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Hello! Remember me? Yes, it has
been an extraordinarily long time
between issues. The reasons are

_many, some of them are my fault,

and some of them arent. The bot-

_ tom line is that despite all of the

problems I've had this year,
PEEK][65] remains alive and well. It
is becoming clear that despite my

best efforts, it is very difficult to.
publish on a monthly basis and I.
~ may have to finally give in and work
on bi-monthly issues. For the rec-

ord, | will be crediting everyone’s
subscription for missed publica-
tions. The address labels on this
issue already reflect a two-month
credit that | posted when | first tried
to publish earlier this year. Beyond
that, | will be adding more credits,
but they will be offset to a certain
extent by subsequent issues which
will be over-sized as this one is.

Before | leave the topic of the state
of PEEK[65], | dowantto assure you
that | intend to keep publishing as
long as there are people out there

- whowantto read PEEK[65] and are

willing to support it. That support

- must come intwo forms. First of all,

thereis financial support. PEEK[65]
has traditionally depended on ad-
vertising to pay a large amount of
the costs. However, there hasn't

~ been any demand for commercial

. '&ﬁ‘.
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adspacein PEEK forsometime and
that means subscriptions and sales
of software, books, and other items
must pay for everything. So far,
revenues are just about keeping up,
but | do ask that you check your
expiration date and if it's close, sign
up again. For my par, | intend to
work on expanding the scope of the
magazine to make it a more viable
advertising media.

Secondly, and every bit as impor-
tant as the dollars, is the .never-
ending need for articles. Each and
every one of you, whether you real-
ize it or not, has something to con-
tribute. Each of us has his own
special way of using his system, and
sharing that experience can bring
useful information to the entire
community of PEEK readers. Most
of you are not techinically inclined,
and from the letters | receive, most
of you don't consider yourselves to
be good programmers, but don't let
that stop you from writing. The qual-
ity of a letter or article isn’t so much
the level of technical excellence asit

is the fact that you have solved a

problem. So, if you're capable of
submitting an article with a program
as sophisticated as this month’s
“TRACER”, please do. But if you're

justaweekend hacker, I'd still like to
see that little utility you wrote. An- -

other thing | don't see enough of is

letters describing how to connect

" OSI's to different peripherals, and

just simple descriptions of how
people use their systems as a part of
their businesses. Right now, | have
enough material to take me through
1-1/2 more oversized issues. After
that, the library is dry, so PLEASE
contribute!

Okay, enough of that. On to more
pleasant topics. This issue contains
two block-buster articles. The firstis
an excellent utility from Carl Eidbo,
the OS-65U Machine Code Emula-
tor/Tracer, which allows you to
single-step through machine code.
lfyouwantto getmtothe guts of OS-
65U, this little ditty will do the job.
Second, John Hepner has given us
his system for recording student’s
gardes. It's an excellent example of
simple software doing a much-

needed chore. I've added a brief

article on the technical side of the
new 65816 and 65802 chips and -
how they can really add power to
current systems. Finally, Jack
Noble submits the saga of the little
gremlin that almost got away.

Have a Happy Holiday Season, and
thank you for your past and continu-
ing support of PEEK[65]!
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The 65816/65802: Down &
Dirty

by Richard L.. Trethewey

It's been a hard struggle, but I've
finally gotten passingly tamiliar with
the new 16-bit microprocessors, the
65816 and the 65802. A quick
glance through the reference mate-
rials is enough to start your mouth
watering, but | think it's about time
we got down to some specifics
around here. This article will de-
scribe some of the benefits of the
new chips in some detail and will
also discuss some of the issues
facing us.

Let me begin by acknowledging the
reference book | used in my work,
“65816/65802 Assembly Language
Programming” and “The Apple ligs
Technical Reference”, both by Mi-
chael Fischer, published by
Osborme/McGraw-Hill. Fischer is a
well-known writer on Apple |l sub-
jects and he does a fine job of
making a dry subject exciting and
understandable. The books cost
about $20.00 each and are worth

- that much for the tables and ex-

amples alone. The first. book is
based on using an Apple lle with
some popular assemblers for that
system, butit is by no means Apple-
specific. The second is, naturally,
specific to the Apple ligs, but it is
worth reading in order to gain an
appreciation for the Apple ligs oper-
ating system, ProDOS-16.

The 65816 and 65802 (fromnow on,
when | say 65816, you can assume
| also mean the 65802 unless other-
wise specified) are CMOS micro-
processors that work with 16-bit
data and use 24 bits for addressing.
They both feature a 6502 emulation
mode which lets them run all soft-
ware for that CPU. Fortunately, they
“‘wake up”in this emulation mode so
that we can boot up with standard
OSl software without a hitch. Both of
the new chips contain a vastly ex-

panded instruction set which makes
programming them a joy for anyone
frustrated by their predecessor.
However, it is a bit inaccurate to
describe the emulation mode as
simply “emulation” as all of the na-
tive mode instructions still function
in this mode, albeit with some natu-
ral limitations.

The difference between the 65816
and the 65802is that the 65816 has
the full 24-bits available for address-
ing. The 65802 is a pin-compatible
replacement forthe 6502 andisthus
limited to 16 bits in the real world.
However, this does mean you can
simply replace your 6502 with the
‘802 and take advantage of some of
the speed and power of the new chip
with a minimum investment. | just
bought a 65802 from Jameco Elec-
tronics for $19.95 (plus a couple
dollars for shipping and tax) and am
pleasedto repont no problems with it
in my C8P-DF. The one caveat that
comes to mind is the OSI Assem-
bler. Rumor has it that the OSI As-
sembler used unimplimented op-
codes of the 6502. If so, that pro-
gramwill not run onthe 65802 orthe
65816. | haven't tested this yet, but
it's something to watch out for.

Forthose who wantto really explore
new ground, Paul Chidley of TOSIE
fame, and David Livesay both offer
65816 CPU boards that can hold a
iot of memory and do so at very
reasonable prices. And of course,
let's not forget the DevTech Inc.
troops back in Denver who have the
DB-2 system available.

Table 1 shows the instruction set of
the new chips, with the new instruc-
tions marked with an asterisk. As
you can see, one of the primary
gains with the new chips is to fill in
the gaps inthe instruction set of the
6502, by adding in everything from
the 65C02, and topping it all off with
its own enhancements.

The Hardware
To begin, most of your assumptions
aboutthe 65816 are true. The Accu-
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mulator, X and Y registers, and the
Stack Pointer are now a full 16-bits
wide. Yes, that's right, you can
move the stack anywhere you like
when running in the native mode,
making it easy to set up separate
stacks for separate tasks. The Pro-
gram Counteris stillonly 16-bits, but
the 658xx family has an additional
register called the Program Bank
register which adds the upper 8-bits
needed to obtain the full 24-bit ad-
dress range.

The heart of changing between
modes with the 65816 lies in the
Processor Status Register. In the
65816 and 65802, the Processor
Status register is (hold onto your
hats, boys and girls) a 9-bit byte. I'm
joking, of course, but only slightly.
The Status Register is still only 8-
bits wide, but the CPU stores an ad-
ditionalbitinternally cal'ed the Emu-
lation Bit (“E”). Since the value of
this bit is crucial in both the native
and emulation modes, the Carry Bit
is used for double-duty. The instruc-
tion XCE (Exchange Carry and
Emulation) swaps the current con-
tents of the Carry and Emulation
bits. By preceding this command
with either CLC or SEC, you alter
the mode the CPU is running in.

Whenin the native mode, bit 5 of the
Processor Status byte is the Mem-
ory Select flag. When set (1),
operations are performed on 8-bits
of data. When clear (0), memory
and Accumulator operations use
16-bits. If you look in Table 1, you'll
see that there are no instructions
that set or clear this flag. Instead,
the instructions SEP and REP are
used to alter the Processor Status
Register as a whole.

Again when in the native mode, the
Break bit (“B” or bit 4) has a new
function and is referred to as the
Index Register Select Bit (“X"). This
bit affects the X and Y registers as
the Memory Select bit works on the
Accumulator, which is to say switch-
ing between 8 and 16-bits. When
used inindexed addressing modes,




the X and Y registers can be used to
work on a full 64K range of data in-
stead of the single page (256 byte)
range on the 6502.

In addition to the Program Bank
Register, a second new register is
available on the 65816 called the
Direct Register. The Direct Register
controls the use of the addressing
mode called (who would have
guessed?) the Direct Mode. Simply
put, the direct mode

is a faster way of addressing mem-
ory inthe first bank from $000000 to
$00FFFF, and is similar to the Zero
Page mode on the 6502. The Direct
Register is 16-bits wide and con-
sists of two 8-bit halves, the DH for
the high 8-bits and the DL forthe low
8-bits. The direct mode operates
differently when in the emulation
mode thanwheninthe native mode,
and we’'ll discuss this more later.

The Accumulator takes on a special
characteristic in the native mode. It
canbe used as a single 16-bit regis-
ter (often called the “C” register), or
as two distinct 8-bit registers called
“A” and “B”. But, while the “B" regis-
ter can be exchanged with the “A”
register to temporarily store data,
the value in the “B” register cannot
be changed directly without involv-
ing the “A” register. For now, don't
be too concerned with “A”, “B”, and
“C”. Understanding that they existis
enough to get started.

Addressing Modes
As noted above, the 65816 aiso

brings with it several extensions to
the addressing mode capabilities of
the 6502. These addressing modes
are both natural extensions for the
24-bit world of the 65816 and are
also welcomed aid for all of us har-
ried programmers. Rather than
document all of the modes avail-
able, let's just discuss the new
modes available on the 65816 in
broad terms. ’

As you'd expect, many of the new
modes involve the use of 24-bit
addresses and the additional regis-

ters available, but one of the biggest
steps forward made by these chips
are the many instructions that are
now Program Counter Relative (or
PC Relative). That is, they work
based on the value of the Program
Counter Register (ie. where the
instruction currently being executed
is located in memory). This allows
writing what is called “position inde-
pendent code” and can bring us
many benefits.

On the 6502, the PC Relative in-
structions (BCC, BCS, BEQ, BMI,
efc.) are limited to a 256 byte range
and then they are limited to only
+127/-128 bytes in either direction
from the current PC value. Thus, to
send the program any further away
in memory, you must either know
the absolute 16-bit address of your
destination in advance, or go
through some convoluted gyrations
to figure out where you are now and
how far away you want to go. It’s
possible, but not pretty. With the
65816, several PC-relative instruc-
tions have a range of +32767 / -
32768. The PER instruction allows
for easy access to relative effective
addresses for data storage.
Branches are similarly extended,
but are also enhanced with the
addition of the BSL instruction to
execute subroutines.

By using position independent in-
structions, it is possible to vastly
expand the capabilities of our sys-
tems. You can call code into mem-
ory anywhere you have room, in-
stead of the situation we have now
where the code must reside pre-
cisely where it is written for, or it will
crash. One use of this would be the
ability to break large programs up
into smaller pieces, whereby codeis
brought into memory from disk as
needed and then discarded once its
task is completed. Another possibil-
ity is to have smali utilities reside in
reserved sections of memory, ala
the Macintosh Desk Accessory or
the MS-DOS TSR software, where
they can remain ready until needed
and yet be independent of the pri-

mary program being executed.

The other new addressing modes
made available make it possible to
write more efficient programs, in
that they’'lltake up less memory and
run faster. Whereas with the 6502 it
is often necessary to use either the
X orthe Y register with a particular
instruction, most indexed modes on
the 65816 allow using either one,
filling in many of the obvious gapsin
the 6502 instruction set.

Of all the new instructions available
in the new chip, as a programmer |
am most grateful for MVN and MVP
(for MOVE BLOCK NEGATIVE and
MOVE BLOCK POSITIVE). These
instructions make it possible to
move large chunks of data aroundin
memory with a minimum of pro-
gramming and code space, and do
so much faster than would be pos-
sible using discrete code. Shrewdly,
WDC made these instructions able
to move blocks of data across bank
boundaries.

I've been running a 65C802 in my
C8P-DF for over a month now and
have only had one program show
any signs of failure. I've run it for
long sessions in order to make sure
that problems won't arise from OSI
parts and design pitfalls from creep-
ing in once the system gets hot. All
in all, I'm now very confident in this
configuration, however, | would
suggest that anyone installing the
65C802 carefully remove the origi-
nal 6502 so that it can be replaced
should it become necessary.

The Future

OK, so where does all of this won-
derous hardware leave us? Frankly,
we've only scratched the surface.
The biggest hurdle remains before
us, namely, the operating system.
There are a couple of possibilities
here.

First, we can modify OS-65D. This
would be the easiest and most prac-
tical thing to do in the near term.
Those of us writing software on an
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independent basis are most familiar
with OS-65D and can make it jump
through hoops as we please. Fur-
ther, the rest of the world is largely
based on this operating system and
will make the transition easier.

Second, we canwait to see what the
factory does with OS-65U. That’s
where the big boys play and where
most of the more sophisticated soft-
ware is designed to run. DevTech
has been working for many months
in this area, and while they haven't
made any formal announcements
that I'm aware of, they will certainly
be doing so in the future. | believe
that OS-65U will continue to be the
operating system of choice for the
business users and we should strive
to be in a position to take advantage
of whatever the factory does with it.
Otherwise, we will be left in the cold
once again.

Third, there are a few sources of
commercially available operating
systems and languages. Paul
Chidley is working with the generic
6502 p-System code from Pecan
Software. This is the core of the
imfamous UCSD p-System that
never really ran well on OSl. Of
course, SofTech never made much
of an effort to understand us, so that
wasn't much of a surprise. Pecan
Software bought out the p-System a
little over a year ago and has been
making great strides in micro world.
Should Paul be able to adapt the p-
System to OS|, it would make sev-
eral real-world class tools available
at a reasonable price, and save us
from having to write as much on our
own. Whatever else happens, | am
very hopeful that Paul can get this
up and running.

Finally, we can develop our own op-
erating system. | have made a lot of
noise about this in the past 18
months, but there has been little en-
thusiasmfor it. It would be agargan-
tuantask, and my optimismastothe
practicalities of it rise and fall with
the tides. | want to do it, but not
unless there is some reasonable

chance that (a) it will be used and,
(b) PEEK can make afew dollars on
it. To acertain extent (a) and (b) are
diametrically opposed, but | believe
that if the software provides a dis-
tinct benefit, amodestcharge forthe
OS will not be a problem. In any
event, |don’t see it exceeding $50in
its initial versions and | will likely
charge far less than that just to get
the ball rolling.

I hope that this article and the infor-
mation on the following pages gets
you as excited about your system as
I am about mine. You can start out
small by popping in a 65C802, or
you can go whole-hog and buy one
of the new 65816 systems from Paul
Chidley or Dave Livesay. A lot of
people are abandoning their OSI
systems entirely, and that’s under-
standable. However, if you're con-
sidering such a move, don't over-
look the amount of time and trouble
it will take to become familiar with
any new system as opposed to how
easily you can evolve your current
set-upinto a systemthatcan holdits
own against any micro.
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Where Are They Now?

Two very active OSl'ers have been
busily making new CPU boards that
use the new 65816 chip, but since
PEEK last mentioned them, they
both have new addresses.

Paui Chidley manufactures the CxP
system, which is available in two
states of assembly. $60 Cdn ( for
bare and $199 Cdn for the lazy
board, which has the more difficult
soldering done for you. Please
check current exchange rates for
U.S. prices. His new address is:

Paul Chidley

P.O. Box 435
Pickering, Ontarlo
Canada L1V 2R7

Dave Livesay makes his own CPU
board with a 65816, and many
external interface options. Dave
recently moved back tothe U.S. and
his address is:

David Livesay
2748 Camino Del Rey
San Jose, CA 95132

Please contact them for details on
availability and current prices.




Letters to the
Editor

Dear Editor;

First a quick resume’ - | started with
a used C4P-MF about 5 years ago,
which got little use until | latched
onto a copy of (0S-65D) v3.3,
bought a second C4P-MF, and
heard ataut PEEK[65]). This was
about late 1984 and | successfully
put everything togetherto give me a
dual-disk, 48K system to which |
added an OKI 82 printer. Apart from
the learming aspect and a bit of self-
satisfaction, | still had little use for
the beast until | hit on the idea of
using it as an aid for my work, keep-
ing records in order. | manage a
technical group in NZ Telecom
which is involved with the installa-
tion and maintenance of telex, data
terminals, modems, and the like.

| had a copy of MDMS which had
been butchered, but with Leo
Jankowski's help | managed to
patch it up. | instalied a few POKEs
here and there and finally got it up
and running with a full-duplex
1200bps, dial-up modem which |
access from the office, where | have
a Freedom 110 dumb terminal and
Siemens ink-jet printer. This was
about the beginning of 1986, but a
further three months was lost due to
something like eight dud 2114’s and
power supplies which died or be-
came sick with alarming frequency -
each time meaning a trip home to
re-boot, as it invariably happened
when monthly reports were due!
Then | lost one disk drive and noth-
ing I did seemed to help, so develop-
ment stopped and | carried on with
the limited space available on a
single disk.

Luck smiled about six months ago
and | acquired, very cheaply, three
Panasonic JB3031, single-sided
40-track drives andit only took afew
hours to interface the hardware.

The software was a bit tricky, but a
PEEK article by David Kuhn, March
1984, solved the problem of slow
step rate, though | took it a bit further
as the step rate seemed just too
slow. By tinkering with the values
suggested, | finished up with a reli-
able rate that is about mid-way be-
tween MPI and Siemens. Incidently,
| don't exactly understand what,
why, or how, but it does work.

By researching for just the informa-
tion that Eddie (Gieske) gave read-
ers in the December 1986 PEEK, |
am now running the system on a
dedicated 4-wire circuit at 4800 bps
using line drivers and have cranked
up the ink-jet printer to work at the
same speed. The printer has alarge
line buffer so it is possible for me to
initiate further action using the ter-
minal while the printer s still printing
out the results of the previous re-
port.

My first data base only contained 60
records of 13 fields with about 100
bytes per record, but sorting was a
pain and got worse as the file grew
until it was easier to do manually!
More research, more ideas from
Leo and PEEK, alittle helpfromone
of my staff with a better grasp of
BASIC than | have, and “hey
presto!”, a 150 record sort came
down to 4-5 minutes. Admittedly, it
is less sophisticated than the origi-
nal, as it doesn't pack strings with
“spaces”, but | can't say that | ever
notice any problems in my applica-
tion.

| have eliminated many of the op-
tions from the MDMS utilities be-
cause | don't need them and had to
save disk space. | also had to find a
way around the lack of an MDMS
Aux disk and its Key File Utility, but
allin all, things work very well. As |
said at the beginning, lve been in-
venting the wheel all this time, so it
is doubtful if | have much to offer
your readers. Just in case there is
someone out there who might be
interested, here is what | have done:

(1) I have patched MDMS onto OS-
65D v3.3, as this was the only way |
knew of being able to backspace
and correct typos. An added advan-
tage was that | could install TRAPs
in each utility so that they would
default to BEXEC* and the main
menu and re-set the necessary
parameters from the ACIA.

(2) 1 delete records by filling them
with semi-colons, which | can
search for when editing and then
over-write with new data. The
choice of this character is based on
its position on my keyboards and
because of its ASCIl value being
greater than any numeral (see next
paragraph).

(3) I have a “Re-pack” utility, which |
use at the end of each day to sort all
the records anew in the order re-
quired (essentially by some past
date, numerically coded) and stuff
them backl on the disk without print-
ing. Records filled with semi-colons
are pushedto the end of the file and,
when there are too many, | chop
them off by using a program that
alters the last record number stored
in record 0.

(4) All utilities, except a search by
field contents using “EDITOR", ig-
nore semi-colons.

(5) | have a new utility based on
“GSOSRT", which | call “PTRSRT".
This provides a sorted print-out
without modifying disk contents and
sorts can be done on two fields
instead of one.

(6) | am working on a new “RE-
PORT" (about 6 months now) which
will produce sorted reports onone or
two fields for all, or part of a file. It
may not work, but it’s fun trying!

(7) One of my files - | have three now
- contains 667 records of seven
fields inwhichthefirstfieldis a Stock
List number from 333 to 999 which
coincides with the record number
anc cannot be modified. The Stock
1ist contains all the numbers and |

PEEK][65] December, 1987 page 5



only have about 120 of the items
listed, but could stock any of them at
any time in the future. This file can-
not be sorted and empty records
have a “0" in field 7 which normally
contains a 2-character description
of the items of equipment (used for
selective reports and by “STATAN"
for counting purposes). The whole
idea was to gain faster access to
stock numbers through the record
number, without having to search
with “EDITOR"” which would have
been painfully slow.  use a modified
DEF FNA(X) to do the job. Perhaps
this principle may be of use to some-
one? On the other hand, there is
probably a proper way of doing it -
it's that “wheel” again! | scratched
my head when it came to creating
the file because | couldn't face typ-
inginallthe datawhen!only needed
about 120 actual records, so fin-
ished up writing a programbasedon
“EDITOR"to write zeroesinto alithe
records. Then | only had to edit the
ones | actually needed.

Now some questions which some-
one may be able to help me with:

I chose 4800 bps for the serial sys-
tem as it was easy to play with
MDMS at home by simply POKEing
64512 with a different value and
then my OKI printer would still work
- its highest speed is 1200 bps and
itdoesn'thave a line buffer. But | ran
into trouble with WP6502 which |
use all the time and had to install a
switch - of course | frequently forget
to change to 4800 before going to
work, so | have to change speed on
the terminal and printer there. Can
anyone please tell me what | cando
to WP650, perhapsinits BEXEC® or
INSTAL utility, sothatit will divide by
4 when printing? Of course | had
problems with the step rate after
installing the new drives, but Leo
and Paul Chidley's October 1985
article solved that - once again I'm
none too sure of the how and the
why, but it worked!

| aminterestedin Home Control, AC
Control, and the like, purely for my

own satisfaction, but there are great
gaps in my knowledge and refer-
ence material. Can anyone help
with copies of OSI manuals, soft-
ware, and circuit diagrams? | know
roughly what AC Controlis all about,
but suspect the BSR hardware
would not be directly useable here -
with diagrams | can modify and
build my own, but | would not be
capable of writing the software from
scratch. | have the HC2 disk - is
there a manual? - but this seems to
be no more than a demo.

| am also, very slowly, working on
building up from bare boards, a CA-
20 and CA-22 8-port I/0 and A/D, D/
A interface. | have manuals and
software listings for both, but am
unabie to get ahold of four chips for
the CA-22. They are the DAC-80,
ADC-80, DG508, and SHC 298AM?
Can anyone help in obtaining
these?

Attatched find a listing of the sort
routine that | have patched into
MDMS - its the only thing that | can
think might be of interest for the
moment. It features a moving cursor
simply toindicate to the remote user
that things are happening - the sys-
tem was so unreliable initially with
its frequent crashes - they make no
significant difference to transmis-
sion time at 4800 bps nor to record
access time, which is slow anyway.
Hence the next question which |
suspect may be unanswerable! Is it
possible to do anything to MDMS or
DOS which would allow the loading
into memory of all the records con-
tained on one track, in one revolu-
tion of the disk, and then operating
on the data in memory in any way
one wishes - more specifically, per-
haps loading a whole file before
doing anything? | realize that it is
likely that OS-65D and MDMS were
designed to utilize a very small
amount of RAM in the days when
much more was unthinkable andthe
disk represented by far the largest
storage area, so any modifications
is probably not worth the effort. No
doubt OS-65U has all the answers
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but thatis out of the question for now
and my need will disappear in the
near future in any case | think.

I have looked at the economics and
utility of accessing CompuServe by
various means, but none are too
practicable from this side of the
world - its a great thought, but | can
see no need for instant communica-
tion, particularly where a subscrip-
tion is involved. If it were merely a
matter of paying only for line time I'd
probably be a starter, but it would
come down to what | get out of it, as
| have so little to offer and not a lot of
spare time either.

The whole business is very much a
part time hobby for me, but I've
never regretted buying OSI. Even
though it can be frustrating for lack
of info, it's fascinating to play around
with and to learn about - an end in
itself rather than'a meansto an end.
Who wants to buy an IBM that does
everything, but slowly, whenthereis
no use for it?

I've enjoyed our chat, albeit one-
sided, and hope you may find some-
thing of interest in the above. if my
questions are not answerable, it
won't matter too much as I'll get
there in the end. | enjoy reading
PEEK enormously and usually find
at least one valuable fact which,
given agood index at the end of the
year, | am assured of being able to
find when the need arises. Keep up
the good work.

Ray Osbom
9a Nairn Road
Rotorua, New Zealand

Subroutine for faster MDMS sort.
Variable names are those used in
MDMS (other than those used en-
tirely within this routine) except for
“SF” which is the second field num-
ber for a two-field sort.

300 PRINT:
ING...”

PRINT *“LORAD-




310 FOR | = 1 T0 EN: DISK
GET,FHNAC(!)

320 FOR J = 1 TO NF:
INPUT %6, S$(1,J): NEXRTJ

330 L$(1) = S$(1,SE) +
S$C1,SF):R(I)=1:
PRINT * *;: NEXT |

340 PRINT: PRINT
“SORTING-"

370 KX - (2*INT{LOG(EN)/
LOG(2))) - 1

380 K¥=K%/2: FOR Q = 1 T0O
EN - K%: T$ = L$(Q+KX):
R=R(Q+KX): FOR | = Q T0 1
STEP -KX

390 IF L$(1) > T$ THEN
L$CI+KE) = L$(1): RCI+KY)
= RCI):PRINT « “; 1 NEXT |

400 L$(1+K%) = T%$:
R(I1+K%) = R: PRINT « “;:
NEXT Q: PRINT “ “;: IF K%
> 1 GOTO 380

410 PRINT: PRINT “SORT
COHPLETE-"

e —
THE LITTLE GREMLIN
THAT COULD

A FAIRY TALE by Jack Noble

Once upon atime, long ago and far
away in a land called Ohio, a very
little gremlin was bornto a computer
company by the name of Ohio Sci-
entific. He was such a very little
thing but as he awoke and became
aware of his surroundings he was
very happy because he realizedthat
he was going to be part of a com-
puter and everyone knows that
gremlins in computers have a lot
more fun than gremlins in cars or
lawn mowers or just about anything
else. Here he was, just a whiskerof
wire, barely large enough to see, but
what made him know that he was
destinedfor greatness was notwhat
he was, but where he was, for he
was safely hidden under a molex
connector where no one could pos-

sibly see him, and he was very sure
that he could wreak a lot of havoc
because, after all, he was going to
be part of a computer.

As he sat on the shelf waiting to be
assembled he had all sorts of vi-
sions of what dastardly deeds he
could perform in the final product,
and he was sure that he would be a
very sucessful gremlin and he could
hardly wait to get started. Butthen a
frightening thing happened — He
was sent to the quality control de-
partment for inspection. “OH NO!"
he cried “THEY'LL FIND ME FOR
SURE". Butto his amazementwhen
the checks were made they totally
ignored his home. “Whew” he
sighed “thatwas pretty close andI'm
sure glad it’s over”. Every gremlin
knows that once he's made it past
quality control, the rest is easy. And
now he knew exactly what he was.
“That sounds pretty important to
me” he thought “I'm backplane
#106646 for a C2-4P and thank you
very much, WES, for passing me
through”.

Then he was put on the assembly
line and he felt assured of a sucess-
ful gremlin life as they first as-
sembled him onto a power supply
and then into a case, but as they
began inserting the boards he be-
came a bit worried. The first board
theyinstalled didn’t use eitherone of
the contacts that he was bridging.
“Well, so much forthe 540 board” he
thought. But as they installed the
527 board and finally the 505 board,
he was painfully aware of why the
QC people didn't check for him. The
sad truth was that he was bridging
pins 13 and 14 of the backplane and
none of the boards used these pins.
“DRAT" he sulked “1 may have to
wait awhile, but someday I'llgetone
of these humans ‘real good™.

Things got pretty grim afterthat. The
computer company sold the C2(and
him) to a fellow in Texas who usedit
'daily for five years but never once
opened the case. Then he was sold
to a guy in Montana who worked the

machine constantly but never even
concidered hooking anything up to
buss pins 13 or 14. Another sale and
he was off to eastern Washington
and another owner who was not
interested in using his flawed con-
nectors. Allthese years of unfulfilled
aspirations were beginning to erode
his confidence and then when he
thought that his morale could go no
lower, the worst of all possible
things happened. He was soldto the
Seattle OSl clubforspare parts. The
computer was stripped of every-
thing but 540 board, power supply,
and keyboard and he was summar-
illy tossed into an unused corner of
the basement.

“I'M DOOMED" he wailed “I'll die of
old age in this musty old basement
and when | get to gremlin heaven |
won't have any stories to tell about
how | tortured those nasty humans
with my black magic”. “Everyone will
know that I failed as a gremlin”. The
gremlin became very depressed as
he lay in that musty basement with
nothing to occupy his time but the
monthly meetings of the club, which
never held and promise of using him
for anything and so only addedto his
teelings of failure.

Then one day the gremlin was sud-
denly awakened as someohe at
long last dragged him out of the cor-
ner. He was encouraged as the
cobwebs were vacuumed away and
even more so as his backplane con-
nectors were cleaned to new condi-
tion. His excitement rose as he saw
a new board about to be installed
and reached fever pitch when he
saw just what board it was. “MY
TIME HAS COME!" he cried (qui-
etly, so as not to alert the victim) for
what he saw was that he was about
to receive none other than Paul
Chidley's new CxP board. “This is
goingto great” he gleamed “not only
does the CxP use pins 13 and 14,

Continued on page 17
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Software
Spectaculart

C1P/Superboard Cassettes

OSI Invaders Hangman Star Trek
Biorhythm Zulu 9 Racer
Space War Add Game  Advertisement Assortment of
Basic Math High Noon  Tiger Tank 10 for just
Hectic Annuity 1  Math Intro. $20.00!
Cryptography Sampler
Specify your
preferences,
CAPJICB8P Cassettes but due to limited
T T quantities, some
Statistics I Frustration Space War Battleship substitutions
Annuity II Mastermind Trig. Tutor Powers will be made.
Bomber Loan Finance Star Trek Zulu 9
Stock Market Annuity I Math Intro Mathink

Metric Tutor A.C. Control Blackjack High Noon
Electronics Equ. Star Wars Math Blitz Calendar
Prgmble.  Calc. Checking Acct.

Extended Monitor

Cassette version for all systems
Regular $50.00

Sale Price $15.00

Sargon |l Chess Software

Disk version for C8, C4, or C1 (specify)
Regular $34.95 Sale Price $15.00

Cassette version for C8, C4, or C1 (specify)
Regular $29.95 Sale Price $10.00
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0S-65U Machine Code
Emulator/Tracer

by Carl Eidbo

This program was originally con-
ceived of as a result of my attempts
to disassemble 0OS-65U. | found
that, while some subroutines were
easy to decode, others were ex-
tremely difficult, since the exact
path of the programwas determined
by parameters passed from outside
the routine. This program will report
the activities of the 6502 processor,
allowing much easier understand-
ing of the purpose ofthe code. | have
also used the program several
times to debug assembly language
routines that | had written.

I have no formal computer educa-
tion, so I'm sure that many parts of
my program could have been more
efficiently written. If you have any
suggestions for improvements in
the program, | would be happy to
hear about them - the more specific,
the better. | would also be happy to
hear any comments you might have
on the programitself, as well as any
uses you have putitto. If you do any
disassembly work on OS-65U or
other proprietary operating sys-
tems, please report your results to
PEEK[65] so that more may benefit
and save time by your efforts.

Firstthings first, you may want to put
the EDITOR or EXTENDED INPUT
program on your working disk. Run
itthem from BEXEC" and then have
the user end up in MENU. | recom-
mend this procedure. That done,
you're ready to begin.

The Emulator/Tracer consists of
two distinct parts, the machine code
which does all of the actual
TRACEing, and the BASIC part
which allows use under OS-65D
and also allows the label files to be
moved in and out of memory.

Likewise, the machine code portion
can be looked at in separate sec-

tions. The biggest part of the code
consists of three tables or lists.
Table #1 contains a list of all 6502
machine code instructions, the
mnemonic, the number of bytes
each one occupies in memory, and
the type of instruction of addressing
mode, broken down into thirteen
catagories. Table #2 contains a list
of all non-sequential 6502 instruc-
tions, and the address of the sub-
routine that emulates the execution
of each. Table #3 contains a list of
the thirteen addressing modes and
the address of the subroutine that
controls the print-out of each.

The rest of the machine code is
concerned with setting up the initial
operating conditions, moving the
instructions tobe TRACEd, one ata
time, to an area withinthe TRACER
for execution or emulation, andthen
reporting to an active output de-
vices.

More specifically, the operation of
the program goes something like
this:

(1) The controlling parameters must
be entered into the program.

(2) The program checks to see if a
control character is waiting to be
entered.

(3) The program moves the first (or
next) instructions to be TRACEd
into the emulation execution area.

(4) The program first compares the
instruction to Table #1 to make sure
it's a legal instruction.

(5) Then program next compares
the instruction to Table #2 to see if
the instructionis sequential or not. If
the instruction is sequential, control
is passed to the instruction. If the
instruction is non-sequential, the
instruction is analyzed, and its exe-
cution is emulated.

(6) After execution or emulation of
the instruction, control is passed to
the report portion. Here, the output

is sent to any active device(s), ac-
cording to the type of instruction.

(7) The program loops back to step
#2 above.

The actual TRACER machine code
(and the Label file in use) reside in
high memory starting at $A900. The
upper memory limit is changed in
the first lines of TBASIC, the BASIC
support program. You will not be
able to load any programs that take
up more than $4900 (18688 or
$A900-$6000) bytes of memory
until you boot up again.

Installation

[Editor's Note: the installation
code is mine, not Carl’s. Carl origi-
nally sold this package on a com-
mercial basis, but he has graciously
allowed me to publish the work.
Therefore, he had no need to supply
this information. | am supplying a
“generic” machine code installation
procedure which 1 hope will suffice.
In any event, any problems intro-
duced by this are my fault and not
Carl’s]

To install TRACER, begin by creat-
ing.a 10 track file named “SRC1" on
an OS-65D diskette to hold the
assembly language source code
shownin Listing 2. Create a 3 track
file named “SRC2" to hold the as-
sembly language programin Listing
3. Create two 1 track files named
“CODE1" and “CODE2" on the
same diskette. Note the track num-
ber where “CODE1” and "CODE2"
reside on your disk. Enter the as-
sembly progams with your favorite
assembler, save them in the files
“SRC1" and “SRC2" created above.
Assemble “SRC1” in memory. Get
to OS-65D's “A*" prompt and enter:

SA TT,1=A900/C

where “TT”" above is the track num-
berwhere “CODE1" resides on your
disk. Assemble “SRC2” in memory
with an offset of $4000. Get to the
“A*" prompt again and enter:
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SA TT,1=A000/2

where “TT" above is the track num-
berwhere “CODE2" resides on your
disk.

Now reboot your system with OS-
65U. Create a BASIC program file
named “TBASIC". Make it a full
24576 bytes, just for safety. Create
a second file of type “OTHER"
named “TRACEM” with “READ”
access rights and a password of
“PASS”. Run “DIR” and write down
the disk address where “TRACEM"
resides. Run the program
“LOADA48". Replace the diskindrive
A with the OS-65D disk that holds
“CODE1” and “CODE2". At the “A*"
prompt, enter:

C6000TT

again, where “TT” is the track num-
berfor“CODE1". Note that LOAD48
will fill in some characters as you
enter the above in order to make
your command look like a standard
0S-65D command. Replace the
disk in drive A with your OS-65U
diskette. At the “OK" prompt in
BASIC, enter:

NEW 3100
10 REM
SAVE “TBASIC"

This does three things. (1) Clears
the workspace and sets up a 3100
byte buffer to protect the machine
code we just read into memory with
LOAD48. (2) Enter a dummy first
line ofthe program. (3) Permanently
saves the machine code on disk as
a part of the program file “TBASIC”
for good keeping in case problems
arise when you enter the program
from the listing.

You may now enter the BASIC pro-
gram from Listing 1. When you've
finished, again enter
SAVE"TBASIC” to store the real
program.
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Run LOADA48 again. Insert your OS-
65D diskette in drive A. Enter:

CAQ00TT

where “TT” above is the track num-
ber where “CODE2" resides. From
here, things get sticky. You need a
disk read/write utility to write the
contents of memory at $A900 to the
0S-65U file “TRACEM". See the
program in Listing 4.

Jo Runthe EMULATOR/TRACER
(1) Select the EMULATOR/
TRACER from the menu.

(2) Select (ordon't select) a label file
fo use.

(3) Select the Mode of Operation;
STANDARD MODE:

You must first enter the starting
address of the code that you want to
TRACE. You must enter the starting
values of all the microprocessor
registers, except for the Stack
Pointer. Finally, select the Qutput
Device(s), and TRACEing will be-
gin.

EXPLODE MODE:

As above, you must enter the start-
ing address of the code you want to
TRACE, then enter the Output
Device(s). The next time the micro-
processor executes the code at the
point you have specified,
TRACEing will begin. As an ex-
ample, the SYNTAX ERROR rou-
tine begins at $0E1E. Enter this as
the starting address, and after you
are returned to the immediate mode
of BASIC, enter some garbage and
you will see what happens when a
SYNTAX ERROR occurs.

Please Note: Once you have en-
tered the machine code portion, you
no longer have editing functions
such as destructive backspace, so
enter the data carefully!

JBACER and 0S-65D

Once the TRACER and any desired
label file have been loaded into
memory by OS-65U, the program is
completely self-contained. You can
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reboot your system with OS-65D
andrun TRACER by followingthese
steps:

(1) Boot up and set up TRACER
normally under OS-65U.

(2) Reset the computer.
(3) Boot up OS-65D.
(4) Get to BASIC's "OK" prompt.

(5) Enter “EXIT" to get to 65D’s “A*”
prompt.

(6) Enter “EM” to invoke the Ex-
tended Monitor.

(7) To run in Standard Mode, enter
“GAS00".

(8) To run in Explode Mode, enter
“GAS04".

Control Characters

Several control characters have
been utilized by the TRACER to
help manage the huge volume of
data the program can generate.

(1) Control-S:

The first <CTRL>'S’ that is received
will stop the TRACER after it prints
the line it is on. Each successive
<CTRL>'S' will cause one line of
code to be output (single step).

(2) Control-Q:
<CTRL>'Q’ will tum the TRACER
back on after a <CTRL>'S".

(3) Control-C:

The TRACER will transfer control to
the reset routine (ie. “H/D/M?") upon
receipt of <CTRL>'C’. The reason
for resetting the computer is that |
have no way of knowing what you
are TRACEing or what has hap-
pened during the TRACE. Many
times, you can re-enter the immedi-
ate mode of BASIC by pressing “M"
and then “G", following the reset
prompt. Usually, this will return
control to you, just as if you had
entered a <CTRL>'C’ during the
normal running of the program.




(4) Control-P:

<CTRL>'P' is a printer control char-
acter. The printer will be toggled on
and off as each <CTRL>'P’ is re-
ceived.

Error Conditions

If any errors are detected during
TRACEing, the program reacts just
as if a <CTRL>'C' had been en-
tered. The only error that you are
likely to encounter is “illegal com-
mand”. Tnat is, the TRACER has
detected an unlisted command at
the next address it is to emulate.
There is no identifying message
printed when an error occurs, just
the reset prompt.

Using a Label File
The TRACER may be run with or
without a Label file in use. The fol-
lowing is a brief description of what
happens in the program when a
Label file is in use.

Each time the TRACER fetches an
instruction, it searches through the
entire Label file for a start address
that is the same as the address of
the instruction. If a match is not
found, the TRACER prints out the
machine code relating to that in-
structions, and goes on to the next
part of the interpretation. If a match
is found, the TRACER prints out the
name of the Label in place of the
machine code. The TRACER then
looks at the end address for that
Label. If the end addressis zero, the
TRACER continues on normally. If
the end address is not zero, the
TRACER stores the end address,
finishes printing the line it is on, and
then shuts down the output. The
output will not be turned on again
until the end address is encoun-
tered during no-output operation.

Please Note: The TRACER runs
almostidentically whenthe outputis
off as compared to when the output
is on. About the only difference is
thatthe Labels are not searched for,
and the output subroutines are
bypassed within the program. Also

note that since this program exe-
cutes thousands of microprocessor
instructions for each ‘line that is
TRACE(, it may take a while for the
output to be turned on again, de-
pending on the number of instruc-
tions executed during the subrou-
tine!

You may increase (or decrease) the
number of Labelfilesinuse if you (1)
change the subroutine at line 42000
in the program TBASIC. (2) Create
{or delete) new files with the same
attributes (size, type, access rights)
as those already on the disk, and
then copy an old file to the new one.
The new filename must have a
number in it corresponding to the
selection on the menu in TBASIC.
The maximum number of Labels
allowed in any file is 255.

Unfortunately, with any undertaking
of this size, there are usually short-
comings. | have eliminated all of the
bugs | could find, but | still do not
claim that this program set is per-
fect. The following is a list of “short-
comings” which are not necessarily
bugs, but could cause the user diffi-
culty if they were to be discovered
accidentally.

If you should find any defects, or just
have suggestions for improve-
ments, please let me know. | will
attempt to correct any serious bugs,
and | may incorporatesuggestions
into updated versions of the system.

(1) When running the TRACER, you
will notice that the BRK bit in the
condition code register is always
“1”. | have not been able to deter-
mine why this is. | believe it really
should be “0".

(2) 1 am not 100% sure that the
emulation codes for the BRK and
RTl instructions are correct. | have
talked to several supposed experts,
searched several publications, and
have come up with more than one
answer.

(3) Since the only way | can get at
the condition code register is by
means of the PHP or PLP instruc-
tions, which use the stack, some
operations involving direct access
of page one may not be emulated
properly. Consider this example:

*=$6000

LDA #$TF
TSX

PHA

PLA

LDA $0100,X

At the end, the Accumulator obvi-
ously should contain the same
value that it was given in the begin-
ning. This would be the case if you
were to run this “program” normaily.
But since | need to access the con-
dition code register for each line to
be TRACEd, and | must use PHP,
the stack location that was relin-
quished by the PLA instruction will
be filled by PHP (as well as other
possible stack wuses within
TRACER,). If for some reason you
wanted to recover that location
later, it would no longer contain the
same value as was stored by PHA.

(4) Time-dependent programs
(subroutines) will not work during
TRACEIing. The TRACER executes
thousands of lines of its own code
for each line it prints to the output
devices, thus throwing off the timing
of the program being TRACEd.
During a disk I/O routine, the micro-
processor looks for a signalfromthe
disk drive that the index hole on the
disk has passed through a light
detecting circuit. When it receives
this signal, it then goes into a loop
that has been calculated to take a
certain amount of time (equal to a
certain distance on the rotating
disk). When the loop is finished, the
actual /0 to the magnetic surface of
the disk begins. if you were
TRACEing this routine, the IO
would begin much, much later than
it was supposedto, if it occurs at all.
The operating system would proba-
bly detect an error. This means that
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you would probably end up
TRACEiIng some error-handling
routine instead of the disk handling
code you intended to TRACE.

10
15
17
18
20
25
30
35
40
45
30
SS
60
65
70
5
8o
50
95
99
100
110
130
140
600
610
620
700
200
201
202
203
204
205
206
206
206
207
207
207
208
209

211
212
212
213
214
214
215

REM +** 3080 Bytes of Machine Code and File Space above “**
LR(20) : SP=0 : RE

bIN

REH
REN
REN
REN
REN
REN
REN
REN
REN
REN
REN
REH
REN
REN
REN

LR &
xXxx
xx%
xe R
xxx
A%
XX

x %%
XXX
XX
xx%
rXx
XX
k%

EEXREXX KX E R XX

File Nanme:
TBRASIC
REXXXRERRKKK
Author:
CARL E1DBO

EXEXXX XXX E XX

XXX XXX XXX

Started:
11/09/82

XXEEXXXXX X XXX

Lotest Rev.:
06/15/83

EEEXXE X R XX XX

H Prepare User Stack

xxx
LR &
xxx
XX
rxx%
X% X
x k%

LR & 4
xx%
XXX
xkx
xxx
xxx
*E%

R=43264:Y=INT{(K/256):POKE133,Y:VY=X-¥*256:P0OKE132,Y:CLEAR
REN This is the BRSIC

support progranm for all features of TRACER.

LR(SP)=140:5P=SP+1:60T040000
G0T02000

REN Substitute for RETURN

$p=

SP-1

GOTQO LR(SP)

0 REN Henu 1
0 T1=22:PRINTSCS
0 PRINTTAB(T1);"TRACER menu 1"

0 PRINTTAB(T1); ;" -~ "'PRINT:PRINT

0 PRINTTAB(T1);"(01) Examine/Edit a LABEL file”

0 PRINTTAB(T1);”(02) Load TRACER into operating position”
0 PRINT

S PRINTTAB(T1);”( /) Return to Main Menu”

6 PRINT

0 PRINTTAB(T1-15);"Your Selection”;: INPUTHIS$:N1=UAL(N1S)

S IFN1§="/"THENRUN"NENU"
6 IFN1$="STOP"THENSTOP
0 ON M

60TO 2500,2t10

0 PRINTCHR$(7):60702010
2100 :
0 REN Hove TRACER machine code to High Hemory

0 CH=1:F$(CH)="TRACEN":P$(CH)="PASS™:DUS(CH)=DUS$(0)
S LR(SP}=2130:SP=5P+1:607048000

0 DA=FS(CH):NB=3584:RA=AD(2):CLOSECH

0 RU=0:LR(SP)=2146:SP=SP+1:667047000

0

6 GOTO 8000

Listing 1
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2500
2510
2520
2540
2550
2555
2560
2570
2575
2580
2590
2600
2630
2640
2650
2660
2670
2680
2690
2700
2710
2120
2730
3000
3002
3005
3010
3050
3054
3058
3060
3070
3080
3100
3108
KRNI
3120
3130
3140
3150
3155
3160
3165
3170
3173
3174
3175
3180
3185
3190
3200
3250
3260
3300
3310
3320
3325
3330
3499

REN Edit LABEL file

PRINTSCS:PRINTTAB(T1);”LABEL file editor”
PRINTTAB(T1) ;" —---=~=-":PRINT:PRINT

PRINTTAB(T1-5);"uUbhich LABEL file would you like to Exanmine/Edit?”
PRINT:LR(SP)=2555:5P=SP+1:607042000
IFLF<10RLF>LFXTHENPRINTBPS$:6G0T02000
RA=AD(1):RU=0:LR{(SP)=2570:5P=SP+1:60T043000:REM Mouve LABEL file

PRINTSC$:PRINTTAB(T1);"Edit LRABEL file 8”,LF
PRINTTRB(T1) ;" - "iPRINT:PRINT
PRINTTAB(T1);”(01) Display & Edit LABEL file”

PRINTTAB(Tt);"(02) List LABEL file to printer”
PRINTTAB(T1);”(03) Erase LRBEL file”

PRINT

PRIMTTAB(T1);"(99) Save nodified LABEL file”
PRINTTAB(T1);"” and return to MHenu 1°*
PRINTTAB(T1);”( /) Return to Menu 1 (don't save file)”
PRINT

PRINTTAB(T1-15);"Your Selection”;:INPUTXS
IFX$="/"THEN200DO

LE=UAL(X$):IFLE=99THEN400Q
IFLE<1ORLE>3THENPRINTBPS:60702570
ONLEGOTO03000,4500,5000

REN Display Contoller

LR{SP)=3005:SP=SP+1:60T020700

PG=1

LPX=RNX/0L+1:IFLPX=00RLPX=1THENPG=1
BG=(PG-1)*DL:EN=BG+DL -1

IF RNX%=0 THEN BG=0 : EN=0 : GOTO03070
IFBG=>RNXTHEN2570

IFEN>RNX-1THENEN=RNZ -1
PRINTSC$:PRINTTAB(O);"Exanine/Edit LABEL file 2~”;LF;

PRlNTTHB(35);"P0ge";PG:FDRX=|T043:PR|NT"-";:NEXT:PRlNT
¥=BG:Y=EN:LR(SP)=3105:5P=SP+1:607020500

PRINT

PRINTTAB(O0);"Enter: <Record %> to Edit; <-Record %*> to Delete”

PRINTTRAB(08);"<+> to Add a Record; <CR> to Continue Display”;
PRINTSPC(S5); :INPUTHS

IFX$<>""THEN3160

IFPG<LPXTHENPG=PG+1:60T03050

60702570

VE=LEFTS$(XS$,1):IFY$<>"+"THEN3300

IFRNX=>255THENPRINTBPS:G0T03070
PRINTSC$:PRINTTAB(15);"Add a Record (®”;RNZ+1;")"
PRINTTAB{(15) ;" ---~~--~~- "tPRINT:PRINT
LR(SP)=3180:SP=SP+1:60T020800
ED=RNX+1:LR(SP)=3185:SP=S5P+1:60T020000
IFER<>OTHEN3070 .

RNX=ED:POKER4,RNX-1: IFED=ENTHENPG=PG+1

GO0T03010

REN Delete a record

IFY$<>”-"THEN3500

ED=UAL(RIGHTS (XS, LENC(XS)-1)): IFED<IORED>RNXTHENPRINTBPS:60T03070
PK=RA+(ED-1)*10+4:POKEPK,255:LR(SP)=3325:5P=SP+1:60T020600
ARNX=RNX-1:IFRNX<BGANDPG>1 THENPG=PG-1

607103010

Listing 1 continued
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3500
3510
3520
3530
3540
3550
3560
3999
4000
4010
4020
4030
4500
4510
4520
4530
4540
4550
4555
4560
4570
4580
4583
4585
4590
4600
4980
4990
5000
S010
5015
5016
s017
5020
3030
8000
8010
8020
8030
8040
8050
8060
8070
8120
8130
8135

8140

8200
8210
8220
9000
9010
9020
9030
9040
9050
9070

REN EDIT a record

EO=VAL(X$): IFED<IORED>RNXTHENPRINTBP$:60T02570
PRINTSC$:PRINTTAB(10);”ED!IT Record *”;ED:PRINT
PRINT”0id Record:”:PRINT
%=ED-1:Y=X:LA(SP)=3550:5P=5P+1:60T020500
LR(SP)=3560:SP=SP+1:60T020000

IFER=1THEN3070

G0T03070

REN Save TRACER File
RU=1:LAR(SP)=2000:5P=SP+1:6G0T043000
RU=1:G0SUB43000:6G0T02000

REN List to Printer

PRINT®LP,TAB(S5);”"Start”; TAB(15);”End”;TAB(25);"Label”
PRINT®LP,TAB(4);”Address”; TARB(13);"Address”

FOR L1=1TO35:PRINT*LP,”-"; :NEXTL1:PRINT®LP:PRINTELP

FOR L1=1TORNX:PK=RLX*(L1-1)+AD(1):X=PEEK(PK)+PEEK(PK+1)*B1
LR(SP)=4560:SP=SP+1:60T021010
L$=STR$(L1):L$=RIGHTS(LS,LEN(LS)-1):L$=RIGHT$(“00"+L%,3)
PRINT®LP,TAB(O);L$;")”;TAB(S);K$; :K=PEEK(PK+2)+PEEK(PK+3)*81
LR(SP)=4583:S5P=SP+1:G60T7021010

IFX$="$0000"THENK$="8--"

PRINT®LP,TAB(15);X$; :FORL2=4TD9:PRINTSLP,TAB(25);
PRINT®LP,CHR${PEEK(PK+L2));:NEXTL2:PRINT®LP :NEXTL1
IFPEEK(15908)<>PEEK{14457)ANDLP=STHENPRINT®LP:G0T04600
60702570

REN Erase LRBEL File _
PRINTBPS:PRINTSCS:PRINTTAB(15);"Erase Entire LARBEL File”
PRINTTAB(15);"----------- ”

PRINT:PRINT”Rre You Sure? If so, enter ‘YES'”;:INPUTXS

IFX$="YES”"THENRNX=0:G0T02570

60702570

REH Menu 2

PRINTSCS

PRINTTAB(T1);"TRACER menu 2"
PRINTTAB(T1);"------ "sPRINT:PRINT
PRINTTAB(T1-5);"UHould you like to use a LABEL file with TRACER?”
PRINT

LR(SP)=8070:5P=SP+1:607T042000
IFLF=0THENB8220
IFLF<10RLF>LFSTHENPRINTBPS$:G0T02000
RA=PEEK(AD(4))+256*PEEK({AD(4)+1):RU=D

LR(SP)=8140:SP=SP+1:G0T7043000

POKE(RDB(5)),RNX:60T09000

REN No LABEL file
RNX=0:60T08140

REM TRACER all set up, now what?
PRINTSC$:PRINTTAB(T1);”TRACER ready to run”
PRINTTAB(T1) ;" --~----=-- ":PRINT:PRINT
PRINTTAB(T1);"(01) Run TRACER directliy”
PRINTTRAB(T1);”(02) Set TRACER to EXPLODE mode”
PRINT

Listing 1 continued
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9080

9090

9100

9110

9120

9200

9210

9220

9300

9310

9320

9900

9910

9920

9930

20000
20010
20020
20030
20040
20050
20052
20055
20060
20065
20070
20072
20075
20080
20085
20090
20100
20110
20120
20130
20140
20150
20160
20170
20180
20190
20500
20501
20510
20520
20523
20525
20530
20540
20550
20600
20605
20606
20610
20620
20630

PRINTTAB(T1);”( /) Start Over”
PRINT:PRINTTAB(T1-15);"Your selection”;:INPUTKS
SE=VAL(XS$):IFX$="/"THEN2000O
IFSE<10RSE>3THENPRINTBP$:60T09010
ONSEGDT09220,9320

REM Go to Direct Node
RA=A0(2):60T09900

RENM Go to EXPLODE Mode
RA=AD(3):60T709900

REH GO
HEX=RA/B1:LBX=RA-HBX*B1:POKEB778,LBY:POKESB779,HBX:X=USR(0)
END

REN Input a Record Sub

ER=0:PRINT:PRINT”Enter New Record : *“
PRINT:PRINTTAB(1);”Start Addr.”;

INPUTE1$: IFLEFTS$(E1S,1)<>"$”THENE1$="$"+E1$
X$=E1$:LR(SP)=20052:SP=SP+1:G0T021100
E1=X::IFX=00RX=1EGTHENPRINTBP$:60T020170
PRINT:PRINTTAB(1);"End Address? (I1f any)”;
INPUTE2$: IFLEFTS$(E28,1)<>"$"THENE2$="8"+E23
IFE2$="--"THENE2$="%30000"
X$=E2$:LR(SP)=20072:5P=SP+1:60T021100
E2=X:IFX=1E9THENPRINTBP$:60T020170
PRINT:PRINTTAB(26);”Label™;

INPUTE3S$: IFE3$="/"0RE3$=""THENPRINTBP$:G0T020170
PRINT

PRINT:PRINT” s this Correct? (<CR> = Yes)”;:INPUTKS
IFX$<>”""THENPRINTBP$:60T020170

PK=RA+(ED-1)}*10
HBX=E1/B1:LBX=E1-HBX*B1:POKEPK+0,LBX:POKEPK+1,HBY
HBX=E2/B1:LBX=E2-HBX*B1:POKEPK+2,LBX:POKEPK+3,HB%
IFLEN(E3$)<6THENE3$=E3$+" “:60T020140
FORY=1T06:X=ASC{(MIDS(E3S,Y,1)):POKEPK+3+V,X:NEXKT
607020180

ER=1:REN Error

GOTO 620 :REHN Return

RENM Call Display Routine

REM X = 1st Record to Display

REM ¥ = Last Record to Display
LR(SP)=20525:SP=5P+1:60T020800
IFRNX=0THENPRINTTAB(1S5);"”File Enpty”:G0T0 620
HBX=53/B1:LBX=53-HBX*B1:POKEB7?78,LB%:POKEB779,HBYX
POKE24589,%:POKE24590,Y:2=USR(0):60T0 620

REN Call Delete Routine

IFRNX=0THENG620

LR{(SP)=20610:SP=SP+1:G0T043100
HBX=51/B1:LBX=51-HBX*B1:POKE8?78,LBX:POKES779,HBY
2=USR(0):G0TO 620

Listing 1 continued
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20700 REN Call Sort Routine

20705 |IFRNX<2THEN620

20706 LR(SP)=20710:S5P=SP+1:60T043100 :
20710 HBX=S2/B1:LBX=S2-HBX*B1:POKEB7?78,LBX:POKESB779,HBX
20720 2=USR(0):GOTO 620

20730 :

20800 REHN Print Header

20810 PRINTTAB(3);”Rec. *”;TAB(13);"Start™;

20820 PRINTTAB(24);”End”;TRB(33);”LABEL”:PRINT:60T0620
20830 :

21000 REN Convert dec to hex (¥ to ¥$)

21010 X$="$":FORLY=1TO04:EX(2)=16:EX(3)=4-L9

21013 LR{(SP)=21015:8P=5P+1:G07022020

21015 VX¥=X/EX(1) :X=R-YX*EX(1)

21020 YX=YX+4B8-7*%(YX>9) :K$=K$+CHRY(YX) :NEXTLY:60T0620
21030

21100 REN Convert hex to dec {(%$ to ¥)

21110 K$=RIGHTS(XS, LEN(RS)-1):R=0:IFR$=""THENG20D

21115 2=LEN(HXS)

21120 FORL9=1T02:Y=ASC(MIDS(KS,L9,1)):¥=y-48+7*(Y>57)
21125 IFY<DORY>1STHERX=1E9:G0T0620

21130 EX{2)=16:EX(3)=2-L9:LR(SP)=21140:5P=SP+1:60T7022020
21140 H=¥+Y*EX(1):NEXTL9:60T0620

22000 :

22010 RENM Exponential Replacement EX(1)=EX(2)"EX(3)

22020 IF EX(3)=0 THEN EX(1)=1 : G60T0620

22030 EX(1)=EX(2) : IF EX(3)=1 THEN G0T0620

22040 FOR LO=2 TO ER(3) : EX(1)=EX(1)*EX(2) : NEXT LO : GOTOD620
40000 REN Set Status

40010 CLOSE

40020 B1=256:B2=256*B1:B3=256*B2

40030 ¥=PEEK(9832):1FX>127THENX=X-124.

40040 DUS(0)=CHRS$(K+65)

40050 FLAGY9:FLAG1:FLAG21:POKE2888,0

40055 POKE 2972,13 : POKE 2976,13 : REM RAlflow : , in Input
40070 DL=16: REN Hax ® of vertical display lines

40080 OPEN"SET-UP”,1:INPUTX1,X:LI$=CHR$(%):REN Lead-in Char.
40090 INPUTZ1,%:CLOSE:SC$=LI1$+CHR$(¥):REN Screen Clear Char.
40100 BP$=CHRS$(7)

40110 DS$="---vomeu- ”

40120 CB=98689:NB=3584

40122 S1=24576:REN Delete Routine

40123 S$2=24579:REN Sort Routine

40124 S3=24582:REN Display Routine

40125 R4=24588 : REH * of records in LABEL file.

40140 DINARD(S)

40145 AD(1)=25088 : REN LABEL file start address

40150 AD(2)=43264 : REM TRACER start address in high nemory ($R900)
40160 AD(3)=AD(2)+4 : REM TRACER (EXPLODE node) address
40170 AD(4)=43288 : REM Address of Label File for TRACER
40180 AD(5)=43291 : REN ® of Records in Label File in use
40200 LP=5 : REHN Printer output to device %5

40990 GOTO0620

40999 :

41000 REN Return Status

41010 CLOSE:DEUDU$(0)

41020 FLAGIO:FLAG2

41030 POKEB7?778,208:POKEBT7?9,16:REN Restore USR(XK) = FC ERR
41040 GOTO0620 '

41050 :

Listing 1 continued
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42000
42010
42020
42030
42040
42050
42055
42060

RERN LRABEL file listing

LFX=3:REN Present ®* of allowed LABEL files
RLX=10:REN Record Length

PRINTTRB(T1);"(01) 05-65U Uer 1.42 Floppy DOS”
PRINTTAB(T1);"(02) Not in Use”
PRINTTAB(T1);”(03) Not in Use”
PRINT:PRINTTAB(T1);"( /) Hone of the above”
PRINT:PRINTTAB(T1-15);"Your Selection™;:INPUTXS

42070 LF=INT(UAL(X$)):60T0620

42080 :

43000 REH Move LRBEL file

43010 CH=1:F$(CH)="TRACE”:P$(CH)="PASS”:DUS(CH)=DVUS(0)
43020 K$=STRE(LF):X$=RIGHTS (XS, LEN(KS)-1) :F$(CH)=FS$(CH)+X$

43030 LR(SP)=43032:SP=SP+1:G0T048000

43032 INDEX<CH>=0:I|FRU=1THEN43040

43035 INPUT®1,RNX:LR(SP)=43038:5P=5P+1:60T043100

43038 G0T043050

43040 PRINT®1,RN%

43050 CLOSECH: IFRNX=OTHEN43070 :
43060 DA=FS(CH)+10:NB=RNX*RLX:LR(SP)=43070:5P=5P+1:60T047000
43070 G0OT0620

43080 :

43100 POKER4, (RN%-1)-(RNX=0):G0T0620:REN Poke ®* of Records
43110 :

47000 REM USR(X) 1/0 SUB

47010
47020
47030
47040
47050
47060
47070
47080
47090
47100
47105
47110
47120
48000
48010

POKE87768,192:P0OKEBT779, 36
POKE9432,243:P0KE9433,40:POKE9435,232:P0OKE9436,40
D3=INT(DR/B3):D00=DA-D3*B3:D2=INT(DO/B2):D0=D0-D2*B2
D1=|NT(UU/B1):UO'DO-D“B]:PUKECB*1,DU:POKECB+2,D1
POKECB+3,D2:POKECB+4,D3:POKECB+5,NB-INT(NB/B1)*B1
POKECB+6, INT(NB/B1):POKECB+?,RR-INT(RA/B1)*B1
POKECB+8, INT(RA/B1): ER=USR(RMH) :IFER<>O0THEN47090
6G0T0620 .

PRINTCCS$(O):PRINTCCS$(1):REN USR(X) Error
PRINT”**%xx%*xxx U SR(“;RU;”) ERROR”;ER;

PRINT”AT RDDRESS”™;DRA;” #s%xxxxxx>

STOP:G0T047080

REN Get a File’s Parans from File Buffer
DEUDUS(CH) :OPENFS$(CH),P$(CH),CH: X=CB+10+CH*8

48020 FS(CH)=B1*PEEK(X+0)+B2*PEEK(X+1)+B3*PEEK(X+2)+16:REN Start
48030 FH(CH)=B1*PEEK(K+3)+B2*PEEK(X+4)+B3I*PEEK(X+5):REN Length
48040 GOT0620

48050 :

Listing 1 (end)

but it uses 13 for RESET and 14 for
BANKO, so whenever bank0 is se-
lected I'll cause a reset to occur and
reset always selects bank0 so the
computer will be in a constant state
of reset”. “Not only that, this poor
slob plugging it in has just finished
building it and has no idea if it works
or not and I'll be the verylast thing in
the worldthat he would ever suspect
of causing the problem”.

“YLOVE IT!I LOVE IT! | LOVE TP

The author believes that the events
that transpired over the next few
hours should notbeincludedinsuch
a gentle story but will assure you
that the backplane gremlin has
been dispatched to gremlin heaven
where | am sure that he is very
happy telling all the horrid details
that have been omitted here.

CxP COMES TO SEATTLE —
MORE LATER
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Restrict P register contents
Move RAuto-Start vector to Work Area
Swap (Activation Point & WKARER)
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203FRD JSR CHROUT
9 E8 INX
EC1AA3 CPX RL4
D F@1B BEQ DONQG4A
F 4CC3AE JHP SCHO4B
2 CC1BA9 NXATB4A CPY RN4
S5 F9i3 gEg DONR4A
7 18
8 RD1AARY LDA RL4
B8 6DASAE ADC SCHB4A+C1
E 8DASAE STA SCHR4A+L1
1 9003 BCC »+03
3 EERARE INC SCHB84RA+02
6 C8 INY
7 4CR3AE JMP GTADDR
A 60 DOMG4AR RTS
B A9048 SETCC LDA #$28 1 Clear CC Reg. for TRACE1l use
D 48 PHA
E 28 pLP
F 60 RTS
A9 AD24A9 EXTRC LDA TEMPPC
80835AA STA RTMRCH+1
AD25A9 LDA TEMPPC+1
8086AA STR RTMACH+2
68 RTS
6CFCFF EXIT JMP C$FFFC> : BOOT-UP Vector
I 5 F 5 5 7 S S SCoEEO S ST oSS SSSTCoSa==—==m—=a
: TABLE3
]
9 1AAQF TABLE3 . WORD TYPEO1
2 28AF . MIORD TYPEQ@R2
4 32ARF . WORD TYPEQ3
6 3EAF . UORD TYPEOQ4
8 43AF . WORD TVYPEQS
A 44A/F . WORD TYPEQ@S
C 76ARF . WORD TYPEQ?
€ ADAF WORD TYPE®S
8 E2AF WORD TYPESGI
2 E6AF WORD TYPE1Q
4 1580 WORD TYPE11
6 1CBY WORD TYPEle2
8 B4AF WORD TYPEL13
.I ='.=====::’:=§=======================================
A923 TYPEQ1L LDA #7# ! Immediate
299FAD JSR CHROUT
Ag24 LDA #°S$
1 289FAD JSR CHRQUT
4 ADACAB LOA WKAREA+1
7 2088RD JSR HEXOUT
A RTS
B 2QFBAD TYPEB2 JSR EFADR1L ! Absolute
E 2916RE JSR EFFADR
1 609 RTS
2 2Q1FAF TYPEB3 JSR TYPEQ1+5 ! 2ero Page
S A%QQ LDR #0909
7 8D0RADAB STA WKRAREA+2
A 2916RE JSR EFFARDR
D 60 RTS
E A941 TYPEG4 LDA #°A s RAccumulator
8 289FAD JSR CHROUT
3 TYPEQS RTS Y Implied
H
4 A928 TYPEGS LDAR #°¢ r (Ind, X)
6 201CRF JSR TYPEQ1+32
9 2C LDA #7,
8 289FAD JSR CHROUT
E A958 LDA #°X
8 29SFAD JSR CHROUT
3 RA929 LDA #°
S 209FAD JSR CHROUT
8 AD1DA9 LDA TEMPX
B 18 CLC
C 6&0ACAB ADC WKAREA+1
8D69AF STA INDXL+1
8D6ERAF STA IHDXH+A
EEG6ERF INC INDXH+4i
ASV0 INDXL LDA $88 : Will contain indirect P2 address
8DACAB STA WKAREA+1
ASQ0 INDXH LDA 320
F 8DADRB STA WKAREA+2
2 2916AE JSR EFFADR
S RTS :
6 A%28 . TYPEB? LDA #°¢ 2 (Ind), ¥
8 291CRF JSR TYPEQG1+02
8 A92S LDA #°)
D 2B9FARD JSR CHROUT
8 A9aC LDA #7,
2 2O9FAD JSR CHROUT
S A959 LDA #°Y
7 203FRD JSR CHROUT
A ADACAB LOA WKAREA+1
D 8D97AF STA INDYH+1
9 8DSCAF STA INDYL+1
3 EE97ARF INC INDYH+1
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S7A WKAREA+@2

LDA $00
WKARER+Q1
WKAREAR+QG1
#00
WKARREAR+B2
EFFADR

cLC
STA WKAREA+1

BCC »+835
INC WKAREAR+2

ADC TEMPY
JSR EFFADR
RTS

LDA $09

INDYH
TYPE@9
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TYPE12

915 20FBAD TYPE4l
218 2816RAE
@1B 60
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and their interpreter
JMP Absolute
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TABLER2
This is a list of all non-
502 commands.,
ddresses
d
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2
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[relee]o8]
GIfo P
[ 193

0000 D 03 00 (0 10 0D K0 00 03 0 0 0 U 00 00 0 0 O (0 €0 60 00 €0 00 0 G 00 00 413 0 0 (0 00 00 I
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PREBPRRRRERR R

69 BYTE $60 ) RTS
27B1 WORD XQTRET
6C BYTE c t JMP Indirect
£E18B0 WORD XQTJPIX
79 BYTE s$7@ } BVS
7288 WORD XQTBVYS
S BYTE $959 ' BCC
77?89 WORD XGTBCC
=} BYTE %) ' BCS
7CBo WORD XQTBCS
%) BYTE ' BNE
8180 WORD XQTBMNE
Fa BYTE ¢+ BEQ
86B0O WORD XQTBEQ
s
l==================================================
1
102AR XATBPL BPL YBRNCH
4C8889 JMP NBRMNCH
3925 XQTEMI BMI YBRMCH
4C8380 JMP NBRMNCH
5020 XQTBYC BVC YBRNCH
4C88B@ JMP NBRNCH
791B XQTBYS BVYS YBRMNCH
4£88889 JMP NBR!NCH
9916 XQTBCC BCC YBRNCH
4C86880 JMP NBRNCH
Ba11 XATBCS BC3 YBRNCH
4C8888 JMP NBRMNCH
[o12]%]04 XQTBNE BNE YBRNCH
4C3889 JMP NBRMNCH
Foa7 XATBER BEQ YBRNCH
RYB0 NBRNCH LDY #09
8C29A9 STY NSEQSP
Foe2 BEQ BRCALC
AB01 YBRNCH LDVY #e1
AD25A9 BRCALC LDR TEMPPC+1
8DADAB STA LKAREA+2
ADRCAB LDA WKAREA+1
18 CcLC
9A ASL A
9g12 BCC BRFOR r Forward or backward branch?
ADACRB BRBAC LDR WKAREA+1
8 CLC
6D24A9 ADC TEMPPC
8DRCAB STA WXARER+L
BO1S BCS BRDONE
CERDAB DEC WKAREA+2
4CBFBO JMP BROONE
AD24AR9 BRFOR LDA TEMPPC
8 CLC
6DACAB ADC WKAREA+1
8DRCAB STRA UWKAREA+L
9693 BCC BRCONE
EERADRB INC UWUKAREA+2
[of=]=]"] BROONE CPVY #CQ
FQBC BEQ@ DONEBR
ADACAB LDA WKAREAR+1L
8D24A9 STA TEMPPC
ADARDAB LDA WKAREA+2
8D25A9 STA TEMFPC+1
4CB1AB DONEBR JMP REPORY
ADACAB XQTJPA (DA WKAREA+O1
8024R9 STA TEMPPC
ADRDAB LDA WKAREA+Q2
B8D25A9 STA TEMPPC+01
4C8B1A8 JMP REPORT
ADACAB XQTJPI LDA WKAREAR+0Q1
B8DFCBO STA LOBITE+91
800281 STA HIBITE+31
RADADAB LDA WKAREA+Q2
8DFDBO STA LOBITE+@2
coeces S e
+
9GQ3 DAB3  GNE BEE LOBITE  ; le!, was BCC
EEQ3B1 INC HIBITE+92
ADFFFF LOBITE LDA $FFFF } To be filled in later
8D24R9 STA TEMPPC
ADFFFF HIBITE LDRA S$FFFF ! To be filled in later
8D25A3% STA TEMPPC+21
4CB1AB JMP REPORT
AC25A9 XQTJSR LDY TEMPPC+1
AE24A9 LDX TEMPPC
[o15]%E BNE DCLOW
88 DEY
CA DCLOW DEX
38 TYA
48 PHA
8A TXA
48 PHA
ADACAK LDA WKAREA+1
8D24A8 STA TEMFPPC
ADADAB LDA WKAREA+2
8D25AR9 STA TEMPPC+1
4C81ARB JMP REPORT
68 XQTRET PLA
8D24RA3 STA TEMPPC
68 PLA
8D25R3 STA TEMPPC+2
EE24RA9 INC TEMPPC
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$EL, SBC”, 2,
$E4, CP”. B,
$E5, “SBC”, 2, 0

$86, ‘LDX”, 2,13

$EA, “NOP“, 1,0
$EC, ‘CPX’, 3,08
$ED, “SBC”, 3,0
$EE, “INC’, 3, 0
$F3, ‘BEQ“, 2,1
$F1, 'SBC~, 2,0
$FS5, “SBC”, 2,8
$FS, “INC”, 2,0
$F3, “SED’., 1,8
$F9, “SBC”, 3,10
$FD, “SBC”, 3,89
$FE, “INC”, 3,09
BLEL
b’ ig;:m, ‘INPUT HEX STARTING RDDRESS: $-
N 13,18, “QUTPUT TO: “
Y 13,419, (1> CONSOLE~“
Y 13,149, (2> PRINTER~”
A 13,10, (3> BOTH’
¥ 13,19, 7?7, $SFF
A 13,10, “Initial A Register Contents: $’, $FF
¥ 13,149, “Initial X Register Contents: $7, $FF
Y 13,19, “Initial ¥ Register Contents: $’, $FF
Y 13,19, “Initial Condition Code Contents : $
Y “ADDR CODE MNEMONIC OPERAND EFF RDDR~”
. By R b v N~V¥-x-B-D-I-2-C SP’, $FF
. BYTE @0
= LINE+$50
END
TBASIC machire cade
12-04/82 Carl Eidto
A5-23/33 Modified Qutput Sub
INDEXL = taoio
INDEE = IMNDEX1+9Q2
E“L:ﬁ?gt = INDEX2+02
LIMD = CLRRC1 : R i
EERQCE  EnRRct.ol CURRC1 not used in DELETE.
CHUM = CURRC2+01 : = i . J
TRBLE4 = $Aong 1 Temp for decimal number
BA3QD = $25a1
OiTD: = $2D33
T = $e0@0
9 JUP DELETE
s} JMP SORT
5} . JMHP DSPLAY
BQDY . WORD TABLEY
I
3 . BY £99 : To be filled in by BASIC
EL;EE .gﬁ;g iqg : Eirit record to bé displayed
THBEHR EYqE 199 3s record to be displaged
DELCHFS . BYTE S$FF
TEMPPZ | DBYTE s$04@, $00, $00. 300 : Temp.
TEHPV . BYTE s00 Temp ¥ reg.
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€01A 203861 DELETE JSR INIZ
691D A9Q4 CHKDEL LDY #$04
601F Bli2 LDA C(IMDEX2),Y
: 6021 CD10EDR CHMP DELCHR
4 6e24 Loo4d BME DELNO
+ 6A2¢é E614 INC MUMDEL
423 6u28 DO1S PNE DELVYES : Branch Rluays
476 602A A414 DELNO LDY MNUMDEL
4 602C FOVC BPEQ MOYDON
4 602E AQQO DLMOVE LDY #3080
4 6032 Bi12 LDA (INDEX2).Y
470 £032 9110 STA C(INDEX1),Y
6634 C8 INY
5035 CCORER CPY RL4
6038 COF& BNE DLMOVE+@R2
AG3A A2QR MOVDQN  LDX #$00@
603C cvCael JSR BUMP
SG3F A282 DELYES LDX #3502
6041 20C8s1 J53R BUMP
6044 A415 LDY CURRC2
6046 CCuCsO CPY RN4
6049 FOa4 BEQ DELDON
684B E&L1T INC CURRCe
€640 [OCE BHE CHKDEL
604F 38 DELDON SEC
60259 AS14 LDA NUMDEL
6658 EDaCeA SBRC RN4
£A55 £0ACED 2TA RNd4
6858 4Cacel JMP RALLDOH

[31%
[N
W) iN
(=]
[OR
——4
-
)
0
H
=
]

INDEREZ+21
2

pLMpP: 2 #x02

St Db )
[a Y
-

MXBYTE DEY

T o O
AL F o D

CMPARE CHMP CIN

BPL SHWAP: 1 ;
GT127 LDA (IMDEX1>,Y

BPL CHNXRC

EMI CHPARE
SHAP: 1 JSR SHAP
CHNXRC LDY CURRCZ2 : CHeck NeXt ReCord.

BMNE BUMP: 2
BUMP:1 LD'%¥ CURRC1L

A ArmAAAQAD

0 YW LODIOO
WO Y A

~
A VAN AAAAA

T O
D
(9]
o
Y
A
<
Lo

(1
®
0
b
<

RN4
BEQ SRDONE
LDx #1200
BLIHP
INC CURRCA
JMP SRSTRT
SRDOME  JMP ALLDON

DD ROGROTMOEDD TR Db

Om&?mmn SELONNMNUADDMEOMAOND  fOML MG MRS
5
(%Y
~ m
o m
A 3]
z
=
o
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m

OORDMNOOREDORIODFDDARDFARDOOIVE AN RANGND
Ovids
P

SEMUDTNOIDOO DN TOWDNTHODIMA DODMIDNOIN
[\ 1

RAGIMOVON B TODDRLMNAMO DD RMCLOH=TNT DEONHLEODMM

ORAIVIIONCIOIOINNOAIRIIIDIANAHNT IDIGHQFDD
DIDD LDV DVOOVNOWNDOWD NN =JG 0 DD QMR

padad Al alzalaltalidnd Y X oY u¥ U Yol X et Yo Yuite Yo ¥ N o¥ o X BTy (3 Yo T 10,00 1

203861 DIPLAY JSR INIZ
ACADRD LDY STREC
FOaRA BEQ DSSTRT
A220 LDX #3500
28C38561 BUMP: JSR BUMP
E€14 INC CURRC1
DEY
DOFg BME BUMP:
REGEE@ DSSTRT LDX EMNREC
E41i4 CP¥ CURKCAL
2963 BMI ALLDONM
A2a3 CNTHUL LDX #$632
2035981 JSR SPACE
A322 LDA #°¢
EB7TBAL JBR QUTCHR
AS14 LDX CURRC1
ES IMNK
£A TA
292Ch1 JSR HEXDEC
A3292 LDA #°)
297Re1 JSR DUTCHR
[alalalel LD #$00
A2a5 ADDRA1L LDX #3$@S
20539451 JSR SPACE
CoG4 CPY #3$04
FB23 BREQ LBLOUT
A9¢4 LDA #°% : Output Start & End Addrescses.
297B61 JSR QUTCHR
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1734 G6OEA El110 LDA (INDEX1).Y
1 62EC 42 PH
1 6GED C8 INY
b ABEE EBl10 LDA C(INDEN1)
1+ 64F0 DO12 BNE ADDRO4 : Check for Address = $6Ra00,
1 60F2 €68 PLA
1 €BF3 [0AQC ~ BHE ADDRO3
1 HBFS A2Ad LDX #3504 : Yes, Addre=zs = 0000
1 £GF7 A32D LOA #-°- ; o print $----
1 EOF9 2B7R61 ADDROES  JSR OUTCHR
1 6@FC CA DEX
L& SOFD DOFA BHE ADDROZ
b S6AFF FeoA BEQ ADDROS
1 €1A1 413 RDDRAZ  PHA
15 6102 A3GaG LDA #3060
2 5104 206421 ADDRO4 JER HEXOUT
1 517 &2 PLA
1° 5102 208461 JSR HEXOUT
1" 6108 U3 ADDRAS  InvY
1 sloc DOCE BNE RDDROL
1 .
1 610E B110 LEBLOUT LDA (IMNDEX1).
1 £11Q Z22TR6E1 JER OUTCHR
1 5113 €2 INY
1 £114 CCARSO CPY RL4
i 6117 DAFS BHNE LEBLOUT
1 6119 AYAD NNXTREC LDR #%@D : Print CR/LF at end of line
1 611R 297ERA1L J3R OUTCHR
1 611E ASGA LDA #£0A
1 6120 207RA1L JSR OUTCHR
1 51232 A24aa LDX #3Q0Q
1 6125 20cesl J3R BUMP
1 6128 E614 INC CURRC1L
i 512A D1 EMNE DSSTRT
1 612C RAOGY ALLDOM LDY #3$07
1 612E R9115A LDA TEMPPZ. ¥
1 6131 591000 STA INDEX1.V
1 €134 £8 DEY
1 6135 10F7V BPL RLLDOMN+&2
i' 6137 £0 RTS : Return to BASIC
'_]_ - I S T NN N ST S S S S T oS S S S ST ST CS NS CSCSSSSDmSoT =T ===
1
i . Subroutine
1 5132 03 INIZ CLD Commen initialization sub
1 6139 RAGY LDY #3067
1 5130 £91008 LDA IHNDEXL.Y : Preserve Page Zero Cantentz,
1 6132E 991160 STA TEMPPZ, Y
1 5141 22 DEY
1 6142 16F7V - BPL INIZ+23
1 5144 ACQI5A LDY BOD4
173 6147 2410 STY INDEX1
19 6149 £412 ST INDEXR2
17 6148 ACOASO LOY BOD4+B1
17 A14E 2411 STV INDEXL1+aL
173 6150 8413 STY INDEX°+81
1 6152 R2w@ LDX #3Q0A
1 6154 £85614 STX CURRC1L
; 6156 85185 STX CURRCR2
6152 £O RTS
6139 A920 SPACE LDR #%$2@ : Space.
615B CA DEX : Pass # of spaces in X
615C 30a3 BMI SPDOMNE
€1SE £07BR1 JER OUTCHR
6161 DOFSQ BME SPRLCE+QZ
61632 €0 SPDONE RTS
6164 43 HEXOUT PHR
6165 23F0 AND #$F@ : Mask out lower 4 bits.
61E67 4A LSR A
6168 4R LSR R
6159 4A LER R
61E6H 41 LSR A
61€B 207161 J3R HxQUT
E16E €8 FLA
&16F 294F AND #$0F : Macsk out upper 4 bits
6171 18 HXQUT cLC
6172 €930 ADC ﬂ ‘0
6174 C932A CHP
6175 2843 BeMI OHTPHP
6178 18 CLC
6179 €997 ADC #%07 : Difference between “A° and "9’
517B a8 OUTCHR PHP
517C 8C4i9¢é9 STY TEMPY
617F RO20 LDY #3500
£181 €8cailes 3TY BARZOD
€134 283320 JER OUTD
6137 AC197¢8 LDY TEMFY
513A 28 FLP
5138 €0 RTS
&18C 42 HEXDEC PHA Hex to Dec Corwverter
6130 F3 SED
S12€E A2R0 LDX #s00
512A 8616 ST DECHLUIN
£132 8617 STA DECHNUNM+AL
6124 4A LSR R
£135 4A LSRR A
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0S-65U Grade Recording
System

by John Hepner
9500 Huffman Road
Farmersville, OH 45325

[Editor’s Note: Johnsent this
software on disk without an ac-
companying article. | am using
the text of his letter to help
document things, but don’t let
that discuade you from trying it.
The software is well-docu-
mented internally, and is fairly
straigntforward, so it should be
easy for you to modify to suit
your needs. One thing to watch
out foristhatJohnwrote thisfor
his serial-based 0SI. Video sys-
tem owners should be aware that
the programs sometimes alter
the console device number with
POKEs while asking for pass-
words and at other prompts. In
addition, the program assumes a
particular paralell printer in-
stalled as device ¥4, and occa-
sionally sends special format-
ting codes. | would recommend
carefully altering all
“PRINT#4" statements by de-
fining a printer device number
inthevariable “PD% " toreflect
your own setup, and use
“PRINT*PD%"” instead. You'll
alsowant toREM-out all of these
special printer commands unti!
you're comfortable with the
software.]

This isthemostrecent versionof
my grade recording program.
The programs have grown over
the years as | found need of new
abilities, or just liked the way
someone else’s program did
something.

In its present form, no distinc-
tion is made among different
types of grades. Tests and home-
work are all treated equally. It
makes for a simple file struc-
ture.

START calls all of the other

generally usedprograms. INITL
sets up the student file
structure. STUDNT allowsadd-
ing students to the file. CHNGE
allows entering of grades. EDIT
lets the file be modified in any
desired way. REPORT,
PROGRS, and FINAL arevari-
ous types of reports needed for
various school purposes. HELP
giveshints as to whenandhow to
use the various functions.

Passwords are “PASS” for the
report writers, and “QWERTY”
for the ones that can alter the
data file contents. Note that
“QWERTY " never appears on the
screen. [Editor’s Note: thisis
one of the places where the con-
sole device number gets altered
inall of the programs. If you see
“QWERTY ", you'll need to pay
attention to that line of the pro-
gram.] Possibly someone else
has used this method to supress
printing, but I’} claim it as my
only true original part of the
system.

Inactual use, | keep the dataona
disk in the “B” drive (and inmy
briefcase), and programs on a
disk in the “A” drive (near the
computer). This method of data
storage isn't especially efficient
in terms of disk space, but it is
FAST! It runs about S times
faster than a similar MECC
(Minnesota Educational Com-
puter Consortium) program on
an Apple lle (partly because the
program doesn’t stop to sort the
file on every use).

I'm currently workingonaver-
sionthat allows optimally sorted
lists by using record pointers
(not key files) to indicate the
next & previous records. When
new records are added, the
pointers will be updated then,
andthe list stays “sorted” if that
is needed.

It also would be nice to add com-
ments to the grades, and there

has been a request for “typing”. .
or weighting of the grades (by
“TEST”, “QUIZ", “HOME-
WORK?"”, etc.) so some types of
grades can receive more credit.
If your readers are interested,
I’11 send the newer versions
along periodically when they
work well. [Editor’s Note: If
you send a request to John foran
updated copy of this software, be
courteous enough to send a blank
disk, a fresh mailer, and enough
cash or stamps to cover return
postage)

Write for
PEEK][65]!

Share the
experience!

Sign Up for CompuServe!

CompuServe subscription kits with
a $25.00 connect-time credit are
now available directly from
PEEK]65] for only $32.00 plus ship-
ping. That's 20% off the regular
price of $39.95. This kit includes the
CompuServe User's Manual.

In addition to giving you access to
the OSl-related files and bulletin
board, a CompuServe account can
be your gateway to a wealth of infor-
mation and communications serv-
ices such as MC! Mail, the Online
Airline Guide, and the CompuServe
Mall for shopping at home. Send for
your kit now!
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10 REN -START

20 REN -School Records

30 :

40 TRAP 20000

50

100 PDKE133,122:CLEAR

110 POKE2886,0:POKE8722,0:P0KE2073,96
140 :

150

160 PRINT CHR$(12):REN CLS/HOME

170 IF PEEK(8993)=1 THEN PRINT CHR$(126);CHR$(28):REN Hazeltine CLR

180 FOR N=0 T0 S: NEXT :REN time for the terminal to clear
200 :
2000 REM ~—~-weom e e cmmm e e mmme e ee oo

2020 PRINT:PRINT:PRINT” GRADES MANAGEMENT progran

2030 PRINT” 1 Initlalize Data files

2035 PRINT” 2> Enter student names / add new student

2040 PRINT:REN" 3» Delete student name {(not implimented yet)
2045 PRINT” 4> Enter grades / scores

2047 PRINT

2050 PRINT” 5> Print class reports in colunn fornm,

2055 REN:PRINT™ 6> Calculate final class grades, averages,
2057 RER : PRINT"distributions”

2060 PRINT™ 7> Print Report Cards

2063 PRINT

2065 PRINT” 8> Edit any record

2070 PRINT:REN” 9> List directory of Class files

2075 PRINT” 0> RETURH TO HARIN HENU

2080 PRINT:PRINT” HELP!

2085

2090 PRINT:PRINT:PRINT

2100 INPUT”Enter the nunber of your choice-";1%
2110 ¢

2120

2130 IF 1$="1" THEN RUN"INITL

2135 IF 18$="2" THEN RUN”STUDNT

2140 REN: IF 1$="3" THEN RUN"DELETE

2145 IF 18$="4" THEN RUN”CHNGE

2150 IF 1$="5" THEN RUN"REPORT

2155 IF 1$="6" THEN RUN”FINAL

2160 IF 1$="7" THEN RUN"PROGRS

2165 IF 1$="8" THEN RUNT"EDIT

2170 REM: IF 1$="9" THEN GOSUB 1000

2175 IF 1$="0" THEN RUN”BERXEC*

2180 IF 1$="EXIT” THEN GOTO 60000

2190 IF LEFT$(1$,1)="H" THEN RUN"HELP

3000 GOTO 10

19999

20000 REN -Error handlier

20010 PRINT”ERROR %6 -1ls proper disk in place “;:INPUT PUS$
20020 RUN .

20030

50000 REMN - Unlock Systen

59000 POKE?41,76:POKE?50,7?8:POKE2073,173:P0KE2893,55:P0KE2894,8
59010 POKE28688,27:%=PEEK(8960):POKE133,¥%

59020 POKE 2888,27: POKE 8722,27: POKE 2073,173
59040 RETURN

59050

60000 GOSUBS9000

60010 GOSUBSOO0O00:CLERR
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10
20
25
30
40
50
52
55
60
65
70
80
100
110
120
130
140
150
160
170
180
190
195
200
205
210
220
225
230
240
245
247
248
250
300
310
320
330
400
405
410
415
420
421
422
424
426
428
429
430
435
440
450
455
460
470
475
480
482
485
4990
500

RENM -INITL
PRINT CHR$(12): REM CLR/HOME for RDDS

PRINT” Initialize data files
PRINTCHR$(8);” URRNING!!!
PRINT:PRINT™

-PASSUORD REQUIRED
THIS PROGRAM CAN DELETE ALL DATAR FILES!!!

PRINT:PRINT” Warning- Back up ALL data files before doing this!!!”

PRINT:PRINT” PRSSWORD-7";:POKE 8994,0 :REN -Supress out%dt

INPUT PU$: X=PEEK(8993)r POKE 8994,X%
IF PUS<>"QUERTY” THEN 9999

PRINT”
PRINT"1t can destroy all old records.
INPUT PUS

IF LEFT${(PUS,1) <> “¥” THEN 9999

tPRINT

:REN -Enable. output

This program writes blanks throughout the data fields.

Do you wish to do this?";

PRINT”Do you wish to retain student names and nunbers”;
INPUT PUS$ :F1 =0 :IF LEFT$(PUS,1)}="Y" THEN F1 =1

INPUT”Uhich file do you intend to work
INPUT”How long

REH -Data fields & variables:

is the file (in Tracks)”;FL:

Save NANE field

with”;PUs
FL=FL*23-1

characters
digits
digits

to 30 grades

Not sawved.
if =1,

REN NS student nane 20
REN NU$ student number 6
REN G(C) student grades 3
REH c which grade 0
REH

REN PUS General input variablie.
REN F1 Flag for HNane.

REN FL File Length as read from File Record O
REN 12 * Number of tracks
REN | General counter for loops
NU$="00 “

DIN G(48)

REN -Access file

DISK OPEN,6,PUS

DISK GET,O0

iF F1 =0 THEN PRINT®#6,PU$ :PRINT®6,”000"

IF F1 =1 THEN INPUT %6, N$, NUS:DISK GET,O
FOR C=0 TO 30
PRINT26,”-"
NEXT ¢
PRINT®6,”000"
FOR 1= 1 T0 FL
:  DISK GET, |
ngn __________ ”»
IF F1 =1 THEN INPUT*6,N$, HUS$
PRINT26,N$ :PRINT*6,NU$
FOR C=0 TO 30
PRINT26,”-"
NEXT C
PRINT®6,7000"
PRINT” «;
NEXT |

tPRINT®6,H$ :PRINT®6,6NUS
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505 PRINT

510

520 DISK CLOSE,®

530

9000 REM -Exit routine

9010 PRINT”File initialization conplete”
9020 PRINT

9030 FOR N=0TOSO00:NEXT

9999 RUN”STRART

10 REM -STUDNT
15 REN --23 Nouv 85
20 PRINT CHR$(12): REM CLR/HOME for ADDS

25

30 PRINT” Enter names into dota files

40 PRINTCHR$(8);” UARNING!!! -PASSWUORD REQUIRED

50 PRINT:PRINT” THIS PROGRAM CAN DELETE ALL NRMES!!!
55

60 PRINT” PRASSUORD-!";:POKE 8994,0: INPUT PUS

65 X=PEEK(8993): POKE B8994,X: REM Restore console output

70 IF PUS<>"QUERTY” THEN 9999

79

80 TRAP 9999

100 PRINT” This program writes student names into class files,

110 PRINT” it can destroy all old records. Do you wish to do this?”;
120 INPUT PUS$

130 |F LEFT$(PUS, 1) <> “¥” THEN 9999

140

145 INPUT” Do you wish to start a new file or add to an old one”;PUS
150 F=1 :IF LEFT$(PUS,1)="N" THEN F=0

155

160 (F F=0 THEN INPUT”Do you wish to copy names from an old file”;PU$
165 F1 =0: IF LEFT$(PUS,1)="v" THEN F1=1

170 IF F1 THEN GOSUB 20000: REN Go get names from 0OIld file.

175

180 PRINT”Uhich file do you intend to work with”;

190 INPUT PUS

195

199 REN -------------mmmm s e -

200 REM -Data fields & variables:

205 REN NS student nane 20 characters
210 REH NU$ student nunber 6 digits

220 REH G(C) student grades 3 digits

225 REN c which grade 0 to 30 grades
230 REN

240 REN PU$ General input variaoble. Not saved.
245 REN | General counter for loops

250 REN S Start of Loop for records: 0 or 1
255

260 REN F Flag =1 means UPDATE old file.

265 REN F1 Flag =1 means copy from 0Id file
270

299 REM ---------~-—"—-oo -~

300 REM -Update file records

310 DIN G$(33)

315 S§=0: IF F1=0 THEN HNU=96: S=1

320

330 PRINT:PRINT”"Enter ‘///' to stop entering names.”
340
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400 REM -Access file

405

410 DISK OPEN,6,PUS

415 DISK GET,0

420 INPUT®6,N$,NUS

425 PRINT”File is “N$” with “NU$” records.”: PUS=N$
426

430 FOR 1= S TO NU

433 PRINT 1I;

435 DISK GET, |

440 INPUT®6,N$,NUS

442 . FOR C=0 7O 30

444 INPUT®6,G63(C)

446 NEXT C

447

448 bF (F1 AND (NOT F)) THEN N$=N$(1): MHU$=NUS(I): GOTO 560
449 .

450 PRINT®1, N$;SPC(20-LEN(NS$));™ “;NU$ :REN Display data record
460 FOR C=0T030 :PRINT G$(C); :NEXT C :PRINT

465 IF F=1 AND LEFT${(N$,1)<>"-" THEN 600

470 INPUT N$,NU$ :REN Enter new data

475 IF LEN(N$)>20 OR LEN(NU$)>6 THEN PRINT”Too long.” :G0OTO 470
480 : IF LEFT$(N$,3)="///" THEN 620

490

510

560 PRINT®6,N$ :PRINT=6,NUS$

570 : FOR C=0 TO 30

575 PRINT®26,6$(C)

580 NEXT C

585 PRINT” *;

590

600 NEXT |

605 PRINT

610

620 DISK GET,Q0

630 PRINT®#6,PU$: PRINT®26,STR$(I1-1)

650 DISK CLOSE,®6

660 :

8999 REM ------eommm e~

9000 REM -Exit routine '

9010 PRINT”File update conplete”

9020 PRINT

9030 FOR N=0TOS00:NEXT

9999 RUN"START

19999 REM ------ccmmmm e o

20000 REM -Read OLD file, store in array of N$(I1),NUS(I)
20010 INPUT”Name of the 01d fite”;0F$

20030 INPUT”Uhich disk drive “;DR3: DISK!”SEL “+DR$
20040 :

20050 REMN -Read record 0

20055

20060 DISK OPEN,6,0F$

20070 DISK GET, 0

20080 INPUT®6, N$,NUS

20090 PRINT”File is “N$” with “NU$” records.

20100 NU=VURL(HNUS)

20105 :

20110 REM -Create an array to store Hames & Numbers
20120 DIN N$(NU), NUS(NU)

20125 '
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20130 FOR 1=0 TO HU

20140 : PRINT 1;” “;

20150 : DISK GET, |

20160 INPUTS6,H$(1),HUS$(1)

20170 : PRINT NUSCI);™ “;NS$(1)

20180 NERT |

20190 :

20200 DISK CLOSE,®6

20210 DISK!”SEL RA”

20220 :

29010 PRINT”Now for the New file: “;

29998 RETURN

10 REN - CHNGE

15 REN --Last version: 13 Dec 85

20 PRINT CHR$(12): REM CLR/HOME for RADDS

30 PRINT” Enter grades to student files,.

35

50

55 :

60 PRINT:PRINT” PASSUORD-?";:POKE 8994,0 :REM -Supress output
65 INPUT PUS: X=PEEK(B8993): POKE 8994,% :PRINT :REM -Enable output
70 IF PUS<>"QUERTY” THEN 9999

75 @

80

85

100

110

120 PRINT:INPUT” Do you wish to print the grade distribution™;F1$
130 Fi=1: IF LEFT$(F1$,1)<>"y” THEN F1=0

140 IF F1 THEH INPUT”Description of Rctivity”;NSG$

150 IF F1 THEN PRINT®*4,CHR$(64)CHR$(27)”B”CHRS$(3)

170 :

180 PRINT”Hhich file do you intend to work with”;

190 INPUT PUS

195 )

200 REN -Doto fields & variables:

205 REMN N$ student nane 20 characters
210 REN NUS student number 6 digits

220 REN G$(C) student grades 3 digits

225 REN c which grade 0 to 30 grades
230 REN

240 REHN PUS General input variable. Not saved.

242 REN TTL Student’s ToTal score

244 REN RU Number of Records in File as read from Record 0
246 REN DS(I) Array of student grades for Mean/SD/Sort/Tally
250 REN 1,J General counter for loops

252 REN SC Student Score, used in tally routine
255 REH Du Device number for output

260 REN Fi Flag, 1=Print Grade distribution

265 REN HS6$ Nessage to use above distribution

270 REN HEAN Hean value of grades

275 REN SHALL Snallest value (Sort)

280 REMN TV Total value of deviations (SD)

285 REN SD Standard Deviation

290

295

300 REH -

310 DIN 63(33)

315 BU=1 :REN Output device

PEEK][65] December, 1987 page 38



320 DIN DS(100)
330

340

400 REN -Access file

402 DISK OPEN,6,PUS

404 DISK GET, O

406

408 INPUT®*6,N$,HUS :REM PRead whole record 0

410 NU =UAL(NUS): PRINT N$,NU: IF F1 THEN OIfM DS{(NU): REM Save Grades
412 FOR C= 0 T0 30

414 INPUT*6,68(C): PRINT G$(C);" “;

416 NEXT C

418 INPUT®6,TTL

419 . '

420 PRin7%DVU, NS tREH Display old record O

421 FOR C=0 T0 30

422 IF G$(C) <> “-~ THEN GOTO 424

423 IF G$(C) = “-" THEN INPUT"Possible acore”;G$(C):G0T0 426
424 NEXT C

425

426 PRINT®6,N$: PRINT*6,NU$ :0S(0)=VUAL(G$(C)) :REM Update Record 0
427 TTL=0
428 FOR C=0 TO 30

430 PRINT®#6,568(C) :TTL =TTL =+ UAL(GS$(C))

431 NEXT C

432 PRINT®6,TTL

433 .

434 FOR 1= 1 T0 HNU :REN Update student’'s records

436 PRINT |
437 TTL =0 :REN Set Student’s ToTal score to O

438 DISK GET, | : REM Read disk record |

440 : INPUT®6,H8,NUS

442 FOR C=0 TO 30

444 INPUT26,G3$(C)

446 NEXT C

448

450 PRINT®t, N$,HU$ :REM Display data record

452 FOR C=0TO030 ¢ REM Print grades to end of Ilist
454 IF G$(C)<>"-"THEN PRINT®DU, G$(C);” “;: GOTO 460
456 bF G$(C)="-" THEN PRINT: INPUT”Grade”;G$(C) : GOTOD 466
458

460 NEXT C

462

464

466 IF F1 THEN DSCI1)=VUAL(G$(C)) :REM Put grades in Distr, Table
468

470 PRINTE6,N$

472 PRINT®*6,NUS

474 FOR C=0 TO 30

476 PRINT®6,68$(C)

478 TTL =TTL + UAL(GS$(C))

480 NEXT C

485 PRINT®6, STR$(TTL)

490

S00 NEXT |

505 PRINT

Sto :

520 DISK CLOSE, 6

530 :

540 IF F1=0 THEN 9000
600 REM DISTRIBUTION ROUTINE
605 TTL=0 : INPUT”UWhich output device *“;DV
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610
615
620
625
630
635
640
645
650
655
660
665
670
675
660
685
690
700
110
720
30
740
750
760
770
780
800
810
815
820
825
830
832
834
836
838
840
842
844
846
848
850
860
500

5000

3010
9020
9030
9040
9050
9060
9999

PRINT®DY,”---"NSG$"---"
FOR I=1 TO NU
TTL=TTL+DS(1)
NEXT
PRINT2DU,”TOTAL ="TTL
HEAN = TTL/NU : PRINT®*DU,”Mean ="MEAN

Tu=0
FOR I=1 T0O NU
TU=TU+(DS(I)-HEAN)*2 : REN Sum of Uariances
NEXT |
SD=SQR{TU/NU)
PRINT*DU,”STANDARD DEV ="SD

REH -Sort into Descending order
FOR I1=HU TO 2 STEP -1
SHALL =DS(1)

PT=1
FOR J=2 TO0 |

IF DS{J) < SMALL THEN SMALL =DS(J): PT=J
NEXT J

DS(PT) =DS(1)
DS(1) =SHALL
NEXT |

REN -Print Grade Tally

=1 :
FOR SC=DS(0) TO DS(NU) STEP -1
: PRINT®DU; SC; TAB(3);

IF DS{I) < SC THEN 840

IF DS(1) »= SC THEN PRINT®DU;”1"; :REN Put tally Bgo to next
I=1+1

IF I>NU THEN 860 :REM Or exit if done

IF DS{1) >= SC THENK 836

IF INT(SC) = INT(MERN +.5) THEN PRINT®*DU;”--nmnean “;MEAN;

: PRINT®DU;
NEXT SC
PRINT

REN -Exit routine

PRINT"File listing complete”

PRINT

FOR N=0 TO 800 :NEXKT

INPUT” Enter nmore grades to this file”;A$
IF LEFT$(AS,1)="y" THEN 400

RUN”START
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10 RENH -EDIT

20 PRINT CHR$(12): REN CLR/HOME for ADDS

25 GOSUB 10000:REM LOCK SYSTEN

30 PRINT™ ., ...... EDIT.......

35

40 PRINT:PRINT™ PASSUORD-?";: POKE 8994,0

43 INPUT PUS$: X=PEEK(B8993): POKE 8994,%: PRINT
45 IF PUS<>”QUERTY” THEN 9040

50 :

SS INPUT”Uhich file do you wish to edit”;PU$

60 GOTO 310

65

70

98

99 REN ------c-mmmmmmmo -

100 REM -INPUT Subroutine .. RAllows exit on ‘/’ entry

102 REN RS Enter with message string, Exit with entry.
104 REHN F1 Flag =1, continue; =0, Exit calling routine
106 :

110 Fi=1

130 PRINT A$; :INPUT RS
140 IF LEFT$(R$,1)="/" THEN F1=0D

150

190 RETURN

198 :

199 REH -----------o

200 REM -Data fields & variables:

205 REHN N$ student nane 20 characters

210 REN HU$ student number 6 digits

220 REN G(C) student grades 3 digits

225 REN c which grade 0 to 30 grades
230 RENM

240 REN PUS$ General input variable, Not saved.

242 REN TTL Student’s ToTal score

244 REN NU Number of Records in File as read from Record 0
246 REN PV Possible value for current score entry
250 REN | General counter for loops

255 REN by Device number for output

260 REN R Record number; never geater than NU
265

298

299 REM ----cecemmmm -

300 REH -Set variables. Program starts here,
310 DIN G$(33)

315 DU=PEEK(8993) :REM Output device

320 R =0 :REM Record number. Never greater than HNU.
330

400 REM -fccess file

405 DISK OPEN,6,PUS

410 DISK GET, R

415

420 INPUT®26,N$,NU$ :REMN Read whole record 0
425 NU =UAL(NUS)

430 FOR C= 0 T0 30

435 :  INPUT®6,G$(C): PRINT G$(C);” “;
440 NEXT C

445 INPUT®6,TTL$

450

455 PRINT®DY,"File *“; N$;” with “;NU;” records

460 PRINT®*DV,”If you wish to change file nane or nunber of records”

465 PRINT®DVU,”you may edit Record 0. File name is the first data field
470 PRINT®DU,”and the nunber of records will be the second.
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- 475 PRINTSDV
480 PRINT2DV
485 PRINT®*DVU,” HAs each field of data is displayed, you may change it
490 PRINT®*DU,”by sinply typing the correction and a <RETURN>.
495 PRINT®*DU,” |f no change is desired, then type <RETURN> with no
500 PRINT®*DU,”change. R ‘/’ exits the record changes,
505 :
510 :
515 PRINT®2DU
520 INPUT”Uhich Record do you wish to change”;R$
525 IF ASC(R$)>60 THEN PRINT”Enter the NUMBER of the record, please.”
530 R= UAL(R$) :IF R<O OR R>NU THEN PRINT”Record “;R;”; sure?”:60T0520
535
540 DISK GET,R :REM Read record R
545 INPUT*6,NAS$,NUS
550 :
555 FOR C= 0 7O 30
560 INPUT®6,068(C)
565 NEXT C
S70 INPUT®*6,TTLS
575 :
S80 PRINT”RECORD “;R
585 :
590 PRINT®DY, NRS$; :A$=" * :GOSUB 110
595 IF LEN(A$)>20 THEN PRINT"”Too long!”:G0OTO 590
600 IF (A$<>”” AND F1=1) THEN HA$=RS
605 :
610 PRINT*DV, NU$; :A$=" “ :GOSUB 110
615 'F LEN(A$)> 6 THEN PRINT”Too long!”:G0TO 590
620 IF (R$<>”” AND F1=1) THEN NU$=R$
625 :
630 FOR C=0 TO 30
635 PRINT*DU,G$(C); :A$=" “ :GOSUB 110
640 IF (R$<>”" AND F1=1) THEN G$(C)=R$
645 IF F1=0 THEN 660
650 NEXT C
655
660 PRINT®*DU,TTLS; :A$=" “ :GOSUB 110
662 IF (A$<>”” AND F1=1) THEN TTL$ =A$
664 IF F1=0 THEN 660
665
666
668 REN -Urite to disk buffer
670 :
675 PRINT26, HAS
680 PRINT26, HUS
685 :
690 FOR C =0 TO 30
695 PRINT®6,G63¢(C)
700 NERT C
705 :
710 PRINT®6, TTL$
715 ¢
720 PRINT: INPUT"Do again”;PU$
725 IF LEFT$(PUS,1)="¥" THEN GOTO 515
730
735 DISK CLOSE,®6
740 GOTO 9010 :REM -Exit routine
999
7998
7999 RER --------mmmm e

8000 REN -Find record nunber from nanme of student
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8010

8990 RETURN

8998

8999 REM ------—-mecmmmmee

9000 REN -Exit routine

9010 PRINT"File changes conplete”

9020 PRINT

9030 FOR N=0TO0S00:NEXT

9035 TRAP 0 :REM -Disable TRAP

9040 RUN”START :REN -Return to menu

9998

9999 REM -----c-mmmmmmmee o

10000 REM - LOCK SYSTEN

10010 POKE2073,96 :REM DISABLE <CTRL><C>

10020 PuNE2888,0:PO0KEBT722,0 :RENM ALLOW NULL INPUT
10030 TRAP 9030 :REM -Exit routine ON DOS ERROR
10040 :

10050 RETURN

10 REN -REPORT

15 PRINT CHR$(12): REN CLR/HONE for ADDS

20

30 PRINT” List names & grades from data files

40 PRINT”in vertical format with assignnents and fina! grade.
S0

S5

60 PRINT:INPUT” PASSWUORD-!";PU$

70 IF PU$<>"PASS” THEN 9999

80

100 PRINT :INPUT”Uhich port should this go to <1-8>";DV
110 IF DU<t OR DU>8 THEN 100

140

170

180 PRINT”Uhich file do you intend to work with”;

190 INPUT PUS

192

194 INPUT”Do you want names printed {Yes or No) “;P$
195

196 F10=0

198 IF LEFT$(P$,1)="¥" THEN F10=1
200 REN -Data fields & variables:

205 REN N3 student name 20 characters

210 REN HU$ student nunber 6 digits

220 REN G(C) student grades 3 digits

225 REN C which grade 0 to 30 grades

230 REN TTL$ student’'s total grade/possible grade in record 0
235 REN

240 REN PU$ General input variable. Not saved.

241 REN ov Device used for output

250 REMN | General counter for loops

255 REN PG Possible score, used to find % grade. =TTL$ record O
260

300 RER -

310 DIN G$(33)

320 :

330 :

340 : .

PEEK[65] December, 1987 page 43



400

REN -Access file

402 :

404 DISK OPEN,6,PHS

405

406 DISK GET, O :REN Read Record 0 & save Possible Grade
408 INPUT®*6,N$,NUS

410 FOR C=0 T0 30

412 INPUT®6,68(C)

414 NEXT C

416 INPUT®6,TTL: PG =TTL

418 :

420 PRINTS®DU,”Class: “N$ : PRINT=DU

422 NU=UAL(NUS$)

424

426 FOR C=0 TO 30 :PRINT®=DU, G$(C);” “; :NEKT C
427 PRINT*DVU,PG

428 '

430 FOR 1=t T0 NU :REN Read Student grades
433 PRINT |;

435 DISK GET, |

440 INPUT®6,NA$,NUS

442 FOR C=0 TO0 30

444 INPUT®6,068$(C)

446 NEXT C

448 INPUT®*6,TTL

450 PRINT®DU,NUS; :60SUB10000 :REN Display data record///NO NANE$!
452 FOR C=0TO30:PRINT®*DY, G$(C);™” “;:NEXT C
456 PCT=INT(.5+1000*TTL/(PG+1E-10))/10
458 PRINT®DV,TTL;”/”;P6;"=";PCT

460

485 PRINT®DU,” «

490 :

S00 NEXT |

505 PRINT*DV

510 :

520 DISK CLOSE,®6

530 DISK!”HONE

540 :

9000 REN -Exit routine

9010 PRINT"File listing conpliete”

9020 PRINT

9030 FOR N=0TOS500:NEXT

9699 RUN”START

10000 REN -OPTION TO PRINT NAMNES

10010 IF F10=1 THEN PRINT®DU,” “;HAS;

10020 PRINT®DV

10030 RETURN

10
20
30
31
32
33
34
35
36
37
38
100

REN -

PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
REN

HELP

“(1)
n(z)

“(4)
“(S)

“(1)
“(8)

Initialize Student Files”
Enter/ARdd Student Nanmeas”

Enter Graodes/Scores”
Print Final Report”

Print Short/Hid-Ternm Report”
Edit Student Files”

140 INPUT”In which area do you need help “;I$

PEEK]|65] December, 1987 page 44



150 I=URL(LEFT$(18$,1)): IF (1=3) OR (I=6) THEN GOTO 60020

155 PRINT CHR$(126);CHR$(28):REN CLR

157 FOR N=0 70 10: NEXT: REH Delay to let terminal catch up

160 ON | GOTO 1020,2020,3020,4020,5020,6020,7020,8020,9020

170

180

1000 REM - --------ommmm oo -

1010 REM Initialize student files

1015

1020 PRINT™ This selection allows the disk space previousiy allotted
1025 PRINT”by CREATE selection in the first menu to be set up for the
1030 PRINT”student files. |f you had not previously CREATED a file for .
1035 PRINT”the clasa, you must do that now. MWUhen asked for the nuaber
1040 PRINT”of tracks in the file, divide the number of students by 23,
1045 PKINT”and allow one extra track for possible additions., Thus a
1050 PRINT"class of 25 would need 2 tracks mininua, and you night allou
1055 PRINT”a third for extras. MHhen students are deleted later, the
1060 PRINT"deleted records are ignored, but not physically removed.
1065 PRINT

1070 :
1075 PRINT” File space may be reused iater, as the student names can
1080 PRINT”optionally be retained. This allows the same class |ist

1085 PRINT"to be used again for the next quarter of a semester or year
1090 PRINT”long ciass.

1095

1999 GOTO 60020: REM Exit

2000 REM - ------mmmm e

2010 REN -Enter student names/add new students

2015 :

2020 PRINT” Once a class file has been CREATED and Initialized, it is
2025 PRINT"ready to enter student names (and optionaly) nuabers. |f

2030 PRINT"the school system currently uses nunbers for students, this
2035 PRINT”set of programs aillows their use, but does not require then.
2040 PRINT”Grade reports may be printed without student names. These
2045 PRINT”reports may then be displayed to allow students to see hou
2050 PRINT”they are doing, without anyone’s name being attached to a
2055 PRINT”grade. Students know their own student nunber, since it is
2060 PRINT"printed on each schedule and gradecard sent out from the
2065 PRINT”school .

2070 PRINT

20875 PRINT™ If it is necessary to interrupt entering names, the |ist
2080 PRINT”may be continued at a later tine. | made no atteapt to
2085 PRINT”alphabetize the name list, since grades are also kept in a

2090 PRINT”gradebook as backup. This way the list matches the “;
2095 PRINT”gradebook order.

2100 PRINT

2105 PRINT” HNorma! entry is ‘LAST FIRST I, ,NUMBER’ order. Note

2110 PRINT”there is NO COMMA between the first and last names. These
2115 PRINT”are stored as only ONE data field. R six digit number

2120 PRINT”should be large enough for even the largest secondary school
2125 PRINT

2999 GOTO 60020: REM Exit

3000 REM --------ommmmme -

3020 PRINT

3999 GOTO 60020: REM Exit
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4000
4010
4015
4020
4025
4030
4035
4040
4045
4050
4055
4060
4065
4070
4075
4080
4085
4090
4999
5000
5020
5025
5030
5035
5040
5045
5050
5055
5060
5065
5070
5999
6000
6020
6999
7000
7020
7025
7030
7035
7040
7045
7075
7999
8000
8010
8015
8020
8025
8030
8035
8040
8045
8050
8055
8060
8065
8070
8075
8080
8085
8090

REM —-meommm oo
RER -Enter grades / scores

PRINT” Once a file is CREATED and Initialized, and student nanes

PRINT”have been entered, grades may now be entered. The intent is
PRINT”that all the student’'s grades may be entered at one tinme for
PRINT”one assignment, quiz, or test. This version makes no
PRINT”distinction among the different types of grade. |If you need
PRINT”a higher % of the acore from homework, just grade a few nore
PRINT”homework papers. All grades must be numeric.

PRINT

PRINT” V¥You HUST enter a score for all of the students ot once.
PRINT”If it should happen that some students have not yet
PRINT”conpleted the assignment, enter a zero. This can later be
PRINT”changed by the EDIT function.

PRINT

PRINT” When the last score is entered, the program totals the

PRINT”individual student scores and stores it on the disk also.
GOTO 60020: REM Exit

REM ---ccmmm e -

PRINT

PRINT” This option prints the whole class list with the student
PRINT”"number first, optionally the student names (Handy when you
PRINT”are transferring grades to gradecards for the office records)
PRINT”and then the string of grades/scores. The last itemn is the
PRINT”student’'s total score, the possible score, and the current
PRINT”percentage.

PRINT

PRINT” The first horizontal line on the chart is a list of the
PRINT”possible scores for each of the tests/quizzes.

PRINT .

GOTO 60020: REM Exit

REM —-ccmmm e mmmeomoo U

PRINT

GOTO 60020: REN Exit

REH ----—-- -~

PRINT “1f you need to present a mid-quarter report, a short forn
PRINT”of report card is helpful. This choice prints the student’s
PRINT”nane, lists her scores, prints the total and ¥ average,
PRINT”and optionally prints a letter grade. HNo password is
PRINT”included in this version,

PRINT

PRINT

GOTO 60020: REM Exit

REM - - - e -

REN -Edit files

PRINT” This program must be used carefully!! It allows any grade
PRINT”of any test, quiz, or student to be altered. Be sure to
PRINT”change the right grade!! And DON’'T let students even be
PRINT”aware that there IS a password for this one, let alone what
PRINT”it is!!! Best yet, keep the disk at hone.

PRINT

PRINT”Hote that changing a grade does not change the student’s
PRINT”total score. VYou need to change it also, or simply wait

PRINT”until the next entry of grades with Menu choice 4 updates
PRINT”all of the totals.

PRINT

PRINT” VYou nmay proceed from one section to another without
PRINT”looking at all the entries between by typing a */’ at
PRINT"any tinme.
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PRINT: INPUT”Press <RETURN> to quit or enter ‘H’

8999 GOTO 60020: REM Exit

9000 REM --~-----memmmmcmcm - -
9020 PRINT

9999 GOTO 60020: REH Exit

10000 :

10010 :

60000 REM -----------"-mmmmme o
60010 REN common exit

60020

60030 IF 1$="H” THEN RUN

60050 RUH"START”, 2000

for more “; 1%

AD$

[Editor’s Note: Due to publication
delays and other problems, some of
these advertisements are rather old
and the items offered may no longer
be available. My apologies to both
subscribers and advertisers.]

C3B with 80MB hard disk, dual
floppies, Hazeltine 1420 terminal,
CP/M, serial and parallel cards, 65U
v1.44 with manuals. $500. Al Stark
(703)-524-5455 DWH

For Sale: OSI Equipment including
CPU’s, hard disks, and dual disk
drives, printers, cabinets, key-
boards, and monitors. Call (301)-
652-5424 9amt05:30 pm EST Mon-
Fri. M. Garvis

Wanted: C3 systems, 36 & 74 MB
hard disks, terminals, printers, etc.
Contact Mr. Joseph Clark 804-455-
6666

For Sale: Three 527 boards (56K),
one CA-9 parallel printer board with
cable,one 555 board. Also five bare
boards: 538, 555, 567, 570, 574. All
in “new” condition. Call for negotia-
tion. Would like a 620C bus exten-
der for my C4P. Bill Atkinson,
Wheeling, WV Home: 304-242-
0337, Work 304-234-3159

rm-Pl

A smartterminal program running under
0S-65D V3.3 which allows capturing
and transmitting to and from disk. Term-
Plus also supports error-free file trans-
fers and cursor addressing on CompuS-
erve. Memory size does notlimitthe size
of files that can be captured or transmit-
ted. Video systems get enhanced key-
board driver with 10 programmable
character keys. 10 programmable func-
tion keys on both serial and video sys-
tems. Utilities included allow translating
captured text files into OSI source for-
mat for BASIC and Assembler pro-
grams or into WP-2/WP-3 format, trans-
lating OSI source files into text files for
transmitting to non-OSI systems, and
printing captured text files. Runs on alt
disk systems, mini's or 8, except the
C1P-MF. $35.00.

Jerm-32

Same as Term-Plus, but for OS-65D
V3.2. Video system support includes
enhanced keyboard driver, but uses
V3.2 screen driver. $35.00.

Jerm-65U

Patterned after Term-Plus, Term-65U is
a smart terminal program for OS-65U
(all versions) running in the single user
mode. Allows capturing text to disk files.
Term-65U will transmit text files, or
BASIC programs as text. The program
will also send WP-3 files as formatted
text and can transmit selected fields in
records from OS-DMS Master files with
sorts. Includes utilities to print captured
text files or to convert them into WP-3/
Edit-Plus or BASIC files. $50.00

ASM-Plus

ASM-Plus is a disk-based assembler
running under OS-65D V3.3 that allows
linked source files enabling you to write
very large programs, regardless of sys-
tem memory size. ASM-Plus assembles
roughly 8 to 10 times faster than the OSI
Assembler/Editor and is compatible
with files for that assembler. ASM-Plus
adds several assembly-time com-
mands (pseudo-opcodes) for extra
functionality. Included is a file editor for
composing files that allows line editing

and global searches. $50.00

Edit-Plus

Styled after WP-3-1, although not quite
as powerlul, Edit-Plus allows compos-
ing and editing WP-3 compatible files
and to have those files printed as for-
matted text. Edit-Plus uses line-oriented
editing, as opposed to the screen ed-
iting of WP-3, and also allows global
search and replace. Edit-Plus fixes
problems in WP-3 including pagination,
inputs from the console, and file
merging(selectable line numbers from
the merged file). Edit-Plus can perform
a trivial right-justification, but it does not
support true proportional spacing. Re-
quires 0S-65D V3.3. or 0S-65U V1.44
(specify) $40.00

Data-Plus 65U Mail Merge

A program to insert fields from OS-DMS
Master files into WP-3 documents.
Qutput can be routed to a printer or to a
disk file for printing later or for transmis-
sion via modem using Term-65U. Inser-
tions are fully selectable and are prop-
erly formatted into the output. Perfect for
generating form letters. $30.00
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( )} C1P Sams Photo-Facts Manual. Complete schematics, scope waveforms and board photos All you -

need to be a C1P or SH Wizard, just .- o $795 $
{ ) CA4P Sams Photo- Facts Manual. Includes pinouts, photos, schematics for the 502, 605, 527, 540 and

542 boards. A bargain at L . $15.00 $
{ ) C2/C3 Sams Photo-Facts Manua!. The facts you need to repair the targer OSI computers. Fat with $30.00 $

useful information, but just

{ ) OSI's Small Systems Journals. The complete set, July 1977 through April 1978, bound and reproduced
' by PEEK (65). Fuli set only . $15.00 $

( ) Terminal Extensions Package - lets you program like the mini-users do, with direct curser positioning,
mnemonics and a number formatting function much more powerful than a mere “print using.” Requires

65U. ' $50.00 $§

{ ') RESEQ - BASIC program resequencer plus much.more. Global changes, tables of bad references,
GOSUBs & GOTOs, variables by line number, resequences parts of programs or entire programs,
handles line 50000 trap. Best debug tool I've seen. MACHINE LANGUAGE VERY FAST! Requires 65U :
Manual & samples only, $5.00 Everything for $50.00 $

{ ) Sanders Machine Language Sort/Merge for OS 65U Complete d|sk sort and merge, documentation
shows you how to call from any BASIC program on any disk and return it orany other BASIC program
on any disk, floppy or hard Most versatile dlsk sort yet. Will run under LEVEL I, I, or i, It should cost
more but-Sanders says, “...sell it for just... $89.00 $

{ ) KYUTIL‘: The ultimate OS-DMS keyfile utility package. This implementation of Sander’s,SORT/MERGE
creates; loads and sorts multiple-field, conditionally loaded keyfiles. KYUTIL will load arid sort a keyfile of

over 16000 ZIP codes in under three hours. Never sort another Master File. ! $100.00' $ —_—
() -Assembler Editor & Extended Monitor Reference Manual (C1P, Cap & c8P) ' $6.95 $
( ) 65V Primer. Introduces machine language programming. - $4.95 $
() C1P, C1P MF, C4P, C4P DF, CAP MF, C8P DF Infroductory. Manuals ($5.95 each please spemfy) $5.95 $
( ) Basic Reference Manual — (ROM, 65D and 65U) e ) T " $5.95 $.
( ) C1P, C4P, C8P Users Manuals — ($7.95 each, please specify). L s $7.95 §
(') How to program Microcomputers. The' C-3 Series ' “ } $795 §
( ) Professional Computers Set Up & Operatlons Manual CZ-OEM7C2-D/CSQOE'M/EE,-D/C:S-A/CS-B/' e $,§.£?5 $
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