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Edi tol'ial 

FROM THE FRONT DESK 
by Uso V. Re·' .. ... .............. 

Uith this issue we start our second y~ar of publication of our own journal, 
OSitens. This is indeed "OUR" journal as nost of the MeMbers contribute ~o~ething to 
t he product ion of each and !very issue. 

It is on l y through each Menbers continuing efforts that "OSiteHs" will provide 
the i nfor~ation that each of us needs to increase our knowleds e of the equipMent, 
software and workings of various OSI products. 

Have you written an artic l e? Uhy not? All articl~s, la r ge or s"all will provide . 
soMe inforMation or a new view point for soMe ot her MeMber of the group. 

Do you have a hardware or software probleM? Write a let t er requesting help. 
you have a probleM and were you able to fix it? Urite about your probleM and the 
'soluti on, soM~one Hay be having the sa Me proble~ . 

It is only through the sharing of inforMati on th~t each of us will grow. 

Get those articles in ! Here are the edito r s for the next issues of OSiteMs . 
Send the ~rticles to then or leave the~ at Polk' s. 

DeceMber: 
Dan Schwartz 
75 E. 190 st. 
Bronx, N.Y. 10468 

J<lllUol'Y: 
SaloMon LederMan 
40 Uaterside Plz. 
New York, N.Y. 10010 

February: 
Larry Thaler 
152-30 13th Ave. 
~hitestone, N.Y. 11357 
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Front Cover 

As the personnel coMputer field grows the need for equipMent grows and the cost 
of the equipMent decreases. 

For each of us to grow we need to acquire knowle~ge. As we grbw, our syste"s 
grow and our Methods of ~cquiring and exchanging -inforMation MUst change to keep pace 
with our increasing need to acquire inforMation. 

One Method of ex~hanging inforMation bet~een coMputers is via the telephone 
network and the use of a ModeM. A ModeM (Modulator/deModulator) converts ~ di3ital 
signal froM the coMputer into an analog signal that is transMitted over the standard 
telephone line and it takes the incoMing analog signal and converts it into a digital 
signal for the coMputer. 

The · MddeM and telephone line forMs a link that ties coMputers togethe~ so that 
they can exchanse inforMation. The cost of a ModeM is now within our budgets. 

At the DeceMber Meeting Hr. Michael Doliton will speak on building a ModeM for 
$50. This should be an inforMative Meeting for anyone who is plannins on using their 
coMputer to access other data bases. 

·---- -- -~-~-- - -

Uho Me Ue? ................ 

Ue are a group of people with a coMMon interest and goal. Ue have sathe~ed to 
exchange inforMation and acquire knowledge about OSI systens and other related 
products. 

But who are we? Do we ~ave a naMe? 

In the EDP world, groups and syste~s are con~eniently referred to by an acronyM -
a forM of verbal shorthand. Uhat we need is an acronyM, a nane, for our group. Do 
you have an acrony~ that reflects the purpose of our group? Send all acronyM~ <naMes> 
for oul' sroup to Me, Ugo, prior to our next Meet ins in Dec eMber. At the Meet1 n·3 we 
will pick one acronyM ~s a naMe for our sroup. 
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A Glossary 
of Computer 

Acronyms 

The following acronyms and abbreviqtions can he 
pronounced as words (indicated by an asterisk) or as strings 
of letters. A phonetic guide appears in parentheses if the 
pronunciation is especially odd. 

. .. ; 

ADAPSO" (Association of DAta Processing Service Organizations) A trade 
association for vendors of computer systems, software and services. 

AFIPS* (American Federation of Information Processing Societies) Sponsor of the 
National Computer Conference (NCC). 

AI (Artificial Intelligence) Roughly speaking, computers doing tasks that, if 
humans were to do them, we would say require intelligence. 

ALGOL* (ALGOrithmic Language) Developed in 1958, a landmark programming 
language used for solving math~matical problems. 

ASCII" (American Standard Code for Information Interchange) A code used in 
computers and communications systems in which each character, number 
or special character is defined in 8 bits. (ask-ee) 

BASIC* (Beginners' All-purpose Symbolic Instruction Code) A programming 
language with simple syntax and few commands, often used on 
microcomputers. 

. . 
BISYNC* (Binary SYNChronous) An IBM-developed communications protocol 

which, during the seventies, approached becoming an industry standard. 

Bit* (Binary digiT} The smallest unit of information the computer recogni~res, 
represented by the absence or presence of an electrical impulse. 

CAD/CAM" (Computer-Aided Design/Computer-Aided Manufacturing) A term applied 
to efforts to automate design operations and manufacturing operations. 

CAl (Computer-Assisted Instruction) Using computers to help teach students. 
Usually the computer "talks back" to the student, telling him or her when 
a mistake is made. · 

CICS* (Customer Information C ontrol System) A widely used IBM teleprocessing , 
monitor. (kicks) 

COBOL* (COmmon Business-Oriimted Language} A high-level programming 
language used in business applications. 

CPU {Central Processing Unit) The part of the computer that controls the 
interpretation and execution of the processing instructions. 

CRT (Cathode-Ray Tube) A televisionlike screen that can he used for entering 
data into or retrieving it from the computer . 

DASD* (Direct-Access Storage Device) A unit of computer equipment that allows · 

DBMS 

DOS 

. DP 

direct, quick access to storage for entry or retrieval of information. 
(daz-dee) 

{Data-Base Management System} The software that makes a company's 
data base---integrated, computerized files of information-accessible in 
multiple ways to many users. 

{Disk Operating System) An operating system that uses disks to assemble, 
edit and· execute programs. 

(Data Processing} The transformation of raw data into useful information 
, ' I ' ' ' by electronic equipment; sometimes referred to as ADP (automatic data 
:; ~:~~~' L- · · · · processing) or EDP (electronic data processing). 

: , , . , ~,!; · . ~. rf ) . . ~); ·;\· ~!:~X~j ~;~~~~;.,;;~;~~1·~:~~¥ / id~.'; :::;{l~~· !~~~~i~~n;~~~~~~~~!n~~~~t~;e~ ~~e~b~i~i~~~~ ~i~:r~I~~ }~~:8~:~~:~~ 
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EPO 

and J. Pres per Eckert at the Moore·school of the University of 
Pennsylvania in 1946 . 

(Emergency Power Off) The circuit, and the buttons activating it, that can 
turn an entire computer off in an emergency. There may be as many as 20 
EPO buttons in a large installation. 

3 September 1980 
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FIFO* 

FORTRAN* 

GIGO* 

IC 

IMS 

· IPL 

IS AM* 

JCL 

. LED 

UFO* 

LSI 

MCP 

MICR 

.·Mis 

Modem* 

OCR 

OEM 

POS . 

PROM* 

. . RAM* 

·; -, 

ROM* 

SDLC 

(First In, First Out) An accounting concept, also used in programs where 
the oldest data is used first. {fie-foe) 

- ' ' 

(FORmula TRANslator) A programming language widely used to solve 
scientific and enginee~ng problems. 

(Garbage In, Garbage Out) Or what happens when you put sloppy data 
into a computer; you get sloppy answers. (gig-oh) • 

{Integrated Circuit) An electronic circuit or combination of circuits 
contained on semiconductor material; the basis of a computer's 
intelligence. 

(Information Management System) A very large IBM-supported data-base 
management system. 

(Initial Program Load) The procedure that causes an operating system to 
begin. 

(Indexed Sequential Access Method) A method of gaining access to data 
by referencing a key word. (I-Sam) · 

Uob Control Language) A command language for issuing requests for 
action to the operating system. 

(Light-Emitting Diode) A solid-state electrical valve that produces light; 
used in low-cost, low-powered digital displays. 

,(Last In, First Out) An accounting technique in which the last data 
entered is the first data operated on. (lie-foe) 

(Large-Scale Integration) The process of integrating a large number of 
circuits on a single chip of semiconductor material. 

(Master Control Program) The name for all operating systems produced by 
Burroughs. 

(Magnetic Link Character Recognition) The technique used in banking to 
encode account numbers and check values so they can be automatically 
debited from accounts. The characters are only visible for· convenience; 
the real encoding is magnetic and invisible. 

(Management Inforrnatio!l. System) A system designed to provide 
information to management as an aid to decision making. 

(MOdulator-DEModulator) An electronic device that can be used to 
connnect computers and terminals over communications lines. 

(Optical Character Recognition) The machine reading of graphic 
characters-both letters and numbers:-using light-sensitive devices. 

(Orfginal Equipment Manufacturer) An organization that purchases 
computer equipment from the manufacturer and resells it to users, after 
adding value in the form of software or by integrating whole systems. · 

(Point-Of-Sale) Systems used to capture data at the point of sale or 
transaction in retail operations. 

(Programmable Read-Only Memory) A memory that is not programmed 
during manufacturing and requires a physical or electrical process to 
program it. 

(Random Access Memory) A memory in which each element of 
information has an address (location) and from which any element can be 
easily and conveniently retrieved by using that address. 

(Read-Only Memory) A memory whose data cannot be changed by 
programming. 

(Synchronous Data Link Control) The current IBM-supported 
.. comm~nications protocol , designed to replace BISYNC. 

. \,u.: 'j uNIVAC* (UNIVersal Automatic Computer) Built by John Mauchly and J. Presper 
Eckert, the first commercially available general-purpose computer. The 
UNJV AC I was accepted for use by the Bureau of the Census on March 30, 
1951. Today's Sperry Univac computer operation is a direct descendant of 
the original UNrv AC project. · 
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OS-65D CORNER - ~HAT TO DO IF YOU HIT BREAK 
by Iii ke C.ohen, 
with contributions by Hal and Fred ........................................... 

in all OSI video systeHs except the Ct MF, hitting BREAK can be a real disaster, 
since it wipes out the disk drivers. Here is a way you can usually recover. 

First, re-enter the kernal at $2A51 (in the ~onitor, type .2A51G). You will get 
the usual A* proMpter, then type "GO FFOO". You will get an ERRH7, but the disk 
drivers will be "alive" so you can save your prograR, but DO NOT try to return to 
BASIC or the asse~bler, since it's pointers have been screwed up. 

Uhat happens when you hit BREAK is that the ROM tries to initialize the ports at 
$COOO, but that ~akes it unusable by OS6SD. The routine at $FFOO re-initializes the 
pott, ho"es the drive and prepares to reboot. After this, OS65D will beable to access 
the ~rives again. 

ON the C1P HF, you have a coMpletely different probleM. The ROM doesn't 
initialize the ports, but in an atte~pt to reset ROM BASIC's I/0 pointers, it wipes 
out a portion of dis~ ~ASIC or asseMbler in page 2 • . The fix in this case is to sinply 
restore that page. If you were using BASIC, enter the kernel and type •cA 0200=02,1" 
and then re-enter BASIC. You will usually preserve the prograM in this case. Uith 
asseMbler, there is no safe way to preserve the prograM, so the best way is to save 
t~e prograM and reboot. 

• ••••••••••••••••••••••••••••••••••••••••••••••••w••••••••••••• • •••••••••••••••••• 

A QUICK YAY TO unNEY YOUR PROGRAMs 
by Salo~on leder~an · ................. _ . ., ........ . 

Have you ever accidentally NEWed a prograH and then wished you hadn't? Here's 
a guick way to fix sone of the daMage. 

If you have begun to type in another prograM then this Method wlll not work for 
you. But let's say that you just typed NEU. You try a List and there's nothing 
there. luckily for you BASIC hasen't erast your progra~. It has just Moved around a 
feu pointers. 

BREAK and- go into the "onitor. Look at $007C. It should be an $03. Change it 
to so~e nuMber that is just a bit less than the nu~ber of pages of MeMory that you 
have. For exanple, I have SK which is 32 pages so I'll cha~ge $007C to $30, which is 

5 
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*IE. Now go on to look ~t $0302~ 
-- ------ --------·-- - - ~--- -· ·-- ----- ----- ------- -- -

It should be a $DO. Change it to an S03. 

Now typt> Cl .A31C G. This runs a J' outine t hat relinks you;' line nuMber pointers. 

Now you are back in BASIC so just LIST and your prosra~ is back. Do not 
atteMpt to RUN it. Using any vari<tbles l'!ay ver}' well cause your progrcHt to explode. 
Just SAVE it and thank god that you ~ulled through this crisis. 

Now that your prograM is safely stored on t ape run it and you May be in for a big 
SUI'prise. 

Thanks to Mike Cohen for this useful routine inforHation • 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • II' ••••••• · -· ••••••••••••••••••••••• I! 

HORE ON COPYRIGHT 
by Ualter Godsoe 

233 E. 3st. 
N.Y., N.Y • . . . .. . . . . . . . . . . . . . . . 

In a previous issue of OSiteMs Terry Terrance discussed the need to copyright 
Material. 

I ~ould like to suggest the following Method to have proof of a date of creation 
which will hold up in court. This t~ethod is qui ck, offical, and cheap. 

SiMply place a prograM listing in an envelop~ and Mail it to yourself. If you 
want you co uld send it by resistered l'!ail but th i s is not cal l ed for. Uporl rece1v1n9 
the envelope DO NOT.open it. The postt~ark is the date of creation and it is a 
govert~ent seal. Put the envelope in a safe place , and should you ever have to so into 
coul't~ only allow a court officer to open the envelope-. 

So for the cost of a postase staMp your pro t ected. This Method is frequently 
used by authol's and it does t~eet all legal requi r eMents. 
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CENERAL TIJTER:<:ST (I Hope! 1 ! ) 

Harren Hcrl ell 
3133 Rochambeau Avenue 
Bx. N. Y. 10467 (212) 654-3773 

1. IBN: is working on a ro mputer that has to \•JOrk in a Cryogenic 
environment (Close to absolute zero). It ' s presently called the 
Josephson-Junction or Josephson-Technology Computer. It can 
r~rf.orm between one billion to 10 billion operations per second 
(30 to 50 times faster than our present technology). A prototype 
rr.i.ll take about 5 years to build and close to another five years 
before the first operational model will be available. 

2. Compatible Diskette Cross-Reference guide (wall chart) 

Available free from: 

Carl L. Holder, V. P. Product Mkg. Div. 
~Tabash Tape Corporat ion 
2700 Des Plaines Avenue 
DesPlaines, Il. 60018 

3. If you are interested in languages other than basic - here are a 
feu addresses of 11Usern groups. 

a) APL 1-iarket Newsletter 
2348 \'<!hi tney Avenue 
Mt. Carmel, Conn. 06)18 
$6.00/yr. - includes a column on personal computer applications. 

b) Pascal Users Group (PUG) 
% Rick Shaw 
Digital Equipment Corp. 
5795 Peachtree Duniroody Road 
Atlanta, Ga. 303h2 

4. a) Is there anyone interested in buying computer furniture? 

b) Hould you be interested in customized furniture for your OSI 
System? or another System? 

Let me k"TTow - either at a meeting or phone me. 

7 
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Hcu'dware Review 
by Mike Bass·Man 

39-65 52 st. 
Uoodside, N.Y. 11377 

f •" • ..- • • • • • • • • • • • • • • • • • • • a • • 

C1 f' Sel'ies 2 
Ohio Scientific 

The new C1P Series 2 has jus' arrived. A very large nuMber of people have asked 
about the differences between it and the old C1, so I'll relay soMe of ftY iMpressions. 

First and Most obviously, there is the new c ~se. It is a white and shiny plastic 
on Metel. It stronsly reseMbles the Material of IMperial troop~r arMor in "Star Uars". 
ihe .old C1P was drab, but the Series 2 is garish . I'ft really not sure which I prefer. 

Next is the Much advertised new video displ ay. Uhen you turn on th~ Series 2, it 
coMes up with the good old 24X24 display. Next, you Must load in a snall Machine 
prograM (coded in BASIC data stater~ents) which activates the 4BX12 Mode. This 
prosraM, incidentally, fits on the top of MeMory , rather than in the free portion of 
page 2. This is both sood and bad. The good par t is that it frees page 2 for all 
those neat additions to BASIC that have been pub l ished. The bad part of it is that 
you don~t have all of your neMory left, so those ~rograns which require 7.999K won't 
WO\'k any 1wre. 

, ' 

~hen you hit BREAK, the new display auto"at i cally goes back to the old one. To 
g~t back tha new one you have to do two POKEs, which, ~~ course were not in the r~anual 
< 1 dedi1ced ttre-rl fror~ the·-aJ. splay ii·,J. ff~1T2atio-r;-pl'ogr·a;lT: -------------------. ...-· .. - .:--- .. 

Now about the display itself. There are 48 characters across by 12 down. Note 
that this display needs no extra video RAH, sinc e 4SXt2= 24X24= 576. The characters 
are sMall, crisp and clear. Anothel' feature is t hat it double spaces texl, !'laking it 
very good in the text readability section. This is awful for graphics as nothing 
contiguous can be drawn vertically, but this dis play ~ode is not Meant for graphics. 
For graphics, select the 24X24 ~ode with one POK E. Since it does retain the 24X24 
node, all existin9 ClP progra~s will work on it. 

The new display Mode does several other thi ngs as well. It gives a new cursor, a 
block ( CHR$(161)) rather then the underline. It will now pdnt "SH" HPors, rathel' 
than "S(bip>" errors. Unfortunately, this disab l es the printing of graphic characters 
since bit 7 is now Masked off. <Note: for More details on this see D. SchwartzAs 
article in this issue.) 

One iMpor~ant difference is the addition of a RS232C serial port. On the old 
Ctf', traces wePe provided for the port, but no parts. On the Series 2, the RS232 port 
is populated. Two RS232 connectOPs are Mounted on the back of the case. One is for 
the printer and the other is for a ModeM. The reason for two separate ports is that 
tt.e RS232 requit•ettents fot• pl'intel' and ModeM are not the saMe. Specificall~·, lines 2 
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g 3 are reversed on one port <Printer). Nole thaL only one port tan be used, a switch 
is installed for this purpose. 

Another 1\atteP of interest is that the Seri~ 2 will be col'lp<•tible with the soon 
to be released 630 board. The 630 board will have a coMplex DAC on board for I'!Usic, 
as well as a new and iMproved RGB color. It wil l also have a high speed serial port. 

The Series 2 also coHes with a ** N6U ** l'!anual in a binder. Is it better than 
the old one? Probably, but this has to be prove n. 

Lastly, but not least is a new price. The C1P Series 2 is $479 as apposed to the 
old ClP which was $399 <BK). 

ndi!IJ Cdlt.:ule~lOI' 
uy HIII:Hiynuu>;; 

..................•. 
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PROGRAH fu.viJNS 

by: Warren Hodell 
3133 Rochambeau Avenue 
Bronx, N. Y.l0467 (212) 654-3773 

t1ord Processing by Dwo Quong Fok Lok Sow 
23 East 2oth St. 
N. Y., N. Y. 1000 3 

The packaging is really impressive . The documentation is not 
only thorough but easily understandable and with a sense of 
humor. The progr~~ follows the packaging and documentation -
it is greatll It is Harth muC'h more than v<hat it is selling for. 

2. Adventure: "11arooned in Space" by Orion Soft1.rave Assoc., Inc. 
Ossining, N. Y. 

T'nis is the best packaging I've seen in OSI games. Orion has the 
best quality plastic Zip Loc bag to the best quality cassette tape. 
T'.oe cbcumentation is excellent. Everything is explained and clearly 
printed. I only have one other Adventure game, 11Escape .from l·L?~s H 

l-±lich I thought was very IP od - This one is better l! 

3. "Video Trek" Rev. 1~ by Robert J . Retelle 
200) ~Dittaker Rdo 
Ypsilanti, Mi. 48197 

The packaging is standard. The action is absolutely terrific!! 
The graphics are one of the best for this type gallle (Star Trek) • 
Y ou have. the Enterprise, K!.:ingtm Crui sers, Planets & Stars, Black Holes, 
a couple of Doomsday Machines, Phaser s and Photons. I'm definitely 
buying more games from thls guy • 

4. Starship I #004G04-GG by Procom Sof tware 
8 Hampton South 
Southampton, Hass; 01073 

The packaging is standard. As a 11Starship 11 goes across the screen 
you fi~ at a wall below, r..•hich is protecting a city • Eventually 
you shoot through the wall and if you have enough fjre power left 
you may beable to destroy the city below. 

5. Road Race •<T/Track I #002C08 - c.a 
Track 2 For BK Road Race ff003C08-00 

Procom Software 

The packaging is standard (1\ro Cassettes) This i s a good game1 
T'nere are t-v;o cars:~ you can compete against the computer or a 
Human Typell There ' s a nice track and when you bump against 

·. 
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the wall or the other car, you lose control and l~se time. Tne 
game offers you a choice of speeds and the number of times you 
wish to go around the track. 

I think the munber of prograJT~.s are increasing quite a bit for 
OSI Syst;~s. I believ~ they're getting more sophisticated. 
I hope tm.s trend contmues and I think many members of our 
club are playing a big part in this rapid development. 

DQ Senetary 

SOFTWARE REVIEW 
by U·ao V. Re ·' ................. 

(an enhanced OS65D) 
Dwo auong Fok Lok Sow 

"DU SECRETARY allows you to check the direc t ory, 
files, without disturbing data being held in he~o ry." 
data , DQ SECRETARY creates the file ~nd puts the data 
~akes the file the right length and finds a space for 

creat~, delete, and renaMe 
"llhen you're ready to save 

in it in one swift operation and 
it on disk, autoMatical ly." 

"If you want to store data in an existing f i le which isn~t big enough, DO 
SECRETARY autoMatically extends that fil e <with your perMission).'' "If there isn1 t 
rooM to extend it, DU SECRETARY autoMatically sh i fts the file sonewhere else on disk." 
Rlf the disk is alMost full it repacks it for yo u, to group spare tracks together and 
at the saMe tiMe, it updates the disk directory for you." 

"DQ SECERTARY is written in ttachine lcmguage, so -its f<•st." "It can be 
incorporated into any standard OS-65D syste~s di sk or into WP6502.'' "It loads into 
your workspace before you start writing text or prograMs, just type EXIT <or select 
"fiLE" froM UP6502's Henu> and the Secretary's services are iMMediately availa~le when 
you need tbe,;." 

The above Quotes cones froM the advertiseMe nt for the DG SECRETARY. I used the 
Secretary along with UP6502 to file Many of the articles that I had to type for this 
issue of OSiteMs and I can assure you that the Secretary does everything the ad says 
it does. 

Tbe DO SECRETARY replaces OSI's CREATE, DEL ETE, RENAME and DIR utilities and also 
takes ovel' the PUT and LOAD functions. The progr aM cottes with a well wr-itten M~ll1u<:rl 

that throughly explains how to use the various Henue options and how to incorporate 
the prograM on an OS-65D or Up6502 disk. 

I would reco~tMend this prograM along with !JP6502 for <:1nyone who will be doing 
word processing. 

11 
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BOOH REVIEW 
by ~alter E. Godsoe 

••••• ft •••• .•••••••••• .I • 

Title: PrograMhin9 and Interfacing the 6502 
Author: Harvin L. De Jong 
Publisher: Howard SaMs I Co. Inc. 

Mr. DeJong's book is one of Many books which deals with Machine and asse~bly 
lan9uage. 

Those of us who are new to coMputing and its coMplexities can easily be 
overwelMed by Lhe Mass of inforMation which is available by trying to understand and 
assiMilate this inforMation without hands on experence. 

Mr. DeJoug recognizes the value of ·aetting ones hcmds dil'iY by doin·3 so!'le iJOl'k. 

Unfortunately for OSI users he is priMarily speakin9 to SYM, KIM, and AIH owners. THE 
inforMation and expereMents in general can be iM pleMented on any 6502, but he is 
specific about addresses and devices not found on the ClP. This n~ed not prevent us 
fro~ t~king part in the expereMents. Rather than toggling a 6522, a screen location 
could si~ulate the device. For all practical pu r poses a device is an address, so the 
experence need not escape us. 

The first half of the book is dedicated to prograftMing. In each of the ten 
chapters, Methods of addressing and instructions are dealt with by giving exaMples, 
explanation and ~ost iMportant expereMents. His intergration of concept and 
applicatitin ~ake this book a real _tool. 

The second half of the book defines interfa c ~ proble~s, decoding, buffering, etc. 
They are discussed individually and as a whole systeM. ExpereMents are e~phasized 
which cover the hardware that Most of us could have. 

I strongly recoMMend this book to anyone in t erested in 6502 ftachine language and 
i nterfacing. This book is recently published and should be widely available. 

"WEL.LIF YOU INSIST 
ON SENDING ME 

SECOND RATE PROGRAMMERS, 
YOU'RE GOING TO 

CONTINUE TO RECEIVE 
SECOND RATE RESULTS." 12 



BOOK REVIEW 
by U-;1o V. Re-' 

•• It .............. . 

6502 AsseMbly language P~ograMMing 
Lance A. Leventh~l 

Osborne/Me Gr~w-Hill 

-----------------------~---~.~-~- -., 

This book contains a broad coverage of 6502 assehbly lansuage prograMMing 
techni~ues along with systeM software developMen t . It assuMes that the reader is 
faMiliar with the gener~l features of coMputers, Microprocessors, addressing ~ethods, 
and instruction sets. 

The first two chapters provide a brief but t hrotlgh- introduction to asseMbly 
language prograMMins, nuMbering, instruction MneMonjcs, and asse"blers. Chapter three 
covers the 6502 addressing Modes and the instruc t ion set. 

The next six chapters present various exaMpl es of siMple Microprocessor tasks. 
Each prograM exaMpl e contains a title that descr i bes the general probleM and a 
stat~~ent of purpose that describes the specific task. The exaMple cont~ins dat~, a 
flowchart, and a source ~nd object listing. Exp l anatory notes co"pletes the exaMple. 
At th~ end of each chapter there are probleMs that the reader Must solve. The 
probleMs follow the Material and exaMple s present ed in the chapter. All of the 
exanples and probleMs represent individual tasks that any nicroproc~ssor can do. 

In chapter 10, Subroutines, the author discusses how one or More of the siMple 
tasks can be used as part of a larger prograM. 

The next two chapters cover the prograMMing need to COMMunicate with and respond 
to the outside world. The author discusses the 6520 CPIA> and 6B50 <ACIA> chips and 
how to control theM via software. More exaMples and proble~s are given on solving 
real probleMs. 

After reviewing the exanples and prograMMing tech~iques a person should be 
faMiliar with the 6502 asseMbly language and the codins of short prograns. The 
reMaining chapters cover prograM design, flowcharting, structured prograMMing, 
debugging, testing, docuMentation, Maintenance and redesign of progra~s • 

. For the 6502 user this book packs a great aMount of prograM~ins inforMation· and 
useful ex~Mples and probleMs. I would recoMMend this book to all users interested in 
learning asseMbly language. 

Note: this is the book that SaloMon LederMa n uill be using for -the prograMMing 
classes at the club. 

13. 
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PRINTING NDRHAL ERROR MESSAGES 

by D<•n Schwadz 

................... · · ilo ••••••• 

One of the peculiarities of OSI ROH BASIC coMputers is the r~ther odd error 
rtessages they give. A synta>: eri'OI' is "S<cornel' of' a squ;n~e> ERROR", iJ function call 
erPor is "F<bi9 slash> ERROR" etc. The reason f or this, of course, is that the second 
charactel' of the error Messase is really a lette r with bit 7 set in their ASCII codes, 
and are interpreted as a graphic character by the OSI character generator. Uhen 
Microsoft fil'st wrote the BASIC interpreter they didn't know that OSI was going to 
iMpleMent this sraphic systeM, so they didn't th i nk that the state of bit 7 in the 
output character ~attered. It was co~venient fo r other reasons to have bit 7 set on 
the second chal'acter, so they just let __ theM ~utp~~ th<•t ~-~y-~ 

OSI's "solution" to the g~aphic-charac t&r-i nstead-of-letter probleM on disk 
systeMs is siMply to Mask off bit 7 on every cha ra~ter output to the screen. That 
provides norMal error Messases, but it also Makes it iMpossible to print graphic 
characters to the screen with a PRINT CHRSCX) stateMent. · 

Is there a way to get norMal error Messages without sacrificing the ability to 
PRINT 9raphics to the screen? As soMeone else once said, would I be writing this if 
there wel'en-' t? 

Uhat needs to be done is to find soMe way of distinguishing the error Message 
characters froh characters output by a norMal PR I NT stateMent. The key to doing t his 
is the 6502's X register. 

Uhenever a string is output by BASIC <a "str ing" here includes the ASCII 
representation of a nuMber, as well as an actual BASIC ''string"), the X register is 
used as a counter of how Mctny characters a1'e lef t to print. FoP e~-:<tMple, .in pr-inting 
the strin9 "THIS IS A STRING", the X register wi l l have a value of 16 (deciMal) when 
the initial "T" is printed, since there are t6 characters in the string. After 
outputting the "T", the X register is decreMented and, since it is still non-zero, 
BASIC knows to go ahead and print the next character •H". This process will continue 
until the final character, t he "G", is printed, at which tiHe the X register will hav~ 
a value of one. '-lhen the X l'egister is decreMen t ed age-tin and l'e<•ches zero, BASIC 
k~ows that there are no More characters to output in thi~ string. 

How does this help us in regard to printing error Messages? Well, the thing to 
notice here is that since the value of X is cont i nually decreMented while a string is 
baing printed, X will never have the saMe value f or two successive characters, except 
in the case when a single character string is be i ng printed follouing another string, 
in which case X will twice in a row have the val ue of one. 

Uhen error Messages are printed, though, X will twice-in-~-row have the saMe even 
value, naMely the value of the offset into the t able of error Messages of the error 
~essage being printed. For ex~Mple, for an "NF" <NEXT without FOR>, X has a value of 
zero, while for a "SN" (Syntax) error, X has a value of two. Since these offsets are 
always even nuMbers, X will never equal one when printing an error Message. The 
second character of an error Message can therefo re be recognized ~s any ch~racter for 
which the X r·e-sistH h<•S the SCIMe V<•lue as it di d for tt.e pr·eviolls chili"C:•cter, and this 
value is anything other than a one. 

Using this fact, we can write the following output routine for the C1P. The 
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routine t'lakes use of MeMory location $0204, which is not use-d by the non1<1l ROM 
operating systeft, to store the previous value of the X r~gister. 

0222 EC 04 02 CPX $0204 ;is X saP~e as last tiMe? 
0225 DO 06 BNE $020D ;no, go ahead and print 
0227 EO 01 CPX 11$01 ;yes, is the value one? 
0229 FO 02 BEQ $020d ;yes, go ~head and print 
022B 29 7F AND I!$7F ;no, error Mask bit 7 
022d BE 04 02 STX $0204 ;save X for next tiMe 
0230 4C 69 FF Jfff' $FF69 ;do norMal output 

Uhile the -routine is shown asseMb led it $0222, it can actually be located 
anywhere in MeMory without change. 

Here is a short BASIC prograM which POKES the above routine in place, pointe the 
output vector at it, and then 2xercises it by printing soMe graphics characters and 
then caues a syntax error. 

tO REM POKE CODE IN PLACE 
20 FOR X;546 TO 562: READ I: POKE X,I: NEXT 
30 REH POINT OUTPUT VECTOR AT IT . 
40 POKE 538,34: POKE 539,2 
50 REM PRINT SOME GRAPHICS 
60 PRINT CHR$(128> ; CHR$(129) + CHR$(130>; CHR$(131> 

312570 THIS IS A SYNTAX ERROR 
80 DATA 236,4~2,208,6,224,1,240,2 
90 DATA 41,127,142 ,4 ,2,76,105,255 

"'' 

DEPTH CHARGE 

by Peter Schreiber 

This progra~ will run on a C2, -t4 , and CB syst&M. It ~ill not run on a Ct 
without Modifications. 

Uhen you bring up BASIC, answer "3000'' to "HEMORY SIZE?" (on a 4K systen ), or 
POKE 134,15. 

The Machine prograM belo~ Must be ente red befor entering the ~ASIC prograM. (See 
Cassette Save article to save the Machine prograM on tape and the systeM ~anual to 
load the Machine progra~ froM tape.) 

OFOO A2 00 86 fE ~9 DO 85 FF AO 00 A9 20 91 FE C8 DO 

OFlO FB E6 FF ES EO 08 DO F4 A9 00 80 44 DE 85 EO AO 

OF30 FO OC 99 00 Dl B9 CA OF 99 81 D1 C8 DO EF A9 01 

OF40 

OF 50 

8D 02 12. A9 80 BD 00 DF A9 OE 95 F7 A9 D4 _85 EB 

AO 00 A9 85 91 F7 C8 A~ B6 91 F7 A9 ~3 85 OB A9 

"15 
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OF60 OF 85 oc AD 00 DF 85 F9 C9 80 DO ID AD DO D4 C9 

OF?O B5 FO 16 A9 00 85 EO AS A9 B5 C6 F7 91 t7 A9 Bb 

OFBO C8 91 F7 A9 20 C8 91 F7 60 AS F9 C9 40 DO 1 E Ar' 

OF90 1 F £•4 C9 B4 FO 16 A9 01 85 EO AO 00 A9 20 91 F7 

OFAO A9 B3 cs 91 F7 A9 B4 CB 91 F7 E6 F7 60 A5 F9 C9 

OFBO 02 no F9 A9 00 8D 12 02 A9 01 a:o 44 Ite 4C 74 A2 

OFCO 53 43 4F 52 45 3A 20 20 20 00 54 49 4D 45 3A 20 

OFDO 31 32 30 

l'l<~chine pro-ai'CII'I is in, lo~d the follo~ing BASIC p I' o ·.:w <u'\ • __ 

I v REM KEYBOARD IS USED AS FOLLOW~:: 
20 REM 
30 REM (1) MOUES SHIP TO THE LEFT 
40 REI'! (2) HOVES SHIP TO THE RIGHT 
50 REii (3) DROP DEPTH CHARGE 
60 REM 
70 REM YOU HAVE 2-HINUTES TO CLEAR OUT THE SUBS, AND 
80 REM THE SUBS HAVE THE SAME TIME TO ClEAR OUT YOU! 
90 REM 
tOO PRHlT:PRINT:IUPUT"LEVEL OF DIFFICULTY (1-3>";LE 
110 POKE1l,O:POKE12,25:IFLE<1DRLE>3THENtOO · 
120 X=USRCXl:R=LEt2-1:T=120:~=53637 
130 FORX=1T03:READFCX>,G<X>,I<X>:H<X>=FCXJ:NEXTX 
140 X=USRCX>:A=54273+F'EEK<247):L=L+1 :IFL<6THEN170 
150 T=T-1:L=O:G=N:OS=STR$(T):IFT=990RT=9THENO=G+1:N=G 
160 GOSUBtOOO:IFT=OTHENQ$="* TIIiE *":Q=53524:60SUB1000:GOT0380 
170 IFS:OTHEN2t 0 , 
180 POKES,32:S=S+AN:IFS>55231THENS=O:GOT0210 
190 f0RX=1T03:IFS=F<X>ORS=F<X>-10RS=F(X)+JTHEN280 
200 N£XTX:POKES,45 
210 IFTP=OTHEN400 
220 TP~TP-64:IFPEEKCTP>>17BTHEN340 . 
230 IFTP<5433b-THfNPOK£TP+-6~ t 35: ip;;·o:-Goto25o 
240 POKETP+64,32:POKETP,33 _ 
250.GOSUB300:IFPEEKC570BB><>320RS<>OTHEN140 
260 IFP£EK<224)THEN~N=63:S=A+t27: POKES,45:GOT0140 

270 AN=65:S=A+129:POKES,45:GOT0!40 
280 FORY=F<X>-1TOF<X>+1:POKEY,32: NEXTY:V4=V4+GIX>:F<X>=H<X> 
290 O$=STR$CV4J:Q=53509:GOSUBIOOO :POKES,32:S=O:GOT0210 
300 FCRX=IT03:IFF<XJ=I<XJTHENFCXJ =H<X> . 
310 NEXTX:FORX=tT03STEP2:POKEFIX) +1, 32:POKEF<X>,6:POREF<X>-t,5 
320 NEXTX:POKEF(2J-1,32:POKEF<2>, 7: POKEFC2)+1,8 
330 QG=1:FORX=1T03:F<X>=F(X)-QQ:QQ=QQt-t:NEXTX:RETURN 
340 POKETP~64,135:POKEA-t,32:POKEA ,32:PO~EA+t,32:FORX=tT05 
350 POKEA,233:FORY=1T030:NEXTY:POKEA,32:FORY=1T030 
360 NEXTY,X:G$="YOUR SHIP HAS BEEN SUNK! !":0=53954:GOSUBIOOO 
370 O$="AND YOU MUST 60 DOWN TOO! ": Q=54018:GOSUBtOOO 
380 FORX=tT0500Q:NEXTX:FORX=lT030: PRINT:NEXTX 
390 POKE530,0:POKE56900,t:END 
400 IFF<3J-A<>831ANDFCt>-A<>703ANDF <2>-A<>574THEN250 
410 lT=LTt1:IFLT<>RTHEN2~0 
420 X=l:IFFCt>-A<>703THENX=2:IFF<2> -A<>574THENX=3 
430 TP=F(X)-63:LT=O:GOT0250. 
4.0 DATA55007,15,54974,54B41 , 10,54881,55137,20,55100 
1000 FORY=1TOLEfl( ll$) :f'OI\EY+G ,ASC< HI D$<G$, Y, 1)) : NEXTY: RETURN 



CHALLENGER SHAPE PLOTTER 
by SaloMon leder~an 

.............. It ••••••••••••••• 

Here's a routine that will take a shape stor ed in ~eMory and draw iL on the 
screen. BefoPe I explain how tiy routine wol'ks l e t tte tell you whc-rt it does. Let·'s 
say that you want soMe coMplicated shape to Move across the screen. Let 1 s say that 
you are writing a deMo and you need to have a train chugging across your screen. 
Uell, you'd probably write a BASIC routine that would read lots of data or do lots of 
POKEs. 

To Move your train you would have to soMehow eras• the shape you just drew and 
redraw it one square over. This is quite a pain to .do. The data looks very Messy, 
wastes MeMory, and the routine May be slow if you ~ave a big shape that does alot of 
Moving around. Also erasing a coMplicated shape May not be easy. You can't just do a 
screen-cle~r because there is other stuff on the screen that you d6n 1 t want to erase. 
One nore point to consider, what if you have soMe elaborate background that you want 
to preserve? What do you do? Redraw it each ti ne you Move the train? Or perhaps you 
waste a chunk of "eMory to save you background, which Means that you'll have two 
shapes to ~ut on the screen. You Must feel desperate at this point which is probably 
why you hate to Move graphic characters. ~hy Mu s t cars be only one character in size? 
Why don't you add zing to your gaMes by having bi g, detailed figures? 

At this point I'll introduce MY shape plotter. It can solve all your probleMs 
and it's absolutely free with this publication. No hidden costs, no Monthly charse, 
no salesMan will call, ever. This routine does everything but dice and slice ••••• seriously 
though this Machine language routine will take care of your shape plotting and erasing 
and it will preserve your background always. The only thing that you h~ve to do is -
learn how to encode your shape in the forMat tha t r "use. The routine is basically a 
swap routine~ It ~waps your picture fron MeMory onto the screen. The stuff froM ths 
screen goes into the MeMory where your shape was . The second ti~e that you run the 
routine the swap will reverse itself so that you r train is back in Menory and your 
trees and house are back wh ere they should be. Of course this routine is fast since 
i t's in Machin~ language. 

To ttove a shape you call the routine once t o put the train on the screen. You 
later call the routine again to erase the train (and return the trees and houses>. 
Then you change the location pointers and you go back to square one to draw the train 
again, in a new location. 

Your shape is stored beginning at $1500 (Hex). You can encode _your shape as data 
or enter it throush the Monitor, or froM tape. 

The shape is stored in the forMat A B C1 51 C2 52 C3 SJ ••• Cn Sn starting at 
$1500. A ~nd B represent the starting address i n low, hi forMat (in Hex>. C1 
represents the first character of your shape. Thus a block would be t61 or $At. 
After your character is 51 which tells you how Kany squares to ~ove until the next 
ch<H'actel'• Two contiguous dra1'acter·s would have St equal to 1. Then C2 represe-nts 
youl' next chal"-acter, and so on . To end the dr<rw i ng use a 0 {zer·o) for your Sn value. 

For e>:atlple, a sq-ua1'e of four (4) blocks is encoded <:rs follows, st~lrting at 
$1500: C9 Dl At 01 At tF At Of At 00. Here you r shape is at $D1C9. 
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Here's the routine: 

1800 A9 02 85 ES A9 15 85 E9 AD 00 15 85 EA AD 01 15 
1810 85 EB AO 00 Bl EA AA B1 E8 91 £A 8A 91 E8 E6 EB 
1820 DO 02 E6 E9 Bl ES DO 01 60 18 65 EA 85 EA A5 EB 
1830 69 00 85 EB E6 ES DO 02 E6 E9 4C 14 18 00 

..................... 
AsseMbler Listing ...................... 
1800 UIA ll$02 
1802 STA $E8 
1804 LDA tu15 
1806 STA $E9 
1308 LDA $1500 
180B STA $EA 
1SOD LDA $1501 
1810 STA $EB 
1812 LDY H$00 
1814 LDA ( EA>, Y 
t 816 . TAX 
1817 LDA (£8), y 
1819 STA ( EA>, y 
1StB TXA 
181C STH <E8),Y 
181E INC $E8 
1820. BNE 02 
1822 INC ~E9 
1824 LDA $E8 
1826 IINE 01 
1828 RTS 
1829 CLC 
1B2A ADC $EA 
182C STA $EA 
182£ LDA ~EB 
ta3o· --A"nc -i ·o·o· 
1832 STA $EB 
18.34 INC $£8 
1836 IlNE 02 
1838 INC $E9 
1838 JMP ·$1814 

• 
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iOY PIANO 
by D. Schwartz ................. 

Here is '' shod pl'Ogl'aM that lets you play siMple Melodies on the Keybo<,rd of a 
C4 or CS coMputer. The nuMber keys 1 thru 8 play the notes of one octave of a Major 
scale, froM Middle C to high C. 

The ptogr~M was written by the "try it and see if it doesn't work'' nethod, so it 
could be cleaned ~p a bit. 

The values RATIX) are the divider ratios POKED to location 57089 to produce th~ 
notes, and the BH<Xl are the "BIT MASKS" representing the various keys. While the 
range of songs that can be played with one octave and no sharps or flats is soMewhat 
liMited, you Might be surprised at soMe of the songs it can play, such as the Beatles' 
"Nowhere Man" and the ChristMas carol "Joy to the World". 

The only tricky part of the prograM is the •FOR I=.1 TO 7.1 io line 205. The 
reason for going fron .1 to 7.1 instead of froMe 0 to 7 is so th~t a value of 0 (zero 
or ".t") r eturned by line 210 can be distinguishe d froM a value of 0 (zero) by line 221. 
(Note: 1(.1) is taken as ICOJ, I<l.l> is really I <lJ,etc.) A little obscure, perhaps, 
but it w~s e~sier to throw that in than to rewr ite the whole progran. 

Note: The control C enable/disable is set up for a disk systeM. For a cassette 
systeM , change the first POKE in line 120 to POK E 530,1 and Make line 155 POKE 530,0. 

10 REM TOY PIANO PROGRAM FOR C4 AND C8 
20 REM NUMBER KEYS 1 THRU B PLAY THE 8 MAIN TONES 
30 REM OF THE MAJOR SCALE MIDDLE C ~0 HIGH C 
40 REli 
50 REM 
100 DIM RATC7J:FOR X=O TO 7:READ RAT!XJ:NEXT 
105 K=S7088 
110 FOR X=O TO 7:READ BMCXl:NEXT 
120 POI<E 2073,96:POKE 57088,254 
130 IF PEEKC57088)"'0 THEH POKE 568 32, 1:GOTO 130 
150 GOSUII 200 
155 POKE 2073,173 
160 IF I= THEN POKE 570B9,RAT< IJ :POKE 56832,3 
170 GOTO 120 
180 DATA 1 ~8 , 167 1 149,141,125,112 ,1 00,94 

190 DATA 128,64,32,16,8,4,2,1 
200 POKE K,128:PK=PEEK(K) 
205 FOR I= . f TO 7.1 
210 IF PK=BM<I> THEN RETURN 
220 NEXT I:POKE K,64:IF PEEKCK)= l28 THEN RETURN 
221 I=O:RETURN 



Peter Schreiber 
1609 Washington ave. 
Seaford, i'J.Y. 11783 

Cassette Save/Hex f~emory Dump 

Here is a cassette save routine. by which you can save your machine 
language programs on tape. This save rou ti ne incorporates a hex memo ry 
dump which permits you to read the code as it is being transferred to tape. 
The machine code is executed from a Basic start by wa y of the USR function, 
after you have entered the start and end addresses. The following is a 
list of both Basic and machine language routines : 

LIST 
1if P:::247;INPUT"INPUT THE STARTING ADDRESS11 ; A$:GOSUB4¢ 
2¢ PRINT: INPUT 11 INPUT THE ENDING ADDRESS" ; A$·:GOSUB4,0' 
3¢ PRINT:PRINT:PDKE11,34:PDKE12,2:X=USR {X):PRINT:ENO 
4,0' IFLErJ (A$)< 4THENFORX=LEN(A$) +1T04: A$= "¢"+A$: NEXTX 
5¢ 8$::RIGHT$( A$ ,2):GOSUB6,0':B$=LEFT$(A$,2 ): GOSUB6¢:RETURN 
6¢ FORX=2T01STEP-1:N=ASC(MID$(B$,X,1))-48:IfN)9THENN=N-7 
7¢ A=A+N*16~(2-X):NEXTX:POKEP,A:P=P+1:A=¢: RETURN 

DK . 

Location Machine Language Mnemonics 
,0'222 A9 ¢o LOA #$¢0 
if224 2}6 SA }62 J SR $}628A 
¢227 A9 2E LOA #$2E 
¢229 2¢ SA ¢2 J SR $,0'28A 
}622C · AS F8 LOA $F8 
.¢22E 2}6 9C .¢2 J SR $}629C 
¢231 AS F7 LOA $F7 
}6233 2}6 9C ¢2 JSR $,0'29C 

.¢236 A9 2F LOA #$2f 
¢238 2.¢ SA }62 JSR $,¢28A 
}6238 A2 ¢¢ LOX #$¢¢ 
}6230 A¢ ¢¢ LOY #$}6¢ 
,0'23F 81 F7 LOA SF7,Y 
}6241 2¢ 9C ¢2 J SR $,0'29C 
¢244 A9 ¢o LOA #$¢0 
.¢246 2if 15 BF J SR $8F15 
¢249 A9 2¢ LOA #$2,0 
,¢248 2¢ 20 BF J SR $BF20 
,¢24E E6 F7 I NC $F7 
¢25if o¢ .¢2 BNE $if~54 
¢252 E6. FB I NC $F8 
,¢254 38 SEC 
.¢255 A5 F9 LOA $F9 
¢257 E5 F7 SBC $F7 
¢259 AS FA LOA $FA 
}6258 E5 F8 SBC $F8 
,¢250 1}6 ¢3 BPL $}6262 
,¢25F 6¢ RTS 
}!126¢ EA EA NOP 
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Location r~achine Language r1nenionics 

¢262 EB INX 
¢263 E¢ 1¢ CPX f/$1¢ 
¢265 o¢ 2¢ BNE $¢287 
¢267 A2 ¢¢ LOX #S¢¥) 
¢269 A9 ¢o LOA 7/$,0'0 
¢268 2¢ 20 BF JSR $BF20 
¢26E A9 ¢A LO.l\ #$¢A 
¢27¢ 2¢ 20 SF JSR $BF20 
,¢273 A9 2¢ LOA #$2¢ 
¢275 2¢ 20 BF JSR $BF20 
¢278 AS F8 LOA $F8 
¢27A 2¢ 91 ¢2 JSR $,0291 
¢270 A5 F7 LOA $F7 
¢27F 2¢ 91 ¢2 JSR $¢291 
¢282 A9 2$ LOA 1"$2¢ TT . 

,¢284 2¢ 20 BF JSR $BF20 
,0287 4C 30 ¢2 Jf~P $¢230 
¢28A 2¢ 20 BF .JSR $BF20 
¢280 2¢ 15 BF JSR $BF15 
¢29¢ 6¢ RTS 
,¢291 85 F6 STA $F6 
¢293 2¢ AD ¢2 JSR $,02AD 
¢296 AS F6 LOA $F6 
,¢298 2¢ 81 ¢2 JSR $¢281 
¢298 6$ RTS 
¢29C 85 F6 STA $F6 
¢29E 2¢ : . ~D ¢2 JSR $,¢2AO 
¢2A1 2¢ 15 BF JSR $BF15 
¢2A4 A5 F6 LOA $F6 
¢2A6 2¢ 81 ¢2 JSR $,0'281 
,¢2A9 2¢ 15 BF JSR $8F15 
.¢2AC 6¢ RTS 
"¢2AD 4A LSR A 
¢2AE 4A LSR A' 
¢2AF 4A LSR A 
¢2t:S$ 4A LSR A 
¢281 29 $F AND //$¢F 
,¢2tl3 ¢9 3,¢ ORA #$3¢ 
¢285 C9 3A Ci'IP #$3A 
,¢287 3¢" ¢3 BMI $¢2BC 
,¢289 18 CLC ,, 
,¢2BA 69 ¢7 ADC #$¢7 . 
,028C 2¢ 20 BF JSR $BF20 

;: 
j12BF 6¢ RTS 

If you want ·to execute the program f rom the monitor, place the start 
address of the code to be saved at $F7,FB (lo,hi) and the end address at 
$F9,FA (lo,hi). Also you should add the f ollowing jump: 

Location Machine Language f~nemonics 

,¢25F 4C 43 FE JMP $FE43 

i 

r 
•• • 
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Actually, the jump can be made to a location of your choosing but 
I find tn1a one convenient to use since yo u remain in the monitor. 

While this routine is great for savir1g your machi.ne languag8 code, 
it i~ also very useful for simply reading code from the hex memory dump. 
I haven't bought my own assembler yet, but for reading my programs in 
machine code this program is better then n5thing. The speed of the pro­
gram is slowed down, though, because of the output of data to the cassette 
machine. The following few changes can increase the speed of the program 
by the elimination of the cassette outputs : 

Location 

¢241 
¢244 
¢246 

Current 

2¢ 9C ¢2 
A9 ¢o 
2¢ 15 BF 

New 

2¢ 91 ¢2 
EA EA 
EA EA EA 

Note:: My system is a C2-8P, and this program takes advantage of the 
32x64 screen width, so all of you C1P users aren't going to get 
the screen output that I had intended. Also the cassette port 
is located at $FCB1 and not $BF15, as on my system. · with this 
change the save routine should execute, but see Micro mag., 
p. 11:17 " ' A Close Look at the Super board II" , by Bruse Hoyt. 

..We did it! We crossed a computer with King Kong 
and g_ot a hairy reasoner! :' 
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C 1 P ila alive and well in • "' • GERMANY 

BY KLAUS ERJ."ST 

I j'l.l~Jt. got zomet recent issues of the ~rman hobby computer magazino CHIP. 

I wa s very pleased to see a lot merc(£ro~ previouu i s sues) o..da for OSI 

:ma.chin~s,hardware mod $,and soft\'i&ro.They even had a l i SJting of a BASIC program 

by Axel UntertSchu&tz for saving machine p r ograms (for a1 P).Hero ia a trans. .-

' 
lation of the description and the INPUT and PRINT commands. 

M;tt got m@ a little annoyed~that the skimpy OSI-01P Monitor do~a 

not previde the possibility to save machine code programs on caaaette 

r:J:hereis a. load routino prwidcd though,.which is called by 0L"olt can 

h:mdle the follorling ce:nmands (from c ruaette h 

1 J Period(.c:~ }; to signal addrese.e• baing leaded(.addrO$S mode) 

2) Slashes(/)\ ·to Dignal data being l oa.dcd(data mode) 

4) in data medeJ"OR11 teincrement addr eaa 

5) in address mode:"Gn to start progra~ at specif ied address -

I w~ote this simple program tobe able toaave simple.short machine 

coie reutin~B (clear scr.con,ctc •l 

You entor starting and last address , tho program eutputs(to cas-

sette port) t 

1). ~· period.B c· .. o ): t.Q) awi tch to address :mode 

2) starting address {HEX}' 

; )' '-" Blashes (/I I}: to switch to data modo 

4 ) · HEX codes , l.'lcparated by RETURNs 

5) 5 more periods {• o. ), to stop loading 

Savod programs can be loaded by hitting "BREAK" thon "M" and "L1 

and then starting cassette. 

23 
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After loading, hit "B.RRAK",unl.ess ther e are additi onal commands on 

cassette,~.g. the starting addreas and 11 G11
1,which would make the pro-

gram seifstarting. 11 

7~ INFUT 11STARTING ADDRESS 11 ;AD$ 

1¢¢ INIUT"LAST ADDRESS~;AD$ 
. ' 

12¢ i>RI.t-t"'''zPRINT 11 START REOORDER 11 

12.5 PRH•'T"TY.PE 1'o 11 WHEN READY n 

REMS 

~¢ REM STORING ARRAY 

18¢ REM OEOU1AL TO HEX CONVERSION 

2¢¢ REM OIJ'£PUTTING HEX CODE 

2~¢ REM REACHED LAST ADDRESS 

25¢ REM SAVE OFF 

27¢ REH NEW RUN 

;¢¢ REM HEX TO DECIMAL CO~'VERSION 

,5¢ REl.f SEARCH FOR PROPER DEC V AUJ E 
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Zeichen, an der momentan 
angezeigten Adresse mit der 
Programmausflihrung zu be­
ginnen 
Urn einfache, kurze Maschi­
nencode-Routinen wie ,Clear 
Screen" oder ahnliche spei­
chern zu konnen, habe ich eiri 
einfaches BASIC-Programm 
entwickelt. Es fragt nach An­
fangs- und Endadresse des zu 

lnitialisierung 
des 
HE Xziffernarrays 

Umwandlung 
HEX - Dezimal 

Umwandlung 
HEX - Oezimal 

SAVE 
einschalten · 

speichernden Bereichs und 
gibt dann aus: 
1) 3 Punkte ( ... ), urn in den 
adress-mode zu gelangen 
2) die Anfangsadresse (HEX, 
4stellig) 
3) 3 ,slashes" (/II), urn in den 
data-mode zu gelangen 
4) die HEX-Codes, durch 
RETURN voneinander ge­
trennt 

ZidS =Zeiger in den Speicher 

Teilen des 
Speicherinhalts 
in zwei HEX­
Ziffern 

SAVE 
ausschalten 

···· · 

. 5) wieder 3 Punkte, damit 
nicht aus Versehen weitere 
Daten geladen werden 
Die so auf Kassette gespei­
cherten Programme konnen 
ohne weiteres vom Monitor 
eingelesen werden, indem 
man naclt ,BREAK" und ,M" 
auf ,L" driickt und die Kas­
sette startet. 
Nach dem Ein\esen mul3 man 
wieder auf ,BREAK" driik­
ken, es sei denn, man hat noch 
weitere Befehle auf der Kas­
sette, zum Beispiel die An­
fangsadresse des Programms 
und ein ,G", dann wird das 
Programm gleich ausgefi.ihrt. 

Axel Unterschutz 

10 DH1 C$(15) 

Beispiel ( = RETURN) 

Anfangsadresse? FEOO 
Endadresse? FE04 

Starte Rekorder! 
Tippe ,." wenn fertig! 
? 

... FEOO 
///A2 
28 
9A 
D8 
EA 

Anfangsadresse? 

20 DATA 0,1,2,3,4 , 5,6,7,8,9,A,3,C,D,Z,F 
30 R?V. EINI.ESEN DES ARRAYS 
40 FOR 1=0 TO 15 
50 READ C$(1) 
60 NEXT I 
70 INPUT "Anfangsadresse"; AD$ 
80 ANS=AD$: GOSUB 320 
90 AN=AD 

100 11\l'UT "Endadresse "; AD$ 
110 GOSUB 320: EN=AD 
120 PRIIlT: PRI·NT"Starte Rekorder! " 
125 PRINT"Tippe •.• wenn fertig!" 
130 I NF·UT X$ 
140 SA VE: PRINT" • •• "; AN$ 

· 150 PRINT"///"; 
160 FOR J=AN TO EN 
170 D= FEEK(J) 
130 REi' t:f'. WA NDLm:G DEC-HEX (2stellig) 
190 E=INT(D/16) 
200 RE~ AUSGABE. DER HEX-ZAHL (DES CODES) 
210 P!l.INT C$(E); C$(D-16*E) 
220 NEXT J 

230 RE1·! ENDADRESSE ERREICHT 
240 PRINT" ••• " 
250 REM SAVE AUSSCHALTEN 
260 POKE 517,0 
270 REM NEUER LAUF 
280 RUN 
290 RE!1 
31:0 Ul~WANDLUNG HEX-DECIMAL 

· 310 REM 

320 XI= 4096 
330 AD=0 
340 FOR L~1 TO 4 
350 REN SUCHE NACH ZUGEHOERIGE11 DEC- WE:tT 
360 FOR L1=0 TO 15 
370 IF MI D$(A:l$,L,1 )=C$(!.1) THEN 390 
380 NEXT I.1 
390 AD=AD+L1*XI 
400 XI =XI/16 
410 NEXT L 
420 RETURN 

Das Programm zum 
Abspeichern des Maschinencodes 

( 

·f 

f 
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Programmi:1g the 6502- I1achine Language for the Challenger Computer 
\ 

Class 1. by Salomon J.ederm:<ll. · November 6,. 1980 
. i 

These pages are intended as an outline for reviewing the materials 
that I intend to cover in this first c)-asso The only reqiUirement for 
the course is access. to a table of 6502 Op Codes.. I strongly suggest 
that you purchase a book for programming our chip, the 6502. Lance 

Lev enthal authors 6502 Assembly Language Programming, which I reccomend. 
Most books on the 6502 are written wi t h the SYivT, KIM, AIM ••• computers in 
mind. Try to avoid books that special ize heavily in these micros since 
they generally discuss, special routines and specific hardware that is 

not very relevant to OSI computers. 

Part I- The follo\ving skills are essential to t he understanding of 
machine lan~a~e: 

Hex to Decimal and Decimal to Hex conversions. It is useful to 
Lt r.der~tand binary also. 
Simple arithmetic in binary and hex. 
Know how to enter simple programs t hrough the ROM monitor. 
You should learn how to use an Assembler though it will not be vital 

for at least the first lesson. 

Part II.- Some basics about softv1are a r chi tectur·e: 
The 6502 recpgnizes 3 mai.n register s, the Accumulator, the X and 

the Y registers. All arithmetic is done in the accumulator. 
·The X and the Y registers are us ed as counters. 

All memory addresses are 16 bits wi de, or 2 bytes. Thus an address 
is made up of 4 hex digits. A214 is an· address, and so is BDll. 

Thu.s the 6502 can recognize any one of 65536 addresses .. 
Op codea are one byte he~ numbers. For example, A2 is an Op code 

::: 

and so is E8. Not all hex number s represent Op codes. Op codes 
represent commands for the 6502 . Through- the u·se of these com­
mands you can precisely control your micro , quickly and efficien·ny; 

A command consists of an Op code f ollow.ed by zero,. one or two more 
bytes of information. These extr a bytes set parometera for the 
main command. 

Part III- Fo.llo,w these examples carefully . You will be able to pi ck 

-:-· .. :· 

up many ideas by actually tryi..ng t hem. For this first class I 1'" 
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will use only a few af the simplest Op codes as buLlding blocks 
for the first programs. 

Program 1. 0500 A9 Al 
0502 BD C9 Dl 
0505 00 

LDA #$Al 
STA $DlC9 
BRK 

This program will place a block on the screen. The first instruction 
used is IiDA# which means to load the accumulator with some numeric 
value whi.ch. i.s represented by the next byte in the program. The # sym­
bol means that the instruction is using the next byte as a constant, 
as: opposed to a variable. The $ symbol iindicates that the number ref-

, 
erred to is in hex .. In your graphics manual you will see that Al rep- · 
resents the decimal number 161 which is the white block.. And of course 
A9 is the code for LDA#. The next instruction is STA$. By this not­
ation I. just mean that STA refers to an address. ST'A is the mnemonic 
store the accumulator in the address ... In this case the Op code 8D 
refers to the address encoded in the follo1t1ing two bytes of the program. · 
Note t~t the address is in hex ($), and that the assembly language 
coding for the address i.s the hex value of some screen locatioml. How­
ever for some weird reason the 6502 designers decided that the two bytes of 
of an address should be _reversed in their order and they, ah;~_a~~~ 

Thus $DlC9 is encoded as C9 Dl. As an exercise you ought. to be able 
to conv~rt it to decimal. If you don 't have a Cl and you don •·t see 
a block then you should change bytes at 503 and 504 to some visible 
scx.een location. The code 00 tells the 6502 to stop executing your 
program'; ~- If you want: to run the program again you have to hit the 

,.._ 

BREAK key, enter the mtmi.tor and run it again. 
To. summa:r:iz.e: This _sim.ple program loads the accumulator withAl 

and stores the contents of the accumulator in $DlC9. The program in 

this case is; stored in 0500 through to 0505 so it•s a six byte program~ 
Note that in BASI.C the same instructions would be POKE53705,_16l which. 
takes up ten bytes. Very often machine language programs run in 

.much. less memory than their BASIC counterparts and there's no com­
parison in terms of speed. 

In case you are not too used to the ROM moni tor here's how you 
enter this program. Hit BREAK, enter M, then the following: 
.. 0500 / A9rAl:r8DrC9rDlrOO The 'r' represents a carriage return. 
To execute . the program type .0500G 

To speed. things up z:: bit I will. cu t dovrn on the detailed explanations~ 
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