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HUG MATERIALS AVAILABLE
TO HUG MEMBERS

HEREIS A COMPLETE LIST OF MATERIALS AVAILABLE
TO MEMBERS TO DATE.

HUG BINDER 885-4 $ 4.00
HUCG TEE S 885-1100 $ 4.50
SHIRTS M 885-1101 $ 4.50

L 885-1102 $ 4.50
SOFTWARE TAPE [ 885-1009 $ 7.00
SOFTWARE VOLUME I 885-1008 $ 9.00
ADVENTURE (H8) (disk) 885-1010 $10.00
HDOS PROGRAMMING GUIDE 885-1018 $ 5.00
HDOS DEVICE DRIVER 885-1019 $10.00
1D-4001 INTERFACING?* (cassette) 885-1017 $ 5.00
SOFTWARE [disk) 885-1016 $10.00

“Available after December 15.

NOTE: Always place your orders on the green order form
and include payment plus shipping and handling.
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.....A HAPPY MARRIAGE

MACHINE LANGUAGE SUBROUTINES
AND BASIC

By: Chris Kern
Apt. V-839
201 1St., SW.
Washington, D.C. 20024

When I entered Dartmouth in the middle
1960's, shortly after BASIC was intro-
duced, it was an article of faith among
those of us who learned the new prog-
ramming language that it was possible to
make the computer do anything in BASIC
that you could make it do with any other
language — including the arcane
“machine language” that the people in
the computer center were fond of making
obscure references to.

There may have been some truth tothat —
there may even be today — but anyone
who has used a BASIC interpreter in a
microcomputer knows it has its limita-
tions. The mast obvious one is execution
speed. BASIC spends most of its time
translating the user’s program: looking
up variable references, deciphering
arithmetic operators and the like. It's easy

use, of course, but where high speed
cxecution is necessary — for controlling
other machines, for example, or where
unusually complex computations are in-
volved — machine code is often neces-
sary, too.

Fortunately, it is possible to include
machine language subroutines in Heath
BASIC programs. (The programs de-
scribed in this article are all written for
Extended BASIC, but the principles in-
volved apply to the shorter version as
well.) The USR[ function in Heath BASIC
is designed expressly for this purpose.
Actually, USR( is a call to a machine lan-
guage program that has been entered in
high memory above the workspace for the
BASIC interpreter.

To use this function, BASIC must be con-
figured with reserved memory space at
high memory. Instructions for imple-
menting the USR( function, along with a
simple example, can be found in the
Heath software manual at page 5-111.

The USR( function was intended to per-
t the inclusion of a user-defined
utathematical function that is not
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supplied by BASIC — in other words,
another function which would be availa-
ble to any BASIC program. But it can
serve other purposes as well. It might be
used to trigger a machine language prog-
ram to sound the [8’saudio oscillator, for
example. And by using BASIC's POKE
command, it is possible to write a
machine language subroutine into mem-
ory during the execution of a BASIC ap-
plication program. This means machine
language instructions can be made part of
the application program instead of part of
the interpreter.

AN EXAMPLE

Listing 1 is the source code for BEEP, a
machine language program tc sound the
18’s audio oscillator. It was written with
the Heath Text Editor. (The BASIC ad-
dresses referenced in the listing are taken
from the software manual's entry point
table for Heath Extended BASIC. The
program starts at the beginning of re-
served high memory, which in my system
is at offset-octal address 154.000.) First,
the program decodes the USR( function
argument, which it gets from BASIC's
floating point accumulator. The value of
the argument must lie between 0 and 255
decimal (377 octal]. This value becomes a
key to the length of the beep. The rest of
the program is similar to the HORN
routine in the H8 ROM panel monitor.
There is a listing of this routine in the
Heath Software Manual.

To use this program as a subroutine in a
BASIC program, it is necessary to assem-
ble the source code into machine code.
Then the octal machine instructions
created by the Heath assembler need to be
converted to decimal numbers, which can
be read by the BASIC interpreter. Finally,
these decimal numbers must be POKEd
into reserved memory in sequence. It is
possible to do this with separate POKE
commands for each instruction, but it's
easier to write the machine language sub-

routine during execution of the BASIC
program with READ and DATA state-
ments:

FOR A = first address TO last address

READ D

POKE AD

NEXT

DATA machine instructions, machine
instruction, etc.

Unfortunately, this is rather cumbersome
if the machine language subroutine is a
long one. For those, who like me, have no
printer, it is necessary to (1) copy down
each of the machine instructions gener-
ated by the assembler, (2] convert the
octal code to decimal code using a con-
version table or an decimal computer
program, (3) write each of the decimal
instructions into a DATA statement in the
BASIC program — all without making a
mistake.

See listing 1, on Page 6.

DECOCT

A better way is to use the computer to
generate the decimal instructions that
will be executed by BASIC sub-routines.
Listing 2 isa BASIC program, DECOCT . to
do this. First, it's necessary to complete
the assembly process described above by
generating abinary object code tape of the
BEEP program. DECOCT reads this tape,
converts each binary machine instruction
into decimal, and enters the resulting de-
cimal program into a BASIC datafile.
(This last step is done after DECOCT has
finished running by using a PUT com-
mand to dump the datafile onto tape.)

Here is a summary of the steps to this
point:

(1) Write a program, using the text
editor, for a machine language
subroutine to be entered in re-
served high memory.



(2) Assemble the program, using the
assembler, and produce a binary
object tape.

(3) Use the BASIC program DECOCT
to read the binary tape, convert it
to decimal and set up a BASIC
datafile containing the decimal
program along with the starting
and ending addresses for it.

(4) Dump the datafile onto tape using
BASIC's PUT command.

(Note, by the way, that DECOCT uses just
the technique I have been describing —a
call to a machine language subroutine —
when it calls the panel monitor's tape
handling routine to read the binary tape.)

See listing on 2, Page 6.

MORSCII

The BASIC program that uses BEEP to
sound the H8's horn won’t store the
machine instructions in DATA state-
ments. Instead, it will take them out of the
datafile generated by DECOCT. As a re-
sult, this program must not be executed
by using the RUN command. RUN wipes
outall variable values; it would zero the S
(starting address), E {ending address] and
D (data bytes) variables contained in the
datafile. This program will have to be
executed by the commands: GOTO (first
line of program): CONTINUE. And it will
have to make provision for clearing any
variables that must be set to zero when the
program begins.

Listing 3, MORSCII, is a BASIC program
which accepts characters from a terminal
and outputs them as MORSE code on the
H8's oscillator. It uses the datafile gener-
ated by DECOCT from the BEEP program.
To create the machine language file for
MORSCII, use BASIC's GET command to
append the datafile to the MORSCII prog-
ram. Afterthis has been done, the FDUMP
command can be used to dump MORSCII
and the subroutine datafile onto tape to-
gether. FLOAD is subsequently used to
load the MORSCII datafile combination.
And, as noted, CONTINUE is the com-
mand used to execute the program in-
stead of RUN.

4

Here is a summary of the final stages in
the sequence:

(5) Write an application program that
uses the machine language sub-
routine.

{6) Append the datafile containing
the subroutine with BASIC's GET
command.

(7) Execute the program using
BASIC’s CONTINUE command.

(8) Save the combination on tape
using FDUMP; load the combina-
tion in the future with FLOAD.

It is still possible, of course, to write a
BASIC program with amachine language
subroutine that is contained in DATA
statements, and for very short subroutines
this may be desirable. DECOCT helps out
by printing a list of all the decimal
machine instructions in sequence (the
format isdesigned tofit withinthe 12-line
limitation of the Heath video terminal),

But where long subroutines are involved,
the automated procedure will be consid-
erably easier,

The listing for MORSCI!I is too long to be
printed in this magazine, but is available
upon reguest.

ANOTHER
APPLICATION

The USR( function is not the only way to
include a machine language subroutine
in a BASIC program, although it will
often be the most convenient method.
Where the numbers transferred between
the main program and the subroutine are
tobe operated on in floating point format,
or where there are repeated calls to the
machine language subroutine in the
BASIC program, the USR( function
simplifies program writing.

But it is also possible to transfer data by
POKEing the number or numbers to be
operated on by the machine language
subroutine directly into memory, and
there will be times when it is not conve-
nient to transfer control from the main
program to the subroutine with a USR(
statement. One such occasion is where
the machine language subroutine is to be
activated in response to a CPU interrupt,

for example when a device being control-
led by the computer is ready for more
instructions. Ora clock interrupt could be
used to permit the execution of a machine
language subroutine at regularly
scheduled [in this case, 2 millisecond)
intervals.

For example, a machine language sub-
routine to calculate the time of day could
be activated at the beginning of a BASIC
program. It would continue to operate
each timea clock interrupt took place (ev-
ery 2 msec) while the remainder of the
BASIC program was executing. At any
point when the time of day was needed,
the BASIC program could retrieve it from
memory locations serviced by the sub-
routine. That means the main program
could calculate how long a given opera-
tion took, or it could use the time-of-day
values to decide when to begin a particu-
lar operation of its own. Best of all, the
operation of the time-of-day clock would
be essentially invisible to the user, whose
program would operate pretty much as it
would if the machine language sub-
routine wasn't there. {Obviously, if the
clock interrupt subroutine was long
enough, its drain on CPU processing time
would begin to show.)

Listing 4 is the source code for such a
machine language sub-routine. As in the
BEEP program above, it starts at the be-
ginning of reserved high memory, which
is 154.000 offset-octal in my system. The
subroutine counts clock interrupt cycles
until one second has elapsed. Then it in-
crements a seconds counter at a desig-
nated memory location. If according to
standard timekeeping rulesitistimetodo
s0, it also increments a minutes counter,
an hours counter and flips an A.M./P.M.
flag. The real time of day must be set ini-
tially by the BASIC program unless only
elapsed time is wanted.

See listing 4 on next page.

BASICLOCK

The TIME subroutine can be assembled,
converted to decimal and placed in a
BASIC datafile in the same manner as the
BEEP subroutine was for MORSCII. The
BASIC program that uses the TIME su!

routine can access the time of day by tak-
ing the appropriate values for the hour,
minute, second and A.M./P.M. flag out of
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LISTING 4

154,000
LS4, GO0
4,003
1 005
104,004
154,011
154,014
154,014
1EAL 0L/
154,022
154.023
154,024
54,026
154,031
154,033
154.034
154,037
154.041
154,04
1ad, 045
194,046
154,047
154.051
154,054
154,056
154,041
LOa.048
54,064
LS4.047
154.070
154,071
154,074
1%54.075
154.100
TE4.101
194,104
154.104
154,107
154,112
154.114
154,115
154,120
154,122
154,123
154,124
34.127
154.132
154,1.14
154,137
154,141
154,142
154,144
154,147
134.151
154,154
154,154
154,141
154,142
154.163
154,164
154,145
154,167
154,172
154,174
LS4.,177
154,201
154,202
154,203
154.2049
154,205
154,204
154,207
154,210

000

208
001

& 034

207
377

000
204
ool

207

h 3N

04

Q00
206
ood
204
073

071

203
107

204
000

202

013

142
014

145
203
900
204
Q00

0ia

203 |

000
204
0o

20%

001
2073
a0
204
Q00

L54

154
154

154

LE 2
L2
*kxk
EE 2
Xk
b2 2
ook
LR 2
EEE
k¥
LR 2
LS 3 4

START

INC.HI

HL ONE

NEWSED

NEWHTN

NEWHOUR

AM.FHM

RESET

HiLE
MINUTES
HSECONDS
AFLFLD
MSEC.HI
MSEC.LO

QOO0HSD Statements Assembled

12545

Fud,
N .

SREMark = Issue 4 - 1978

HEATH AGH #104.,01.00.
Fade 1

SUURCECODE FOR TIME

NRG
LXT
MY
CMF
JEZ

LXT
ML
CHF
A2

1 NE
RET
MUT
LXT
MV
RET
LXI
MY L
OHFE

INR
RET
MUT
LI
MU [
X1
MVT
CHF
J2

ITNR
RET
LXT
CHF
JZ

INR
LX[
MU L
RET
LXT
MUY
CHF

MVT
CHF
JZ

INK
LXT
MVI
LXT
MUI
RET
MVI
LXI
MUI
LXT
HVI
Lx[
Hav
A
MOV
RET
HVI
LXT
MUL
LxI
HUT
RET
ons

s

0s

ns

ons

s

END

THTIS CLOCK INTERRUFT ROUTINE FROVIDLES
AN HOURS-MINUTES-SECONDS D1SULAY

WHICH CaAN BE ACCESSED ANL USED

BY BASIC FROGRAMG . THE ROUTINE RESLIDES
IN HIGH MEMORY ABOVE THE BASIC WORK-
Graft . THE BASIC PROGRAM WHICH USES (T
HIST INCLUDE INSTRUCTIONS TO CONF1GURE
THE BASIC INTERFRETER TO FPERMIT CLOCK-
INTCRRUPT FROCESSTING.

1540004 FREE HIGH MEMORY

HsMSEC HI

Al

™ SEE IF MSEC.HI = 1

HI .« ONE JUMF O IF IT DAES

HMBEC.LD

Ar 255

M S5EE IF MSEC.LD = 235

INC.HI JUME TF LT THMEYS

M TNCREMENT MSEC LD
T PANEL MONITOR

Mr SET MSEC.LD = 0

HyMGED  HI

Ms1 SET MSEC.HI = 1
TO FANEL MONITOR

HsMSEC, LO

Ay 243

M SEE TIF MSBEC,LO = 243

NEWSELD JUMP IF IT LDES

M INCREMENT MSEG.LD
TO PANEL MONITOR

M:0 SET MSEC.LO = 0O

Hy MSEC W HT

My SET MSEC.HT = 0

Hy SECONDS

A 59

M SEE IF SECONDS = 59

NEWMTN JUMFE IF 1T noES

M INCREMENT SECONDS
T FANEL MONITOR

HeMINUTES

M SEE IF MINUTES = 5%

NEWHOUR JUMfr IF IT DOES

M INCREMENT MINUTES
Hy SECONDS

My SET SECONDS = O
7O FANEL MONITOR
HrHOUR
Arll
M SEE IF HOUR = 11
AN FM JUMP IF IT pOES
Arl2
M SEE IF HOUR = 12
RESET JUMFP IF IT DOES
H INCREMENT HOUR
HerMINUTES
MO SET MIMNUTES = 0
HySECONDS
M0 SET SELONDS = ©
TO PANEL MONITOR
Ms12 SET HOUR = 12
HHMINUTES
Me0 SET MINUTES = O
HySECONDS
Moyt SET SECONDS = ©
HeAF FLG
At
£ COMFLEMENT AM/FM FLAG
MrA
0 PANEL MONLITOR
Mrd SET HOUR = 1
HeMINUFES
My SET MINUTES = ©
HySECONDS
tHrQ SET SECONDS = ©
TO PANEL MONITOR
1 HOUR COUNTER
1 MINUTES COUNTER
1 SECONDS COUNTER
1 AM/FM FlLAG
1 + WIGH AND LOW DRDER
1 P2 MSEC COUNTERS
STaRT

memory with a PEEK statement. Al-
though the time-of-day subroutine uses
octal notation internally (or, more pre-
cisely, binary), the BASIC interpreter will
convert the numbers to the appropriate
decimal values when it accesses them.

Listing 5, BASICLOCK, is a program
which demonstrates the operation of the
time-of-day subroutine. The program has
two distinct parts. The second part,
which formats the time-of-day and dis-
playsitonavideoterminal, will normally
be replaced by a user program that needs
the time of day. The first part, which sets
up the subroutine, requires some explain-

ing.

Writing the machine language subroutine
into reserved high memory is done in the
same way as in the MORSCII program.
But before a clock interrupt subroutine
can be executed in Heath BASIC, two ad-
ditional operations must be performed.
The first is to place the starting address of
the subroutine into the UIVEC clock in-
terrupt jump provided by the H8 panel
monitor. This jump vector is described in
the panel monitor listing provided in the
Heath software manual at pages 1-26 and
1-60. Then the BASIC interpreter must be
configured to accept clock interrupts.
With Heath BASIC — the 8K version —
this is done by setting the bit at memory
address 040.010 as described in the
software manual. But with Extended
BASIC — as I learned after an hour or so
with a disassembler — a more compli-
cated procedure must be followed. The
memory locations which must be
changed, and the values to be POKEd into
them — are described in the BASICLOCK
listing.

The two techniques described here can be
combined to produce BASIC programs
with much more sophisticated machine
language subroutines. Device control is
probably the most important application
since many machines will need instruc-
tions from the computer faster than a
BASIC program can normally supply
them. Machine language subroutines can
also speed up the computation of com-
plex mathematical expressions. And they
can reduce — or eliminate — the waiting
periods between moves in complicated
computer games.

See listing 5, on Page 8.

EOF
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LISTING 5

00100 REM BASICLOCK

00110 REM WRITE MACHINE |LANGUAGE SURROUTINE FROM DATAFILE INTO MEMDRY
00120 FOR A=S TO E

O0L30 FOKE A,D(A-5)

00140 NEXT o

00150 KEM WRITE ADDRESS OF SUBROUTINE INTO CLOCK INTERRUFT VECTOR (040.,040)
00160 FOKE 8224,0

G0170 FOKE 8225,108

00180 REM CONFMIGURE X-BASIC INTERFRETER TO ACCEFRT CLOCK- INTERRUFT FROCESHING
00170 FOKE 8908,193%

Q0200 FOKE BP09,131

00210 FOKE B910,12%

Q0220 FOKE 13817,129

00230 REM CLOCK SHOULD BE RUNNING AT THIS FOINT

QOI00 REM SET TIME

00310 REH

00320 REM THE NEXT FOUR MEMORY LOCATIONS -- CORRESFONDING TO THE HOUR,
003350 REM MINUTES AND SECONDS COUNTERSs AND THE AM/PM FLAG -- WILL
00340 REM VaRY ACCORDING 0 THE ADDRESS AT WHICH HIGH MEMORY IS RESERVED
Q0350 REM FOR MACHINE LANGUAGE SUBROUTINES.

00340 REM

Q0370 INFUT "SET EXACT SECOND (FRESS ‘RETURN® AT MARKI! "3T

QO30 FOKE 27780.T

Q0390 INFUT *SET MINUTE: ;T

00400 FOKE 277797

Q0410 Z=TESILF # » 99 THEN Z=Z-60

00420 INFUT “SET HOUSK: ;71

(0430 FOKE 277787

00440 LINE INFUT "AM OR FM? "iO%

00450 IF [% ~ *F* THEN FOKE 27781,0:6010 470

00440 FOKE 27781,255

00470 REM DISFLAY TIME

00480 FOR I=1 TO 11

00470 FRINT

00500 NEXT 1

00510 H=FEEK(27778)

00520 M=FEEK{Z777%9)

00530 C=FEER(27780)

00540 F=FEEK(27781.

Q0550 PRINT TARCZ0):

005460 IF H = 10 THEN PRINT * '3

00570 PRINT MIDSCSTRECH) »2) 3 TARL22)i" 3" ¢

00580 IF M < 10 THEN FRINT *0";

Q0SP0 FRIMT MIDS(STREC(M) »2)3TAR(ZAY3" 5%}

00600 IF € < 10 THEM PRINT *0";

00610 PRINT MIDS(STRE(C) »2)iTARIZ7):

00620 IF F « 255 THEN PRINT "A.M, 716010 &40

00830 FRINT “F.M."j

00640 FOR J=1 TOD 15

Q04650 FRINT CHR$(A);

GO640 NEXT 1
00670 FAUSE 200
QOABO IF M <3 ¥ THEN 510

00690 REM

00700 REM IT IS MOT NECESSARY Td RECONFTIGURE THE BASIC (NTERFPRETER WITH
Q0710 REM THE FOLLOWING VALUES AT THE END OF T FROGKAM RUN. 17 THESE
Q0720 REM BYTES ARE LEFT AS THEY WERE SET IN THE FTRGT PART OF THIS
Q00730 HEM FROGRAMy THE TIME-OF -DAY CLOCK WILL CONTINUE 10 RUN AFTER
Q0740 REM BASICLOCK HaS ENDED, HOWEVER THE RASIC INTERFRETER M U S T
Q0750 REM BE RECONFIGURED WITH THE VALUES GIVEN [N THE NCXT 51X INSTRUCTIINS
00760 REM BEFORE A LOAD OR DUMF TO MAG TaAFE IS EXECUTED.

00770 REM

00780 FUKE BY0H,192

00790 FOKE 09909,130

00800 FONE 8%10,1%8

(OB10 POKE 13817,128

00820 FOKE 8224.,237

00830 POKE 8205,47

QUB40 END

SPACE WARS PATCH FOR DISK SYSTEM

Change the following lines in Space Wars before attempting to run on floppy
disk system.

3250 FRINT "7 "5iX=0!A%=""!L4=L7!IF K3<1THEN L&=300
3260 X=X+2,4!IF X>LATHEN A=—-1:FRINT :GOTO 3300

3270 -REM TB8=CIN(CO):IF T8<0 GOTO 3240
3280 A$=A$+CHRS(TB) IIF T8<>1060TQ 3260 Al N
3285 AS=tEN(ASI—1> A 9= CF7 L(Af LEW(A £)~1)
3290 FOR I=1T0 LEN(A$):A=ASC(MID$(A%$-I,1))

3292 IF A=32THEN A$=MIN$(A$,I+1):G0TO 3290

3294 NEXT I:A=VAL(A%)

3300 X=X/1000:G0SUEF 2520:RETURN
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WELCOME TO
ADVENTURE!

Artificial Intelligence for your HDOS —
see Back Page for details on how to get
your copy. This is a short sample run by
an amatuer we both know — :JB:

Somewhere nearby is colossal cave,
where others have found fortunes in trea-
sure and gold, though it is rumored that
some who enter are never seen again.
Magic is said to work in the cave. I will be
your eyes and hands. Direct me with
commands of 1 or 2 words. I should warn
you that I'look at only the first four letters
of each word, so you'll have to enter
“northeast” as “NE” to distinguish it
from ""north”. (Should you get stuck, type
“HELP" for some general hints. For in-
formation on how to end your adventure,
etc., type “INFO™.)

This program was originally developed
by Willie Crowther. Most of the features
of the current program were added by
Don Woods [Don @ SU-Al}. This microp-
rocessor version was done by ].G. Letwi-
of Heath Co.

You are standing at the end of a road be-
fore a small brick building. Around you is
a forest. A small stream flows out of the
building and down a gully.

w

You have walked up a hill, still in the
forest. The road slopes back down the
other side of the hill. There is a building
in the distance.

N

You are in open forest, with a deep valley
to one side,
E

You are in a valley in the forest beside a
stream tumbling along a rocky bed.
DNSTREAM

At your feet all the water of the stream
splashes into a 2-inch slit in the rock.
Downstream the streambed is bare rock.
W

You're at slit in streambed.
NE

There is no way to go that direction.
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At your feet all the water of the stream
splashes into a 2-inch slit in the rock.
Downstream th zambed is bare rock.
ONSTREA®

You are in a 20-foot depression floored
with bare dirt. Set into the dirt is a strong
steel grate mounted in concrete. A dry
streambed leads into the depression.

The grate is locked.
Unlock grate

You have no keys!
Get keys

I don't see any keys.
S

You're in forest.

S

You are in open forest, with a deep valley
to one side.
E

You are in a valley in the forest beside a
stream tumbling along a rocky bed.

Enter building

You are inside a building, a well house for
a large spring.

There are some keys on the ground here.
There is a shiny brass lamp nearby.
There is food here.

There is a bottle of water here.
Get food

OK
Get water

OK
Get keys

OK
Cet lamp

OK
S

You're at slit in streambed.
DNSTREAM

You're outside grate.

The grate is locked.
Unlock grate

YrREMark « Issue 4 + 1978

The grate is open.
enter

You are ina small chamber beneatha 3 x
3 steel grate to the surface. A low crawl
over cobbles leads inward to the west.

The grate is open.
w

You are crawling over cobbles in a low
passage. There is a dim light at the east
end of the passage.

There is a small wicker cage discarded
nearby.
Get cage

OK
E

You're below the grate.
The grate is open.
w

You're in cobble crawl.
W

It is now pitch dark. If you proceed you
will likely fall into a pit.
Light lamp

Your lamp is now on.

You are in a debris room filled with stuff
washed in from the surface. A low wide
passage with cobbles becomes plugged
with mud and debris here, but an awk-
ward canyon leads upward and west. A
note on the wall says "MAGIC WORD
XYZZY".

A three foot black rod with a rusty star on
an end lies nearby.
Get rod

OK

You are in an awkward sloping east/west
canyon,
W

You are in a splendid chamber thirty feet
high. The walls are frozen rivers of orange
stone. An awkward canyon and a good
passage exit from east and west sides of
the chamber.

A cheerful little bird is sitting here sing-
ing.
Get bird

The bird was unafraid when you entered,
but as you approach it becomes disturbed
and you cannot catch it.

E

You are in an awkward sloping east/west
canyon,
w

You're in bird chamber.

A cheerful little bird is sitting here sing-
ing.
W

At your feet is a small pit breathing traces
of white mist. An east passage ends here
except for a small crack leading on.

Rough stone steps lead down the pit.
D

Youareat one end of a vast hall stretching
forward out of sight to the west. There are
openings to either side. Nearby, a wide
stone staircase leads downward. The hall
is filled with wisps of white mist swaying
to and fro almost as if alive. A cold wind
blows up the staircase. There is a passage
at the top of a dome behind you.

Rough stone steps lead up the dome,
D

You are in the hall of the mountain king,
with passages off in all directions.

A hugh green fierce snake bars the way!
Throw rod

OK
Snake

What do you want to do with the snake?
Kill

Attacking the snake both doesn’t work
and is very dangerous.
Get rod

A little dwarf just walked around a
corner, saw you, threw a little axe at you
which missed, cursed, and ran away.

You're in hall of mists.

You should be on Page 26.
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READING RTTY ON THE ET3400

By: Louis C. Graue
624 Campbell Hill Rd.
Bowling Green, ohio 43402

ET-3400 owners without teletype
machines can read RTTY with the prog-
ram presented here. The message flows
across the seven segment readouts ticker
tape fashion, that is, as each new letter is
added, the message moves one space to
the left.

PREPARATION

Besides loading the program, there are
two other steps necessary. One is to get
the mark and space tones, translated to
logic high and low, into the processor,
This is most simply accomplished by
using a tone demodulator IC (NE567, av-
ailable at Radio Shack for less than $2) as
shown in Figure 1. Hook it to your
speaker or phone jack terminals (also
connect ground) and tune in the RTTY
signal so that the LED flashes on as each
space tone is produced. If you have tuned
properly and there is no noise on the sig-
nal, then the words should start flowing
across the readouts. With QRM or QRN, a
meaningless batch of characters will flow
across the readouts.

To improve reception under noisy condi-
tions, you need a better terminal unit. |
constructed one similar to the one in re-
ference 1 and this makes it possible to get
nearly perfect copy under poor condi-
tions.

The second step is to get used to the
character set necessary to display all the
symbols on the seven segment readouts.
First look over the character set as de-
scribed in the program, then find a trans-
mission being sent by a hunt and peck
typist. The words will then stand still
long enough for you to get a good look at
them. After a while you will easily recog-
nize the words and can then start to copy
faster transmissions.

After a few slow sessions, | was able to
read the W1AW bulletin presented at 60
words per minute.

THE PROGRAM

Similar programs have been published
for other processors [reference 2 and 3)
and provided ideas for this one. The mic-
roprocessor is doing the same thing as a
mechanical decoder. First it waits for the

start bit, then when it has detected this
bit, it delays a set time until the middle of
the first data bit and samples each suc-
ceeding data bit near the center of the
pulse. Theresulting 5 bit code is stored in
a memory byte.

The flow chart in Figure 2 explains what
happens next. Notice that a blank is al-
ways displayed when shifting from let-
ters to figures or vice versa. For example,
station call letters are displayed as “W 1
AW’ rather than “W1AW". A space ap-
pears after the last letter before a period,
question mark, or comma. This could be
corrected by adding more steps to the
program, but since it does not harm the
readibility, if you are expecting it,  chose
to stick to the shorter program.

Once vou get used to this method of dis-

playing RTTY, you will have a lot of fun
watching it on your ET-3400.

EOF

TNITIALIZE PIA
PAT INPUT
1

S 3903
$ 330
—td
100K
o (¥
AT o | 3 10 PAT
LL Lo
R{? d g 2 7
"
- V] 01y, 3| se1 | v 047
. L "
10 RCVR N " : %15&
+57 >
Figure 1
10

- —

START PULSE? L

] GET CHM!AETER_,

NO DISPLAY

| DISPLAY BLANK |

1 -
'
START PLUSE? i

GET CHARACTER I
N DISPLAY
FIGURE

DISPLAY BLANK |

Figure 2
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ROUTINE CALLING PROGRAM DATE y/1/78
proGRA T TY KEADER S m_
Ly KBTI CPU TYPE _LBUU
[ ADDRESS CONTENTS LABEL | CP CODE | OPERAND ] COMMENTS
vuuU CE ,7F U4 LDX i#$7FUd [SET UP PIA i
LuL3 FF 80  wu SIx [PA7 is 1INPUT
LOLE c6 ,ul L oA N ISET UP 0IGH PART
VLU L7 C2 | |sra | o | OF ADURESS FOR LOOKUP TABLE
VUUA 80 24 DEGIN |BSR GETCII [CONSTRUCT BAUDOT CHARCTER |
ouuc yo ClL | LLA A IFEICII BAUDOT CHARACTER !
VUUE 67 &% STA A FORM POINTER TO
0010 DE €2 | LoX ! CONVERSION TABLE i
vl 81 1B CHP A,i810 (IS THIS BAUDOT "FIGS"? i
0014 26 02 ]BNE “LTRS" IF NOT, GO TO "LTRS" R
001D 20 06 |Brea "FIGS" OTHERWISE, GO TO "FIGS" |
ou18 A6 00 "LTRS" |LDA A, X, 500 IFETCIl SEGMENT CODE FROM TABLE !
DU 1A Bv 48 BSk DISPLAY IDISPLAY THE CHARACTER |
0oic 20 BE IBRA BEGIN GO GET NEXI DBAUDOT CHARACTER '
0OIE Ao 2u "FIGS" ILDA A,X,3 20 FETCHl SEGHENT CODE FROM TABLE
0020 8D 42 IBSK DISPLAY DISPLAY IT
Vo2 §p_0C | [BSK GETCH GO GET NEXT DAUDOT CHARACTER
uoz4 46 €L, 'L, DA A FETCIl BAUDOT CHARACTER
002b Y7 €3 'STA A FORM POINTER 0
0028 bt C2 [Lox | CONVERSION TADLE
002A 81 ,1F | CMP | A, #s1F IS THIS BAUDOT "LTRS"?
vozc 26  Fo BNE "FIGS! 1IF NOT, GO TO "FIGS"
002E 20 C8 BRA BLTRSHY OTHERWISE, GO TO "LTRS" [
i
. L |
ROUTINE _GETCH DATE y/1/78
PROGRAM RITY WEADER PAGE or
DY KBTT CPU TYPE _ 6800
[ aporess | contents LABEL | CP CCDE | OPERAND COMMENTS ;
0030 c6 05 GETCH lLDA B,#3%05 SET UP § BIT COUNTER '
0032 06 80 00 [STPLS LDA A TEST PA7 FOR START PULSE
0u3s 26 FO BNE STPLS IF NOT, TRY AGAIN
0037 v 1D | bbsr DELAY DTHERWISE, DELAY ONC PULSE WIDTII
003y 8D 22 | BSR DHALF SAMPLE AT M1DDLE OF PULSE |
0038 ne 80 00 |NEXT  LDA A LOAD ACC WITIl PULSE INFO !
003E 74 00 CI LSR BSHIFT CHAR SFORAGR RIGHT ONE BIT
0v4l 94 C1 PRA 'OR" ACC WITH CUAR STORAGE |
0043 y7 _Ci 5TA A STORE ACC IN CIIAR STORAGE |
0045 80 OF | BSR | DELAY DELAY ONE PULSE WIDTH
o047 SA ; JEC ] PECREMENT BIT COUNT BY ONE
0048 26 FL BNE NEAT I[F CHARACTER NOT COMPLETE, GET NEXT BIT !
0044 8D 11 BSR DHALF DTHERWISE, DELAY § PULSE WIDTH |
004C 74 00 (1 LSR SUIFT CHAR STORAGE RIGHT |
004F 74 00 Cl LSR TUREE
0052 74 00 (¢l LSR TIMES
0055 39 " RTS (ETURN TO CALLING PROGRAM
L | i ;!
| | ) |
| 1 1 ]
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ROUTINE DELAY & DUALF DATE_ 9/1/78

PROGRAM _ RTTY REGADER PAGE OF
BY K8TT CHTDE 6800
ADDRESS CONTENTS LABEL | CP CCDE | OPERAND | COMMENTS
0056 CE ,04 18 |DELAY |LDX #50418 WA TT '
0059 09 | , WAIT |DEX ONE
00 5A 26 ,FD BNE WAIT iIPULSE WIDTH
005¢ 39 i RTS [RETURN TO CALLING PROGRAM
N— |_
005D CE ,02 ,0C |DHALF [LDX #5020C WAIT 1
0060 09 ) WAIT  |DEX ONE HIALF
0061 26 ,FO | BNE WAIT PULSE WIDTH |
0063 . \ RTS RETURN TO CALLING PROGRAM i
[ 0064 97 ,94 | DISPLAY STA A IPUT CHAR AT END OF STRING STORAGE
| 00060 cc ,00 | 8C LDX #3008E iSi[IF‘T CONTENTS OF
000y AG 01 SHIFT | LDA ALX,301 ! STRING
VOO A7 00 STA A, X, 300 i STORAGE
000D 08 | y INX | BACK |
VUGE 8C 00 94 CPX #800Y4 i ONE Jl
0071 20 ,FO BNE SHIFT | STEP l
0073 cc 00 86 LDX 430086 IIRANSFER {
0070 A6 08 MOVE LDA ALK, 808 | STORLD |
0078 A7 00 STA A, X, 800 i STRING J
DO7A 08 | ; INX | TO |
0078 8C_,ou 8¢ | cPx #3008¢C | OUTPUT 1
; 007E 26 F6 | | mnE MOVE | STRING
| uodo 8D ,FC ,BC | Jsk REDIS MOVE F1RST CHAR TO "Ii" DISPLAY
Vo83 BD ,FE | 52 | Jsr OUTSTR DISPLAY TIIE STRING I
oUBL ; ; ! bo86 TO 008D RESERVEL FOR OUTPUT STRIKNG
008C 80 ) i DECIMAL POINT TO END SIRING |
o8 39 i i RETURN TO CALLING PROGRAM
VUBE . i 0UBE to 0094 RESERVED FOR STRING STORAGE
H L
RCUTINE LOOK UP TABLE "LTRS" DATE 4/1/78
PROGRAY RTTY KEADER PAGE OF
BY KETT cPU TYPE G800
'l ADDRESS CONTENTS LABEL | GP CGDE | OPCRAND COMMCNTS
0100 0o, L |SPACE = NULL
| Gios 4F i = = E
0102 00 , ; | SPACE = LINE FEED
0lu3 77 i E'.'i = A
0104 00 , , SPACE = SPACE
0105 50 \ l‘}. =5 !
0106 06 , It =1 |
0107 3E : 3 =u JI
0108 0o ; SPACE = CARRIGE RETURN |
010y i , i & =D |
01UA us | i i |- = R
olon 3z | , ! e =2
Q10C 15 . | | |,—. N
010D 47 | ; i = =r {
010E 4E | ; l iz = C
010F 07 \ ' - =K
L L | |
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ROUTINE LOOK UP TABLE "LIRS" DATE _ 9/1/78
PROGRAM RTTY KEADER PAGE or
BY K8TT cpu TYPE 6800
ra—nnsz:sa CONTENTS LABEL I CCDE I OPERAND COMMENTS
0110 | oF i [- =
o1l TH ; [ 1= =2
ol12 VE | ]'._i - |
0113 IF . | iy =W !
utid 7, 1 v =1 |
oils | 3p | . | e ik \
0Lio 67 | X [1= = P |
0il7 03 . I =1 '
ulls 113 i A :.I-_, i OB |1
011y I\F . e = |
uLIA 78 : = =3 |
IR oo ; BETACE =FIGURES
ullic 70 . i o = M |
oLLn 30, | ! -,I‘I' = A
e L . | = =Y
L 00 l EPACE = LETTERS
0120 0o, : | |SPACE = NULL
0121 T ; | |= =]
[ o12e [ wo | . ISPACE = LINE FEED
0iz3 | ot . I~ = - (UYPHEN)
0124 | wo , ISPACE = SPACE
ulzs 00 | , 'SPACE = DRLL i
0120 7F ) i =8 !
0127 70 . i N !
0128 vo ; 'SPACE = CAKRIGE WRETURN i
U1y 3o y !:_'. = § |
0124 i3 ) = = |
olb [ 20, | I ' = ' (APOSTROPUE) I
v12€ | . |+ =, (comma) ﬁ
012D 28 . ! i ' =1 (EXCLMATION POINT) '
0l2C uy : = = : (CoLoN)
Ol12F 4E | ; ! iZ = ( (OPEN PARENTHESIS)
0130 56 . | | = =35
u1j1 22 . | " = " (JUOlE)
0132 78 ‘ | ] o) = ) (CLOSE PARENTHESIS) i
0133 6D . | [ = 2
0134 00 | . : SPACE = /) ,
orys [ s | A |
0136 7% | . | e = |
0137 o . | = ;
0lis 73 : ; | l_."l‘__ =y
oLy 64, . I =2 |
013A i . T
0138 T ) ISPACE = F1GURES
[ %]e uc ) b = . (PER1OD) I
013D &5 ' . | Bl =l
Ul3E 7 . = = ; (SENI-COLON) |
013F 0o ; ! SPACE = LETTERS _‘
il 1 ‘I I 1
REFERENCES
1.  Build a Drift-Free T.U., ]J.C. Cain, 2.  RTTY with the KIM, 73 Magazine, 3.

VE7DBK, 73 Magazine, September
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The BASIC IDEA

It will be hard for you at HUG to regularly publish entire prog-
rams that will be of general interest to members. I[f REMark were
tobe printed ona montly basis, you could devote a single issue to
one or two topics. On the current quarterly schedule, you will
certainly disenchant many readers with such a plan. Moreover,
most members want to develop their own versions of games and
application programs. It seems to me that the proper place for
software exchange is through the PROGRAM LIBRARY.

On the other hand, it is entirely appropriate for HUG to publish
application independent functions, subroutines, etc. to illustrate
and promote sound programming practices. Toward this end, |
propose that REMark initiate an interactive forum for com-
municating program ideas between members.

Possibly entitled THE BASIC IDEA, the forum will consist
primarily of BASIC and ASSEMBLY LANGUAGE short subjects
of general interest. For the most part, the contents will be user
developed [tested subroutines and single-line functions. Other
useful subjects would be discussions of disciplined program-
ming, documentation, and readability.

Entries should be short and of such a general nature so as to be
readily adaptable to a specific end-use. Minimum documenta-
tion should include:

1) STATEMENT OF PURPOSE

2) VARIABLE DEFINITION

3) CALLING SEQUENCE
Entry Conditions
Variables Affected
Exit Conditions

THE BASIC IDEA will be an aid to programmers developing
modular application packages and to others learning new and
effective ways of using the language. We would all benefit
through such communication.

To get the ball rolling, 1 submit the enclosed BASIC subroutines
and single-line functions for your consideration.

The ability to define single-line functions in B.l1. BASIC isa very
powerful feature of the language. Functions can save memory
space and improve program readability. A familiar set of per-
sonal functions can greatly reduce program development time.
In some cases, the whole purpose of a program or subroutine can
be changed be redefining the functions involved. Some single-
line functions I have used are:

MODULUS

COMPLEMENT

BIT

LOGARITHMIC CONVERSION
FACTORIAL

TRIMS

JUSTIFYS

14

By Sam Cox, etal

Functions that are too involved to fit on a single-line may be
implemented as subroutines in B.H. BASIC. Of course, dedicated
program variables must be used to pass arguments to subroutine
‘functions’. Three useful routines that I have developed are:

MONEY FORMATTER
DECIMAL/OCTAL CONVERSION
DECIMAL/SPLIT-OCTAL CONVERSION

MODULUS FUNCTION

R = AMOD B

R is the remainder after dividing B into A
R = Remainder (Integer: B>R=0)

A = Argument [Integer: AZ0)

B = Base (Integer: B>0)

Common Format:
Definition:
Variables:

A general Modulus Function for Benton [Harbor BASIC is:
DEF FN M{A,B) = A — INT(A/B)*B

If yourapplication requires Modulus to a specific base only, you
can save typing by defining a more specific function.

For example, for R = A MOD 2,
DEI FN M2(A) = A — INT(A/2)*2

COMPLEMENT FUNCTION

Common Format: R = CMP[A)

Definition: CMP(ARG] returns the logical complement
of the binary argument.

Variables: R = Result [Integer: 0 or 1)

A = Argument (Integer: 0 or 1)
In Benton Harbor BASIC, CMP(A) becomes
DEF FN C(A) = (A + 1) — INT(A + 1)/2)*2
or, alternatively:
DEF FN C{A) = N M2{A + 1)

The second definition is in terms of the previoulsy defined A
MOD 2 function and is completely equivalent to the first.

BIT FUNCTION:

Common Format: R = BIT(A B)

Definition: R is the logical state of bit #B in the binary
representation of the decimal argument A
Rightmost bit [LSB] is bit #0.

Variables: R = Result [Integer: 0 or 1)

A = Argument (Integer: 0=A)
B = BIT # (Integer: 0=B)
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Using the previously defined A MOD 2 function, 'BIT" is easily
implemented in Benton Harbor BASIC.

DEF FN B(A,B) = FN M2(INT(A/21B))

For example, let A = 98, (A, = 01100010), then;

FN B (A,0) = 0 FNB(A4) =0
FN B (A1) =1 FN B (A,5) = 1
FNB(A2) =0 FNB(AB) = 1
FNB(A3) =0 FNB(A7) =0

How does ‘BIT" work?
Recall that dividing a binary number by 2 is equivalent to
right-shifting that number by one place. Then, dividing by
28 will right-shift the number B places.
A MOD 2 returns the binary value (1 or 0) of the LSB of A.

Thus, INT(A/24B)MOD 2 returns the binary value of bit #B
of argument A.

LOGARITHMIC CONVERSIONS

Purpose: To generate logarithms of any base from the
built in natural log function

Definition: LOGg(N) = LOG,(N)/LOG,(B)

Variables: B = Base (Integer: B>1)

N = Argument (Real: N>0)

n Benton Harbor BASIC, a general log conversion function is:

DEF FN L(N,B) = LOG({N)/LOG(B)
Of course, you may wish to define more specific functions for
conversion to specific bases. For conversion to common
logarithms, (base 10), use:

DEF FN LO(N) = LOG(N)/LOG(10)
For base 2 logarithms, a preferable function is:

DEF FN L2(N) = LOG(N)/.693148

where.693148 isused in place of LOG(2) to ensure integer results
for arguments such as 1024 and 16384.

FACTORIAL FUNCTION

Common Format: R = FACT (N)
Purpose: A fast approximation to the factorial func-
tion.

Accurate to within 0.0003%.
In Benton Harbor BASIC, this somewhat complicated function is:

LET P2 = 2*3.141592654: REM — This is 2 PI
DEF FN F(N) =c6z1/(12*N}))

This expression does have one limitation; it doesn't work
for N = 0. The first noticable error occurs for N = g.
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TRIMS$ FUNCTION
Purpose: To return the string equivalent of numeric
arguments without leading and trailing
blanks.

DEF FN T1$(X$) = MID$(X$,2, LEN(X$)-2)
The argument, X$, is the string equivalent
of a numeric value obtained from the library

Definition One:

function, STR$(. For example, X$
=STR$(X).
Definition Two: DEF T28%(X) = MID$(STR$(X),2,

LEN(STR$(X))-2)
The argument, X, is any numeric expres-
sion.

JUSTIFY$ FUNCTION

Purpose: To right-justify an input string within a

character field of fixed or selectable width.
A general JUSTIFY$ function for Benton Harbor BASIC is:

DEF FN J$(X$.X) = LEFT$(" -spaces- ",
X-LEN(X$))+X$

X = width of character field
X$ = string to be justified. (LEN(X$) X)

where:

For justifying to columns of fixed width, you can be more
specific. If your columns need to be 10 characters wide, use:

DEF FN J$(X$) = LEFT$(" -10 spaces- ",10
-LEN(X$)) + X$

In any case, be sure to use enough blanks in the LEFT$( function

to accomodate the worst-case. (The number of spaces should be
at least equal to X,.z)

MONEY FORMATTER SUBROUTINE

Purpose: To provide reasonable formatting for
monetary values similar to that obtainable
with "PRINT USING” statements in others
BASIC's.

Variables: A = ENTRY VALUE (unchanged by

routine)

A$ = EXIT STRING

L = Length of A$ (no external significance)

L1 = Temp. variable used in placing com-

mas (no external significance)

Function Used: JUSTIFY$ FUNCTION (see attached de-
scription)
Calling Sequence: A = (money value)
GOSUB 'FORMATTER'

PRINT A%
Listing:
100 REM — MONEY FORMATTER
105:

110 REM — TWO DIGITS FOR CENTS
15



...more IDEAS

115: A$ = STR$(INT(100*A))

120: L = LEN(AS$)-2

125: A$ = MID$(AS$,2,L-2) + " + MID$(AS$,L,2)

130 REM — INSERT COMMAS AS NECESSARY

135: L1 =2

140: L1 =1L1+4

145: L = LEN(A$)

150: IF L1 THEN A$ = LEFT$(A$,L-L1) +"," RIGHT$(AS$,L1):
GOTO 140

155 REM — DOLLAR SIGN (OPTIONAL)

160: A$ ="$" + A%

165 REM — RIGHT JUSTIFICATION [OPTIONAL)
170: A$ = FN J$(A$,10)

175 REM — SUBROUTINE EXIT

180: RETURN

DECIMAL TO OCTAL CONVERSION SUB-
ROUTINE

Purpose: To convert decimal numbers to octal equi-
valent

Variables: A = ENTRY VALUE (destroyed by routine)
A1 = Temp. variable (no external signifi-
cance)
A$ = EXIT STRING (no leading or trailing
blanks)

Functions Used: ~ MODULUS (see attached description)

TRIMS$ (see attached description]
Calling Sequence: A = [decimal integer
GOSUB "DEC/OCT"
PRINT A$
Limitation: Restricted to positive integers
Listing:
100 REM — DECIMAL TO OCTAL CONVERSION
105:
110 Ag ="
115 A1 = FN M(A 8)
120 A$ = FN T2$(A1) + A$
125 A = INT(A/8)
130 IF A>0 THEN 115
135 RETURN

DECIMAL TO SPLIT — OCTAL SUBROUTINE

Purpose: Convert positive decimal integers to split-
octal notation.

Variables: B = ENTRY VALUE Destroyed by routine)
B$ = EXIT STRING
A = Entry to DEC/OCTAL conversion
routine

16

Functions and Subroutines Used:

MODULUS FUNCTION (see attached de-
scription)
ZERO-FILL FUNCTION
DEF FN Z§(X$) = LEFTS$("000",3-
LEN(X$))
+ X$ (to insert leading zeros)
DECIMAL - TO -- OCTAL CON-
VERSION SUBROUTINE
{starts at line # 100: see description
elsewhere)

B = (decimal value)
GOSUB "DEC / SPLIT-OCT"

Calling Sequence:

PRINT B$
Listing:
200 REM — DECIMAL TO SPLIT — OCTAL CONVERSION
205:

210 REM — LOW ORDER BYTE
215: A = FN M(B,256)

220: GOSUB 100

225: B$ = FN Z$(AS%)

220: GOSUB 100

225: B$ = FN Z$(A%)

230 REM — HIGH ORDER BYTE
235: A = INT([B/256)

240: GOSUB 100

245 B% = FN Z§(A$) +"." + B}
250 RETURN

DECIMAL TO BASE-B CONVERSION
Purpose: Convert positive decimal integers to an
equivalent integer in another number sys-
tem.

Limitations: Decimal arguments restricted to positive in-
tegers.

Allowed bases: 2-36

Variables:

ENTRY D = decimal argument {unchanged by routine)
B = base

EXIT B$

result (base-B string equivalent of decimal argument)

TEMP B9, D9 (no external significance)

Required Externals:

DEF FN M(X,Y) = Y-INT(X/Y)*Y: REM - (X MOD Y]
FUNCTION N$ = "0123456789ABCDEFGHI JKLMNOP-
QRSTUVWXYZ"

Calling Sequence:
B = (Base desired)
D = (decimal number)
GOSUB 600
PR]NT B$;n - rr: D
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...more IDEAS

Listing:

600 REM — DECIMAL / BASE-B CONVERSION
605 D9 =D:Bs=""

610 B9 c6v FN M(D9,B)

615 B$ = MID$(N$,B9+1,1) +BS

620 D9 = INT(D9/B)

625 IF D9<0 THEN 610

630 RETURN

PRINT PAGE$

A common way of clearing the screen of a CRT terminal is to
execute enough PRINT statements to scroll the text off the top.
Here is an alternative method that is both faster and memory
conservative. Simply define a string variable (say C$ for
CLEARS) that consists of a number of linefeed characters (LF =
10,0 = 124). For the H9 terminal, 12 linefeeds will clear the
display, so:

LET C$ = CHR$(10) - CHRS$(10)
LETC$ =C$ +C$ + C$ +C$ + C$ + C$

Then, PRINT C$ will clear the H9 screen. At 9600 baud, this

really goes fast! Similarly, PRINT LEFT$(C$,5) will rapidly space
5 blank lines,

You may wish to include a carriage return character (CR = 13, =
15:) ahead of C$. Then simply define:

C$ = CHRS$(13) + C$
This methed of clearing the screen has another important advan-
tage. When you change the terminal or printing port of your 118
system, you can easily change all those CLEAR SCREEN com-
mands to something more suitable for your new device.

RANDOMIZE:

An effective RANDOMIZE statement for Benton Harbor BASIC
is:

PAUSE RND(-PEEK(8219))

where8219,,istheaddress ofthelow-order byte of TICCNT. This
sure beats having the user enter a seed value every time.

CENTER$ FUNCTION:

Purpose: A convenient means of centering titles for
reports, elc.

Definition: LET B$ = "-10 spaces-"
LET B$ = B$ + B$ + B$ + B$
DEF FN C$(X$) = LEFTS$(B$,40-
INT(LEN(X$)/2)) +X$

Typical Use: T$ - "TITLE OF REPORT"

PRINT FN C$(T$)
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PROGRAM READABILITY

Here are some ideas for producing readable BASIC language
programs.

A)  Letblank program lines separate logically distinct sections
of code. This can be done by typing a single colon (:) aftera
new line number.

B)  Title each program block with a 3-5 word title descriptive
of its function. Within a module, indent remark statements
3-4 spaces to emphasize submodule features. Indented re-
marks really stand out.

C)  Label each user defined function with an easily pronoun-
cible title.

D)  With the absence of a RENumber command in Benton
Harbor BASIC, it makes sense to organize programsaround
blocks of line numbers.

Subroutine A — lines 100 to 199
Subroutine B — lines 200 to 299
etc.

Example:

POSITIONS SUBROUTINE

Purpose: Determine the presence and location of one
string within another.
Variables: ENTRY S1$ = substring to find

S2$ = string to look in
EXIT P = numerical position of first oc-
currence of S1% in 528 (P >0)
_0]'_

= 0(S1% not found in S2%)
-0r-

= -1[LEN(S1$) >LEN(S2$) or
LEN(S18) =0)
TEMP L1, L2, P1 (no external significance)

Calling Sequence (Typical):
S1$ = "SUBSTRING”
S52% - "lHOST STRING"
GOSUB 1000
[P = —1THEN PRINT "LENGTH ERROR"
[IF P = 0 THEN PRINT S1$;” NOT IN ";:S2%
IF P>0 THEN PRINT S1%;" STARTS AT
CHARACTER";P

Listing:

1000 REM — POSITIONS

1005 L1=LEN(S1$) : P1=LEN(S28) + 1 -1L1

1010 P=1:IF P1<1 OR L1<1 THEN P=-1 : RETURN
1015 IF MID$(52%,P,1.1) =S1$ THEN RETURN

1020 P=P+1 : [F P<P1 GOTO 1015

1025 P=0 : RETURN

Continued on Page 24.
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when you know how. :JB:

TED 8 + HASL 8 = NO HASSLE

OK. .. Class, today we are going to learn how to write a simple
assembly language program using TED 8 and [1ASL 8. Here it is,
step-by-step. Fire up your machine and pay attention to teacher.

Load TED 8. .. Hit the ‘GO’ button on the front panel of your 18
and hit ‘RETURN". (This by-passes the opening dialogue, but we
don’t need to get into that. It is explained in the manual and we
only got a couple pages to do this in.)

Type ‘T". The word TAB will be completed for you. This allows
you to set tabs. This program was written with the tabs set at ten
spaces. Now type, 10,20,30,40,50. This will provide you with
five fields of ten spaces each.

Now type 'I'. The word INSERT will be completed for you. Now
we are ready to insert text in TED 8. What text? We are going to
write a program that will:

— Print characters on the terminal

— Get characters off the keyboard

— Store each character in consecutive memory locations
— Retrieve each character

— Test for end of line

— Print each line 10 times on the terminal

Sound complicated? Duck soup! Let’t take one thing at at time.
What's the name of the program? *WRITE MY NAME TEN
TIMES'. OK. HASL 8 has some psuedo-ops, one of which is
‘TITLE' and it goes in the operand field. Who's waving his hand
in the back of the class? What's an operand field and what
difference does it make? Geez, you want to know everything? Ok
.. hereisa strict format that must be followed. (one of the reasons
we set tabs) When writing your program there are four key
ingredients,

LABEL OPCODE OPERAND COMMENTS & DOCUMEN-
TATION

They will be explained as we go along. For now; however, give
your program a title like so.

TITLE ‘WRITE MY NAME TEN TIMES’

Good! Now where is this program to reside in memory? Pick a
spot. We are going to start this one at 040100 split octal. Here's
how we tell HASL 8 about it.

ORG 040100A THE ‘A" MEANS SPLIT OCTAL,(Q MEANS
OCTAL AND HASL 8 DEFAULTS TO DECI-
MAL)

Now what? We got a title and the starting location in memory.
We have to do some necessary housekeeping, but wedon’t have
space to discuss that here and it requires an explanation of some
of the hardware. This routine is identified as ‘INIT" in the source
listing.

18

Some more housekeeping chores include telling ITASL 8 about
such thingsas whereisyourterminal... What's a carriagereturn,
etc. and we do this with ‘EQUATE' statements.. Why? Well, let’s
say you wrote a big long program for a system that had its
terminal at PORT YYY and you wanted to run the program on a
system with its terminal at PORT XXX. Can you imagine how
long it would take you to go through the entire program and
change all the YYY’s to XXX7? If we identify the ‘TERM’ in an
equate statement, then all we have to dois change one statement,
reassembleand the jobis done! So here's stuff we havetoequate.
TERM OUR TERMINAL IS AT
PORT 372 OCTAL
CARRIAGE RETURN IS
15Q. FROM NOW ON WE
DON'T HAVE TO RE-
MEMBER THAT. . WHEN
YOU WANT A CAR-
RIAGE RETURN. . . JUST
TYPE CR

THIS IS A LINE FEED
ANYTHING ELSE YOU
THINK YOU MIGHT
WANT SHOULD BE
IDENTIFIED HERE. . FOR
INSTANCE A ROUTINE
OouUT OF PAM 8. THE
HORN. WANT TO BEEP
THE HORN? OK. .
DONE! FROM NOW ON,
ALL YOU HAVE TO DO
IS 'CALL $HORN’ AND
THE PROGRAM WILL
'KNOW' WHAT A
$HORN 1S AND WHERE
TO FIND IT.

EQU 372Q

CR Qu 015Q

LF EQU 0120Q

$HORN EQU 002136A

All right, let’s begin. Type. .

BEGIN LXI SP.STACK DEFINE THE STACK

AREA. EASY ENOUGH.

*Seethat “*'? If you make any comments like this or want to leave
*a space, preceed the line with an '*’! The HL register is a neat
“POINTER’. It can be used to point to locations in memory, like
our message. So. . .

*LET'S DEFINE THE 'FIELDS' AGAIN.

*LABEL OPCODE OPERAND COMMENTS OR
DOCUMENTATION
+
LXI H,$MESAG MAKE THE (HL) RE-
GISTER PAIR POINT TO
OUR MESSAGE
SMESAG DB CR,LF,LF, ‘WHAT IS YOUR

NAME?' .LF,LF,CR,0
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L

*Now what? We want to get one character at a time out of
*$MESAG and print it on the terminal. But first, we must realize
*that the computer can spit out characters at a blinding speed
*and no terminal can print that fast so we have to waste time
*between each character before sending out another. Here’s
*how we dothat. . Another hardware lesson. When the USART
*on the H8-5 is busy sending a characler out, bit 0 will be low.
*Stated another way, bit 0 high means I'm ready, send me
*another character. So we can test bit zero between each charac-
*ter to insure that none are lost. So let's write a subroutine for
*this purpose to be ‘CALLED’ anytime we want it. This avoids
*RE-INVENTING THE WHEEL'’ each time and reduces typing.
*Remember that all input and output of the 8080 is through the
*accumulator, How do we input the status of the USART.
*No problem. Don't type this routine now .. putitdown nearthe
*end.

*

$TEST IN TERM1 THE STATUS PORT IS

372Q+1 or 373Q

RAR ROLL BIT 0 INTO THE

CARRY FLAG AND

TEST FOR READY

JUMP IF CARRY FLAG

NOT SET. OR WASTE

" TIME IN A LOOP UNTIL
THE TERMINAL CAN

* COPE WITH ANOTHER
CHARACTER, WHEN

= HE CAN, RETURN.

RET GO BACK TO CALLING

PROGRAM.,

INC $TEST

*

*OK. We got a message stuck down in memory someplace and
*the terminal is ready to accept a character. . Let's send him
*one. Looking through my OPCODE tool box, we find one that
*says 'MVI AM' or move immediate the byte that the (HL)
*register is pointing to, to the accumulator. Do it

$GETCHR CALL $TEST WAIT AROUND UNTIL
READY

MVI AM PLOP GOOD oL’
CHARACTER IN A
AND SEND HIM TO
TERMINAL. NOW
WASN'T THAT EASY?
SEE IF IT IS THE LAST
CHARACTER AND IF [T
IS

BAIL OUT OF THIS
ROUTINE AND GOTO
¥ ROUTINE CALLED
‘$RCHAR".

IF NOT, MAKE THE
(HL) POINT TO THE
NEXT CHARACTER
AND GO WAIT. KEEP
GOING. THIS IS FUN.

ouT TERM

CPI 0

JZ $RCHAR

INX H

JMP $GETCHR

*Next project? Get characters from the key board. Same prob-
*lem we had as before. . We can’t type as fast as the computer
*can gobble key strokes off the key board, so we have him wait
*around for the action. Let’s write another subroutine that will
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*wait on us. . Call is '$WAIT". Don't type this routine in yet
*either,

*

SWAIT IN TERM1 LOOK AT THE STATUS

WORD AGAIN

ANI 002Q BIT 1 IS THE GUY WE
HAVE TO CHECK ON
THIS TIME

JZ SWAIT IF IT IS SET, THAT
MEANS DATA IS AV-
AILABLE S0

RET GO GOBBLE HIM UP.

W

* HERE'S THE GOBBLE ROUTINE
$RCHAR LX! H,$INBUF MAKE [(HL) POINT TO
$INBUF WHICH WE
% WILL DEFINE LATER
AS THE PLACE WHERE
% WE WILL STORE OUR
NAME
WAIT FOR DATA AV-
AILABLE
GOBBLE CHARACTER
AND
ANI 177Q LOOK HIM OVER.
DON'T NEED PARITY
BIT SO STRIP IT.
MOV M,A STICK HIM IN MEM-
ORY
INX H MAKE HL POINT TO
NEXT EMPTY MEM-
ORY LOCATION

CALL SWAIT

IN TERM

*

*Wait a minute. . Question from the class. . . Some clown wants
*to know how we are going to tell if the guy is done typing his
*name on the keyboard. Glad you asked. Well, he will probably
*type a carriage return when he’s done. Right? Ok. We can use
*the CPI OPCODE to check on it. If it’s a CR, then what?? Jump

*on zero (it matches) to next task.
#*

CPI CR IS IT CARRIAGE RE-
TURN?
JZ PRINT MUST BE. . GO PRINT

MY NAME TEN TIMES.
E
*Whoa! Another problem. Ya gotta tell these computers every
*thing. I don’t see any means by which the character we type on
*the keyboard would be displayed on the screen! Bummer!
*Fix it.
e ouT TERM ECHO CHARAC.
HAPPY NOW?
*
*OK we got a character in the accumulator, we've sent it back
*to the terminal (although it's still safe and sound in the
*accumulator and memory location NJ and we've tested to see
*if it's the end of the line. Next. It isn't end of line, so go
*gobble another character.
#

DOESN'T MATCH. . GO
GOBBLE UP ANOTHER
ONE

INZ $RCHAR
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*Next project. . We have our name safely tucked away in mem-
*ory. Now we said we wanted to see it printed ten times. Right?
*Let’s do it.

*

*Ten times, huh? Need a counter. . Got lots of registers we
*haven’t used. So let's just reach in and blindly pick out.
*<,B'_

-

MVI B,10 MOVE IMMEDIATE 10
TOB
MAKE THE (HL) POINT
TO THE BEGINNING
* OF OUR NAME
PRT CALL $TEST SEE? WE NEED THIS
ROUTINE AGAIN, BUT
i DON'T HAVE TO
WRITEIT AGAIN. WAIT
* TILL TERMINAL IS
READY
GET A CHARACTER
OUT OF MEMORY, PUT
IN
* ACCUMULATOR
ouT TERM SEND TO TERMINAL
INX H INCREMENT H AND
MAKE HIM POINT TO
NEXT
* LETTER
CP1 CR SEE [F WE ARE AT THE
END OF LINE
NOPE. . NOT DONE. GO
GET NEXT CHARAC-
TER
YEP IT WAS! COUNT
ONE LINE. DECRE-
MENT B
JNZ PRINT B HASN'T COUNT
DONE TO ZERO YET,
SO
= KEEP GOING
HLT OTHERWISE HALT.
QUIT. ALL DONE!

PRINT LXI H,$INBUF

MOV AM

INZ PRT

DCR B

*

*One more thing HALT doesn’t make it for HASL 8. . Must tell
*him ‘END' so. .

*

END BEGIN THE OPERAND BEGIN

MAKES THE PC SET UP

% TO 040100 SO YOUR
PROGRAM 1S ALL
* READY TO GO WHEN

IT IS LOADED.
Now for the loose ends
Type in the INIT routine from the source listing.
Remember, we loaded the HL register with a label which de-

fines out SMESAG and $INBUF. So we have to save space for
these. Here's how.

$INBUF DS 80 OK. 80 BYTES ARE RE-
SERVED FOR YOU TO
TYPE IN YOUR NAME.
20

DS DEFINE STORAGE
AREA

Same goes for SMESAG. Only in this case, we tell HASL 8 what
to put in those locations.

$MESAG DB LF,CR, ‘TYPE YOUR

NAME!" LF,CR

The same with the stack area. You'll notice we reserved 100
bytes for the stack. Don’t need that much and there's a better
way, but that’ll do for this discussion.

Ok. Now that we have all of this typed, let's see if it will
assemble.

As you probably have noticed, we didn’t cover everything,
including the use of the editing commands. Perhaps we can do
that another time. If you are still in the insert mode, type control
‘C’ and put your program on tape. Here’s how.

--NEWOUT/TYPE MY NAME TEN TIMES/
--$SAVE

‘Make sure you have the tape in record!” This writes your
program to tape but leaves it in the computer too, just in
case the tape messes up.

When the tape stops and you get the prompt type;

--STOP OUTPUT
SURE?Y

this puts and end of file marker on the tape

Load HASL 8
Hit ‘GO’
And here’s what happens

Hit CR if you want the listing to appear on your terminal, other-
wise enter the decimal equivalent of your line printer.

Yes we want a binary image.

Yes we want HASL 8 to dump a binary image on tape so have a
blank tape in your ‘write’ deck.

After HASL 8 has dumped the object code (binary image) on your
‘write’ deck, load your object code by using the front panel
‘LOAD’ button and see if it will execute.

During thelisting, any errors detected will be flagged so you can
identify them. To correct, you will have to load TED 8. . . And
retrieve the source code for editing.

When you get the prompt type NEWIN!!
Don't need to put the title in unless you want to.
- - FILL
Fill buffer with your program.
Proceed with your editing.
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040,100

000,372
000,015
000,012
002,134

040.100

40,103

040,106

040,111
040,114
040,115
040,117
040,121
040,124
G40.127
040.130

040,133

040.134

0404141
040.144
040,144
040,147
040,150
G40, 152
040,155
040,140

a4l

204

041

315 235 040

041

315
174
344
374
I2
315
043
303

041

315

315 2

3446
147
043
374
315
302
0H4

226

1727
000
133

262

111

015
2462
134
012
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040

040

040
040

040

04l

040

S 040

040
040

LAFEL

EE I I N R A

=
=

T M ON K M M MK M o K
T

=

-
-

SHORN

REGIN

E 3

$TYPLN

4

TYFLN

M B M MM X NN XK E K

SGETCHR

LR N N

$RCHAR
*
*

SRCHARL
]

L

THE USART ON THE H8-5 MUST BE FROPERLY INITIALIZED AS OUTLINED

IN THAT HANUAL. WE CAN NOT EXFLAIN EVERY LITTLE DETAIL IN THIS
LIMITED SFACEs BUTr, HOPEFULLY WE CAN SHOW YOU HOW TO WRITE A SHORT
FROGRAM AND HOW TO USE TED O AND HASL 8. HERE WE GO. ANY LINE»

SUCH A5 THIS ONE. THAT IS FRECEEDED BY AN “%° 15 IGNORED BY HASL B.
THEREFORE» WE CAN USE THIS HMETHOD TO DOCUMENT WHAT WE ARE DOING.
THIS T8 STRONGLY RECOMMENDEDy SINCEe IF YOU'RE LIKE MEr YOU WONT
HAVE THE SLIGHTEST IDEA WHY YOU WROTE & FROGRAM THE WAY YOU DID

A FEW WEEKS FROM NOW.

HERE 15 THE NECCESSARY FORMAT FOR WRITING AN ASSEMELY LANGUAGE FROGRAM.

OFCODE OFERAND COMMENTS (MY TARS ARE SET FOR TEN SFACES EACH)

ORG 0401004 ‘A’ MEANS SFLIT OCTAL..SEE MANUAL.

DRG TELLS HASL B TO FUT OUR FROGRAM TOGETHER STARTING AT 040100
YU MAY “ORG* YOUR FROGRAM ANYWHERE YOU HAVE MEMDRY.

IN OTHER WORDS, WHEN YOU HAVE THIS FROGRAM WRITTEN AND WANT IT TO
RESIDE IN HIGHER MEMORY» YOU COULD CHANGE THE VALUE GIVEN TO ‘ORG*
AND REASSEMEBLE (USING HASL-8). SIMFLE.

NOW WE MUST DEFINE SOME THINGS THAT THE DUME COMFUTER DOESN'T
KNOW ABOUT. FOR INSTANCE. ON WHICH FORT IS YOUR TERMINALT WE
TELL HIM AROUT SUCH THINGS WITH EGQUATE STATEMENTS

EQU 3720 CONSOLE DaTa OUT I8 AT FORT 3720

EQu 1504 THAT’8S CARRIAGE RETURN AND

EQu 12Q THIS MEANS LINE FEED

EQu 002136A MIGHT WANNA ELOW THE HORN FOR S0ME REASON

BEE FAM B LISTING.

LXI GF«8TACK DEFINE STACK AREA

SINCE WE WILL BE "CaALL’ING SUBROUTINES, WE MUST RESERVE AN aAREA
FOR THE CFU TO STORE ‘RET’URN ADDRESSES.

CalL INTT GET USART ALL SQUARED AWAY

$TYFLN IS CALLED TO TYFE ONE LINE OF TEXT ON THE
CONGOLE DEVICE

IS A LLABEL WHICH IS5 SYMBOLTCALLY UNIQUE.. THERE CAN ONLY BE

ONE ROUTINE CALLED $TYPLMN... $MESAG WILL BE DEFINED LATER BY HASL-8
STNCE WE DON‘T KNOW HOW LONG OUR FPROGRAM IS GOING TO RE AND THEREFORE
CANNOT GIVE THE (HL) REGISTER FAIR AN ABSOLUTE ADDRESS FOR $MESAG.

LXI Hy $MESAG  SET HL TO BEGINNING OF MESSAGE
CAaLL BTES

MOV AvM FLOF CHARACTER IN THE ACCULUMATOR
AN 17703 DON'T NEEIN FARITY BIT..STRIF IT
CP1 (4] SEE IF END OF MESSAGE

JZ $REHAR

CalL $CDOuUT GO FRINT IT

INX H BUMF FOINTER

JHF SGETCHR GO 0 ANOTHER

LXI Hr$INBUF  SET (HL) TO START OF BUFFER WHERE

WE WILL STORE THE ENTIRE LINE WHICH
IS TYFED ON THE KEY ROARD.

CaLl BWALT o0 WE HAVE A CHARACTER YETT
CallL BCOTN NOW WE [0

ANI 1770 STRIF IT

MoV MrA STORE IT AWaY

INX H BUMP THE FOINTER

CPI CR SEE TF END OF MESSAGE

CalLL SCDOUT ECHD THE CHARACTER

JNZ $RCHARL Gy GET ANDTHER CHARALTER
MUT MrlF GIVE HIM & LINE FEED

FFRINT - FRINT MY NAME TEN TIMES
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040. 1462
040,164
040,167
040,172
Q40,173
040,176
040,177
040,201
040,204
040,205
Q40,210
040,213

040.216
040,220
040,222
Qa0.225

040,224
040.230
040,231
040,234

040,235
040.237
040.242
040,244
040,247
040.251
040,254
040.256
040.261
040,262
040,264
040,265
040,247
040.270
040,272
040.273
040,278
040,276
040,359
041.040
041,204
041.205
041,323

0064
041
315
174
315
043
3764
302
Q05
302
a4l
303

333
344
312
kA §

333

037
J22

311

074
318
074
315
Q76
315
074
315
11
323
311
333
311
333
311
323
311
015
015

000

012
208

224
242

012
L&7

1464
276
111

373
Q02
216

201
273
Lo0
273
114
273
0035
273

372
372
373
373

012
012

Oa1
040

040

040,

G40
040
040

Qa0

040

040
040
040

040

012
012

FUALT,
FRT

o W W W I M W W

WATLT

$TEST

[ 3

TEST

sCoouT
$LDIN
$CSIN
sLS0UT

SHESAGZ
$MESAG

STACK
BINEUF

001446 Statements Assembled

20194 Butes Free

No Errors Detected
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SWALT

MUIL
LXI
CALL
MOy
CaLlL
INX
CRI
JNZ
nek
INZ
LXI
JMF

Byi0 SET UF COUNTER

Hy$INEUF  RETURN THE FOINTER TO BEGINNING OF MESSAGE
TEST

AvM GET CHARACTER FROM BUFFER
SCTIOUT ANII FRINT 1T

H BUMP FOINTER

L SEE IF ENT OF LINE

FRT

R YEF.. ENII OF LINE, COUNT IT
SWATT,

Hy $MESAGD LETS DO TT AGAIN!

$GETLHR

= SWALT IH CALLED TO WAIT DN A KEYSTROKE ON THE TERMINAL

IN
ANT
JZ
RET

IN

RAR
JNC
RET

INIT
MUY
CalLL
MU L
ALL
MV
CaLL,
MVI
CaLL
RET
our
RET
IN
RET
IN
RET
ouT
RET
IH
LE
ns
0s
0s
END

TERM+1
o020 ISOLATE REATY BIT
FWALT FOOL AROUND

=$TEST IS CALLED TO TEST THE TERMINAL BUSY RBIT

TERM+1

STICK BIT O IN THE CARRY FLAG S0 WE AN TEST [T
STEST CARRY BIT NOT SET.. KEEF TESTING

OKr HE’S READY

IS CALLET TO FIX UF USART

Ar201Q MANE SURE THIS GUY S READY!

SCHOUT

Ar1000Q INTENAL RESET

$CHOUT

Arllan TELL HIM AROUT SUCH THINGS A5 8 BIT CHARACTERS
$C5OUT

A 0050 ENABLE RLCVR AND TXMTR

SCSOUT

TERM
TERM
TERM+1
TERM+1

CRyLFsLFy* CONGRATULATIONS! .. .TYFE SOMETHING ELSE! “sLFsCRs0
CRrLFyLFyILF»7OKssy I°'H WAITING FOR YOU TO TYPE YOUR NAME!‘yLF+CRyO

100 RESERVE ROOM FOR THE STAUK
Q01 STACK STARTS HERE

80

BEGIN

EOF

Heres a one liner that will return the date in HDOS BASIC.

10D$="": FOR 1=8383 TO 8391:D$ =D$ + CHR$(PEEK(I])):NEXT :PRINT D$
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BITS AND NIBBLES

MULTITASK SOFTWARE
WEATHER STATION/H8
SYSTEM

Brousing through the latest Heath
catalog, I see the new super nifty (ID-
4001) computerized weather station ad-
vertised. We won't elaborate it’s features
here, but ... you can hook it up to your H8
(H8-2) and have the computer constantly
monitor and print out the weather infor-
mation in several formats even while you
are using the H8 for other things! Neat!?
Currently the software is available only
through HUG and is cassette based. We
plan on having it for the H8 disk system
very soon and we will let you know as
soon as it is ready . . . order the cassette
software and documentation on the green
order form as P/N 885-1017 . . . include a
check or money order for $5.50. Note: this
software is written around the latest cas-
sette distribution tape released this
month. It will not work with any of the
earlier versions since the console driver
routines were changed to accommodate
the new 4 port serial board which is being
announced. :JB:

NO MORE BACK ISSUES
OF REMARK

Sorry, our stock of issues #1 and #2 is
depleted. A limited quantity of #3 still
exists, however.

MORE SOFTWARE

If you thought HUG software tape I and
Volumel is super, wait till you get a peek
at Volume II. The quality and use is
greatly improved and you will receive an
admended catalog soon. Keep up the
great work. Now that we're in off the
beaches (atleast up here), we expect some
really super programs coming in. Also,
with the availability of the expansion ac-
cessory for the ET-3400 and the floppy
system for the H11, we hope to start
seeing some work from these users. As a
matter of fact, we will have a super con-
test next issue just for the 411 and ET-
3400 users. Neat prizes too!
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MEETING

May I take a few minutes of your time to
have a quick ‘'one-on-one’ meeting?
Thank you . . . The subject of our meeting
is to discuss procedures for submitting
software.

The first software catalog and the
documentation of the software in Volume
[ and Tape I could be a lot better. We
promise Volume Il and Tape Il to be much
better . . . with your help.

If memory allows, document your prog-
ram as much as possible so that anyone
can look at it and determine what you had
in mind when you wrote it. This includes
identifying subroutines, possibly operat-
ing instructions that appear when the
program is first run and is self deleting. It
is also nice if you identify variables.
Example; REM A$ = ADDRESS ... N§$ =
NAME ETC. anything you can do to exp-
lain your program which will save us
phone calls and possibly yourself phone
calls and correspondence.

Also, please limit BASIC program lines to
65 characters. This will improve the ap-
pearance of your program when pub-
lished in a future volume. If your
documentation is type-written, we will
most likely reproduce it directly.

Now, on cassettes . . . unless you specifi-
cally request it, we will not return your
cassette. However, if you ask, we will
return your cassette as soon as the master
is made for distribution. If your program
is not included in the library we will
return all materials.

Authors of programs accepted for inclu-
sion in a future release of [IUG Software
will automatically receive a free copy of
the next release as their renumeration. In
addition, the authors’ membership will
be automatically extended one year upon
the prevailing expiration date.

On disk based software: yes, we are ac-
cepting software on disk. And we recog-
nize that they are expensive. Therefore, as
soon as your program is accepted, (usu-
ally the same day it is received), we will
return your diskette.

End of meeting . . . Thanks for your time
and cooperation.

HDOS PROGRAMMERS
GUIDE

For the HDOS user that considers himself
a sophisticated programmer, we have a
very informal paper prepared by the au-
thor of HDOS that will help you com-
municate with the disk in assembly lan-
guage programs. This document is not
written in a tutorial manner, and it uses
sophisticated terms without explan ation.
Heath technical support will be minimal.
You're on your own, Order HUG P/N
885-1018. It costs $5. Use the green order
form please.

Also, many of you HDOS users have
asked for more device drivers. .. we have
them. The driver comes on diskette in
source with instructions on how to adapt
it to your particular needs. Order HUG
P/N 885-1019. Cost is $10.

CONTEST #4

One super prize for the ‘best’ program
submitted before Jan. 15, 1979! Santa pre-
sents an ID-4001 Computerized Weather
Station to the person that submits the
winning program regardless of which
Heath machine it is written for. . See the
latest Heath catalog for a description of
the Weather Station. . . Please mark all
materials with ‘Contest #4’. Entries must
be postmarked by Jan. 15, 1979. Submit
tape or disc if applicable. Same rules as
in the past apply. Only one prize will be
given. Decision of the judges final.
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..« MORE IDEAS

BASE-B TO DECIMAL CONVERSION

Purpose: Convert a positive integer of arbitrary base
to a decimal integer.

Limitations: Allowed Bases: 2-36
Restricted to positive integer arguments

Variables: ENTRY B - base of entry integer
B$ = Entry integer
— each digit must be in the set 0-9,
A-Z
— no leading/trailing blanks
EXIT D = result
-or-

= -1 (il B$ in error for base B)
TEMP B9, P9, P [no external significance)

Calling Sequence: B$ = (entry integer)
B = (base of B$)
GOSUB 900
PRINT D;" = ":B$

Listing:

900 REM - BASE-B /[ DECIMAL CONVERSION

905 D = 0: P9 = LEN(BS) : IF P9<1 THEN D =-1: RETURN
910 FOR P = 1 to P9

915 B9 = ASC(MID$)(B%,P,1))—48

920 IF B9<0 or (B9>9 and B9<17) THEN D =—-1 : RETURN
925 |IF B9>19 THEN Bs = B9-7

930 IF B9>B THEN D =-—1: RETURN

935 D =B*D + B9

940 NEXT P

945RETURN

00010 REM HERE’S A SHORT FROGRAM THAT DEMOSTRATS
00020 REM THE USE OF THE OFEN AND CLOSE COMMANDS
Q0030 REM IN HDOS.

00040 REM OFEN FILE FOR READ

00050 OFEN *DEV.FNAME.EXT®" FOR WRITE AS FILE #1
00060 REM FRINT VALUES TO FILEs INCLUDING STRING
Q0070 REM VALUES

00080 FRINT #1,17"» "3 "IC213"5"»"7443-7285"y"i"74L500";"y"
00090 REM

00100 CLOSE #1

00110 REM OFEN FILE FOR INFUT

00120 OFEN "DEV.FNAME.EXT* FOR READ AS FILE #1
00130 REM GET VALUES

00140 INFUT #1+ilsF$sSs0%sF

00150 REM FRINT INFUTTED VALUES ON CONSOLE

001460 FRINT »»*STOCK®*»*ITEM®

00170 FRINT »*"FART"» *NUMEER"® s *NAME®", "FRICE"
Q0180 FRINT I+F$»5s0%sF

00190 REM CLOSE FILE

00200 CLOSE #1
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H11 BASIC
PATCHES

By: Bob Meister
59 Glade St. Apt. C-4
West Haven CT 06516

Dear Hug,

I am quite surprised at the lack of articles
or programs for the H11 computer. As an
owner of one, there have been a few prob-
lems which I have overcome and believe
that other owners might also want to fix. I
don't know if it is because | am a super
programmer, or [ am at the bottom of the
experience list, but surely somebody out
there has noticed some of these ‘BUGS’".

[ program D.E.C. PDP-8 computers for a
living, so maybe this puts me out of the
beginner class. Most of my work is in
machine and assembly language, but oc-
casionally, BASIC and FOCAL programs
find their way into the computer. All of
the ‘BUGS' I attempted to fix were in the
Heath version of BASIC 11, Out of neces-
sity, and curiousity, | designed a disas-
sembler in machine language to assist in
the repair of the BASIC ‘BUGS'. Here is a
list of the problems followed by an as-
sembly listing of their corrections.

PROCEED AT YOUR OWN
RISK. :JB:

1. If, for some reason, you hit the
‘BREAK' key on the terminal, or
lower the ‘HALT' switch on the CPU,
and want to re-start BASIC, the only
way the manual says to do it is by
typing ‘0G’. This starts the program
by jumping totheaddress atlocations
000000 and 000002. This is known as
a ‘COLD START’ since the entire text
area is cleared and the BASIC in-
trepreter does an initial start. This is
all well and good if you don't care
what was in the machine anyway. |
noticed that my friends' versions of
BASIC fora 6800 CPU all had "WARM
START’ locations which re-started
BASIC without destroying the prog-
ram area.
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1. Solution: Change the address jumped
toat locations 000000 and 000002 toa
‘WARM START’ location. If you re-
ally want a ‘COLD START’, you can
always type ‘SCR' to BASIC, clearing
the user area. This location is the
same place that program execution
resumes after encountering a ‘STOP’
command.

!E\Jl

If, for some reason known only to the
ancient Greek Gods, the program
should ‘TRAP' through location
000004, there is no way of knowing
just what happened, nor how to re-
cover from it. Before problem 1 was
solved, I found out that there were
two definite conditions which would
cause a 'TRAP’ to location 000004:
‘SAVE' to devise #2, but not having
an interface respond to address
177514 and 177516 (line printer ad-
dress),and doing some kinds of string
manipulations.

2. Solution: 1 found in the reference
manual of BASIC, and in my disas-
sembly of BASIC, an error message,
% NEM'. This message indicates
non-existent memory. Perfect, since
this condition is usually the one that
causes a "TRAP' to location 000004.
All that was necessary was to change
the vector at this ‘TRAP’ to point to
the *% NEM'’ error routine. Now, if for
any reason, the BASIC program
should get lost, it prints the error
message and jumps back to the
‘READY" mode through the ‘WARM
START' routine.

3. While not really a problem, [ noticed
that if there were many *STOP’ com-
mands in BASIC, | had noidea which
one caused the interpreter to stop
execuling commands. If there was
only one ‘STOP' instruction, then
there was no problem. | noticed that
any error message was followed by
the line number where it occurred, if
BASIC was ‘RUNNING’ a program.

3. Solution: Again, with the help of my
disassembler, 1 found the routine
which printed the ‘STOP' message.
This was moved to an empty area of
memory, and with a little additional
programming, voila . . . when the
program encounters a 'STOP’ com-
mand, it is followed by the line
number that contained the ‘STOP' in-
struction.
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These additions have made BASIC a lot
more fool-proof, at least the interpreter
doesn't 'CRASH'" if you look at it wrong.
The changes were assembled using
PAL-11S. After BASIC is loaded, and the
initial dialog is answered, [ stop the com-
puter to insert the changes. BASIC erases
memory (in an 8K system anyway) such
that I must re-boot the absolute loader. No
real problem. Once the absolute loader is
in the computer, | can load in the patch
tape. It is self starting at the ‘COLD
START’ location, thereby clearing mem-
ory again and also resetting the stack
pointers. There is no reason why I
couldn’t have used ‘ODT’ from the con-
sole and changed BASIC manually. One
thing that can’t be done is ‘POKE" all of
the changes. BASIC, when executing a
‘PEEK’ or 'POKE’ command, changes a
location (000004) so, if you try to access
memory that isn't available, BASIC tells
you about it, After completing the opera-
tion, that location is restored to its former
contents. Try this operation. .. print peek
{4)...and then examine location 000004
with ODT. The two will never be the
same. This was also verified by a quick
look at the disassernbly of BASIC.

A problem with strings caused me to de-
termine solution #2. Apparently, when
‘RUN" is typed, BASIC scans most of the
text and sets up variables in memory . . .
except for strings. If you want a segment
of a string, then that string must be stored
in memory before trying to use it. For
example:

20 PRINT SEG$(A$.2.4)
30 A% = "ABCDEFG”

Wwill 'CRASH' by vectoring to non-
existent memory. Apparently the string
area of BASIC is in the highest area of
memory, which, in an 8K system, is ad-
dress 37776. Since the string hasn't been
defined, the 'SEG' command tries to get
characters after address 40000, which isa
no-no. The proper, safe way is to define
A$ before using it like this:

10 A$ = "ABCDEFG"
20 PRINT SEG$(A%$.2,4)

Which prints . .. BCD

I have encountered no problems with the
above fixes to BASIC. However, my sys-
tem may not be representative of anyone
else’s. | am running an 8K system, tele-
type as console terminal, A high speed

paper tape reader, and a 2400 baud CRT
terminal acting asa line printer. Ifanyone
has any problems or additional im-
provements to BASIC, I would definitely
like to hear of them.

By the way, there appear to be no flaws in
either version of FOCAL-11, other than
the fact that they are incredibly S L O W.

See listing on Page 31. :JB:

EOF

Dear Hug,

I received HUG 3 yesterday and was very
pleased. Bill Nico’s CAl program was
great. Your HDOS PRIMER was espe-
cially exciting since | have recently or-
dered an 17,

The most useful item for me was the
PUT/GET article by Bob Behar and Neal
Rogers. [ installed the GET command in a
couple of my own programs and it
worked fine. It should be noted that a
typical calling sequence for these
routines would be:

100 Z$ = "DATA FILE : GOSUB 6500 :
STOP

The STOP is necessary toreturn control to
the command mode. It must be outside of
the called routine because GETing appa-
rently wipes out the subroutine stack.

Dennis Smith's REFLEC TEST is a good
demo-program, but it was a little hard to
read. I haven't tried Bob's MAIL LIST
PROGRAM: I'll wait until [ have hard
copy.

Here are a couple of ideas for the future:

1. An article listing and detailing the
use of the many useful memory loca-
tions and subroutines available in
PAM-8 and CONSOLE-DRIVER.

2. A quick reference guide to Benton
Harbor Software. It could be pro-
duced on a plastic page like the one
included with the H-8 and sold as a
HUG accessory.

Sam Cox
2412 Zenith Ct
Ft. Collins CO 80526
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MORE ARTIFICIAL
INTELLIGENCE. . .

OR IS IT?

There is a little axe here.
Get axe

You can't carry anything more. You'll
have to drop something first.
Inv

What?
Invent

You are currently holding the following:
Set of keys

Brass lantern

Wicker cage

Black rod

Tasty food

Small bottle

Water in the bottle

Large gold nugget

Drop cage

OK
S

Get axe

I don't see any axe.
N

There is a threatening little dwarf in the
room with you!

You're in hall of mists.

There is a small wicker cage discarded
nearby.

There is a little axe here.

Get axe

OK
Throw axe

You attack a little dwarf, but he dodges
out of the way.

You're on East bank of fissure.

Jump fissure

You didn't make it.

Oh dear, you seem to have gotten yourself
killed. I might be able to help you out, but

I've never really done this before. Do you

want me to try to reincarnate you?
X

All right. But don’t blame me if some-
thing goes wrong. . .

--Poof!!--

You are engulfed in a cloud of orange
smoke. Coughing and gasping, you
emerge from the smoke and find . . .

You're inside the building.
Score

If you were to quit now, you would score
34 out of a possible 350.

Do you indeed wish to quit now?
¥

OK

You scored 34 out of a possible 350, using
157 turns.

You are obviously a rank amateur, Better
luck next time.

EOF

!ERROR — SYNTAX

This info ‘fell off’ page 25 of issue #3
‘Interfacing a Selecterm’

THE WIRE WHICH

AND CARRIES THE

SHOULD BE MOVED TO

PRESENTLY IS ON OUR SIGNAL OF THE HEATH CONNECTOR
DB25P, PIN No. PIN No.
1 Do 1
2 D1 2
3 D2 3
4 D3 4
5 D4 5
6 Ds 6
7 D6 7
13 GROUND 9
10 READY 10
9 STROBE 11

We strongly suggest that you move one
pin atatimetoreduce the chance of error.
This concludes the modification for the
Heath H8 computer.

W. Louis Waggoner
Micro Computer Devices
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'ERROR — SYNTAX
Page 29 of #3
Line 6290 should read:
6290 IF ]>K then 6120
5050 IF 1<100 then 5030
'ERROR — SYNTAX

Page 31 1C219-11

! ERROR — SYNTAX

Page 3-24 and 3-25 of the H8 Software
Reference Manual,

Steps 3 and 5 are backwards. . .
Step 3 should read:

‘Enter 116 377. . .
and step 5 should read:

‘Enter 005 377. ..
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--EDIT

Thought maybe some HUG members
might be interested in the enclosed cir-
cuit which [ have developed and installed
in my H9 terminal. It allows me to do a
screen erase under program control by
sending a CNTRL E character to the ter-
minal. When printing a lot of informa-
tion, it is much easier toread by filling the
screen, inserting a PAUSE, and then
clearing the screen and start the new in-
formation at the top. Much easier to fol-
low than scrolling.

The circuit is easy tobuild, costs under $5
if you have to buy all of the parts new
(depends on your supply source), re-
quires only 6 connections to the terminal,
and requires no modifications of the
existing boards. My circuit is assembled
on a small piece of perf board and is in-
stalled under the righthand side of the
keyboard, near the ERASE PAGE and
PLOT keys.

I recently attended the opening of a new
computer store in my area and had the
chance to try other computers. Though I
have many times sworn at Heath’s com-
mand completion, I found myself missing
it and making many more mistakes thanI
do on my own system! However, I did like
the feel of the Hazeltine terminal
keyboard a lot more than the H9. There’s a
big difference in price too. | guess the
world is filled with compromises.

Reprinted from Kilobaud with their per-
mission.

William C. Richter

B7

1ca03-16 O *
AL
= 12
n
BE
icaoz-3¢ ©

BT 6 p ’
1£402-35
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You said you might be interested in how1
hooked up my Centronics 101A printer.

1 hope this will help:

1.  Wirethe H8-2 parallel board perthe
instructions

2. Testall 3 channels shown on page
37
3.  Select a channel and move jumper

from C2 to C3, remove A1 - A2 and
B1 — B2 jumpers.

4, Cut trace between ICX05D-13 and
1CX08A-3.

5.  Add a jumper between ICX05C-10
and the low side of RX06 (1000
ohm) resistor,

6.  Wire the 25 hole connector shell
using the 9 feet of the 25 conductor
cable as shown on pages 31 and 32.

7 Connect the Centronics 101A as fol-

lows:
H8-2 101A
PIN# 1 WHT/BLK DATA BIT 1
2 WHT/BRN DATA BIT 2
3 WHT/RED DATA BIT 3
4 WHT/ORG DATA BIT 4
5 WHT/ YEL DATA BIT 5
6 WHT/GRN DATA BIT 6
7 WHT/BLU DATA BIT 7
8 WHT/VIOL DATA BIT 8
9 WHT/GRY /-0
11  RED/YEL DATA STROBE
16 WHT ACKNOWLEDGE
17 GRY +/-0

8.  Tape back the 13 unused wires
(make sure no wires touch).

Hank Derkinderen

13

86
| 1C403 -6
8 +54
[14

1

141502
443-719

If you are using a second H11-5 serial
board to drivea remote printer device and
are experiencing difficulty with the print
#2 command typing the program in
BASIC, try the following procedure:

1) Load BASIC
2) Set pad characters

3) Place RUN/HALT switch in HALT
position

4) Type the following

200/xxxxxx LF
202 /xxxxxx LF
204/xxxxxx LF type data in from
location 200

type data in from

location 202

206/xXXXXXX

5) Type P
You have now reentered BASIC.

This patch will make up for hardware dif-
ferences between the H11-5 and DEC
printer interface board.

Jim Moore
Factory Service

DOUBLE-SIDED DISK

Square 1 now makes a kit available that
lets the user make “flippy” diskettes out
of his “floppy"" diskettes. Most diskette
manufacturers coat and finish both sides
of the diskettes, but package them in such
a way that they are only usable on one
side. With ordinary care, the user can
modify the jacket of the diskette so the
spare side can be used. Called the
FLIPPY-DISK-KIT, it contains all the
necessary tools to locate and accurately
punch the extra holes in the jacket of the
diskette. Instructions guide the user
through the “anatomy” of a diskette exp-
laining clearly the function of each hole
and opening in the jacket, then the
method of marking and punching the
holes and testing the newly available
side. Square 1 claims over 85 percent of
the 5-1/4 inch diskettes can be success-
fully made usable on the *‘flip " side. The
kit is designed to be used with any 5-1/4
inch hard sectored mini-diskette drive.
Once the user buys the kit, he then gets
the use of both sides of every diskette he
buys, thus in effect, getting a 50 percent
discount on his disk purchases. The kit
contains instructions, double sided
“flippy-plate”’, a unique pencil for mak-
ing highly visible marks on the black dis-
kette jacket, and a specially ground and
polished hand punch for making the
holes. Priced at $9.95 plus $1.00 ship-
ping, the kit is available from: Square 1,
614 Eighteenth Avenue, Menlo Park,
California 94025.

Perform "MEDIA’ check on flipside. :JB:
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RTTY to H8?

by: Robert Traub
Canada

The word seems to be out that soon the
U.S. Hams will have the use of ASCII code
on RTTY. If this is true, then perhaps this
article will be of interest to those who are
onRTTY and also have the H8 H9 system.

At the present time, this system is being
used by VEBO] (me). It was built up in
order to try and solve some of the inter-
face problemsthat would be encountered.
The circuits are used in operation with
the DT-600 and XK-2 A.F.S.K. units, al-
though they should apply to most if not
all units.

The first problem was that of setting data
into the 8. I will stop here a minute to
explain that [ did not want to bother with
the computer at this stage, as the prog-
rams and syntax would be in the way. 1
used the 119 as a stand alone terminal, as
this met all the interface requirements of
the 8 and save direct results. Therefore,
in order to get data into the H8(119], I
would require a RS-232 signal. As it
works out the DT-600 uses both +12 and
—12 volt supplies and the XK-2 usesa +5
volt supply. They are mounted in the
same cabinet, so all the voltages required
can be found in one cabinet. Figure 1
shows the schematic of a TTL to RS-232
interface card used for the conversion.
The TTL level is taken from the ‘DATA’
output transistor on the DT-600 (Q1) cal-
led the Keyer. At this point, some may ask
why [ did not take the output from the
slicer op-amp output; this was simply be-
cause it is a mark positiveand RS-232 isa
mark negative. The output from this
transistor will be at logic level ‘0’ when a
mark signal is present; therefore it will
have to be inverted; thus the inverter
shown in the schematic. This is used to
drive the 741 op-amp and produce the
correct mark negative —10 volts and
space positive +10 volts, which fully
meet the RS-232 requirements. The out-
put from this circuit is hooked to the
input of the 18 (H9) and copy from off the
air signals will result.
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The second part of the interface is to
transmit data to the AFSK unit from the
18(1H9). Now as it works out, RS-232 is
tailor-made to key the input transistor of
the AFSK unit. Therefore, all that is re-
quired is to simply hook the output of the
[8(1H9) to the input of the keyer. The
normal negative voltage from the RS-232
of the computer will hold the keyer on
steady mark. Then as data is typed on the
keyboard, the RS-232 will swing positive
with the signal. This will cause the AFSK
unit to follow suit and shift the tones to
space as required by the data.

Now that you have that set up for ASCII,
you will see that it is also an interface to
the Baudot equipment. About all you
need there is the software and a Baud rate

standard Baudot equipment. This, how-
ever, does not interface the Baudot
equipment for local copy or local loop.

This system has been used with great suc-
cess and has resulted in better than ex-
pected reception of data. No modification
was required to the DT-600 filters or the
AFSK unit. The baud rate that this unit
has been run at is 110 baud, and tests are
now underway at 300 baud, just right for
my LA-36 DECwriter. If you are using the
H9 terminal only, all you need do to ob-
tain the 110 baud is to have the baud rate
key in the ‘UP’ position. For the H8 you
would have to strap the serial I/O board
for 110 baud.

clock, and the [H8-H9 can be used with the EOF
7404
+5V 0% *T?QV
4. 7K
47K 2\7
VATAYS
Tk 6 2.2K RS-232
I 2N222 3 741 7O sa
R T4
12V
5.6K| 4.7K
o FIG. 1
= TTL TO RS-232
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MEETINGS

and
CLUB NOTICES

I would like to communicate with other
HUG members in Germany, [ am pre-
sently in the U.S. Army and would like to
see if we could get a computer club
started or is therealready one in existance
over here? Surely [ cannot be the only
individual in Germany with an 48 Heath
computer!?

Robert E. Mimms
HHB 2/81st FF.A.
APO New York NY 09322

South New Hampshire
Local HUG forming
Contact:
Perry Miller
1 Milhouse Rd A9
Milford N.H. 03053
603-673-8639

Beverly, MA

Contact:
Norman Hill
580 B. Cabot St.
Beverly MA 01915

Or contact the Heath Electronic
Center in Peabody MA.

Baltimore — Annapolis Area
Contact:
Albert Richburg
PO Box 768
Severna Park MD 21146
765-3803 or 647-6471

Spokane, Seattle WA
[nland Empire Computer Club
Contact:
Charles Ballinger
E. 403 Dalke #2
Spokane WA 99207

Milwaukee WI

Contact:
Marvin N Lake Dr.
Milwaukee WI 53217

Redwood City, CA

BIG Club had their first meeting October 4
See Bob Bance at Heath Electronic Center
415-365-3157
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Simsbury, CT

QOur computer club is open to anyone in-
terested in computers and our regular
meetings are on the second Thursday of
every month. Some of our meetings are
held at various computer installations
such as Connecticut General Life Insur-
ance Company, June 8; Wethersfield
Computer Center (Town Hall), July 13;
Talcott Mountain Science Center, August
10; and other locations that have some
impact on Electronic Data Processing.

For further information contact:
Harald Bender
The Computer Club
6 Maureen Drive
Simsbury CT. 06070.

Detroit, MI

Heathkit Computer owners in the Detroit
area. I'ind out what other ET-3400, H8
and H11 owners are doing with their
equipment.

Join the Detroit area [Heath Users' Group
and find out.

For information, call:
Jim Hauser
1-313-774-0098 Between 8am and
2pm

Honolulu, HI
HUGH — IHeath Users’' Group Hawaii
A club within the Aloha Computer Club
Gerry Cramm
2545A Lawrence Pl
Kailua, HI 96734
phone 254-2319

Meeting each first Wednesday of the
month at Lee Ward Community College
in Honolulu at 1830 hours.

Tampa Bay, FL
Local club meets every 1st and 3rd Mon-
days
contact:
Heath Electronic Center
813-886-2541

Tidewater, VA Area

If you are interested in joining a local H8
User’s Group, please call me or send me
your name, address and phone number.
My idea is to have meetings about once a
month. There are about fifty of us in the
area. Let's start swapping ideas.

Jim Egerton

1049 Patrick Henry Way
Virginia Beach VA 23455
(804) 464-9487

MEET HUM — H8 USERS — MONTREAL

Left to right: Kenneth Papineau, Secretary; Pierre Limoges, Vice-President; Bernard
Tremblay, President; and George Girard, Manager, Heathkit Center in Montreal,
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30

auaLo
Q0020
QOO30
00040
Q0050
00080
Qo090
00100
G010
00120
Q0130
a01La0
Q0150
Q0160
Q0170
06180
Q01?0
00200
Q0210
00220
00230
Q0240
00250
00250
00270
00280
Qo2v0
00300
Qo310
00320
Q0330
Q0340
Q0350
00340
Q0370
Qo380
Q0390
(o400
oualo
00420
00430
Q0432
Q0434
00440
(0450
00500
00510
00520
GOn30
00340
Q0S50
005460
00570
Q0572
00574
Q0576
00578
Q0590
004600
00610
0046220
00630
00440
00650
Q0440
00470
00480
Q0870
Qo700
00710
0720
Q0730
Q0240
00750
00740
00770
00780
007%0
00800
0og10
00820
00840
00850
00Bs0
00870
00880
o870
00900
00910
00920
01000
01010
Q1020
01030

REM DEMEC TN HUOE DEMO FROGRAM
ROEM A K AKOKOK KKK K R R KKK 0RO R ROK 3K KK KKK K KKK KO K 0K K KKK KR KOK KKK KOk K K

RLM

REM DEMCIN - FPROGRAM TO DEMONSTRATE THE USE OF THE CINCY FUNCTTION

REM WYTH BOTH THE CONSOLE aNbD FILES.

REM

[NEGEE RS S S SRR EE LR RS SRS R EAR SRS S PRSI PA S EEE LT ERE LSS S
REM

SRR LS EE SRR SRS RS RS E R RS SR RESRESESEE R ERAEL RS ELESL SR LS SRS

REM
REM LEMONE
REM CHANNI

STRATEL THE USE OF FCING) WITH (10 CONSOLE.
OOREFERS TO THE CONSULFE,

REM A NEGATIVE WALUE [$ RETURNED BY GIMCYy THEN NO LINE HAS YET
REM N ENTERED DN TH CONSOLL,

REM

R RO ROKKRE HORE R ROR AR SR S KR KRR AR KOO 0K HOR K KORKOKROK K K
REM

REM 1) FRINT & FROMPET
REM 2% WATT N A LUDE FOR & LINE T0O Bl ENTERID
REM 33 IF A L INC IS MOT JHIERED WITHIN APFROXIMATELY 10 SECONDG

REM THEN FRINT A& MUREY UF MESSALF

REM 4) WHEN LINE 1S ENTEREDy [THEN RINT A COFY O THE LIHE ON THIE
REM CONSOLE.

REM

PRINT *FLEASE | NTFR YOUR NAME™®
REM WaATT Fuoic LINE TO B ENTERCD,

FOR T = 1 0 240

Jo= CUINCO)
M L VHES ALy

= aa0

HEXT I

REM LINC NOT ENTERED BMLTHIN 10 SFCONUS.  FPRINT HURRY UF MESSAGE .,
FRINT “HURRY LU AND ENTCR YOUR Nare . 1 caR’ T WATT ALl DaY®
GOTO 270

REM INFUT REST OF L1INHL EM CONSOULE BULG L DSTMNG SUBSEQULENT

REM CINC) CaAlLS. THESE Val UES AL TosCATENATEND T FOKM THE

REM LINI UF TO BUT NOT INCLURING THE “uR® AT THE END OF THE

REM LLINE THAT WAS ENTERED.

a4 " a

T J 10 THEHN 450

5% S8 CHES

J CINCOD

GOro 420
REM FRINT COMULETE LTNE ON CONSEHLE .

FRINT “HELLO 354
REM
IRET T oo o 0RO ORI RRNORR ROK R KR RK KOK R Ok
REM
REM DUMONSTRATE THE USE OF CINc) WLTH & T ILE.
REM CHANNEL # RIFERS TO THY FILE & ON THE OQFCN STATEMENT .
REM IF CINC) KI TURNS A NIGATIVE YaLUEs THEN AN I'ND OF U E HAS BEEN
REM REAL. IF CINCY RETURNS A FOSLTIVE VALUEs THEN A VAl LD CHARAUTER
REM HAS BEEN READ. ALL AGCLT (COLED) FTLES TN HDOS Akl
REM ZERQ-BYTE FILLED IN THE LAST SECTOR. THEREFQORE, I GINC)
REM RETURNS A ZFKD VAl ULy THEN A SECTOR FILL CHARALTER HAS HEEN
REM REAL: IT SHOULD RE TGENORED, AND AN EOF CONDITION CAN BE
REM AGGUMELD.
REEM
TRz oo SR R O KRR R R R KK R O KK K R KRR K RO R K
REHM
KEM 1) CREATE A FILE THAT WE WILL LATER READ
REM 2) READ FILE ANT FPRINT LINES READ UNTIL EOF CONDITION.
REM
REM OFEN FILE FOR CREATION.

OFEN "FILE® FOR WRITE AS FILE #1L
REM FRINT SEVERAL LINES TO THIS FILE,

FRINT #1s "MARY HALD & LLTILE LAMB®

FRINT #1, *178% FLCECE WAS WHITE A5 SNOW®

FRINT #1¢ *AND EVERYWHIRE THAT MAKRY WENT®

FRINT #1». °"THE LAME WAL SURE TO GO
REM CLOSE CREATED FILE.

CLOSE #1
REM OFEN EREATED FILE FOR READING.

OFEN "FILE" FOR READ A% FILE #1
REM READ AND FRINT LINES FROM FILE UNTIL EQOF.
REM READ EY LSING CUMOBINATION OF CINCO) AND “LINE INFUT®.

REM REMEMEER: BINCE CINC() REMOVES A4 CHARACTER FROM THE EBUFFER
REM WHEN IT READSy WE MUST CONCATENATE THIS CHARACTER

REM WITH THE STRING READ RY ‘LINE INFUT [N ORDER TO

REM GET & STRING THAT CUNTAINS THE FULL LINE.

J o= CINCL)

IF J <= 0 THEN %00

LINE INFUT #1r3:5%

S% = CHR$(JI+5%

FRINT 4%

GOTo 820

REM CLOSE FILE.

CLUSE #1

REM DLILLTE CREATED FILE NOWs SINCE WE NOLONGER NEED IT.

UNSAVE *FLILE.DAT®

REM

T KRk ook o R R R R R Rk o K R K KKK KKK KR Kk R KK
REM

END
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Vectored from Page 25.

iPDP-11 BASIC PATCHES 7/15/78 20¢2 238124 B11601 MOV (SPJ.RI JNOT MEEDED., SUT SAFER 1 | I
: @ealzs 816725 MOV RSBASE.RS FSETUP RS
i OVERLAYS HEATH/DEC-11-LPTBA-HB2 WVERSION la @32502
;! 222132 216596 MOV 4(RS51.SP FRESET STACK POINTER
JPATCHES FOR SOFT START. ILLEGAL HEMORY gaeaoa
JREFERENCE TRAP. LINE PRIMFZM INT. VELTOR. 482136 235865 CLR 78(RS5)
JAND 'STOP' WITH LINE NUM3ER- 2308876
3 PAGE eal
EQUATES NECESSARY FOR ASSEMSLY:
3 2328142 212765 MOV #36,34(R5) iD0O SOUME CLEAN-UP
go2e21 Rl= Tl 8282336
228885 RS5= 15 @eeala
8838086 SP= 16 823153 268565 ADD R5.34(RS)
0Ba8a7 PC= 57 peBala
@@ 7786 LPTINT= 77856 A@d154 880167 JMP PERROR
Q08222 LPTPSW= 200 212446
BGl12a4 HSTART= 1124 JCOLD START ADDRESS 3
621166 SSTART= 1166 JWHERE ROUTINES GO WHEN DONE . JCHANGE INTERRUPT VEGTOR FOR LINE PRINTER
@87@26 ILLMEM= 7326 iTOD PRINT *INEM' i
@l0526 PERROR= 18626  TO PRINT LINE # IF RUNNING 0BA284 o= 204
@17726 PSTRNG= 17786  iPRINTS ASCIZ STRING 230284 BB7786 INTVEC: .WORD LOTINT.LPTPSW
#30434 RSBASE= 30634 063226 283200 :
»
200288 <ASECT JOVERLAY TO CALL PATCH TO PRINT 'sTO®"
: 3 AND LINE NUM3ZR ALSO
JCHANGE '@G' COMMAND TO SOFT START i
3 093406 = 3406
328228 .= 2 993406 222167 STOPP: JMP PATCH
282220 PEV167 RESTAT: JMP SSTART 174476
ae1162 :
3 SRESET STACK POINTER BY STARTING
JPRINT *INZM' ERROR FOR ILLEGAL MEM. REF. ;AT HARD START LOCATION
0OBAYL .= 4 231124 END HSTART
0P2824 @B7026 MEMTRP: «WORD ILLMEM
; PAGE ag2
JPATCH TO PRINT °'STOP' BEFURE PRINTING
; LINE NUMBER IN 'STOP' COMMAND HSTART = 221124 ILLMEN = @g@a7e2s INTVEC  B282024
; LPTINT = 287706 LPTPSV = B00288 MEMTRP 22224
agella .= 118 PATCH avalle PC =1200807 PERROR = 212525
eea11@ 284167 PATCH: JSAR Rl +PSTRNG SPRINT 'STOP" PSTRNG = 217726 HESTRT CEED D) Rl =1060021
217572 a5 =1320025 RSBASE = 232634 sp =1320036
aeaL14 a1s CJHYTE 15,12 SSTART = 2321166 STOPP 2834856 . = @p3arz
B02115 212
eavL1s 123 +ASCI1 /STOR/
282117 124 #3@32¢ ERAOAS
daa1290 117
CEERES 128
esvl22 gesend +WORD @ PAL-115 vallA
e e e e et . —— s —— e e CUTALONGTHISLINE —mm e e e e e e e e e e e
You can determine your expiration date by examining the last six REMEMBER — ENCLOSE CHECK OR MONEY ORDER
digits of your ID number — example: 780202 indicates your
membership began 02/02/78 and expires one year from then. CHECK THE APPROPIATE BOX AND RETURN TO HUG
[S THE INFORMATION ON THE REVERSE SIDE NEW MEMBERSHIP?
CORRECT? IF NOT FILL IN BELOW FEE IS: \
Name . S RENEWAL RATES
US DOMESTIC s11 ] $14 ]
Address ol o R CANADA $13 ] US FUNDS  $16 ]
INTERNAT'L* $18 ] USFUNDS  $24 []

City-State _ = =
* Membership in England, France, Germany, Belgium,
Yip —— —_ = = Holland, Sweden and Switzerland is aquired through
the local distributor at the prevailing rate.
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CONTEST #2 WINNERS

Many excellent programs were submitted
for the second software contest. A team of
local amatuers personally reviewed each
program befere declaring the winners.
The winners were: Bruce McNair (Howell
NJ). His program calculates and lists an-
tenna headings to all 'ARRL’ countries,
US States, Canadian provinces, Austra-
lian territories and Soviet Republics.
Third place in the judges opinion.

Ed Willis (Charleston W VA) Ed’s prog-
ram, ‘HANDY HAM PROGRAMS' will
solve ohms law problems, design dipole,
quad and beam antennas and calculate
parallel resistances. Second place.

Roger Gascon (Montreal Est Que Canada)
First place honors were captured by
Roger's program which keeps records on
your stations activity. it allows you to
‘SEARCH’, ‘LIST’, and 'ENTER’ informa-
tion regarding station contacts. The
judges felt this program to be the most
useful of those submitted. Congratula-
tions to the winners! Many other fine
programs were submitted and will appear
in Volume II later this year.

CONTEST #3 WINNERS!

Happily, we can include the winners of
contest #3 in this issue also. As you may
remember, contest #3 was three contests
inone...oneforthe ET 3400 users...one
for the H11 users and yet another for the
H8 users. Some of the software engineers
and two tech consultants reviewed the
entries and selected the following as
winners.

ET-3400: Louis Graue of Bowling Green,
Ohio for his program which appears on
page 10. ET 3400 owners can read RTTY
as the message flows across the LEDs in
ticker tape fashion.

H11: Francis Roy of Hull, Que Canada for
his program written in 4K FOCAL. A
pretty tough chess game with some in-
teresting features.

H8: Mark Ignatius of Lakewood, Ohio.
Mark's program is co-resident with either
10.01 or 10.02 Extended B.H. BASIC and
renumbers BASIC programs at the stroke
of a key in any increment. The command
‘renumber’ features command comple-
tion and defaults to renumbering prog-
rams beginning at line 10 with incre-
ments of 10. The user can, however,
specify different increments, starting at a
different line number. Written in assem-
bly language, it loads through the front
panel of the H8 and automatically takes
care of all housekeeping chores, such as
reconfiguring high memory. Congraiula-
tions to everyone for superb work. Every

member is really a winner when the next
issue of HUG Software is published!

ARTIFICAL INTELLIGENCE

At the PC'78 Computer Sh. on
Philadelphia in August, perhaps
thousands played a multi-user version of
adventure on the H8 system . . . this same
game cleverly squeezed down toreside in
less than 24K by Gordon Letwin is now
available to HUG members on disk for $10
plus postage and handling.[Michigan re-
sidents add 4% sales tax.) This single user
version will keep H8 system owners busy
all winter long! A sample (edited] run is
on page 8.

To get your copy, use the green order
form. Include $10 check or money order
and part number . . . the part number is
885-1010.

RENEWAL TIME. .. ALMOST

Although many of you applied for mem-
bership as early as last November and De-
cember, no applications were actually
processed until February. You can deter-
mine your renewal date by examining the
last six digits of your ID number. A re-
newal form is on page 31. Of course, if you
have submitted a program to the 7™ -y
and it was accepted, your mem 3
will be automatically extended and you
will be notified accordingly.

and that is . . .the last word :JB:

A Heath
Users’
Group

Hilltop Road

St. Joseph MI 49085

BULK RATE
U.S. Postage
PAID
Heath Users’ Group

POSTMASTER: If undeliverable,
please do not return.

885-2004
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