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INTRODUCTION 

SCREEN DUMP, ETC is a util i ty program des igned to work alone or in 
oonjunction with other maohine language or BASIC programs. It is an 
interrupt driven program, which means it is always "running" as a 
baokground activity. It is transparent (not noticeable} to the user 
until it is speoifically instructed to do something by pressing a 
funotion key - then it becomes very noticeable. Each of the eight 
function keys (f1, f3, f5, f7 and the same keys shifted which give f2, 
f4, f6, and fS) performs a specific task. 

Two identical diskettes are supplied. Since the diskettes are copy 
protected, the second is supplied as a baokup copy for your 
convenience. If a diskette becomes damaged or unusable for any 
reason, it can be returned to IRQ, Inc by the original purchaser for 
replacement. A five dollar (U. S. funds) fee is charged for each 
diskette replacement. 

There are six files stored on the diskette. The first file, BASIC 
LOADER, is a BASIC program that defines your system configuration for 
the actual machine language program. To conserve memory usage, the 
loader program is broken into three parts, and is stored as three 
separate fi les on the diskette. The second part of the loader program, 
PART II, is automatically loaded and run at the appropriate time. The 
third file, PRINTERS, is a relative file containing the printer 
information used by BASIC LOADER. There are three different versions 
of the machine language program; LOWSDE, MIDSDE, and HISDE. These 
three programs are essentially identical (they all do the same thing), 
wi th the main difference being the location in computer memory where 
they reside. The appropriate machine language program is 
automatically loaded by the BASIC LOADER program. 

SCREEN DUMP, ETC is easy to use. Simplified us ing instructions are: 

1) LOAD "BASIC LOADER"",8 (with dual drives, usedriveO) 

2) RUN 

3) Answer questions. 

If you have problems with any of the questions, refer to Chapter 1. 
Detailed information on what each function key does is contained in 
Chapter 2. It is recommended that this chapter be read closely and in 
its entirety since some of the program capabilities are not obvious 
from just the screen messages. Chapter 3 discusses limitations of 
SCREEN DUMP, ETC (naturally this is a short chapter), and Chapter 4 
explains the program's error handling procedures. 

Throughout this manual, and when using SCREEN DUMP, ETC, a 
hexadecimal number is designated by a leading dollar sign ($). 
Otherwise, the number is decimal. 



CHAPTER 1 GETTING STARTED 

(Coming up with the right answers) 

BASIC LOADER asks you several questions pertaining to your specifio 
setup before automatioally loading the appropriate maohine language 
program. These questions are neoessary sinoe printer and disk drive 
devioe numbers, printer oommands, and printer interfaoe oharaoter­
istios oan differ greatly from one system to the next. The questions 
will be disoussed in the order they appear on the soreen. However, 
depending on the answers given, several questions may be skipped. For 
example, if the answer ,to "TYPE OF PRINTER" is "NONE", then the program 
won't bother asking speoifio questions about your printer. 

Question 1 - Memory Area to be Used: Three different areas of the 
Commodore 64 memory can be used to load the machine language program. 
Each area has its advantages and disadvantages. Many of your programs 
will be compatible with all three memory areas, while others maybe 
oompatible with only one or two memory areas. The three memory areas 
are: LOW (2048 - 14335), MID (18304 - 32767), and HI (40960 - 53247). 

The HI area has the advantage that it uses memory not normally used by 
BASIC programs. The 38911 BASIC bytes all remain untouched. However, 
this HI area is very popular with machine language programs, and 
therefore can't be used with some machine language programs. For 
example, DOS 5. 1, the enhanced Disk Operating System, normally 
res ides in this area, so the HI area oan' t be used for SCREEN DUMP, ETC 
when DOS 5. 1 is being used. 

The LOW area is the beginning of the memory normally used by BASIC. 
When this area is used for loading SCREEN DUMP, ETC, the beginning of 
the BASIC area is automatically moved to 'the end of the machine 
language program. This protects the machine language program from 
BASIC, but also reduces the number of BASIC bytes available from 38911 
to 26623. This normally has no effect on BASIC programs (unless of 
course they require more than 26623 bytes), and it leaves the HI area 
available for other machine language programs. Here again, there are 
some machine language programs that are designed to use this memory 
area. With such a program, SCREEN DUMP, ETC can not be loaded into the 
LOW area. 

As you would guess, the MID area lies between the LOW and HI areas. 
When it is seleoted, the end of the BASIC area is automatically moved 
in front of the machine language program. This protects the machine 
language program from BASIC, but now the number of BASIC bytes 
available has been reduced to 16255. The memory starting at 32768 
($8000) is not used by SCREEN DUMP, ETC. This is left available for 
program cartridges, which normally use the memory from 32768 ($8000) 
to 40960 ($AOOO). In addition to the reserved memory for program 
cartridges, the MID memory area requires more memory for SCREEN DUMP, 
ETC than the LOW and HI areas because a copy of the upper case character 
ROM is included in the reserved memory area. The ROM oopy is needed 
because the Commodore 64 charaoter ROM is not available to screens 
located in memory banks 1 and 3, and the message screen used by the MID 
loaded SCREEN DUMP, ETC is located in bank 1. 
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The choice of which memory area to use is easy when the required 
memory areas for other programs ar.e known. Unfortunately, most 
programs don't state what memory area is used. Therefore, some 
experimentation is usually required. If no information is available, 
try the MID memory area first. About the only time the MID area won't 
work is with relativelY large programs. If the MID area causes 
problems, try the LOW memory area next, and finally the HI area if 
required. If none of the three loading areas seem to work, don't give 
up yet. Unless the other program uses almost all the available 
Commodore 64 memory, which is possible but unlikely, there may be 
other compatibility problems. See Chapter 3 for solutions to these. 

Question 2 - Type of Printer: To use the f2 function key capabi li ties 
(screen dump to printer), several commands must be transmitted by 
SCREEN DUMP, ETC to your printer. Since there is little 
standardization among printer manufacturers for these commands, the 
answer to this question defines the proper set of commands for your 
printer to the machine language program. Many major printer 
manufacturers are I isted in the program, so all that is necessary on 
your part is to enter the number that corresponds to your printer. The 
information included in the program for each printer was based on the 
best available information. Since some manufacturers were more 
ccoperative than others in supplying the necessary information, and 
since new models from a manufacturer may require different commands, 
it is possible your printer won't dump properly with the supplied 
information. If your printer is not listed, or if for some reason the 
supplied commands don't provide proper operation for your listed 
printer, yoU will have to enter the number 17 (Other). The program 
will later ask you to supply the proper command strings for your 
printer. Numeric entry 16 (Custom) can be used for your specific 
system after all the appropriate questions regarding your operation 
have been answered the first time. See the end of this chapter for 
information on how to set up the proper Custom information. 

In all cases the printer must have DOT ADDRESSABLE (sometimes called 
BIT IMAGE or something similar) capabilities, and must be able to 
print either seven or eight vertical dots at one time in the DOT 
ADDRESSABLE mode. Printers that are not DOT ADDRESSABLE, or only 
print six or less vertical dots, are not compatible with SCREEN DUMP, 
ETC. 

The program assumes the printer receives its information over the 
normal Commodore 64 serial bus. Printers connected to other computer 
ports will not work unless corrections are made for routing the 
information to the proper port in the correct format. If your setup 
doesn't work properly with SCREEN DUMP, ETC, send us a letter 
describing your printer interface with the computer, and we will help 
you "get on the air". 

If your system doesn't include a printer, you will have to enter 
number 18 (None). In this case the f2 function key program will 
obviously not work, but all other SCREEN DUMP, ETC capabilities will 
be available to you. 

Question 3 - OPEN Secondary Address for Transparent Mode: If the 
answer to the previous question was any printer other than Commodore 
or Alphacom, the program assumes your setup includes a printer 
interface between the Commodore 64 serial output and the printer. 
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These interfaoes typically inolude transformation routines that 
change the Commodore 64 "PETASCII" to standard ASCII that the printer 
understands. However, when printing with DOT ADDRESSABLE graphios, 
it is important that no changes be made to any byte transmitted to the 
printer (this is normally called the transparent mode). Any change 
would result in an incorreot printed dot pattern. Another feature 
these interfaces usually contain is the ability to automatically add a 
line feed command immediately following a oarriage return command. 
This is very useful in many instances, but it must not be used for DOT 
ADDRESSABLE graphics. If it were, each time a dot pattern that 
corresponded to the carriage return command was printed, the next 
printed pattern would always be the one that corresponded to the 1 ine 
feed oommand. These interfaoe characteristics might be controlled 
ei ther by software (the OPEN secondary address) or by hardware (the 
proper positioning of one or more switohes). If the interfaoe 
oharaoteristics are controlled by the OPEN seoondary address, it 
should be entered here. The OPEN secondary address is the third (last) 
number used in the BASIC oommand OPEN n1,n2,n3. The program will 
acoept any number from 0 to 255. The default value of 5 is the correct 
seoondary address for the interfaces manufaotured by CARDCO. If the 
interface charaoteristics are oontrolled by swi tch posi tion, you must 
remember to properly posi tion the switches before dumping a screen to 
the printer. 

NOTE TO TYMAC CONNECTION USERS: The interfaces manufactured by 
Tymac use a secondary address of 6 for the "transparent" mode. 
However, even in the transparent mode, the interface can insert 
a carriage return after it thinks it has sent 80 oharacters to 
the printer. This can oause all kinds of problems in double size 
screen dumps. Sending an ESC "L" command toggles this option 
off. Therefore, unless you need this option for other uses, you 
could disable it at power up by typing the following: 

OPEN 4,4: PRINTII4, CHR$( 27) "L" : CLOSE 4 

Question 4 - Added Line Feed by Printer: Just as the interface 
discussed in the previous question can automatically add a line feed 
after eaoh carriage return, most printers can also be set up to add a 
1 ine feed each time it executes a oarriage return. This does not oause 
problems with DOT ADDRESSABLE graphics because the printer knows if 
the incoming byte is to be used as a carriage return, or as a control 
for printing certain dots. However, SCREEN DUMP, ETC needs to know if 
the printer is going to add the line feed or not. If the printer adds a 
line feed, then SCREEN DUMP, ETC does not send a line feed after it 
sends a carriage return. Otherwise, a line feed command is sent after 
each carriage return command by the program. The default answer is 
"no" since this is the recommended way to set up your printer for 
maximum versatility in other uses. 

Question 5 - Printer Device Number: This is the number the Commodore 
64 uses to send information to the printer for f2 (screen dump to 
printer) operation. It is the second (middle) number in the BASIC OPEN 
n1,n2,n3 command. The program will accept any number from 1 to 255. 
The default value is 4, which is the normal value for a printer 
connected to the serial port. 
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Question 6 - Disk Drive Device Number: This is the number the 
Commodore 64 uses to communicate with the disk drive, such as for f4 
(screen dump to disk) or f6 (screen load from disk) operation. As 
above, it is the second number in the OPEN command. The program will 
accept any number from 1 to 255. The default value is B, which is the 
normal value for a disk drive connected to the serial port. 

If you did not enter "Other" as your type of printer, the specified 
machine language program is loaded at this time. Turn to the end of 
this chapter for information on how to make a customized program that 
incorporates your answers to the preceeding questions. If you 
answered "Other", the next ten questions will ask for specific 
information regarding operation of your printer. All ten questions 
will not apply to any single printer, but some questions will require 
an input on your part. Please refer to your printer manual for the 
proper answers. 

Question 7 - Number of Printer Dots. The number of dots refer to the 
number of wires in the print head that form the dots on the paper in the 
DOT ADDRESSABLE mode of operation. Each byte transmitted from the 
computer to the printer will print a certain number of vertical dots. 
The maximum number of dots that can be printed per byte is the number 
needed here. It must be either seven or eight. If your printer can 
only print six or less vertical dots at one time, it is not compatible 
with SCREEN DUMP, ETC. 

Question B - Value of Top Dot: This is the number that when 
transmitted to the printer results in printing only the uppermost of 
the seven or eight vertical dots. The number will be either 1 or 12B 
for eight dot printers, and will be either 1 or 64 for seven dot 
printers. 

Question 9 - Bit 7 Set High: This question only applies to seven dot 
printers. Since each byte contains eight bits, but only seven bits are 
required to control the seven dots, an extra bit is available. Some 
seven dot printers require that this extra bit (the Most Significant 
Bit - MSB) be set high (turned on) to signify that the other seven bits 
are to be used for dot print control. Turning on this bit seven is the 
same as adding 128 to the seven bits that are used for controlling dot 
printing. 

The last seven questions relate to command strings that instruct 
your printer to do certain things. A command string is a series of one 
or more bytes (each byte is a decimal number from 0 to 255) that is 
interpreted by the printer as a specific instruction. For most 
printers all seven command s·trings are not required. For any question 
that does not apply to your printer, just press the RETURN key wi thout 
any other input from the keyboard. Printer command strings are 
normally sent using the BASIC CHR$(n) function, where n is between 0 
and 255. For example, the three byte long command string to set the 
line feed to 8/72 inch on many printers is CHR$(27)CHR$(65)CHR$(B). To 
indicate this string to SCREEN DUMP, ETC when the question is asked, 
your response would be 27 65 8. Note that the only input required is 
the actual bytes to be transmitted. The CHR$( ) command is not typed. 
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Each number (byte) must be separated by one or more blank spaces. If 
you prefer to use hexadecimal numbers, the above string could be typed 
as $lB $41 $8. In fact, decimal and hexadecimal numbers may be mixed on 
the same line. Just be sure to immediately precede anyhexadeoimal 
number by a dollar sign ($). The command string is entered into the 
program by pressing the RETURN key after all the bytes have been typed. 
As a double oheck, the program then prints (in decimal numbers) the 
command string as it understands it, . and asks for your approval. If 
the string is correct, press "y". If "n" is pressed, you are then 
required to retype the string. 

Question 10 - Graphics Pitoh: The first command string question 
deals wi th the spaoing between the horizontally printed dots (pi tob) . 
To get a good representation on paper of what appears on the screen 
requires that the spacing between the printed dots (vertical and 
horizontal) be 'the same ratio as the spacing between the dots on the 
screen. Unfortunately, most printers are limited as to print dot 
spaoing options, so some distortion is probably unavoidable. The 
vertical dot spacing is fixed by the physical separation of the print 
wires in the print head, and can't be changed. Therefore, the 
horizontal dot spaoing must be adjusted to match the vertical spacing. 
Actually, the vertical and horizontal spacing on the screen are not 
equal. The vertioal spacing is sl ightly larger than the horizontal 
spacing. If you were to wri te a program to draw a circle on the screen, 
the result would look more like an egg standing on end. If you then 
dumped this screen to a printer wi th equal vertical and horizontal dot 
spacing, the egg would become a circle. If the printer had greater 
horizontal spacing (less dense) than vertical spacing, the egg would 
be laying on its side rather than on end. IdeallY, the horizontal 
print density should be about 1. 4 times the vertical print density. 
Typical horizontal dot spaoings available on printers are 60 dots per 
inoh (480 dots per eight inch line) or 72 dots per inoh (576 dots per 
line). With a normal 72 dot per inch vertical spacing, neither of 
these horizontal spacings will give a true representation of the 
soreen, but the 576 dots per line will come closer than the 480 dots per 
line. If your printer automatically sets the pitch for graphics, you 
will obviously have to take what it gives you. If you have a selection 
of horizontal dot densities, you should select the one that is 
approximately the same as the vertical dot density or slightly 
greater. If you're fortunate, and have a large selection of 
horizontal dot densities, you could experiment until you find the one 
that looks best to you. The graphics pitch command string is sent (if 
required) at the beginning of each screen dump (when f2 is pressed). 
There are five bytes reserved in memory for this oommand. 

Questicn 11 - Graphios Line Feed: In the normal printing mode, 
printer line feeds are set SO a vertical space exists between the 
printed lines. Otherwise, all the lines would run together making 
them diffioult to read. However, SCREEN DUMP, ETC requires that there 
be no extra space added between the lines in order to give a true 
representation of the soreen. Some printers automatioally adjust the 
1 ine feed when DOT ADDRESSABLE graphics is selected. If your printer 
does not do this automatically, then a command string must be sent to 
change the 1 ine feed. The 1 ine feed must be set suoh that the top dot of 
the second printed line falls just below the bottom dot of the first 

G 

) 
,i 



1 ine with no extra spaoe between them. For example, if your printer 
prints eight vertioal dots at one time, and the distanoe from one dot 
to the next is 1/72 inoh, the proper line feed setting would be 6/72 
inoh. The program sends the graphios line feed oommand string (if 
required) to the printer immediately following the graphios pitoh 
oommand string. Memory spaoe in the program has been reserved for up 
to seven bytes for this oommand. 

Question 12 - Graphios ON: This oommand string tells the printer to 
begin printing in the DOT ADDRESSABLE mode. Some printers inolude 
quite a lot of information in the "ON" oommand. The oommand string 
used by EPSON and some others not only turns on graphios, it also 
speoifies the print density of the following oharaoters, and it 
speoifies the number of oharaoters to be printed in DOT ADDRESSABLE 
mode (after whioh the DOT ADDRESSABLE mode is automatioally turned 
off). If your printer falls in this oatagory, the print density to be 
used should be the one that gives approximately the same horizontal 
and vertioal dot spaoing as disoussed in Question 10. The number of 
oharaoters to be printed (if required) should always be set to 320. 
This number oorresponds to the 320 dO'l:;s displayed horizontally on the 
soreen by the Commodore 64 (this is true for both LO-RES screens and 
HI-RES screens). The program sends the graphios ON command string to 
the printer at the beginning of eaoh printed line. Memory space in the 
program has been reserved for up to seven bytes for this oommand. 

Question 13 - Charaoters to be Repeated: A few printers require that 
oertain bytes, whioh would normally oorrespond to the first byte of a 
control sequence, be sent twioe in succession for the printer to know 
that the byte is really a dot pattern to be printed. Al though this is 
not really a oommand string, up to three bytes oan be entered here (in 
any order). SCREEN DUMP, ETC wi 11 check eaoh graphios byte sent to the 
printer to see if it is one of these "repeat bytes". If it is, it will 
be sent twice to the printer. 

QUestion 14 - Carriage Return/Line Feed Replaoement: When in the DOT 
ADDRESSABLE mode, some printers require a speoial oommand string to 
exeoute a oarriage return and a line feed of the proper size for 
graphios printing. This oommand string (if required) is sent at the 
end of each printed line instead of the normal oarriage return, whioh 
is CHR$(13), and line feed, whioh is CHR$(lO). Memory spaoe has been 
reserved for up to five bytes for this oommand. 

Question 15 - Graphios OFF: The printers that don't automatioally 
turn off graphios after 320 printed oharaoters will require this 
oommand string to turn off graphios after the oomplete soreen has been 
printed. Three bytes of memory spaoe have been reserved for this 
oommand string. 

Question 16 - Standard Line Feed: After the screen has been printed, 
the line feed needs to be reset for normal vertioal spaoing between 
lines. The printers that automatioallY adjust the line feed for 
graphics printing also usually return eVerything baok to normal 
automaticallY when graphios is turned off. Others will require a 
oommand string to reset the line feed. The typical line feed value 
used for normal printing is 1/6 inch. The standard line feed command 
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string is sent to the printer (if required) after the screen has been 
printed, and the graphics OFF command string has been issued. Memory 
space in the program has been reserved for UP to seven bytes for this 
command. 

After all the appropriate questions have been answered, the machine 
language program (LOW, MID, or HI vBrsion) will automatically be 
loaded and run. We're sorry to put you through so much just to get the 
program started, but as you can see by the questions, each printer 
seems to do things a little (or a lot) differently. Essentially, a 
customized machine language program must be written for each 
ind i vidual printer. If yoU have problems with your printer working 
properly with SCREEN DUMP, ETC, send us a letter summarizing your 
printer's command strings, and we'll help you over the rough spots. 

CUSTOMIZED LOADER PROGRAM - After the questions have been answered, 
and the appropriate machine language program is loaded and started, 
you wi 11 notice several BASIC line numbers and DATA statements printed 
at the top of the screen. These are printed for your convenience so you 
won't have to go through all the questions each time you load the 
program. The listed line numbers are actually replacements for lines 
9950 through 9955 of the BASIC LOADER program. When these lines are 
substituted into the program, you can answer the Type of Printer 
question with the numeric response of 16 (Custom). All the answers you 
just provided will then automatically be loaded into the program. The 
easiest way to incorporate the new I ines is as follows: 

STEP 1 - Make a copy of the screen using SCREEN DUMP, ETC. 
Although not actually required, this step does two things. 
First, it verifies that all the proper information is in the 
program, and your printer really does print the screen; and 
second, it makes a hard copy of the data statements in case you 
inadvertantly scroll them off the screen later. To make a copy, 
just press f2 (SHIFT-fl). 

STEP 2 - LOAD"BASIC LOADER", 8 (don't RUN) 

STEP 3 - Move cursor up to the new line 9950, and press RETURN. 
Repeat for lines 9951 through 9955 

STEP 4 - SAVE" CUSTOM LOADER", 8 

Now, at each power up you can load CUSTOM LOADER instead of BASIC 
LOADER. When the Type of Printer question is asked, just enter the 
number 16 (Custom). No additional questions are asked. 

After the appropriate machine language program has been loaded, the 
SCREEN DUMP, ETC diskette should be removed from the drive, and 
returned to storage. It won't be needed again until the next power up. 
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CHAPTER 2 FUNCTION KEY DESCRIPTIONS 

(Who does what, and how) 

Each of the eight function keys performs a different task, but there 
are also similarities in their operation. One similarity is that the 
function key task is not performed until the function key is released. 
If you are concerned about timing constraints (such as trying to dump a 
certain screen from a program that rapidly changes screens), you 
should note that all action stops when the function key is depressed, 
but the actual task is not started until the key is released. While the 
key is being held down, the computer is in a "wait" mode. 

When any function key is pressed, the computer operation is halted, 
and the status of the computer is saved. When the function key task is 
completed, the computer status is res·tored to the same condition as 
when the function key was first pressed, and computer operation 
continues from that point as if nothing happened. This means that any 
function key can be exercised during execution of a program without 
disrupting the normal program operation. 

Another similarity is that while one function key task is being 
performed, the function keys are momentarily disabled. The first task 
must be completed before another function key task can be initiated. 
The only exception to this is the "HELP KEY", which is discussed next. 

fl - HELP KEY: f1 displays useful information regarding SCREEN DUMP, 
ETC on the screen. In addition to a listing of what each function key 
does (in case you forget which key to press to dump a screen to disk, or 
whatever), the message screen reminds you of the memory requirements 
for the particular version (LOW, MID, or HI) of the program being used. 
The message also notes that simultaneously pressing the RUN STOP key 
and the RESTORE key ki lIs SCREEN DUMP, ETC. This action does not erase 
the program from memory, but merely turns it off. (NOTE: The RUN STOP -
RESTORE combination is disabled when a function key task is being 
performed). With the program turned off, programs that use the 
function keys for other purposes may then be executed in their normal 
manner. See Chapter 3 for a way to use SCREEN DUMP, ETC concurrently 
with other programs that use one or more function keys. When it is 
desired to turn SCREEN DUMP, ETC back on, all ·that is required is a 
simple SYS command. To make it easy to remember, the programs have been 
arranged so the proper command is SYS10000, SYS30000, or SYS50000 for 
the LOW, MID, and HI versions respectively. 

The HELP KEY can also be used as an "ESCAPE KEY" to break out of a 
routine that has been started by one of the other function keys. For 
example, the f6 key (discussed later) loads a previously saved screen 
from disk. It also allows you to change the computer's memory location 
where the screen is to be located. Since the Commodore ,64 requires 
that the screen be located at only certain locations, the f6 routine 
keeps asking for the new memory location (if a change was desired) 
until a valid location is entered. If you get confused, and can't 
remember what the restrictions on screen locations are, you could 
enter locations for hours before finding a valid address that would be 
accepted (we're exaggerating ali ttl e here, but you get the picture) . 
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To get out of this mess, just tap the f1 key, and the f6 routine will be 
abandoned. The information (HELP) screen will then be displayed, and 
you can return to the original program in the normal manner by tapping 
the space bar. 

f2 - SCREEN DUMP TO PRINTER: When f2 is pressed (and released), the 
first thing that happens is a question appears on the screen asking if 
you want a standard size or double size dump. The standard size dump 
provides a one to one correspondance between the dots on the screen and 
the printed dots. The double size dump prints each screen dot as a 
cluster of four dots (2 by 2), which doubles both the vertical and 
horizontal dimensions. If your printer fills more than half the paper 
wi th the standard size dump, the double size dump can't be used because 
it would exceed the paper size limitations. After the screen has been 
printed, control will go back to the original program, which will 
continue as if f2 had never been pressed. If you press f2 by mistake, 
or decide you don't really want to dump the screen, you can "ESCAPE" 
back to the original program by tapping the f1 key. 

The left edge of the printed screen will always coincide with the 
left margin. Therefore, the printer's left margin should be set for 
des ired pos i tion ing of the printed screen before the f2 key is 
pressed. Also, the right margin must be set so the printed screen will 
fit between the margins. 

There are no restrictions on the screen. It can be LO-RES or HI-RES; 
it can be standard color, extended color, or multi-color; it can use 
ROM characters or custom characters; and it can include sprites! 
SCREEN DUMP, ETC will automatically determine where it is, what it is, 
and make the appropriate transformations before sending the proper 
information to the printer. All this with just a couple of keystrokes. 

As mentioned previously, the limitations of printer dot spacing may 
cause the printed screen to appear slightly distorted when compared to 
the video screen. Read the discussion of Question 10 in Chapter 1 for 
more details regarding printer distortion. Also, when dumping LO-RES 
screens that use the character ROM, the printed letters look a Ii ttle 
strange. This is due to the way the character ROM shapes the 
characters. Each vertical line is always composed of two dots 
side-by-side. The Commodore 64 does this to give a better display on 
television screens. It works good on 'l'V's, but sure looks funny on 
paper. To get more normal looking printed letters, you can use a 
custom character set that doesn't use the side-by-side dot technique. 

f3 - BASIC MEMORY ALLOCATION: The existing Commodore 64 memory 
pointers are displayed when the f3 function key is exercised. The 
memory locations are listed in both decimal and hexadecimal forms. The 
amount of unused BASIC memory (BASIC BYTES FREE) is also presented. 
The free bytes are simply the available memory between the End of the 
Arrays and the Start of the Strings. 

Changes can be made by moving the cursor to the line containing the 
memory pointer you want changed, and pressing the RETURN key. The 
program will then ask for the new memory location. After the new 
location (in ei ther decimal or hexadecimal form) has been entered, the 
revised memory allocations are printed on the screen. This process 
can then be repeated until all pointer locations are as desired. Note 
that the BASIC bytes free can't be changed directly, but by changing 
ei ther the End of Arrays pointer or the Start of Strings pointer, the 
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BASIC bytes free value is automatioally ohanged. Pressing RETURN 
wi thout moving the oursor returns oontrol to the original program. 

The f3 key allows you to find the aotual memory looation in whioh a 
BASIC program resides. Also, the amount of memory required for 
variables, arrays, and strings oan be monitored while the program is 
running. 

Another useful funotion of f3 is saving maohine language programs. 
When the BASIC SAVE oommand is used, BASIC saves everything from the 
Start of BASIC pointer to the Start of Variables pointer as a program 
file. By ohanging these pointers before using the SAVE oommand, any 
area in memory oan be saved to tape or disk. This inoludes the upper 
memory area normally not aooessable to BASIC. For example, DOS 5.1 is 
a machine language program that, when loaded, normally resides in the 
memory area 52224 ($CCOO) through 53080 ($CF58). By ohanging the 
Start of BASIC pointer to $CCOO, and the Start of Variables pointer to 
$CF59, the normal oommand SAVE "DOS 5.1",8 will put DOS 5.1 on any 
diskette. After the program is saved, you should again use f3 to 
return the pointers to their original values. 

Some other information you should keep in mind when using f3 
inoludes: 

1) The memory looation just before the Start of BASIC should 
always oontain a 0 for proper BASIC operation. Use the POKE 
command to insure this if the Start of BASIC pointer is ohanged 
(this is not required for the SAVE oommand). 
2) If the Start of BASIC pointer is changed, the variable and 
array pointers should also be ohanged to oorrespond to the new 
Start of BASIC looation. The BASIC NEW command will take care of 
this (NEW also automatioally does a CLR operation). 
3) If the End of BASIC pointer is changed, the string pointer 
should also be changed. The BASIC CLR command will take care of 
this (CLR wi 11 also "zero out" the variables and arrays). 
4) Normal pointer locations when the Commodore 64 is first 
turned on are Start of BASIC = $0801; Start of Variables, Start 
of Arrays, and End of Arrays (+1) = $0803; Start of Strings and 
End of BASIC = $AOOO. 

f4 - SCREEN DUMP TO DISK: The f4 key does much more than simply save 
the existing screen to disk. It also saves the oonfiguration of the 
Commodore 64 as it relates to the screen (e.g. screen memory location 
and soreen oharacteristics such as multicolor or number of sprites 
acti vated). Any spri te data blocks and custom character sets used to 
generate the screen are also saved. When the soreen is reloaded (using 
the f6 key) the Commodore 64 is reconfigured as it was when the soreen 
was saved. This eliminates the need to save oustom character sets or 
sprite data blocks as separate files. SCREEN DUMP, ETC does it all 
automatically. 

Before the screen is saved, you must supply the name it is to be saved 
under. The name must be fifteen or less oharacters long. SCREEN DUMP, 
ETC will automatioally make the sixteenth oharaoter either a ··1" or a 
·'2" as desoribed below. If the soreen does not use a oustom charaoter 
set, and is not HI-RES, then all the information is stored on the 
diskette as one program file. The name of this program file will be the 
name you supplied, with a "1" added as the sixteenth oharacter. If the 
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screen is ei ther HI-RES or uses a custom character set, then a second 
file will also be created and saved. This file will have the same name 
except the "1" will be replaced with a "2". All this is done 
automatically by SCREEN DUMP, ETC. All yoU have to do is provide the 
fifteen (or less) character name. 

For those of you interested in what is actually saved (and later 
restored), it consists of: 

1) LO-RES screen (including sprite data pointers), 

2) Color RAM 

3) Sprite data blocks (if used) 

4) HI-RES screen (if used) 

5) Custom character set (if used) 

6) Memory locations 0, 1, $DOOO-$D02E, $DDOO, and $DD02. 

f5 - SCREEN MEMORY ALLOCATION: Function key f5 lists the various 
memory locations that contain the information being displayed on the 
screen. If a certain function is not being uti 1 ized by the screen, the 
word OFF wi 11 be displayed instead of a memory location. Just as with 
f3 (BASIC Memory Allocation), the memory location of any listed 
parameter can be changed. The only thing changed is the pointers that 
tell the Commodore 64 where to find the appropriate information. The 
actual values in RAM are not moved from one memory looation to another. 
A parameter can also be turned off or turned on. There are a couple of 
exceptions to the "turn off" capability. For one, the LO-RES screen 
can't be turned off - it is always required. Even when using a HI-RES 
screen, the LO-RES screen sti 11 exists, but it is used for HI-RES color, 
information instead of screen characters. The other possible 
exception is custom character sets. When the Commodore 64 is 
displaying a La-RES screen, and the screen information is locatced in 
either Bank 1 ($4000-$1FFF) or Bank 3 ($COOO-$FFFF), a custom 
character set must be turned on. This is because the ROM character set 
is not available in Bank 1 or Bank 3. Since a LO-RES screen needs a 
character set of some kind, a custom character set must be supplied in 
these circumstances. If you try to turn off a custom character set 
when using a LO-RES screen in Bank lor Bank 3, the program will display 
the message "CAN'T TURN OFF - NO ROM", and will then wait for you to 
supply a memory address for the custom character set. If yOU try to 
turn off the LO-RES screen (in any Bank), the program won't display any 
message, it will just ignore you! (Some programs tend to get a little 
"uppity" sometimes. ) 

If a HI-RES screen is turned off, the resulting La-RES screen is 
automatically set up to get its character information from the upper 
case character ROM when using ei ther Bank 0 or Bank 2. In Bank 1 and 3 
(where the character ROM is not available), SCREEN DUMP, ETC assumes a 
character set location. This location can then be changed if in error. 
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Any time you enter a new memory address that the program can't 
recognize as either a decimal or hexadecimal number, it will assume 
you really meant to turn the parameter off, and wi 11 react 
accordingly. 

If ycu enter a new address that. would have no meaning to the Commodore 
64, the program will display the message "INVALID ADDRESS", and will 
wait for you to enter a correct address. Remember, the f1 key can 
always be used as an "ESCAPE" key to jump out of a routine initiated by 
any function key. 

Some things to keep in mind when using f5 include: 

1) La-RES screens must start at memcry locations that are a 
multiple of 1024 ($0400). There are 64* possible memory 
locations that can be used for La-RES screens in the Commodore 
64. 
2) HI-RES screens must start at memory locations that are a 
multiple of 8192 ($2000). There are eight* possible memory 
locations that can be used for HI-RES screens in the Commodore 
64. 
3) Sprite data blocks must start at memory locations that are 
multiples of 64 ($0040). There are 1024* possible memory 
I ocati ons that can be used for sprite data blocks in the 
Commodore 64. 
4) Custom character sets must start at memory locations that 
are multiples of 2048 ($0800). There are 32* possible memory 
locations that can be used for custom character sets in the 
Commodore 64. 
5) All screen information (screen location, sprite data 
blocks, and character sets) must be located in the same memory 
bank. Each bank (Bank 0, 1, 2, and 3) consists of 16384 bytes. 

*Some memory areas are used by the Commodore 64 operating 
system, and shouldn't be used for screen information. For 
example, memory location 0 is a "valid" starting address for a 
screen, sprite data, or a custom character set. However, the 
normal Commodore 64 operating system uses the first 1024 memory 
locations for its own use. Therefore, extreme caution is 
required when using this memory area for screen information. 
Also, memory locations $1000-$lFFF and $9000-$9F'Ji'F'can't 
contain screen information because the character generator ROM 
"image" falls in these areas. 

f6 - SCREEN LOAD FROM DISK: The f6 function key is the reverse of the 
f4 key. A screen that has been saved to disk using the f4 key can be 
loaded into the oomputer memory using the f6 key. If desired, the 
screen or other information, such as sprite data blocks, can be 
relocated in memory from the location it was saved from (see the f5 
disoussion for screen memory restrictions of the Commodore 64). The 
first three "pages" of memory ($0000-$02FF) can't be used to locate 
screen information. The reason for this is that SCREEN DUMP, ETC 
automatically saves the information on pages 0, 1, and 2 when any 
function key (including f6) is pressed. This information is then 
restored just before control is returned to the interrupt.ed program. 
If f6 would write any of the screen information in these three pages, 
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the soreen information would be overwri tten when the original page 0-2 
information was restored. 

One thing required when using the f6 key is that a oharaoter set, 
either ROM or RAM, be available for the LO-RES soreen looation in use 
when f6 is pressed. If this isn't the' oase, the message displayed 
after the information is loaded from disk will not be readable. 
Normally this won't happen, but under oertain oiroumstanoes, suoh as 
pressing f6 when a HI-RES soreen is being displayed from Bank 1 or 3 
(where the oharaoter ROM is not available), the message soreen won't 
have a oharaoter set to use. Onoe more, remember that the f1 funotion 
key oan be used as an "ESCAPE" key to terminate a routine initiated by 
any funotion key. 

NOTE: When loading either a HI-RES soreen or a soreen using oustom 
oharaoters, be sure to use the full name (up to 15 oharaoters) the 
soreen was saved under. Don't use just the first few oharaoters of the 
name followed by an asterisk (*). Sinoe there are two files stored on 
the diskette whose names differ only by the sixteenth oharaoter 
(either a lor a 2), the asterisk will oause the'Disk Operating System 
(DOS) to load the wrong file. 

f7 - DECIMAL/HEXADECIMAL CONVERSION: The f7 key will oonvert a 
deoimal number to a hexadeoimal number or vioe versa. The use of a 
dollar sign ($) immediately preoeeding the number (with no spaoe 
between the dollar sign and first digit) designates a hexadeoimal 
number. If no dollar sign is present, the number is oonsidered to be 
deoimal. The number to be oonverted must be in the range 0 - 16777215 
($0 - $FFFFFF), and oan not inolude oommas or other punotuation marks. 

The number to be oonverted must be displayed on the soreen. The 
cursor is then positioned over any digit of the number, or any number 
of "non-digit" oharaoters (any oharaoter other than 0 thru F) to the 
right of the number, and f7 is pressed. SCREEN DUMP, ETC wi 11 then 
replaoe the displayed number with its oonverted equivalent. Sinoe the 
oonverted number may require more oharaoters than the original 
number, it is good praotioe to always have one or more spaoes following 
the number. Otherwise, a oharaoter that was not part of the original 
number oould be overwritten. 

I f SCREEN DUMP, ETC gets oonfused when trying to oonvert a number, it 
wi 11 print a question mark (?) where it got oonfused, and then 
terminate the routine. For example, if you tried to oonvert the 
hexadeoimal number $23BC6, but forgot to type the leading dollar sign, 
SCHEEN DUMP, ETC would respond wi th ?3BC6. 

f8 - USER SUPPLIED: With the f8 key you oan take advantage of the 
general SCREEN DUMP, ETC oapabilities, suoh as temporarily 
interrupting a program in progress, for any maohine language program 
you desire to use. The following steps are all that is required to use 
the f8 key for your program. In faot, only step 4 is really required. 
The other three steps are optional, and are required only when it is 
desired to utilize the speoifio SCREEN DUMP, ETC oapabilities. 

Step 1) Add a JSR $02BO oommand to the beginning of your program 
if you wish to use the reserved LO-RES soreen area "inside" 
SCREEN DUMP, ETC for displays. The existing soreen when f8 is 
pressed is then automatioally saved for later use. 
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Step 2) Add a JMP $02CO command at the end (exit) of your program 
to put everything back the way it was when f8 was pressed 
(including the original screen if step 1 was used). In many 
cases, step 2 can be eliminated, and the fl key can be used as an 
"ESCAPE" from your program. 

Step 3) If you want the BASIC LOADER (or CUSTOM LOADER) program 
tc autcmatically load your prcgram when SCREEN DUMP, ETC is 
loaded into the computer, make the following ohanges: 

a. SAVE your program to the SCREEN DUMP, ETC diskette 
b. LOAD "BASIC LOADER", and delete the REM at the beginning 

of line 1080 
c. Replace "PROGRAM NAME HERE" with your program name in 

1 ine 1080 

Step 4) Change line number 1 in the BASIC LOADER program to 
refleot the starting address of your program. (Scratch the 
original BASIC LOADER, and then save the modified BASIC LOADER 
if a permanent change is desired. ) 

An example program will be used to help illustrate the process. The 
example we will use is SUPERMON64, which is a monitor program by Jim 
Butterfield that appeared in the January 1983 issue of COMPUTE! 
magazine. Unless you have a speoific machine language program you 
want to use with the f8 key, we recommend a maohine language monitor 
program for fS. Even if you're not interested in machine language 
programming, you will find that having a monitor program at your 
finger tips will come in very handy to investigate (or change) memory 
locations in the Commodore 64, SAVE and LOAD machine language 
programs, and other tasks that a monitor program is designed for. Of 
course, a maohine language programmer will find the fS/monitor 
program even more useful. SUPERMON64 was chosen as the example because 
it is a well known monitor program, doesn't require muoh memory, and 
yet is powerful enough to perform all the tasks normally required. It 
is also readily available. Your local User Group probably has it in 
the Group library. If you don't have access to a local Users Group, you 
should oonsider joining one of the larger groups suoh as the Toronto 
Pet Users Group (TPUG), which has members throughout North America and 
beyond. You will find the sharing of information in User Groups to be 
very benificial. 

But now, back t.o the task at hand. Before you begin, LOAD the LOW 
vel'S i on of SCREEN DUMP, ETC. Now for the four steps: 

Step 1) LOAD"SUPERMON64" and RUN it. SUPERMON64 automatically 
locates itself into the top part of BASIC RAM (in this case from 
$9 7ED to $9~'FF), and then wai ts for a command. Since it is now in 
operation, additional steps can be added to the beginning of the 
program using the A (Assemble) oommand. Type the following, and 
then press RETURN: 

A 97EA JSR $02BO 

SUPERMON64 enters that command into memory, and -then displays 
an A and the next available address for the next program step. 
Since this is the only command we need to add, the Assemble mode 
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of operation is terminated by pressing RETURN without typing 
anything on the next line. A new program step has now been added 
to the beginning of SUPERMON64 that switohes the soreen to the 
reserved soreen inside SCREEN DUMP, ETC. 

Step 2) Rather than trying to find the SUPERMON64 exit point, we 
wi 11 take the easy way out, and eliminate step 2. When we want to 
exit SUPERMON64, and return oontrol to the original program, 
all that is needed is to press the f1 key to "ESCAPE". (Don't use 
the normal SUPERMON64 command, X, to exit to BASIC when f8 is 
used. ) 

Step 3) Now that we have SUPERMON64 fixed the way we want it, we 
will use its SAVE oommand to put it on the diskette. Be sure you 
have the SCREEN DUMP, ETC diskette in the drive, and then type 
the following, and press RETURN: 

S "SUPERMON64", 08, 97EA, AOOO 

We're through with SUPERMON64 now, so to get baok to BASIC, type 
X, and then press RETURN. Now LOAD "BASIC LOADER", and then LIST 
1080. Modify line 1080 to read: 

1080 A%=l : LOAD" SUPERMON64", B%( 50), 1 

Step 4) Since BASIC LOADER is already in memory, LIST 1, and 
then modify line 1 to read: 

1 F8=$97EA: REM F8 START 

$97EA is the starting address of the "program" we wrote in step 
1. Line 1 needs one more ohange. The BASIC LOADER program 
requires that F8 be given in deoimal form. To ohange $97EA to 
its deoimal equivalent, just position the oursor over one of the 
four digits, and press the f7 key. This replaoes the 
hexadeoimal number with its deoimal equivalent of 38890. Now 
press RETURN to enter the modi fied line into memory. To save the 
modified program, we will first soratoh the original (the 
following assumes that DOS 5.1 is operational), 

@SO:BASIC LOADER 

and then save the modified program, 

<- BASIC LOADER 

That's it. Now SUPERMON64 is automatioally loaded along with the 
SCREEN DUMP, ETC maohine language program. NOTE: When using either 
the LOW or HI version of SCREEN DUMP, ETC, the End of BASIC pointer 
should be changed to $97EA to protect SUPERMON64 from BASIC. The MID 
version of SCREEN DUMP, ETC automatically proteots SUPERMON64. 
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CHAPTER 3 COMPATIBILITY 

(Now what's wrong?) 

Although SCREEN DUMP, ETC is designed to work with other programs, 
there are times when the other program and SCREEN DUMP, ETC just can't 
seem to get along together. There are usually ways to correct these 
compatibility problems, but some programs out there don't want to 
share the Commodore 64 with anybody. FortunatelY, programs written to 
specifically exclude other programs are a small minority, so you 
shouldn't come across them very often. 

One of the obvious compatibility problems is both programs trying to 
reside in the same Commodore 64 memory area. Machine language 
programs are usually written such that they must be located at a 
specific memory location to operate. Some BASIC programs also fall 
into this catagory. Since you don't usually have the option of moving 
these other programs around in memory, SCREEN DUMP, ETC has to be put 
in a memory area that is not used by the other program. The three 
versions of the machine language program (LOW, MID, and HI) give you 
-the latitude to move SCREEN DUMP, ETC to a free memory area. 

Another common compatibility problem exists when each program is 
trying to use one of the function keys to do a different task. Usually, 
the SCREEN DUMP, ETC function key task is performed normally, and the 
other program is never told the function key was pressed. In other 
cases, the SCREEN DUMP, ETC function key task is performed, and then 
the other program's function key task is performed. If this sharing of 
function keys is unacceptable, the SCREEN DUMP, ETC tasks can be 
changed to other keys of your choice. If it is desired to modify SCREEN 
DUMP, ETC such that keys other than the function keys are used to 
initiate the various tasks, values in four memory locations must be 
changed. TABLE 1 I ists the memory locations that must be modified, and 
TABLE 2 lists the values to put in these locations for the various 
keys. To modifY the program, all that is required is to POKE the key 
value of the key you wish to use into the appropriate memory location. 
For example, to change from the fl/f2 key to the Up Arrow (1') key when 
using the MID version of SCREEN DUMP, ETC, a single command; POKE 
29236,54 does the trick. Now the l' key acts the same way fl/f2 used to, 
and fl/f2 is "dead" (unless some other program brings it to life). 
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TABLE 1 FUNCTION KEY MEMORY LOCATIONS 

SCREEN DUMP, ETC VERSION 

LOW MID HI 

f1/f2 key replacement 10867 29236 49716 

f3/f4 key replacement 10868 29237 49717 

f5/f6 key replacement 10869 29238 49718 

f7/f8 key replacement 10870 29239 49719 

TABLE 2 COMMODORE 64 KEY VALUES 

KEY VALUE KEY VALUE KEY VALUE 

@ 46 T 22 3 8 
A 10 U 30 4 11 
B 28 V 31 5 16 
C 20 W 9 6 19 
D 18 X 23 7 24 
E 14 Y 25 8 27 
F 21 Z 12 9 32 
G 26 £ 48 45 
H 29 l' 54 50 
I 33 ~ 57 = 53 
J 34 SPC 60 CUR U/D 7 
K 37 * 49 CUR L/R 2 
L 42 + 40 INS/DEL 0 
M 36 47 CLR/HME 51 
N 39 43 f1/f2 4 
0 38 44 f3/f4 5 
P 41 / 55 f5/f6 6 
Q 62 0 35 f7/f8 3 
R 17 1 56 RTN 1 
S 13 2 59 
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There oan sometimes be problems in using SCREEN DUMP, ETC with other 
interrupt dri ven programs. Interrupt dri ven programs, suoh as SCREEN 
DUMP, ETC, change the normal starting address the Commodore 64 jumps 
to 60 times a seoond when it does its "housekeeping". SCREEN DUMP, ETC 
changes this address to a routine that checks if a function key is 
pressed. If no key is pressed, the oomputer is sent to the interrupt 
address it was originally set up for when SCREEN DUMP, ETC was first 
started. This seoond address oould be either the normal Commodore 64 
housekeeping routine, or it may be a speoial routine used by another 
interrupt driven program. In either oase, there are no problems. 
Everything works as it should. The potential problem oomes about when 
an interrupt driven program is started after SCREEN DUMP, ETC is 
already operating. If this other program sends the oomputer to the 
SCHEEN DUMP, ETC interrupt routine after its interrupt routine is 
finished, then everything works as it should. However, some programs 
send the oomputer direotly to the normal housekeeping routine. In 
this case, SCREEN DUMP, ETC is oompletely by-passed, and is 
effeoti vely turned off. When this happens, the funotion keys are all 
dead, just as if the RUN STOP - RESTORE keys had been pressed. If this 
situation ocours, just do the appropriate SYS oommand (SYS10000, 
SYS30000, or SYS50000) to turn SCREEN DUMP, ETC back on, and 
everything (inoluding the other program) should work properly. 

Some interrupt driven programs go one step further than the 
situation desoribed above. These programs are written to ohange the 
interrupt address to their own routine at ~ interrupt (60 times a 
second), and then, after their routine is finished, they go directly 
to the normal housekeeping routine. SCREEN DUMP, ETC (or any other 
interrupt driven program) is not compatible with programs of this 
type. As soon as you turn on SCREEN DUMP, ETC wi th the SYS oommand, the 
other program turns it right back off. We don't know if these programs 
are just poorly written, or if this is purposely used as some kind of 
protection technique. In any oase, the only reoourse is to modify the 
program so it doesn't change the address at eaoh interrupt. This 
requires a working knowledge of machine language, and each program 
must be evaluated individually. 

A program, when run, may set up the Commodore 64 to a partioular 
oonfiguration. If this initial oonfiguration setup turns off SCREEN 
DUMP, ETC, you may not be able to regain computer control to issue the 
appropriate SYS oommand to turn SCREEN DUMP, ETC back on. In oases 
like this, the SYS command must be added to a program line so the 
program itself turns SCREEN DUMP, ETC back on after the initial 
oonfiguration setup. The Commodore Educational Software programs 
fall in this catagory. With these programs, a good place to add the SYS 
oommand is in one of the lines that print the Title Page. For example, 
if the MID version of SCREEN DUMP, ETC is being used, adding SYS30000: 
just before a PRINT oommand will do the job. 

In some cases, the screen you see on the video display isn't what you 
see on the printer. One reason for this is the loss of color 
information when the screen is printed. For example, a video display 
may contain a white, fluffy cloud with a little, red airplane flying in 
front of the cloud. This looks great on the screen, but when it is 
printed, the white, fluffy cloud becomes a black, fluffy oloud. This 
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isn't too bad, but the little, red airplane turns into a little, black 
airplane. Again, this wouldn't be too bad by itself, but when the black 
airplane is flYing in front of the black cloud, it essentially 
disappears. The black plane is really there on paper, but you can't 
see it because it blends in perfectly wi th the black cloud. Keep this 
in mind when working with screens that make use of different colors. 

A special type of interrupt program is one that uses "raster 
interrupt" techniques to actually switch between two or more screens, 
or change screen information such as sprite locations, while the video 
display is being formed on the TV or video monitor. This technique is 
typically used to achieve spl it screens that are part LO-RES and part 
HI-RES. Since the screen you see is actually a combination of two or 
more different screens, these split screens can't be saved to disk. 
However, SCREEN DUMP, ETC is designed to accurately dump these screens 
to your printer. The only problem you may encounter is that the message 
screen asking if you want a standard size (S) or double size (D) dump 
may not be readable because the raster interrupt program is forcing 
the Commodore 64 to display a screen other than the normal message 
screen. If this happens, just pretend you can read the message, and 
type ei ther S or D. SCREEN DUMP, ETC will then dump the split screen tc 
the printer, and will check each eight dot row (total of 25 rows) to see 
how that particular row is being generated. 
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CHAPTER 4 ERRORS 

(Getting back on track) 

SCREEN DUMP, ETC incorporates extensive error checking routines, 
and allows you to maintain control over the computer when an error is 
encountered. In general ,when an obvious error is encountered, the 
program tells you about the error, and gives you the opportunity to 
recover from the error without being reset by the computer. 

Some of the error handling capabilities (such as ensuring that a 
screen's memory location is compatible with the Commodore 64) have 
been discussed in Chapter 2. In addition, there is a special 
Input/Output (I/O) error handling routine. If an I/O error is 
observed, such as Device Not Present, the functicn key task is 
abandoned, and a message describing the error is displayed on the 
screen. You can then return to the interrupted program, correct the 
I/O problem, and try again. To see how this works, try saving a screen 
to the disk (f4) with the disk drive door open. As soon as the Cominodore 
64 tries to talk to the disk drive, an error message will appear 
telling you the device is not present. You can then close the door, and 
tap the SPACE BAR to return to the interrupted program. At that point 
you could press f4 again to save the screen to disk. 

Due to the diskette copy protection, you cannot VALIDATE the SCREEN 
DUMP, ETC diskettes. Therefore, we recommend you only write to the 
diskette when necessary (such as saving or modifying BASIC LOADER or 
CUSTOM LOADER, or saving your fB key machine language program). Don't 
use the diskettes for general storage of other programs. This will 
minimize the possibility of ever getting an "asterisked" file on the 
diskette. If an asterisked file, a file whose directory listing has an 
asterisk (*) in front of the fi Ie type (e. g. *PRG) , ever does show up 
when listing the directory, DON'T SCRATCH THE FILE! Since the VALIDATE 
command, which is the only safe way to get rid of an asterisked file, 
can't be used, just leave the file on the diskette. You can still read 
the other files from the diskette, but you shouldn't try writing 
(SAVING) to the diskette anymore. 
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SATISFACTION GUARANTEED 

If you are not entirely satisfied with SCREEN DUMP, ETC, return 
diskettes and manual wi thin fifteen (15) days for full refund of your 
purchase price. No other warranty, express or implied, exists for 
this product. It is the purchaser's respons i bi 1 i ty to determine the 
suitability of this product for any purpose. 



scm~EN DUMP, ETC 

oompatibility with 

S I,MONS' BAS I C 

SCREEN DUMP, ETC oapab il it ies oompl ement tbos e of 
SIMON[i' BASIC very well. For example, SIMONS' BASIC 
c..ommands simplify t:;ht~ generation of HI·-RES soreens, but:; 
t,h(:r~:::~ IS no cCJlnmand avai] ablE.':' to save your 11] -.}?.E~J 
oreat.ions to diskette. SCREEN DUMP, ETC solve:'; t.baj; 
pre,bl em. SIMON::;' BASIC commands also s impl i fy t,b" 
gelleratiot) of Sprites, but the screen dump routines of 
SIMONS' BAc;IC i",norc any Spri'tes displayed, and don"t, 
pl'int them. SClt.EEN DUMP, ETC also solves that. problem. 

[.inf(Jrt.unflte]y, SIMONS' BAE;IC is wrij;Um 'Lo "const,unt.ly" 
chan!!'e the interrupt addr'ess of the Commodore G4 to 
always point. t.o a ]()cat.ion in SIMONS' BASIC such t.bat 
int'"rrupt, ddverJ programs, 1 ike SCREEN DUMP, ETC, wi 11 
not work wit;b SIMONr,' BA::;IC, Luckily, t;he BAre;] C warrn 
st',art; vect.or at. memory locations 770 and 771 ($0:302 and 
$030:1) is used t.o jump t,o t;be rout;ine t,bat. changes t,he 
interrupt address, A simple POKE command, 

POK~: 770,151 

is all that is needed to skip the port, ion of the routine 
t,hitt, d1anges the int;errupt address. By using this POKE 
command before loading SCREEN DUMP, ETC you should have 
no difficulties in using SCII.EEN DUMP., ETC wit.h ciIMONS' 
BASTC, (You must use eitber the MID or LOW version of 
SClmICN DUMP, KTC, The III versi.on can't. be used because 
SIMONS) BASIC uses the upper portions of the Commodore 
64 memory) , 



"for Innovative, Reliable, and Quality solutions, look to IRQ" 

IRQ, Inc. 
p.o. Box 457 

St. Charles. Missouri 63302 

Thanks for purchasing SCREEN DUMP. ETC. The enclosed printer dump examples 
will give you some idea of what you oan expeot when using SCREEN DUMP. ETC 
with your printer. All examples were made using an Epson LX-80 printer, 
which has multiple ohoices of horizontal dot densities in the DOT 
ADDRESSABLE mode. The example dumps using different horizontal densities 
include a "square" that illustrates the distortion that occurs with the 
different densities. The LX-80 has a specified print speed of 100 
characters per second (cps). Dump times are included with some of the 
examples, but your printer dump times could differ because of differences 
in printer speed, and whether seven or eight vertical dots can be printed 
simultaneously. The LX-80 used was connected to a Commodore 64 through a 
Cardco .. A·' (original model) interface operating in its transparent mode. 
Any interface that inoludes a transparent mode (no changes to transmitted 
data) can be used wi th non-Commodore printers. 

Printer dumps are also included of typical "message screens" displayed when 
f1 (HELP), f3 (BASIC MEMORY), and f5 (SCREEN MEMORY) keys are pressed. 

_-----------••• FOR THE COMMODORE 64 ••• ---________ ..... 
PUT THOSE FutIC·TlON KEYS TO WORK WITH 

SCREEN DUMP, ETC.TM 

SCREEN DUMP, ETC sets up f1 through f8 to give the following capabilities: 

11 - HELP KEY (lnforma1ion and ESCAPE KEY FROM OTHER ROUTINES) 

12 - SCREEN DUMP TO PRINTER (True dot by dot dumpl Screen can be LO-RES or HI-RES, and can even Include custom characters and 
spritesl - NO restrictions) 

f3 - BASIC MEMORY ALLOCA nON (Displays and allows changes to SlarVEnd of BASIC RAM. VarIables, Arraya, and Strings) 

,.4 - SCREEN DUMP TO DISK (12 capabilities, PLUS sprite data blocks and custom character seta used for screen are also saved) 

15 - SCREEN MEMORY ALLOCATION (Displays and allows changes to locations of screens, sprite memory blocks. and character set) 

f6 - SCRE~N LOAD FROM DISK (Reverse 01 14 - locations can be Changed) 

17 - HEXADECIMAL 10 DECIMAL OR DECIMAL TO HEXADECIMAL CONVERSION 

fB - USER DEFINED (Transfers Control to user supplied machine language program) 

ALL of the abo\le functions may be performed at anytime. even during execution of a BASIC or machine language program. Afterthefunction key 
has completed Its task, the interrupted program will continue as if nothing happened! Compatible with most BASIC and machine language 
programs. f2 requires 8 7 or 8 dot per byte DOT ADDRESSABLE printer such 89 Commodore, Epson, Gemini, etc. 

2 4 9 5 Includes shipping and applicable taxes 
(34.95 Canadian funds) 

In U.S., PHONE 1-8oo-824-7B88; Ask for Operator .ft530 (Orders only please) 
(In Alaska & HawaII, 1-800-824-71)19; Oper. "530) 
Outside U.S., 1-916-929-9091; Oper . .ft530 (Toll Call) 

Commodore 64 Is reg. trodemark of Commodore 
Business Machines. Epson is reg. trademark 
01 Epson America. Gemini Is feg. trademark 
of Star Micronlc, Inc. • 

Supplied on disk only (no tapes) 

SATISFACTION GUARANTEEDI 
Return within 15 days lor full refund 

Phone, or send check or money order to: 
IRO.lnc. 
P.O. Box 457 
St. Charles, MO 63302 
U.S.A . 

..... -----------.. ,or Innovollv •• R.llobl., and Ouollly solutIons. look to IRO·· ----------,.., 



~ THIS IS DISPLRYED 
AS A SQUARE OH THE 
V!DE.D SCR[UI. 

Horis. Density = gO dots per inch 
(recent Epsons, such as FX, RX, LX, 
and others) 

Standard size dump time = 40 sec. 

Double size dump time = 165 sec. 

If HI[ HORIZOiilf\l DOT DUi\,ITV 
19 100 DEN~l. THL ABOUE SQUARE 
IS "SIUN~lV" WIUI PRHilED. 

fOR bEHSITIES 100 SMALL THE 
r.QUf1Rf. I ~ "fAI" (SlREleiIEO olin 
WJH; PR lin [C'. 

r"'A"",",",,,,,,,ci~"-""&"'-'''''''l 

~THIS IS DISPLAYED 
AS A SQUARE ON THE 
VIDEO SCREEN. 

I 

IF' 'fHE HORIZONTAL DOT DENSITY 
IS TOO DENSE, THE ABOVE SQUARE 
IS IISK I t~N\,1I ton'!EN PR I HTED . 

FOR DENSITIES TOO SMAll THE 
SQUARE IS uFAT u (STRETCfIED OUT) 
~mEM PR INTEl). 
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" JI 
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~rHIS IS DISPLAYED 
AS n SQUARE ON tHE 
11..11 JI II.!' IE:: li:.11 :i'll ij::: iii!: 11:::·11:.: I"": .. 

Ii .. III, ;;.,," ~} K. i!":i :::.:, JI. ·,i· :it II: .. :::1: ·11 III I' I' " .. ,. fl' ~ 1'111 fl·11" 111111"· 
r', ~.,l' li.l! 11':jll;:,:" k:. JI. :I:-i, !III g.: n::h '-11' hI< .. ' :( t:i; :!ji" u;;!: IE:"j( Ie:: (~IE"::~) "' 11::11 ijJ "If )I 
r, ... hl'I!··,i"'i1 ~·"'II,i' Ji: IHI·n·!I..II} " I 
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, •. "'"'''''' •• ,,''''''''''.,,'' """"·""""""l 

! i' 
f ~ 
! , . ! 

r 
V 

!~"."'E""'."'~"'"""_'"'''''.''' .""" .... J. 

Horiz. Density = 60 dpi 
(Commodore 1525, Epson 
MX-70, and others) 

Horiz. Density = 72 dpi 
(Most Okidatas, and 
others) 

With horizontal densities of either 60 or 72 dots per 
inch, double size dumps can't be used because they 
would exceed the size of a normal 8 1/2 inch wide sheet 
of paper, 



·._---_._----_ .. -~-.--, 

~ THIS IS DISPLAVED 
AS R SQUARE OK THE 
VIDEO SCREE". 

. Horiz. Density = 120 dpi 
(Gemini lOX, Epson MX-80, 
and others) 

~ THIS IS DISPLAYED 
AS A SQUARE ON THE 
VIDEO SCREEH. 
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SPR IlE EXPAHDED 
IH BOTH X AHD Y 
DIMEHSIOHS 
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~ MULTI-COLOR SPRITE 
(ALSO EXPAHDED IH 

X AND Y) 
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EXAMPLE DUMP or A "SPLI T SCREEH" 
(UPPER PART IS LO-RES; LOWER IS Ill-RES) 

THE SCREEH IS GEHERATED BY A RASTER 
IHTERRUPT PROGRAM. 

/\., 
f i 

f\ . , 
f " 

A SIHGLE SPRITE IS DISPLAYED 
IH TilE LO-RES PORTION AHD 
IS TIlEH MOVED TO TilE AI-RES 
PORTIOH WHERE IT IS DISPLAYED 
AGAIH (LOOKS LIKE 2 SPRITES). 
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Example dump of HI-RES screen 

Dump time = 43 sec, 

(There is no significant difference 
in dump times for HI-RES or LO-RES 
screens. In both cases, there are 
320 dots horizontally by 200 dots 
vertically to be printed. ) 

Example dump of LO-RES screen wi th 
all eight sprites activated 

Dump time = 73 sec. 

(The number of sprites activated 
does have an impact on print time. 
Sprites are pesky little critters 
that require more time to find them, 
and then to determine if they are 
hiding screen characters, being hid 
by screen characters, or hiding 
each other. ) 

Example dump of split screen 

Dump time = 44 seconds 



FUNCTION KEY DEFINITIONS 
Fi - HELP KEY (ESCOPE FROM OTHER KEYS) 
F2 - SCREE~ DUMP TO PRINTER 
F3 - BASIC MEMORY ALLOCATIOH 
F4 - SCREEN DUMP TO DISK 
F5 - SCREEH MEMORY LOCATIONS 
FB - SCR[E~ LOAD FROM DISK 
.7 - DEC/HEX CONUERSION 
FB - USER DEFINED 

SCREEN DUMP. ETC MEMORY USAGE: 
18304 ($478u) TO 327S? (S1rFF) 

RUH STOP-RESTORE DISABLES KEYS, 
SYS 30080 R[[HABLES KEYS 

TAP SPACE BAR TO RETURN 
TO ORIGINAL PROGRAM, 

BASIC MEMORY ALLOCATION 
STfln Oi BASIC TEXT 
ST~RT OF VARIABLES 
~l(lpr OF ARHAVS 

OF ARRilVS (+1) 

BASIC BYTES FREE 
STf,R I OF STR rHOS 
TOP OF BASIC 

2049 
2315 
"'1 ~J-n 9: 
2551 

$OBOl 
$OB47 
$09:55 
$09F7 

- 3439'( ($8651) 

31>943 $9054 
40960 $,1000 

TO CflAMBE MEMORY LOCATION PDIMTERS. 
HOUE GU~SO~ TO lIN~ YOU WANT CHANGED. 
tlHl' PRESS "REHIRW', FOR tw CllfHHJES 
PKESS "RETURN" IH THOUT HOVU,G ClIRSOR, 

BCREHl I1ENOR'1 tlLLOCATlOH 

to-RES SCREPl .1.024 $0400 
H J - RE S SCREEH orr 
cunclM CHflHltT(R SET OF~ 

SPR ilE HO IlAHI 3:12 $034U 
SPklTE ~Ii vt)Tti OFT 
"t'[{I1E H2 Ilf. Til 332 $0340 
SPlnH H3 DATA OFr 
Sf'R!H !J.i liIl HI orF 
SPRITE tt5 onltl OFr 
Sf' k I IE ItS IH\ T ft 896 $11380 
Sf'RIIE H'1 ()AHI 960 $03CO 

TO CHnNGE ANY or JHE l~rORMATIOH 
I . CURSOR 10 LINE YOU WA~l CHANOLD, 
n .. PRESS "RETURil", FUR no CllflltGES 
PRL5S "RllllRH" WlTflOUT Ml!IJlliG CURSOR. 

IF LO-RES SCREEN LOCATIOH IS MOVED, 
SPRITE DATA PUIHTERS ARE ALSO MOVED, 

Typical screen display 
when fl is pressed 

Typical screen display 
when f3 is pressed 

Typical screen display 
when f5 is pressed 


