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HS=232 PRINTER ADAPTER FOR THE COMMODORE PET

The CONNECTICUT mi{croCOMPUTEit ADApter model (204 {s the first in a line of peripheral adapters for the
COMMODORE PET. The CmC ACA 1240 drives an KS=~232 printer from the PET IEFE~-488 bus. The CmC ADA 127@ allows
the PET owner to ootain hard copy program listings, and to type letters, manuscripts, mailing labels, tables
of data, plctures, involces, grephs, checks, needlepoint patterns, etc., using a standard R§-232 printer.

The CmC ATA model 1204B comes assembled and tested, without power supplies, case, or RS=232 connector
for $93.5A. The CmC ADA 12@AC comes complete for $169.0A., Specify baud rate when ordering. (32@ baud is
supplied unless otherwise requested. Instructions for changing the baud rate are included.)

WORD PROCESSOR FOR THE COMMODORE PET

CONNECTICUT microCOMPUTER now has a word processor program for the COMMODORE PET. This proaram permits
composing and printina letters, flyers, advertisements, manuscripts, articles, etc., using the COMMODNKE PET
and an kS-232 printer.

Script directives include line length, left margin, centering, and skip. Edit commands allow the user to
Insert lines, delete lines, move lines, change strings, save onto cassette, load from cassette, move up, move
down, print and type.

The CmC Word Processor Proaram addresses an RS-232 printer through a CmC printer adapter.

The €mC Word Processor Program is available for $29.5@.

KS=232 TO CURKENT LOOP/TTL ADAPTER

The CmC ACApter model 40@ has two circults. The first converts an R§-232 signal to a 2 ma current loop
signal, and the second converts a 20 ma current loop signal to an HS=232 signal. With this device a
computer’s teletype port can be used to drive an RS-232 terminal, or vice versa, without modification of the
port. The CmC ADA 444 can also be paralelled to drive a teletype or [S-232 printer while still using the
computer’s reqular terminal. The CmC ADA 403 can easily be modified to become an RS-232 to TTL and TTL to
RS-232 AlApter. The CmC ADA 409 does not alter the baud rate and uses standard power supplies. The current
loop is isolated from the RS-232 signal by optoisoléetors.

The CmC ADA 4% {s the perfect partner for KIM 1{f vou want to use an R$=232 terminal instead of a
current loop teletype.

The CmC AUA 4vM4S comes with drilled, plated through solder pads and sells for $24.5@. The CmC ADA 4008
comes with barrier strips and screw terminals and sells for $29.50.

This ennouncement wes composed on a COMMODORE PET and printed on a GE
TermiNet using o CmC ALA 120UC printer adapter and the CmC Word Processor
Proaram,

P I PP RO (P AR ARCI PRI RRA ISP PR D AP PRI R (I RIS D IR D RRCD EIC PR O D PP PU (P P (PRI TP ORI PR D FRCI SN P #R D SNAI 29C ) PRAP VR P IRCD ERCPIRLIER P PRI 0P D PRD
DRI ECIE£CPH0CDRECI00EIPREIFNED AP SREI PRI OISR UD AR D #HUD SR EP AP IR D2 F (D ERCIABEI S P IR PRI M ROI RFCI TN S0P 02CP 08I VRO ERCI PR SR PTI AP AR P FHCINIEIARCI FRCD OO CD SR I 00 ¢

onty i Omscription { baud rate ! price ! total ! Mai) with ramittance or :Enrq. informstion tos
| CoC ADA 12088 (Dasic) 1 I 498,58 | i ,—[;) CONNECTICUT miCrOCoMPUTER
1 CaC ADA 1206C (compiste) t 1 4169.0 1 1 I :J] _ 150 Pacono Rodd, Rooma
| €»C Mord Pracessor Progras (cassette) 1 829.%8 1 |"“ L) Bfookﬂ f:ld, Conn. 06804
1 CmC ADA 4995 (yoider peds) | 424,59 | 1 MAME e
| CoC ADA 4208 (barrier strips) | $29.58 1| ! CIHPANY .
Subtot sl ' I ADORE 5%

Connecticut residents add 7YX sales tax ! t

Hendling and shipplng - add per order ! 43, 1 ciry

Foralgn alr sall - scd 5,83 per order t 1 STATE ne

Total inciuded with order | '

CHARGE T01V] SA IMASTER CHARGE MsC [NTERBANK NUMBER (Expiration date

Credit card numer "

SIGRATURE




With this issue we introduce a new format for

MICRO. We were dissatisfied with the quality of
the last couple of issues of MICRO, particularly
the last issue, and decided to try a different
type of printing. This new format is similar
to the old, but is on lighter paper, printed on
a web press, saddle stiched instead of side
stapled, and does not have the old MICRO border.
We have kept the features that most people said
they wanted - especially the three hole punch.
Of course, we will not know the quality of the
new printer’'s product until after this gqoes to
press. If you have any comments, let us hear
from you. .

Rick Auricchio, who wrote "An Apple II Program-
mer's Guide" in MICRO npumber 4, has provided
angther super article in "BREAKER: An Apple II
Debugging Aid". This article/program allows the
Apple user to debug his program with real break-
points which permit the user to interrupt his
program at any point, gain control, and then
continue execution. The program, written in
assembler has a lot of useful techniques and is
presented in its entirety.

Those of you planning to add more RAM to your
Apple II will find some valuable comparative
information about 16K RAMS in Allen Watson III's
article on "MOS 16K RAM for the Apple II This
info includes a table on how to decode how the
various manufacturers encode their access times.

Willijam M. Shryock Jr. presents an "Improved
Star Battle Sound Effects" program for the Apple
II based on the original article by Andrew H.
Eliason in issue number 6.

Gary A. Creighton has a number of items for the
PET under the title "PET Update'". Included are
a discussion of the RND (Random Number) Function
use, a short program for Machine Language Stor-
ing in BASIC, some rules for USR Parameter Pass-
ing, and a machine language program to Save
Mancine lLanguage and load Directly. A most use-
ful set of goodies for the PET user.

Marvin L. De Jong's series on "6502 Interfacing
for Beginners" continues with a discussion of
"The Control Signals". The article presents the
basic theoretical information, and then a pro-
gram and hardware test configuration for ex-
perimenting with the control signals.

Quite often you may find that you have two sets
of object code that are very similar, but not
identical. It would be useful to have some way
to let the computer compare the two sets of code
and display the differences. This may sound
simple, but since the addition of a single line
of code would make all subsequent lines "differ-
ent” even though they were identical except for
the slight offset, it is not so simple. IJ. S.
Green presents the solution and a program in
"6$502 Opcode Sequence Matcher'".

IN THIS ISSUE . . .

Ever have doubts about your PET's memory? Then
you will want to try "A Memory Test Program for
the Commodore Pet" by Michael J. McCann. The
program requires that the lowest 4K of memory be
working and can be used to test all other memory
in the PET.

Marc Schwartz presents some rules and ideas for
"Apple Calls and Hex-Decimal Conversion", a use-
ful tool when trying to generate the decimal
equivalents for hex codes.

Once upon a time there were hardly any articles
about 6502s at all. Now William R. Dial's "6502
Bibliography" is up to reference number 379, and
this includes many multiple references. Since
a reference of interest is of limited value if
you do not know where to find the original, a
list of "6502 Information Resources" has been
compiled by William R. Dial that tells where to
obtain the various magazines he has been using
in the bibliography and how much they cost.

Every once in a while someone will ask "What can
you do with a KIM-1 now that the PET is here?"
Joseph L. Powlette and Charles T. Wright show

how to use the "KIM-1 as a Digital Voltmeter".

An automated "Cassette Tape Controller" is the
subject of Ffred Miller's KIM article. He pre-
sents a complete hardware/software system to aid
the user who wants to control cassette tapes
from his KIM.

Andrew H. Eliason discusses the "Apple II High
Resclution Graphics Memory Organization", and
presents a few short programs that help to un-
derstand and use this feature of the Apple.

Chris Sullivan presents the first program that
he wrote for the new Synertek SYM-1, "A Digital
Clock Program for the SYM-1". The program is a
24 hour clock and has a number of SYM specific
subroutine calls and special locations which
make it a good introduction for the SYM owner.

Commodore thought they were being pretty smart
making the PEEK in BASIC incapable of PEEKing at
BASIC itself. Harvey B. Herman was even smarter
and shows how he is "Peeking at PET's BASIC".
He raises some questions about Commodore's basic
strategy.

"KIMBASE" is a major program by Dr. Barry Tep-
perman. While the purpose of the program is to
convert from almost any number system to any
other, its main value to many readers may be in
the numerous subroutines which provide support
multiplying, dividing, and other functions.




WE'RE STILL NUMBER ONE !

Robert M. Tripp, Editor

It's been a whole year since I sat down to write
"We're Number One!" for the first issue of
MICRO. Since then a lot has happened within the
microprocessor/microcomputer world, and if any-
thing, the position of the 6502 as the leader
has been strengthened.

THE 6502 MICROPROCESSOR FAMILY

There have been a couple of major changes in the
basic 6500 family of microprocessor products.
Most significant has been the emergence of
Synertek and Rockwell International as major
producers of 6500 type products. While many
companies recognized that the 6500 series of
products being developed by MOS Technology were
in many technical aspects superior to the 8080
and 6800 product lines, they were reluctant to
commit to a sole source product manufactured by
a relatively small company. Now that Synertek
and Rockwell have made major commitments to de-
velop and support the 6500 line, its growth and
acceptance should accelerate.

Rockwell and Synertek are not simply second
saurcing existing MOS Technology products, but
are undertaking a number of significant new 6500
related product developments. Rockwell has in-
troduced the R6500/1 one-chip microcomputer.
Synertek is soon to announce a 6551 ACIA., Also
in the works by Rockwell and/or Synertek are
a 6545 CRT Controller, a 6509 16 bit micro-
processor, and a number of other products. It
looks as though most development work at MOS
Technology has slowed or stopped and that most
of their efforts are devoted to supporting the
PET and KIM-1 systems.

A searing blast at the 6502 microprocessor which
was written by Jack Hemenway and appeared in EDN
was very solidly "put down" by articles by
several qualified writers which appeared in a
later issue.

THE 6502 MICROCOMPUTERS

This has been a very big year for 6502 based
systems. Most of the trade talk and magazine
articles are about the PET, TRS-80, and the
Apple II, and two-out-of-three ain't bad! The
Apple II was just becoming available a year ago
when MICRO started, -and in fact was featured on
the first MICRO cover. Since then the growth of
the Apple II has been one of the brightest suc-
cess stories of the year. In a year when many
of the original 8080 based companies found them-
selves in deep trouble, the 6502 based Apple
Computer Company flourished. A year ago it was
impossible to get a Commodore PET. They had
been demonstrated at some computer shows, but
were not yet available. Since then they have
come on strong. The "grass roots" support for
the PET seems very strong, judging from the num-
ber of small magazines that have sprung up de-
voted to the PET.

As our new years starts, there are two major new
6502 system developments. The Synertek SYM-1 is
a single board computer which is essentislly an
upgrade of the KIM-1. It has more RAM, ROM, and
1/0 than the KIM, plus a much more powerful mon-
itor program, plus a number of other features.
It is just becoming available now, and selling
for $269 with 1K RAM, is hoped to do for Syner-
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tek what the KIM-1 did for MOS Technology. The
AIM 65 is Rockwell's way of announcing its
serious entry into the 6502 world. This single
board system includes a full typewriter style
keyboard, twenty character LED display and a
twenty column printer, plus room for 4K RAM, up
to 20K ROM, and an extensive 8K monitor. This
product is sure to generate a great deal of in-
terest in the 6502 from a variety of users.
Both Synertek and Rockwell will be selling
an assembler in ROM and an 8K BASIC in ROM by
the end of the year.

In addition to these major 6502 microcomputer
systems, a number of other smaller manufacturers
have introduced 6502 based systems in the past
year. The only major drop-out during the year
was ECD's MICROMIND. Since this system was
never really delivered from production to any
customers, it's loss was probably of little sig-
nificance, except to those loyal customers who
had their money tied up for a year or so.

6502 SOF TWARE

Whereas a year ago there were only a small hand-
ful of programs available for the 6502, there
must by now be hundreds of them. Both the PET
and the Apple II have generated large markets
for 6502 based software, and many stores now
have large quantities of programs for sale.

MICRO

We have been very pleased with the gqrowth of
MICRO in its first year. The first issue was
28 pages long and went to about 450 subscribers
and stores. This issue is twice the size and
will immediately go out to about 2000 subscrib-
ers and about 1500 more copies will go to the
computer stores. A distributorship has been
established in Europe to handle the growing in-
terest over there. And, due to popular demand,
"The BEST of MICRO" will soon be published so
that new subscribers can get the information
from the first year of MICRO. Over 3000 copies
of each issue have been distributed, many as
"back issues" to new subscribers. We are also
quite proud of the quality of the articles
which have been contributed over the year. We
anticipate similar growth during the coming year
as the 6502 continues in phenomenal expansion.

Qur plans for the coming year include increasing
the size of MICRO as required to print all of
the worthwhile articles we receive. Our new
printing format will permit us some increase in
size without requiring an increase in price. If
we continue to receive more good stuff than we
can print, then we will consider becoming a
monthly publication. In order to serve the fast
growing European market, we have arranged to
have MICRO distributed by L P Enterprises in
Britain. This will help keep the cost to 6502
owners in Europe reasonable. .

Our success in the coming year depends on your
input. We can be no better than the material
submitted to us. You have done a great job so
far, so keep up the good work.

7:4
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BREAKER: AN APPLE II DEBUGGING AID

Rick Auricchio
59 Plymouth Ave.
Maplewood, NJ 07040

When debugging an Assembly-language program, one
of the easiest tools the programmer can use is
the Breakpoint. In its most basic form, the
Breakpoint consists of a hardware feature which
stops the CPU upon accessing a certain address;
a "deluxe" version might even use the Read/Write
and Sync (instruction fetch) lines to allow
stopping on a particular instruction, the load-
ing of a byte, or the storing of a byte in mem-
ory. Since software is often easier to create
than hardware (and cheaper for some of us!), a
better method might be to implement the Break-
point with software, making use of the BRK op-
code of the 6502 CPU.

A Breakpoint, in practice, is simply a BRK op-
code inserted over an existing program instruct-
ion. When the-user program's execution hits the
BRK, a trap to the Monitor (via the IRQ vector
$FFFE/FFFF) will occur. In the APPLE, the Mon-
itor saves the user program's status and regis-
ters, then prints the registers and returns con-
trol to the keyboard. The difficult part, how-
ever, comes when we wish to resume execution of
the program: the BRK must be removed and the
original instruction replaced, and the registers
must be restored prior to continuing execut-
ion. If we merely replace the original opcode,
however, the BRK will not be there should the
program run through that address again.

The answer to this problem is BREAKER: a soft-
ware routine to manage Breakpoints. What the
debugger does is quite simple: it manages the
insertion and removal of breakpoints, and it
correctly resumes a user program after hitting
a breakpoint. The original instruction will be
executed automatically when the program is res-
umed !

Is it Magic?

No, it's not magic, but a way of having the
computer remember where the breakpoints are!
If the debugger knows where the breakpoints are,
then it should also know what the original in-
struction was. Armed with that information,
managing the breakpoints is easy. Here's how
the debugger works:

During initialization, BREAKER is "hooked-in" to
the APPLE monitor via the Control-Y user com-
mand exit, and via the COUT user exit. The con-
trol-Y exit is wused to process debugger com-
mands, and the COUT exit is used to "steal con-
trol" from the Monitor when a BRK occurs.

Breakpoint information is kept in tables: the
LOCTAB is a table of 2-byte addresses--it con-
tains the address at which a breakpoint has been
placed. The ADTAB is a table of 1-byte low-
order address bytes; it is used to locate a
Break Table Entry (BTE for short). The BTE is
12 bytes long (only the first 9 are used, but 12
is a reasonably round number) and it contains
the following items:

* Original user-program instruction
* JMP back to user-program
* JMP back for relative branch targets

When adding a breakpoint, we must build the BTE
correctly, and place the user-program break add-

ress into the LOCTAB. There are eight (8)
breakpoints allowed, so that we have a 16-byte
LOCTAB, 8-byte ADTAB, and 96 bytes of BTE's.

As the breakpoint is added, the original inst-
ruction is copied to the first 3 bytes of the
BTE, and it is "padded" with NOP instructions
($EA) in case it is a 1 or 2-byte instruction.
A BRK opcode ($00) is placed into the user pro-
gram in place of the original instruction’s op-
code (other instruction bytes are not altered).
The next 3 bytes of the BTE will contain a JMP
instruction back to the next user-program inst-
ruction.

If the original instruction was a Relative
Branch, one more thing must be considered: if
we remove the relative branch to the BTE, how
will it branch correctly? This problem is sol-
ved by installing another JMP instruction into
the BTE for a relative branch--back to the Tar-
get of the branch, which is computed by adding
the original PC of the branch, +2, +offset.
This Absolute address will be placed into the
JMP at bytes 7-9 of the BTE. The offset which
was copied from the original instruction will be
changed to $04 so that it will now branch to
that second JMP instruction within the BTE; the
JMP will get us to the intended target of the
original Relative Branch.

A call to the routine "INSDS2" in the Monitor
returns the length and type of an instruction
for the "add" function. The opcode is supplied
in the AC, and LENGTH & FORMAT are set approp-
riately by the routine.

Removal of a breakpoint involves simply rest-
oring the original opcode, and clearing the
LOCTAB to free this breakpoint's BTE.

Displaying of breakpoints prints the user-prog-
ram address of a breakpoint, followed by the
address of the BTE associated with the break-
point (the BTE address is useful--its importance
will be described later).

When the breakpoint is executed, a BRK occurs
and the APPLE Monitor gets control. The monitor
will "beep" and print the user program's regis-
ters. During printing of the registers, BREAKER
will take control via the COUT exit. (Remember,
we get control on every character printed - but
it's only important when the registers are being
printed. That's when we're at a breakpoint).
While it has control, BREAKER will grab the
user-program's PC and save it (we must subtract
2 because of the action of the BRK instruction).
If no breakpoint exists at this PC (we scan LOC-~
TAB), then the Mointor is continued. If a
breakpoint does exist here, then the BTE ad-
dress is set as the "continue PC". In other
words, when we continue the user program after
the break, we will go to the BTE; the original
instruction will now be executed, and we will
branch back to the rest of the user program.

Using BREAKER

The first thing to do is to load BREAKER into
high memory. It must then be initialized via
entry at the start address. This sets up the
exits from the Monitor. After a Reset, you must
re-initialize via "yeI" to set up the COUT exit

MIBRQA®



again. Upon entry at the start address, all
breakpoints are cleared; after "YcI", they re-
main in effect.

To add a breakpoint, type: aaaaYcA (Yc is
control-Y). This will add a breakpoint at
address 'aaaa' in the user program. A 'beep!'
indicates an error; you already have a break-
point at that address. To remove a breakpoint,
type: aaaa¥YcR. This will remove the breakpoint
at address t'aaaa' and restore the original op-
code. A 'beep' means that there was none there
to start with.

Run your user-program via the Monitor's "G" com-
mand. Upon hitting a breakpoint, you will get
the registers printed, and control will go back
to the monitor as it does normally. At this
point, all regular Monitor commands are valid,
including "YcA", "YcR", and "YcD" for BREAKER.

To continue execution (after looking at stuff
maybe modifying some things), type: YeG . This
instructs BREAKER to resume execution at the BTE
(to execute the original instruction), then to
transfer control back to the user program. Do
not resume via Monitor "G" command--it won't
work properly, since the monitor knows nothing
of breakpoints. To display all breakpoints,
type: YeD. This will give a display of up to 8
breakpoints, with the address of the associated
BTE for each one.

Caveats

Some care must be taken when using BREAKER to
debug a program. First, there is the case of
BREAKER not being initialized when you run the
user program. - This isn't a problem when you
start, because you'll not be able to use the Yec
commands. But if you should hit Reset during
testing, you must re-activate via "YcI",
otherwise BREAKER won't get control on a break-
point. If you try a YeG, unpredictable things
will happen. If you know that you hit a break-
point while BREAKER was not active, you can
recover. Simply do a "YcI", and then display
the breakpoints (YcD). Resume the user-pro-
gram by issuing a Monitor "G" command to the BTE
for the breakpoint that was hit (since BREAKER
wasn't around when you hit the breakpoint, you
have to manually resume execution at the
BTE). Now all is back to normal. You can tell
if BREAKER is active by displaying 1loc-
ations $38 and $39. If not active, they will
contain $FO FD.

It's also important to note that any user pro-
gram which makes use of either the Control-Y or
COUT exits can't be debugged with BREAKER. Once
these exits are changed, BREAKER won't get con-
trol when it's supposed to.

BREAKER DEBUGGER: Routines to Handle up to 8
Breakpoints, for use in Debugging of User Code.

**x*% APPLE-~2 MONITOR EQUATES

*

B02E FORMAT EQU
BO2F LENGTH EQU
893C all ECU
893C AlH ECU
¥03E a2l EQU
Pa3F AZ2H EQU
22489 A3L EQU
¥94l A3H ECU
*
pa36 CSWL EQU
B237 CSWH EQU
*
F88E INSDS2 EQU
F944 PRNTYX EQU
FDDA PRPYTE EQU
FCED coutr ECU
FF65 RESET EQU
FF69 MON EQU

*

CBANCE 'LOWPAGE'

X'2E' INSTRUCTION FORMAT
X'2F! INSTRUCTION LENGTH
x'3c!’ WORK AREA
X'3c'
X'3E'
X'3F'
X'49'
X'al'
X'36' CoUT SWITCH WORD
X'37°
X'F8BE' CISASSEMELER
X'F949’' PRINT Y/X REGS IN HEX
X'FDDA' PRINT aC IN HEX
X'FDED' CHAR OUT
X'FF65' MONITOR RESET
X'FF69' MONITOR ENTRY

TO LCCATE

NOW SET FOR A 32K SYSTEM.

*
* ELSEWHERE IN MEMCRY. IT IS
*
*

208924870 LOFPAGE EQU X'7p" 3 PGS FEFORE END MEMORY
7L ORC LOWPACE**8 ORG QUT TO MEMORY TOP
7029 4C 36 7F  INIT JMP INITYX =>INITIALIZATION ENTRY

*

* ——— DATA AREAS --=- *

*
7023 Y F¥1 DC ) 'FINCPC' WORK BYTE 1
7004 20 F¥2 DC 2 'FINDPC' WORK BYTF 2
7005 20 PCL bC ) 'GO' PC LO
7CR6 ae PCH oC ) 'CO' PC HI

*

** SKELETON BREAK-TAELE ENTRY (BTE) **

*
7087 2¢ SKEL LC ) SKELETON BTE
7D28 EA NOP NOPS FOR PADDING
7099 EA NOP
7004 4C 290 09 JHP 0 JUMP BACK INLINE
708D 4c DC x'4ac' JUMP OPCODE FOR BRRANCHES

VI [CIRIO e
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*

* -- LO ADDRESS OF BTE'S KEPT IN ADTAB -~ *
*

7DE 26 ADTAB DC BTE@&255 LO ADDRESS
7DOF 32 DC BTE1&255
7D10 3E DC BTE2&255
7D11 4a DC BTE3&255
7D12 56 DC BTE4&255
7D13 62 DC BTE5&255
7D14 6E DC BTE6&255
D15 7a DC BTE7&255
*
** _- LOCTAE CONTAINS ADDRESS OF USER-PROGRAM INSTRUCTION
* WHERE WE PLACED THE BREAKPOINT IN THE FIRST PLACE.
7D16 LOCTAR  ©S 2%8 SPACE FOR 16 PCH/L PAIRS
*
** —. BREAK-TABLE ENTRIES {(BTE'S) --~ *
*
ID26 BTE# DS 12 12-BYTES RESERVED
7D32 BTEL DS 12
7D3E - BTE2 DS 12
7D4a BTE3 DS 12
7D56 ETE4 DS 12
7D62 BTES DS 12
7D6E BTE6 DS 12
7D7A BTE7? DS 12 ENOUGH FOR 8 BREAKPOINTS
*

* END OF DATA AREAS

* THE REST IS ROM-ABLE.
*

L2 RS2 R RS2SR R 2222 R 2 R R R R 2 R R 2 2 R F R 2 R R R R R PR R P R R R R Y

* NAME: FINDPC
* PURPOSE: CHECK IF PC IN FW1/FW2 MATCHES ANY IN LOCTAB
* RETURNS: CARRY SET IF YES; XREG=ADTABR INDEX 4-7
* CARRY CLR IF NOT; XREC=GARBAGE
* VOLATILE:DESTROYS AC
LR R Ry Y e Y R SRR aa Y
7Ce6 a2 @F FINDPC LDXIM 15 PYTE-IVDEX TC END CF TABLE
7088 AD 44 7D FpC@dd LDA Fw2 GET FCR COMPARE
7C8F CD 16 7C CMPX LOCTAE A PCH MATCH?
TC8E D& ¢8 DNE FPCE€2 =>NO. TRY NEXT 2-PYTE ENTRY
70949 aD 83 70 LDA FWl GET PCL NOW
7D93 DC 15 7D CMPX LCCTaR-1 A PCL MATCH?
7D96 FE @6 BEC FPCY4 =>YES! WE HAVE A BREAKPOINT!
7C98 CAa FEC@2 DEX EACK UF ONE
7C99 Ca DEX AND ANOTHER
7C9a 14 EC EPL FPCd8 =>L0Q ENTIRE TABLE SCAN
709C 18 CLC =>DONE; SCaN FAILED
7C9D 6¢ RTS
*
JC9E 48 FPCP4 PHaA HOLD aC
7C9F 8a XA HALVE VALUE IN XREG
7DA¢ 4a LSRa SINCE IT'S 2-BYTE INDEX
7Dal AA TaX
7Daz2 68 FLA
7CA3 38 SEC SET 'SUCCESS!
7DA4 69 RTS

LA X RS R RS R R R R RS RRRRRRRRR2 R RRRRRRRRRRRRRAREERRRSRRERREERZERESES]

* NaAME : BREAK

* PURFCSE: HANDLE ENTRY AT ERK AND PROCESS BREAKPOINTS

* NOTE - TBIS RCUTINE GETS ENTERED ON *EVERY* 'COUT'

* CALL--IT KNOKS AFOUT BRRK RECAUSE THE MONITOR'S

* REGISTERS ARLE SETUP TC FRINT USER REG CONTENTS.

* AFTER PROCESSINC IS CCNE, IT RESTORES THE MCNITOR'S

* EECS ANC RETURNS.

IR R R Y N T ST YR
7Cab E¢ FP PREAK CPXIM X'FE' IS XREC SET FOR EXAMINE-REGS?
TCAY Ly 27 ENE ERKXX =>NC GET OUT NOW.

WIBRA® -



7£A9 C9 AP BRK®?2 CMPIM X'ag' IS5 AC SETUP CORRECTLY TOO?

7DAR D@ 23 BNE ERKXX =>NOPE. FALSE ALARM!
IDAD A5 3C LDAZ alL GET USER PCL
7DAF 38 SEC AND BACK IT UP ~
7DBY E9 82 SECIM 2 EY 2 BYTES SINCE ;
7CB2 8D #3 7D STA Fwl BRK BUMPED IT!
7DB5 A5 3D LDAZ AlF GET PCH
7CB7 E9 20 SBCIM ) DO TEE CARRY
7DR9 8D @4 7D STA FW2 AND SAVE THAT TOO
7DBC 20 86 7D JSR FINDPC A PREAKER OF OURS HERE?
7DBF 90 9B BCC BRKO4 =>NOPE. WE WON'T HAMDLE IT!
7DC1 BD @E 7D LDAX ADTAR YES; GET BTE ADDRESS THEN
7DC4 8D #5 7D STa PCL AND SET IT as THE 'GO’
7DC7 a9 7D LDAIM LOWPAGE PC FOR THE 'GO' COMMAND.
7DC9 8D @6 7D STa PCH {OUR PAGE FOR BTE'S)
*
7DCC A9 ag BRKO 4 LDAIM X'ap’ SET aC PACK FOR MONITOR
7DCE A2 FB LDXIV X'FB' AND XREG TOO
7DD 4C F? FD  BRKXX JMP X'FDFQ" =>NO. RIGHT RACK TO COUT ROUTINE!
de de de g de e de dede de de dedk dede de gk dedk ok dede de ek ke de ek dede gk k dr ok dede ok dk ok ks dede dedk s sk kg de g de ok ko ke ok ko
* k% PROCESS THE 'CO' COMMAND {RESUME USER EXECUTION) **
* COMMAND FORMAT: { * Yc G ) .
khkhkhkkhkhkhkhkhhhkhkhkhkhhkhkhkhkhkhhhhhkhhhhhhrhkhkhhkhkhhkhkhkhkhkhkAhhkhkdhhhhhkhkhkhhhhdhkhkhkk
7DD3  AD 05 7D CMDGO LDa PCL GET RESUME PCL
7D0D6 85 3C STAZ AlL AND SETUP FOR MONITOR
7DD8 AD 96 7D LDA PCH TO SIMULATE AN 'XXXX G' COMMAND
7DDE 85 3D STAZ AlH NORMALLY .
7DDD 4C B9 FE JMP X'FER9" =>SAIL INTO MONITOR'S 'GO’
Cal
% dedkd dedkde gk dede de s ok deodk dedk g g ook dede de ok de sk ok de dede ok dede gk ok e de g sk de drdk sk de sk de gk sk A de ok gk ok ok ok ok e e ke ok ok ok ke 5
*k WE GET CONTROL HERE ON TEE CONTROL-Y USER EXIT FROM THE -
* MONITOR (ON KEYINS). ALL COMMANDS ARE SCANNED HERE:
* CONTROL WILL PASS TO THE APPROPRIATE ROUTINE.
s de Jo g ded dodk de ok od g gk dodk de ded ok ke ok ok de ok ok de de ok de ok dede ok de de de de sk A Je de ok sk de e ok ok e ok ok ke ke o ok e ok ok e ok ok ok
7DE? A2 FF KEY IN LDXIM X'FF' CHAR INDEX
7DE2 E8 KEYING® INX SET NEXT CHARACTER
7DE3 BD 90 02 LDAX X'200" GET CHAR FROM KEYIN BUFFER
IDE6 C9 99 CMPIM X'99" CONTROL-Y CHARACTER?
7DES DO F8 ENE KEYIND® =>NO. KEEP SCaNNING
7DEA ES8 INX BUMP OVER CTL-Y
7DER BD @0 82 LDAX X'0200" GRAP COMMAND CHARACTER
IDEE c9 C7 CMPIM X'C7" IS IT 'G' {GO) ?
*
* 4 BRANCH-TABRLE WOULD BE
* NEATER, BRUT IT WOULD
* TAKE UP MORE CODE FOR
* THE FEW OPTIONS WE HAVE.
*
7DF 0 FO EL BEQ CMEGO =>YES.
7DF2 C9 Cl CMPIM x'cl' IS IT 'A' {aDD) ?
7DF4 Fo 18 BEQ CMDADD =>YES.
IDF6 c9 C4 CMPIM x'ca’ IS IT 'D' (DISPLAY) ?
JDF8 F@ @B BEQ XXDISP =>YES.
7DFA C9 D2 CMPIM X'D2" IS IT 'R' {(REMOVE) ?
IDFC F@ @A BEQ XXREMOVE =>YES.
7DFE ¢9 C9 CMPIM X'C9’ IS IT 'I' {(INIT) 2
7ED9 Fo 09 REQ XXINIT =>YES.
TER2 4C 65 FF  PADCMD  JMP RESET NOTHING; IGNORE IT!
*
7E05 4C A8 7E  XXDISP  JMP CMDDISP EXTENDEL PRANCH
7E08 4C @8 7F  XXREMOVE JMP CMCREMOV EXTENDED ERANCH -
7EQR 4C 4F JF  XXINIT JMP CMCINIT EXTENCED ERANCH -
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a

TEQE
7EL4d
7EL2

TE14
7EL®
7E19
7E1E
TELE
7E20
7E21
7E22
7E24

7E26
7E28
TE2P
7E2E
7E38
7E33
7E36
7E37
7E38
7E39
JE3E
7E3D
7E49
7E42
7E44
TE47
7TE49
7E4A
7E4C
TE4D
TE4F
7E51
7E54
7E56
7E58
TE54

7E5F

JESL
7E5F
7E61L
TE62
7E64

TEA8
TEAA
7EAD
TEAF
JER2
JER4
7EPH
TERG6
15T8

Y
El
Fg

az2
BD
CA
PD
F¢
Ca
ca
14
39

.ad

9D
8D
ad
gD
8r
8a
4a
AA

A9

85
BD
85
ag
BS
91

14
C8
El
¢l
2¢
A9
91
A>
38

ad
11
Sl
C8
Bi
69

A2
rc
ol
EC
La
Ca
Ca
1
30

29
3E
EE

F2
BC

3E
15
¥E
3F
16
gcC

7D

¢E
4¢
67
87
40

F8

3E
49
8E
Qa
3E
2F

24
4¢

4¢
¢

2F
16
Je
15
w6

7L

7D

1D
7D

iC

7D

7C

F8

~
)

khkkkhkhkhkhkkhhhkhhkkhhkhkhkkhkhkdkhkdhkhkhkhdhhdhhdhkkikkkkkkkkdkdkkkkkkkkkkkkkk

* * PROCESS THE 'aDL' COMMAND.
* * LOCATION SPECIFIEL IN

.ACD A PREAKPOINT AT
COMMAND

* COMMAND FORMAT: { * aaaa Yc A }
Kkkkhkkkkk kR kkkkkkkkkk ke kkkk ke kkkkkkkkhkk kR kR kkkk kAR Rk kAR kK kkk kk k&

CMCALCD LCYIM ] CEECK OPCOLDE FIRST
LDATIY AZL CP AT AAAA A BRK ALREADY?
. BREQ BADCMD =>YES. ILLEGAL!
* --- SCAN LCCTABR FOFR &M AVAILAPLE RTE TC USE --- *
*
LDXIM 15 BEYTE INLCEX TO LOCTAB END
AaDCAY LDAX LOCTAFR GET A BYTE
BNE AalCCé2 =>IN USE
LDAX LOCTaAP~-1 GET HI HaALF
BEQ ACT¥4 => POTH ZERO; USE IT!
ACD@2 CEX MOVE BACK TO
DEX NEXT LQOCTAE ENTRY
BPL ADDOD ANC KEEP TRYING!
PMI EADCHD =>DONE? aLL FULL! REJECT IT.
*
ACDY¥4 LDAZ A2L GET aaaa VALUE
STAX LOCTAE-1 SAVE LO HALF
sTa SKEL+4 STUFF LO ADDR INTO BTE
LDAZ A2l GET aaaa VALUE
STax LOCTAR SaVE HI BALF
STa SKEL+5 STUFF HI ADDR INTO BTE
TXA GRABR INDEX FOR LOCTAR
LSERA MAKE ADTAB INLEX
TAX AND STUFF BaCK INTQ XREF
LDAINM LOWPAGE BRTE'S HI ALLCRESS VALUE
STAZ A3l HOLLC IN WORK AREA
LCAX ADTAF GET BTE LO ACLCR FROM ADTAE
STAZ a3k SAVE IN WORK AREA
LDYINM 7 7-PYTE MOVE FCR SKEL BTE
ACDY6 LDAY SKEL CEFT SKEL EFYTE
STATY A3L MCVE TO BTE
CEY SET NEXT
EPL ACC¢6 => MCVE ENTIRE SKELETON
INY
LDATY A2L CET CRIGINAL OPCOCE
STATY A3l INTC ETE
JSR INSLES2 INSCS2 {TO DISASSEMRLE)
LCaIV '] SET BEK OPCODE
STAalyY A2L OVER ORIGINAL CPCCLCE
LPAZ LENCTH GET INSTRUCTICN LENGTH
SEC
¥ ——- SET UP JFP IO MEXT INST. IN THE ETE --- *
*
LDYIN 4
AalCLCIY A2l AaLD TO PC FOR CESTINATION
sTaly A3L STUFF INTO ETE ’
INY
LEATY Aa3L RUN UP T'HE CARRY
ADCIM % RICHFT HERE

ddkkkodkokokKk ok ok ok ok ok ok ok ok ok ok ok ok ok ko kk ok ok ok kk A kkok ok kok Aok ok ok A sk gk ok ok ok ok ok ok ok ok ok ke ke kb ok ok

* CISELAY ALl AUTIVE DREAKPOINTS
* COMPFAND FOFMAT: (* YO L )
kkdkkkhkkhkhkkkkkhkhkhrhkhkkkkkkkhkhkkkhkkkrhhkhkkkhkkhkkbdhrhkkkkbhbhkhkkhkkkkhkhkk
CMDCISE  LOYIM 15 INDEX TO LCCTAR END
CISPRE  LLaX LOCTAF GET a FYTE

ENE ISPU4 =>IN USE

LLCAX LOCTaR-1 TRY RCTH CYTES TC FE SURE

ENE nIspd4 => CEFINITELY IN USE.
DISENXT TLCEX SET NEXT ENTRY

DEX IN LOCTAP

PEL DISPYY => FOFE TC GO

oMY CMPRET =>DCNE: EXIT TC MONITOR

IVIITIC RO I



JEBA
7EEB
TEBC
JEBF
JEC2
7JEC4
TEC6
TECT
7ECA
7ECC
TECF
7EDY
7EDL
7ED2
7ED3
7EDS
7ED8
7ELCA
7EDC
7EDF
JEE2
TEE4
7EE7
7EE9

7EEC
7EEE
7EF1
7EF3
7EFS
TEF8
7EFA
7EFD
TFB9
TJFa1l
TFd?2

1F 24
TF@5

TF28
7FdA
TF2D
TF9F
TF12
TF15
7F17

TFLla
1FLD
JF1F
7F20
TF21
TF22
TF24
TF25
TF2E

abd
8D
as
8D
24
B
4C

BED
e5
ga
dA
AA
a9
A8
9C
SC

A9
20
Al
Bl
24
Bl
24

68

AA
18

48
4C

28

16
17

16
15
3B
3A

44
ag
EC

D9

70
7D

FF

7C

7D
T

1D
7D

F9

FC

FC
FD
C
FD

FD

FD

FD

F8

F8

DISP@4 XA GET INDEX
PHA SAVE IT
LDYX LOCTAE GET SUBJECT-INST PCE
LDAX LCCTAB~1 AND ITS PCL
5TYZ X'3p! SET UP PCE/PCL FOR
5TAZ X'3a’ DISASSEMBLER. ..
TAX
JSR PRNTYX PRINT Y,X BYTES IN HEX
LEAIM X'ag? PRINT ONE
JSR cour SPACE EERE
PLA RESTORE INLCEX
PHA
LSRA CONVERT TO ALTAR TNEX
TAX
LDAIM X'BC' '<' CHARACTER
JSR cour PRINT IT
LDAIM LOWPAGE BTE HI ACDRESS
5TAZ A2H SET INCIRECT PCINTER
JSR PRBYTE PRINT EEX BRYTE
LDAX ADTAB GET BTE LC aADDR
STAZ AL SET INDIRECT PCINTER
JSR PRPYTE PRINT BTE FULL ADDRESS
LDAIM X'BE' '>' CHARACTER
JSR cour PRINT IT

*

¥ —-- DISASSEMBLE THE ORIGINAL INSTRUCTION, PICK UP

* ORIGINAL OPCODE FROM BTE, OBRICINAL ALCDRESS

* FIELD FROM USER PROGRAlM LOCATION.

*
LDAIM X'ap' PRINT ONE
JSER couT SPACE HERE
LDYIM 2 INDEX
LBAlY AL CET OPCOLE FROM PTE
JSE PREYTE PRINT OPCODE
LDAIY AL GET CPCCCE FRCM ETE
JSR INSDS2 AND CET FCRMAT/LENCIF
JSR JSRKLUGE SNEAK INTC INSCSP @ F8rL?°
PLA
Tax RESTORE LOCTAL INDEX
EPL DISPNXT => DISPLAY THE REST!

* KLUCGE ENTRY INTO SUBROUTINE
* WHICE FCRCES JSR PRIOR TO

* A PHA INSTRUCTION.
*
*

WE HAVE
TO JSR TO THIs JMP!
JSRKLUGE PBHa
JMP X'FE&r9’
* ok ok ok ok

*kkkkkkk pND OF KLUGE!

FUSH MNEMCNIC INDEX
CONTINUE WITE INSTDSPE

(22 2ZR 22 RR22 2R RRRRERaRERRREt R Rt R R R R RERRRRRERRRRRERR RS RE RS

*
*

REMOVE A BREAKPOINT AT LOCATION
{ aaaa Yo R )

COMEAND FCREAT:

aaaa

(A EZE SR SRS R RS R R RXR R ResRERRRRRSREREERRRRESERNEERRE R RS RS

CMDREMCOV LDAZ A2L
S5TA FWl
LDAZ A2
STA FW2
JSR FINCPC
BCS RENMOV@2
JMP RESET

*

REMOV#2 LDAX ADTAE
STAZ A3L
TXA
ASLA
TAX
LCAIM '/
TAY
5TAX LOCTAR
S5Tax LOCTABR+1

MIICIRIO

GET ACDCRESS LC
HOLLC IT FOR FINLPC
GET ALLCRESS EI

A PREAKPCINT EEFRE?
=>YFs
=>NO: PELL FOR YCU!

GET THFE LOCTAE ENTRY
HCLLC IT

NCw CREATE LCCTAP INDEX

CLEAR CUT THE

AFPROPRIATE
LOCTAF ENTRY
FOR TEIS FEPT



D)
ot

e

7F2E
7F2D
7F2F
JF31
7F33

TF36
7F38
7F 3B
7F3D
7F4¢
7F42
TF45
7F47
7F49
TF4C
7F4D

7F4F
7F51
7F53
7F55
7F57

Command

aaaa Ye

Ye
Ye

aaaa Yc

a9 7D LEAIM LOWPAGE BI ADCR FOR BTE

85 41 STAZ a3HE FOLLC FOR ADDRESSING

El 40 LPATIY A3L GET OPCOLDE OUT OF EIE

91 3E 8TAIY A2L AND PUT BACK INTO ORIGINaL INST
4C 69 FF JVP MON =>ALL DONE.

khkhkkhkhkkhkkkkkkhkhkhhkhkhkhhkkhkkhkkhhhkkkhkhkhkdkkkkhkkdkkhhkhkhkdkdkhdkhkhkdkdkkkhkdkhkkkkkk

* INITIALIZATION COCE. ENTERELD AT START ADDR TO INITIALIZE.
* IT CLEARS LOCTaR, SETS UP THE Yc AND 'COUT' EXITS.
*
* AFTER EVERY 'RESET', MUST RESETUP WITH * Yc I .
Kk kkkk ke kkhh kkkkkkxkkkhkhhhhhhhkrhhhkhkhhhhhhrhhh khkkhhkrhhkhk* &k kx
a9 4C INITX LDAIM Xr4c’ JMP OPCODE
8D F8 ¢3 STA X'3F8' STUFF IN YC EXIT LOC
a9 7C LbAIM KEYIN/256 KEYIN: EI ACDRESS
8D Fa 83 STA X'3Fa’ STUFF INTC JMP
A9 EP LDAIM KEYINEX'FFP' KEYIN: LO ACDRESS
8D F9 @3 STA X'3F9' STUFF INTO JMP ALDRESS
A9 ¢ LDAIM %
A2 ‘dF LDXIM i5 INDEX IC LOCTABR END
9C 16 7O INITO¢ sTax LOCTAR CLEAR IT OUT
ca CEX S0 THERE ARE
12 Fa BFL INITYE NO EREAKPCINTS
*
: -—-—-- ENTER HERE AFTER RITTING 'RESET' KEY, PLEASE =-~- *
A% a5 CMCINIT LDaIM BREAK&255 EREAK: LO ADDRESS
85 36 STalZ CSWL STUFF INTO 'COUT' EXIT HOOK
a9 70 LDAIN PREAK/256 BREAK: HI ALDDRESS
85 37 STAZ CSWH STUFF INTO 'COUT' EXIT HOOK
4C 69 FF JMP MCN INIT CONE; BaACK TO MON.
END

isti - BREAKER Program f le II
Table 1 - BREAKER Command Summary Listing 1 K e or Apple

Function Notes on how to read the assembler listing:
A edd'greifpoint at location aaaa. A few of the syntax expressions allowed by my
on't allow you to add one over time-sharing cross assembler may appear cryptic.

an already existing breakpoint.

L} 3 i .
Maximum of 8 breakpoints allowed. Here's a key to their meanings:

' h
D Display all breakpoints. 1. All HEX numbers appear as X' rather than $

expressions.

I Initialize after RESET key. Just ; " n .
sets up 'COUT' exit again without 2. The ampersand (&) means logical "AND" thus:
resetting any breakpoints. KEYIN&X'FF'

R Remove breakpoint from location resolves to the low-order 8 bits of the KEYIN
aaaa. Restores original opcode. address.

At $190 for 16K, NOBODY can beat us!

G ET Som E co RE Full instructions included.

Now there's no excuse.

F O R CONTACT
YO U R n P P L E Microproce7sﬂsowreSli:omeaojt}evnitewSpec ialist

Springfield, IL 62707
217/529-2992

MIBR®



HOS 16K RAHW FOR THE APPLE II

Allen Watson III
430 Lakeview Way
Redwood City, CA 94062

MOS 16K dynamic RAM is getting cheaper. At the Many mail-order houses do not mention device
time of this writing, one mail-order house is speeds in their ads. The best thing to do is to
offering 16K bytes of RAM (eight devices) for deal only with those suppliers who specify
$120. Apple II owners can now enhance their speeds, but for those who didn't, the table
systems for less than the Apple dealers' price. below shows the codes used by some 16K dynamic
However, there is a potential drawback to the RAM manufacturers to indicate the speeds of
purchase of your own 16K RAM chips: speed. You their devices. Good luck, and caveat emptor!

may wonder why, since the Apple's 6502 CPU is
running at only about 1 MHz, but things aren't
quite that simple.

To begin with, the Apple II continually refresh-
es its video display and dynamic RAM. It does SPEED CODES USED BY 16K DYNAMIC RAM MANUFACTURERS
this by sharing every cycle between the CPU and
the refresh circuitry, a half-cycle for each.

This means that the RAM is being accessed at a Access Time (ns)
2 MHz rate. Manufacturer Part No. 150 200 250 300
That doesn't sound too fast, with the slowest AMD 9016 -F -E D -C

16K parts rated at 300ns access time; but you

have to remember that the RAM chips are 16-pin Fairchild F16K -2 -3 -4 -5
parts by virtue of a multiplexed address bus. _ - _

There are two address-strobe signals during each Intel 2t 2 3 4
memory access cycle, and the access-time specif- MOSTEK 4116 =2 -3 -4
ication will be met only if the delay between

these strobe signals is within specified limits. Motorola MCM4116C -15 -20 -25 =30
In the Apple II this delay is 140ns, which is .

too long. Furthermore, the Apple II timing National MM5290 -2 -3 -4
doesn't allow long enough RAS precharge or row- NEC MD416 -3 -2 -1
address hold time for the slow parts. Judg-

ing by the spec sheets, 200ns parts are prefer- TI 4116 -15 -20 =25
able to 250ns parts, and 300ns parts shouldn't .

be used at all. In éy Apple, 300ns parts caused Zilog 26166 -2 -3 -h

a zero to turn into a one once in a while.

IMPROVED STAR BATTLE SOUND EFFECTS

William M. Shryock, Jr.
P.0. Box 126
Williston, ND 58801

10 POKE 0,160: POKE 1,1: POKE
2,162: POKE 3,0: POKE 4,138
: POKE 5,24: POKE 6,233: POKE
7,1: POKE 8,208: POKE 9,252
: POKE 10,141

20 POKE 11,48: POKE 12,192: POKE
13,232: POKE 14,224: POKE 15
,150: POKE 16,208: POKE 17,
242: POKE 18,136: POKE 19,208
: POKE 20,237: POKE 21,96

30 CALL -936: VTAB 12: TAB 9: PRINT
"STAR BATTLE SOUND EFFECTS"

40 SHOTS= RND (15)+1

50 LENGTH= RND (11)%10+120

60 POKE 1,SHOTS: POKE 15, LENGTH:
CALL O

70 FOR DELAY=1 TO RND (1000): NEXT
DELAY

80 GOTO 40

This version can be used in low res. programs

without having to reset HIMEM. Also it can all
be loaded from BASIC.
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PET

UPBATE

Gary A. Creightaon
625 Orange Street, No. 43
New Haven, CT 06510

I am writing this article because I'm tired of
seeing the same rehash of pseudo-facts being re-
peated about the PET. If I read one more time
about the small keyboard or the RND function not
working correctly...! As you will see, the 2001
has an extremely well designed Interpreter which
can be used effectively as subroutines either
from the SYS command, or the USR command. Par-
ameter passing will be revealed as an easy oper-
ation, and returning USR with a value is just as
simple. The RND function may be substituted
with a twelve byte USR program to make it com-
pletely random and non-repeating (as it stands,
it repeats every 24084 times through) and I will
show the use of negative arguments. Unfortun-
ately, RND(0) was apparently a mis-calculation
on Microsoft*'s part. They figured that ROM
empty locations would turn out to be more random
than the end product shows. They load non-exis-
tent memory locations into the RND store area
(218-222) thus causing a resulting RND value
which fluctuates between a few different values.
When ROM is finally installed in that area
(36932) the RND(0) will have the dubious quality
of being some fixed number.

RND FUNCTION USE

The RND function may be set at any time to exec-
ute a known series of RND #'s by using a known
negative argument just before RND with a posi-
tive one. The ability to have available a known
list of random numbers is very important in a
lot of sciences.

10 R=RND{(-1)

20 FOR X=1 TO 5

30 PRINT INT(1000%*RND(1)+1),
40 NEXT X

Gives the sequence: 736, 355, 748, 166,629

Since RND(-low#) gives such a small value, use
a negative argument in the range (-1 E10 to -1
E30) it you need one repeatable RND number with
a useful value, e.g., BRND(-1 E20)= .811675238.

Concerning the true random nature of RND and
it's ability to act randomly at all times; time
must be combined with RND. This is possible
with a RANDOMIZE subroutine or faster still, re-
doing RND{(+) with a USR routine.

10000 REM (RANDOMIZE)

10010 R1=PEEK(514) : R2=PEEK(517)
10020 POKE 220, R1 : POKE 221, R2
10030 RETURN

This routine may be used at program initializa-
tion and as the program halts for an INPUT. It
will start a new sequence of RND numbers when-
ever called.

When the computer does a sequence without inter-
vention, the following USR program is suggested
which will return a truly random number quickly;
without repeating.

10 REM (TRUE RND USING USR FUNCTION)
20 POKE 134,214 : POKE 135,31 : CLR
30 FOR X=8150 TO 8165

40 READ BYTE : POKE X, BYTE

50 NEXT X

60 DATA 173,2,2,133,220,173,5,2,133,221,76
65 DATA 69,223,0,0,0

70 POKE 1, 214 : POKE 2, 31

MACHINE LANGUAGE STORING IN BASIC

When using machine language, always precede
storing by setting up BASIC's upper boundary.
This is done by:

POKE 134, ITEM : POKE 135, PAGE : CLR
e.g. POKE 134, © : POKE 135, 25 : CLR
sets upper boundary to 6400 and BASIC use will
be confined to 1024 to 6399 unless reset or
turned off.

You can use the following program for storing
decimal. Changing INDEX to 10000 to appropriate
position and typing in DATA lines in 100 to
9997.

REM ("MACHINE STORE")
REM WRITTEN BY GARY A. CREIGHTON, JULY 78
REM ( SET INDEX=ORIGIN IN LINE 10000 )

3 N —= O

15 REM FIX UPPER STRING BOUNDARY
20 GOSUB 10000

25 X=INDEX / 256

30 PAGE=INT(X)

35 ITEM=(X-PAGE)* 256

40 POKE 134, ITEM

45 POKE 135, PAGE

50 CLR

55 :

60 REM LOAD MACHINE LANGUAGE

65 GOSUB 10000 : LOC=INDEX

70 READ BYTE : IF BYTE<O THEN END
75 POKE LOC, BYTE

80 LOC=LOC+1 : GOTO 70

85 :

90 REM MACHINE LANGUAGE DATA

100 DATA

9997 DATA

9998 DATA 0,0,0,-1

9999 :

10000 INDEX=(START GF MACHINE LANGUAGE)
10010 RETURN

USR PARAMETER PASSING

The following are parameter passing rules for
the USR function and should be added to the
"MACHINE STORE" program.

0 REM ("USR(0 TO 255)™)

46 POKE 1, ITEM

48 POKE 2, PAGE

100 REM (USR INPUT 0-255; OUTPUT 0-255)
110 DATA 32,121,214 : REM JSR 54905

120 DATA (Your program using input value)

5000 DATA (Setup output value in Accum.)
5010 DATA 76,245,214 : REM JMP 55029
10000 INDEX 6400
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OR

0 REM ("USR(0 TO 65535)")
U6 POKE 1, ITEM
U8 POKE 2, PAGE
100 REM (USR INPUT 0-65535;0UTPUT 0-65535)
110 DATA 32,208,214 : REM JSR 54992
(Note: Check if 0-65535. RTS with:
Y and M(8)= ITEM
A and M(9)= PAGE
120 DATA (Your program using 2 byte passed
value)

DATA

5000 (Setup output vlaue ITEM in Y;
PAGE in A)
5010 DATA 132,178 : REM STYZ 178
5020 DATA 133,177 : REM STAZ 177
5030 DATA 162,144 : REM LDXIM 144
5040 DATA 56 : REM SEC
5050 DATA 76,27,219 : REM JMP 56091
(Setup output value and RTS)
0 REM ("SAVEM")
100 REM ERAM=31 (or last page of RAM on
110 DATA 32,200,0 : REM JSR 200
120 DATA 208,3 : REM BNE OVER
130 DATA 76,158,246 : REM JMP 63134
OVER 140 DATA 32,17,206 : REM JSR 52753
150 DATA 32,164,204 : REM JSR 52388
160 DATA 32,208,214 : REM JSR 54992
170 DATA 132,247 : REM SYTZ 247
180 DATA 133,248 : REM STAZ 248
190 DATA 170 : REM TAX
200 DATA 152 : REM TYA
210 DATA 208,1 : REM BNE OVR2
220 DATA 202 : REM DEX
* OVR2 230 DATA 136 : REM DEY
240 DATA 132,80 : REM STYZ 80
250 DATA 134,81 : REM 3TXZ 81
260 DATA 169,173 : REM LDAIM 173
270 DATA 133,79 : REM STAZ 179
280 DATA 169,96 : REM LDAIM 96
290 DATA 133,82 : REM STAZ 82
300 DATA 32,200,0 : REM JSR 200
310 DATA 201,44 : REM CMPIM 4y
320 DATA 208,3 : REM BNE QVR3
330 DATA 32,194,0 : REM JSR 194
QVR3 340 DATA 32,511,244 : REM JSR 62515
AGAIN 350 DATA 230,80 : REM INCZ 80
360 DATA 208,2 : REM BNE OVRY4
370 DATA 230,81 : REM INCZ 81
OVRL 380 DATA 32,79,0 : REM JSR 79
390 DATA 208,27 : REM BNE CHEND
400 DATA 160,1 : REM LDYIM 1
410 DATA 177,80 : REM LDAIY 80
420 DATA 208,21 : REM BNE CHEND
430 DATA 200 : REM INY
440 DATA 177,80 : REM LDAIY 80
450 DATA 208,16 : REM BNE CHEND
460 DATA 24 : REM CLC
470 DATA 165,80 : REM LDAZ
480 DATA 105,4 : REM ADCIM
490 DATA 13
460 DATA 24 : REM CLC
470 DATA 165,80 : REM LDAZ 890
480 DATA 105,4 : REM ADCIM &4
490 DATA 133,299 : REM STAZ 229
500 DATA 165,81 : REM LDAZ 81
510 DATA 105,0 : REM ADCIM O
520 DATA 133,230 : REM STAZ 230
530 DATA 76,177,246 : REM JMP 53153

The input parameter may be any complex express-
ion and you can of course:

input 0-255 and output 0-65535, or
input 0-65535 and output 0-255.

SAVE MACHINE LANGUAGE AND LOAD DIRECTLY

The reason for the 0,0,0 at the end of the pre-
ceding machine language programs is that the
saving routine described next SAVES machine
language until 0,0,0 or an ERROR 1is printed.
After it has been saved in this way, it may be
LOADED and VERIFIED with little effort.

Add to "MACHINE STORE"™ program (all assembly is
in decimal).

your PET)

check if : or end of line

jump 'SAVE' if SYS 8000 only
check if ',?

analyze arithmetical argument
check if 0-65535

tsave from' item

'save from' page

back up 1

initialize CHK pointer item
initialize CHK pointer page
LDA instruction in 0079

RTS instruction in 82

check if ',' before filename
move code pointer over ',!
get options for "SAVE!

add 1 to CHK pointer

look at next CHK code

check for 0,0,0

'save to' item

'save to' page
complete 'SAVE'

WIBAY .



CHEND 540 DATA 165,81 : REM
550 DATA 201,31 : REM
560 DATA 240,10 : REM
570 DATA 144,210 : REM
580 DATA 32,184,31 : REM
590 DATA 162,85 : REM
600 DATA 76,108,195 : REM
CHKNF 610 DATA 165,80 : REM
620 DATA 201,253 : REM
630 DATA 144,196 : REM
640 DATA 32,184,31 : REM
650 DATA 160,40 : REM
- 660 DATA 76,133,245 : REM
END 670 DATA 169,13 : REM
680 DATA 32,234,227 : REM
690 DATA 169,63 : REM
700 DATA 32,234,227 : REM
710 DATA 169,69 : REM
720 DATA 32,234,227 : REM
730 DATA 169,78 : REM
740 DATA 32,234,227 : REM
750 DATA 169,68 : REM
760 DATA 32,234,227 : REM
770 DATA 96 : REM

LDAZ 81

CMPIM ERAM

BEQ CHEKNF check: 'not found' if last
BCC AGAIN 1look at next if less than
JSR END
LDXIM 85
JMP 70028
LDAZ 80
CMPIM 253
BCC AGAIN again if enough room

JRS  END
LDYIM L0
JMP 62853
LDAIM 13
JSR 58346
LDAIM 63
JSR  583U46
LDAIM 69
JSR  583U46
LDAIM 78
JSR 58346
LDAIM 68
JSR 58346 "?END"
RTS

("?END) NOT FOUND ERROR"

("?END) NOT FOUND ERROR"™

780 REM (FORMAT: SYS 8000,INDEX,"FILENAME",DEVICE#,I/0 OPTION)

After typing and saving normally, type RUN when
READY. Save "SAVEM" using itself to save itself
by typing:

SYS 8000,8000, "SAVE(SYS 8000)"
when READY., REWIND TAPE #1 and type:
VERIFY "SAVE(SYS 8000)"

MACHINE LANGUAGE LOAD PROCEDURE
After SAVEing machine 1language, you have the

capability of LOADing directly if you follow
these rules.

IF OK THEN RUN 6

Loading machine language before BASIC program:

LOAD "machine language name"

NEW

A=PEEK(247) :B=PEEK(248)

POKE 134,A :POKE 135,B

POKE 1,A :POKE 2,B (only if USR, not SYS)
CLR ’

Then LOAD BASIC Program.

Loading machine language from BASIC program:

OK=-1 : PRINT "PRESS REWIND ON TAPE #1"

0

1

2 WAIT 519,4,4

3 WAIT 59411,8,8

4 WAIT 59411,8

5 LOAD "machine language name™
6 A-PEEK(247) : B=PEEK(248)
7 POKE 134,A

8 POKE 1,A

9 CLR

1

: POKE 135,B
: POKE 2,B :

: REM wait til stop if play down but not motor
: REM wait til key on cassette pushed
: REM wait til stop on cassette pushed

REM (only if USR, not SYS)

0 REM (BEGIN BASIC PROGRAM, MACHINE LANGUAGE LOADED)
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