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The ALP 

The ALP (Assembler Language Package) is made up of three 
different programs. The package contains all the programs a 
user would need to write and debug assembly language 
programs for 2650 systems. Thi program starts at address 
H2000 and ends at approximatelly H4A00. It requires buffer 
space outside of this area for its editing and assembly 
functions. The buffer space can be changed by the user to 
fit their system or programming needs. More about buffer 
space can he found in the Text Editor chapter. 

How to use the ALP 

To start using the ALP package load in the program from tape 
using the supervisor program. Then execute at address 
H2000. This puts you into the editor program. You can use 
this program to create tape files of your 2650 source code. 
Completed source code files are converted to binary (object 
code) by the assembler program. The assembler is run by 
typing 'R' as a command in the editor. Commands to the 
assembler for handling the object code are in the source of 
the program. Using the 'G! command (Go to the debugger) in 
the editor, the user enters debug mode. In this mode many 
options are available for debugging object ,code. More.  
detailed information on each program is in its chapter. 
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1. Text Editor 

The Central Data text editor allows a user to create and 
change source code (ASCII) files for use with an assembler, 
interpreter, or any other application of this type. The 
user's file (otherwise called the text or the source code) 
is read into a RAM buffer where the user can inspect it and 
make changes to it. 

The editor takes full advantage of the system's features. 
The video display is always used to display the lines of 
text in the immediate area of last editing which frees the 
user from the task of trying to remember where he is in the 
file. The cassette interface is used to store files and 
also allows editing of files which are larger than the 
amount of RAM that you have available for the editipg 
buffers. -The supervisor program is used by the editor for 
its serial input and output routines. 

Basic Information 

The editor takes up roughly 2K of RAM starting at address 
H2000. This space includes all of the working RAM locations 
that the editor needs. The editor requires two buffers to 
operate: the edit buffer and the insert buffer. Tie edit 
buffer is where the source code is held while editipg. The 
insert buffer is where all changes to the edit buffer are 
made. After an editing operation is finished (i.e. an 
insert), the insert buffer is merged into the edit huffer.to 
form the new source code. 

There are two restrictions concerning the buffers: 

1. The edit buffer must be before the insert puffer 
in RAM, and there can be no space between the two 
buffers. 

2. The buffers must be multiples of 256 bytes long, 
and their starting and ending addresses must also be 
multiples of 256 bytes. 
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Examples of incorrect formatting. of the buffers are: 

Text Buffer Start Insert Buffer Start Reason Why Wrong  

H5000 	 H4A00 	 The edit buffer 
must start at a 
lower addres than 
the insert buffer. 

1-14A00 	 H5010 	 Buffers must start 
in multiples of 256 
bytes. 

If the text buffer were to start at H4A00 and the insert 
buffer at H4E00 this would work fine. Note that this means 
that the edit buffer has 1024 bytes of space (H4A00 to 
H4E00). 	You can't tell how big the insert buffer is since 
its ending address is not known. You must, therefore, also 
specify an address (256 byte multiple) for the first byte 
after the insert buffer. This byte's address will be called 
the end of RAM location from here on. If this address was 
H5000 in this case, the length of the insert buffer would he 
512 bytes. Thus far, in our example of correct buffer 
addressing, we have the following: 

Text Buffer Start Insert Buffer Start End Of RAM 

H24A00 
	

H4E00 	 H5000 

The user defines where the buffers start and end by altering 
three RAM location. (using the supervisor) before executing 
the editor. Because of the 256-byte-multiple address 
restriction, it can be seen that the low byte of each 
address is HOO. For this reason, you need only specify the 
high byte of the address for the edit buffer, insert buffer, 
and the end of RAM location. You alter locations H2003 
through H2006 to give this information to the editor and 
then jump to the editor (address H2000). In our example, 
location H2003 would be changed to HLA, while H2004 would he 
changed to H4E, and H2006 would be changed to H50. Address 
H2005 is changed to allocate an assembler buffer, and this 
is explained later. 

The buffers have no size restrictions so they can span from 
any one address to any other as long as the end address is 
greater than the start address. 

After the three bytes have been set up for the editor (using 
the alter command) and the editor .has been jumped to (by the 
execute command) using the supervisor, you are able to edit 

your source code using one of the 21 editor commands which 
are described later. 
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Display Format 

While you are inspecting the source code of your fide, the 
editor displays. a header line and up to 15 lines of text. 
The header line tells you how many completely empty blocks 
(256 bytes per block) you have left in the edit buffer and 
displays the command you have entered. The bottom 15 lines 
of the display are used for the text. These lines are 
numbered from 1 to 15 as they progress down the page. Note 
that a line can be up to 256 characters long and that the 
line numbers are not actually part of the text. The line 
numbers are simply displayed on the screen to allow you to 
reference each individual line easily. 

In the edit buffer, the end of a line is indicated by a 
ASCII carraige return code (HOD). The end of file is sensed 
to he the first character in the buffer with hit 7 set to 
one. Note that the ASCII characters are all encoded using 
bits 0 through 6, so bit 7 is free for this use. 

Commands --- — 

There are 21 commands which the editor accepts. All 
commands are typed in through the keyboard. and all except 
four are executed after the press of the carraige return 
key. The four commands that do not require a carraige 
return are position moving commands which are used so 
frequently that they are allowed to take only one keypress. 
They are explained in detail in the section called 'Moving 
Around in the File' as well as in the Command Reference 
Section. The other 17 commands require a carraige return 
for their execution. These other commands also allow you to 
type in up to sixteen additional characters which tell the 
routines exactly what should be done. The backspace key is 
active during command entering so that mistakes can be 
easily corrected. Pressing control-P causes the last 
command entered to be executed again. 

Depending on the command, the additional characters may be 
alphabetic, numeric, or not used. If a number is required 
(such as in the Forward command) it can be of any size, 
although the maximum number sent to the routine will he 255. 
For example, if the command typed was F3000 (move forward 
3000 lines), the user would only he moved ahead 255 lines. 
More details about the Forward command are presented later. 
Also, if a command requiring a number is entered with no 
extra characters (just the command and then a carraige 
return), a number of one will automatically he used. This 
feature was added due to frequent changes the user will make 
to the 1st line of text. 
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The specific command explanations tell you what you should 
enter after the command (a number, a word, or nothing), 

User Defined Commands 

You can cause the editor to jump to your own routines by 
utilizing any of the unused command letters. All that you 
need to do is change the correct locations in the command 
address table. Refer to the program listing to find °tit 
which two memory locations to change for your command. 

Moving Around in the File  

Since the display can show only 15 lines at a time and the 
file can he much larger than this, there are commands which 
allow you to move around in the file (display different 
areas of the file). 

Four of these commands are executed immediately when the 
command key is pressed. These four commands are: go to end 
of file (+), go to beginning of file (-), go forward 15 
lines (space), and go backward 15 lines (/). The only 
exception to this immediate action is when another command 
is entered, erased (hy back-spaces) and then one of the four 
immediate action commands is entered. The four commands 
then will reouire a carriage return to execute them. 

The other moving commands are: forward x lines (Fx), 
backward x lines (Dx), and search for an ASCII string 'xxxx' 
(Xxxxx). The detailed explanations for all seven of the 
moving commands are given in the command reference section. 

Inserting New Lines 

To enter new lines of text, use the Insert (I) command, 
This command should be followed by a number which signifies 
which line on the screen the text should be inserted after. 

After the command, number, and darriage return have been 
entered, the screen is cleared and you are in INSERT MODE. 
In this mode you simply type in your new text pressing 
carraige return at the end of each line. Packspace is 
active to the beginning of your current line.. Note that 
while in insert mode the characters you type in are being 
put in the insert buffer, and they are held there until FTX 
is pressed. 	Pressing ETY (control-C) when you are done 
inserting will put the lines just typed into the edit buffer 
after the line number originally typed with the command. 

If you insert too much text (either the insert buffer is 



full or it can be seen that the text to be inserted will 
fill the edit buffer), insert mode is automatically ended 
and the lines are inserted. 

Modifying a String 

To modify one ASCII string to another there are two commands 
available. Using the preset modify strings (F) command you 
can tell the editor what the original string is and what the 
new string should be. With the modify (M) command, you tell 
the editor to look for the original ASCII string on a 
specified line and, if the string is found, to change it to 
the new string. 

The sequence of steps for a modify is: 

1) Type "P" for the preset modify command. 

2) Type old string you would like to modify. 

3) Hit carraige return. The top line of the display 
will c-hange to: 

MODIFY STRING "old string just typed " TO 

14) Type in the new string. 

5) Hit carriage return. 
At this point, the two strings have been entered 
and are stored in a special set of RAM locations. 

To continue modifying lines containing, the same old string 
to the new one: 

6) Type "M" for the modify command. 

7) Type the line number where the old string can he 
found. 

8) Hit carriage return. 
If the old string is found in that line, it is 
changed to the new string. 
If the old string is not found, an error message 

- of NOT FOUND is displayed. 

You can continue to modify the old string throughout your 
program using the "M" command. 

Saving and Appending Lines 

If you have a number of lines of code that repeat themselves 
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throughout a program, rather than having to retype the lines 
at each point in the program you can hold the lines in the 
insert buffer and place them as you wish in the program. 

To hold lines in the insert buffer, bring the first line to 
be held to the top of the screen (using the forward and 
backward commands) and type "Hx" to hold the top x lines. 
After the carriage return is pressed, the command is 

executed. 	If you try to hold more lines than will fit in 
the insert buffer, the editor will give you an error message 

saying TOO MUCH. 

To insert these lines. use the append (A) command. This 
command is in the form of "Ax" with x being the line number 
after which the held lines should be inserted. If there is 
no room in the text buffer for all of the lines, the command 
is aborted and you are given an error message of TOO MUCH. 

Deleting Lines 

To delete selected lines, hring the first line to be deleted 
to the top of the screen. Then use the delete (D) command 
followed by a line number to delete that number of lines 
from the text buffer (starting from the top line on the 
screen). 

Changing Lines 

If you have a line in the text buffer which is wrong, you 
can change it (without having to retype the whole thing). 
To change a line, type "Cx", with x being the line number. 
The screen is then cleared and the line selected is 
displayed. At this time several keys are active: 

1) Copy character (control-U): causes one character 
from the old line to be copied to the new line. The 
new line is written just below the old one as the 
characters are copied. 

2) Copy word (control-Y): does continued character 
copies until the first occurance of a space or comma. 

3) Delete old character (control-0): causes one 
character of the old line to be deleted. In other 
words one or more characters from the old line can 
be skipped from being.copied. 

4) Erase (control-H): just erases one character 
from the new line. 

5) Erase word (control-M): - erases characters until 
it comes to a space or a comma. 



6) Copy to end of line (control-P): causes all of the 
remaining characters of the old line to be copied to 
the new line. 

7) Any printable (non-control) character will 
be added to the new line. 

8) Carriage return ends the change of this line. 
After this key is pressed, the next line in the text 
buffer is displayed and you are allowed to change it. 

If you press ETX (control-C) right after a new line appears, 
the editor returns to the normal page showing all of the 
corrected lines. 

Storing your Text 

The editor allows you to store and retrieve your programs 
using cassette tape. You can name your text with labels of 
up to eight characters long and therefore have the system 
keep track of the various programs on a tape. 

To store the edit buffer on cassette tape, turn the tape 
recorder to record and type "Sxxxx" with xxxx being the name 
(up to 8 characters). After carriage return is pressed, the 
editor starts sending the name and the text to the tape 
recorder. It finishes when the end of file is reached (any 
byte in the edit buffer with hit 7 set) and will simply 
prompt for a new command. 

To load that file back just as it was before storing it, 
first move to the beginning of the file (using the "-" 
command). Then type "Lxxxx" followed by a carriage return 
and play the tape recorder. The editor will read everything 
on the tape and will load the data contained in blocks with 
the name xxxx. After the end of file byte is read in, the 
routine terminates. 

You should note that the load routine starts loading at the 
current line position (it starts loading over the top line 
on the screen). Thus you can merge two files by loading one 
in as was explained earlier, moving to the end of that file, 
and loading the second file. Once it is loaded it will 
appear after the first file in the text buffer. 

Also, the full name need not be typed in for the load 
routine. The routine only checks the tape against the 
letters typed in with the command, and no others. For 
instance, if you have a file named STARTREK on tape;  you can 
load it back by typing any of the following as the command: 
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LSTARTREK 	 will load only startre 
L 	 will load any file 
LSTt,P. 	 will load any file whose name's 

first four letters are STAR 

Mote that the last two methods have the possibility of 
loading the wrong program—the second one loading anything 
and the third one loading anything which starts with STAR 
(i.e. STARWAR OR STAR). 

Jumpih.g. out of the Editor 

Use the co7mand 'E' to return to the sunervisor program. 
Type the command 'R' to jump to the asser- bler, and 	to 7o 
to the debugger. 



2. Editor Command Reference 

The following abbreviations are used in this section: 

1--a line number 
n--a number of lines 
a--an ASCII string (up to 16 characters) 

Also, note that all commands (except the ones with immediate 
action) must be terminated with a carriage return. 
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Command: 	APPEND 

Format: 	Al 

Description: This command places what is in the inser t  
huffer immediately after the line listed in the command. 
The data in the insert buffer may he the result, of a 	, 

INSERT, CHANGE, or MODIFY command. 

Errors: Tf the text in the insert buffer is too large to 
fit in the edit huffer, you are given an error saying TOO 
MUCH. 

Example: 

Tf the insert buffer had the following lines in it: 

NOW TS THE TIME 
FOR ALL GOOD MEN 
TO COME TO THE. AID 

And the screen looked like: 

PLOCKS LEFT: nil 	COMMAND: 
1 THIS IS LINE ONE 
2 THIS IS LINE TWO 
3 THIS TS LINE THREE. 

And the command "A2" was executed, the insert buffer would 

remain the same and the screen would change to: 

BLOCKS LEFT: nu 	COMMAND: 
1 THIS IS LINE ONE 
2 THIS IS LINE TWO 
3 NOW IS THE TIME 
4 FOR ALL GOOD MEN 
5 TO COME TO THE AID 
6 THIS IS LINE THREE 
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Command: BACKWARD 

Format: Bn 

Description: This command causes the editor to start 
displaying n lines before the top line on the screen. 

Example: 

If the screen had displayed the 10th-13th lines of p program 
as shown below: 

BLOCKS LEFT: 04 	COMMAND: 
1 THIS IS LINE 10 
2 THIS IS LINE 11 
3 THIS IS LINE 12 
4 THIS IS LINE 13 

And the command "B3" was executed, the first line displayed 
is number 7 and the display would change to: 

BLOCKS LEFT: 04 	COMMAND: 
1 THIS IS LINE 7 
2 THIS IS LINE 8 
3 THIS IS LINE 9 
4 THIS IS LINE 10 
5 THIS IS LINE 11 
6 THIS IS LINE 12 
7 THIS IS LINE 13 
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Command: CHANGE 

Format: Cl 

Description: This command allows you to change a line of 
text. After entering this command, the screen is cleared 
and the line selected is displayed on the top of the screen. 
You can then type control-U to copy a character of the old 
line to the new one, control-Y to copy a word from the old 
line to the new one, control-0 to skip a character of the 
old line from being copied, control-H (erase) to delete a 
character from the new line, control-N to erase a word from 
the new line, control-P to copy all of the remaining 
characters from the old line to the new line, or any 
printable (non-control) character to just be added to the 
new line. After the new line is as you want it, press 
carriage return. The next line of the text buffer is then 
displayed and you can change it. Pressing ETX (contro'-C) 
at this point returns you to the command entry page with the 
corrections entered into the text buffer. 

Example: 

If you have the line NOW IA THE TIME ready to change (you 
have just entered the "C" command), the following keypresses 
will correct the mistake: 

KEY 	 New line so far 

control-Y 	NOW 
control-U 	NOW 	(there is a space after NOW) 
control-U 	NOW I 
control-0 	NOW I 	(the A was deleted) 
S 	 NOW IS 
control-P 	NOW IS THE TIME 

Pressing carriage-return and ETX now will return you t() the 
normal editor display page with the changes in effect, 
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Command: DELETE 

Format: Dn 

Description: This command deletes n lines from the text 
buffer starting with the too line on the screen. 

Example: 

If the screen had lines 6-10 of the text buffer displayed as 
is shown below: 

BLOCKS LEFT: 04 	 COMMAND: 
1 LINE 6 
2 LINE 7 
3 LINE 8 
4 LINE 9 
5 LINE 10 

And the command "D2" was executed, text lines 6&7 would be 
deleted and the screen would look like: 

BLOCKS LEFT: 04 	 COMMAND; 
1 LINE 5 
2 LINE 8 
3 LINE 9 
4 LINE 10 
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Command: EXIT 

Format: E 

Description: This command exits the user back to location 0 
(normally back into the supervisor program). 
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Command: FORWARD 

Format: Fn 

Description: This command causes the editor to start 
displaying n lines after the present line. 

Example: 

If the screen had the 10th-16th lines of the text buffer 
displayed as below: 

BLOCKS LEFT: 04 	 COMMAND; 
1 LINE 10 
2 LINE 11 
3 LINE 12 
14 LINE 13 
5 LINE 1 14 
6 LINE 15 
7 LINE 16 

And the command "F5" was executed, the first text line now 
displayed-is line 15 and the screen will look as below: 

BLOCKS LEFT: 04 	 COMMAND; 
1 LINE 15 
2 LINE 16 
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Command: GO TO THE DEBUGGER 

Format: G 

Description: This command jumps the user into debugger 
mode. This allows the user to execute all debugger options. 
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Command: HOLD 

Format: Hn 

Description: Copies n lines of the text buffer into the 
insert buffer starting with the first line displayed on the 
screen. 

Errors: If you try to hold too may lines, you will get an 
error message of TOO MUCH. 

Example: 

If the display looked as it does below: 

BLOCKS LEFT: 	02 	 COMMAND: 
1 LINE 1 
2 LINE 2 
3 LINE 3 
4 LINE 4 
5 LINE 5 
6 LINE 6 

--- — 
And the command "H3" was executed, the screen will remain 
the same and the insert buffer will be changed to 

LINE 1 
LINE 2 
LINE 3 
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Command: INSERT 

Format: Il 

Description: This command allows the insertion of new text. 
The new text is typed in after the command and is ended by a 
ETX (control-C) key. Then the text is inserted after the 
line number specified in the command. 

Errors: If you try to type in too much text (either tpo 
much for the insert buffer to hold or too much to be aple to 
put back into the edit buffer), the insert is automatically 
ended just as if you had pressed ETX. 

Example: 

If the screen looked as it does below: 

BLOCKS LEFT: 04 	 COMMAND: 
1 LINE 1 
2 LINE 2 
3 LINE 3 
4 LINE 4 
5 LINE 5 

And the command "I2" was executed, the screen would be 
erased and you would be allowed to type in new text. If you 
typed in the following lines (each line followed by a 
carriage return): 

NOW IS THE TIME 
FOR ALL GOOD MEN 
TO COME TO THE AID 

And pressed ETX, the 3 new lines would be inserted after 
line 2 of the text buffer, and the screen would change to: 

BLOCKS LEFT: 04 	 COMMAND: 
1 LINE 2 
2 NOW IS THE TIME 
3 FOR ALL GOOD MEN 
4 TO COME TO THE AID 
5 LINE 3 
6 LINE 4 
7 LINE 5 
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Command: LOAD 

Format: Lx 

Description: Loads a file from cassette tape into the text 
buffer. The name, x, can be up to 8 characters, and any 
file which has at least the letters specified in the command 
will be loaded. A simple "L" command (one with no file 
name) will load any file. Loading ceases when a byte is 
read in with the end of file bit set. 

The file is loaded starting at the first character position 
on the screen. Any lines before the ones displayed will not 
be changed during the load. 

Errors: If you run out of text buffer space before a load 
is complete, you will get an error saying TOO MUCH. If upon 
loading, a cassette error occurs, you are given a SUMCHECK 
ERROR message and you must reload. 
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Command: MODIFY 

Format: Ml 

Description: This command uses the old and new ASCII 
strings entered with the "P" command. First, the line 
number specified in the command is searched for the oil 
string. If it is found, that old ASCII string is replaced 
with the new string. 

Errors: If the old string is not found in the line, ygu are 
given an error of NOT FOUND. 

Example: 

If the text buffer had the 	following lines displayed: 

BLOCKS LEFT: 	04 	 COMMAND: 
1 NOW IS THE TIME 
2 FOR ALL GOOD MEN 
3 TO COME TO THE AID 

And you wanted to change the word "come" in line 3 to "go", 
you would first enter the two strings using the P command 
and then do a "M3" command. The text would be changeci s  and 
the screen would change to: 

BLOCKS LEFT: 04 	 COMMAND: 
1 FOR ALL GOOD MEN 
2 TO GO TO THE AID 
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Command: NORMAL MODE 

Format: N 

Description: this command turns the upper case mode OFF. 
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Command: PRESET MODIFY STRINGS 

Format: 	Pa 

Description: To allow entry of two ASCII strings for later 
use with the Modify command. The string to be looked for 
and replaced (the old string) with the modify is typed in 
with this command followed by a carriage return. After 
that, the top line of the screen will change to: 

MODIFY STRING "old string just typed" TO 

at which time you should type in the string which is tp 
replace the old one (the new string) followed by a carriage 
return. 
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Command: 	RUN 

Format: R 

Description: This command jumps to the assembler and 
automatically starts its execution. 
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Command: STORE 

Format: Sx 

Description: This command stores the text buffer onto 
cassette tape. A name (x) is also stored on the tape r  and 
that specific name can be referenced during a LOAD command. 
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Command: UPPERCASE MODE 

Format: U 

Description: this command bumps all characters displayed on 
the screen to upper case. It does not affect what is stored 
in the text buffer, only what you see. Upper case mode is 
off when you enter the editor. 
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Command: X-SEARCH 

Format: Xa 

Description: This command searches for the ASCII string 
starting at the 2nd line displayed on the screen. If the 
string is found, the line with the string is brought t,o the 
top of the screen. 

Errors: If the string is not found, you are given the error 
message of NOT FOUND. 

Example: 

If the screen looked 	as 	it 	is pictured 	below: 

BLOCKS LEFT: 	04 	 COMMAND: 
1 THIS IS LINE ONE 
2 THIS IS LINE TWO 
3 THIS IS LINE THREE 
4 THIS IS LINE FOUR 
5 THIS IS LINE FIVE 

And the command "XTHREE" is entered, the screen would start 
displaying at line 3 and would look as follows: 

BLOCKS LEFT: 	04 	 COMMAND: 
1 THIS IS LINE THREE 
2 THIS IS LINE FOUR 
3 THIS IS LINE FIVE 
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Command: GO TO BEGINNING--IMMEDIATE ACTION 

Format: 

Description: Starts displaying lines at the first line of 
the file. 
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Command: GO TO END--IMMEDIATE ACTION 

Format: 

Description: Starts displaying lines beginning at the last 
line in the file. You should note that after this command 
is executed, the screen will contain only one line of text 
(the last line of the text buffer). 
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Command: FORWARD 15 LINES--IMMEDIATE ACTION 

Format: space 

Description: This command functions exactly the same way as 
the command "F15". 

. 	• ' 
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Command: BACKWARD 15 LINES--IMMEDIATE ACTION 

Format: / 

Description: This command functions in exactly the same way 
as the command "B15". 
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3. 2650 Assembler 

The Central Data Assembler allows a user to change the 2650 
instruction mnemonics into machine executable binary. It 
takes the source code created by the text editor and makes 
two passes through it creating the binary tape, output 
listing, and binary blocks in storage. The assembler uses 
routines in the text editor and the supervisor program to 
allow its small size. 

Basic Information 

The assembler takes up roughlly.4K of RAM starting right 
after - the editor. This 4K includes all space required for 
the assembler's working RAM area (small buffers, pointers, 
and general 	storage locations). 

Like the editor, the assembler needs a text buffer to hold 
the text that it is operating on. Unlike the editor, it 
needs a symbol table and a output binary storage area (OBST) 
and does not need the insert buffer. For this reason, the 
space normally allocated for the editor's insert buffer is, 
when assembling, divided between the assembler's symbol 
table and OBST. 

The symbol table starts at the same place that the insert 
buffer would start, and the OBST starts at an address 
between where the symbol table starts and where RAM ends. 
As in the editor, you tell the program where you want the 
buffer to start by altering a RAM location to correpond to 
the high byte of the start address of the buffer. This RAM 
location is at address H2005. 

For example, if the following allocations were previously 
made for the editor: 

Address 	 Function 	 Value 

H2003 	 Text buffer start 	H4A 
H2004 	 Insert buffer start 	H5B 
H2006 	 End of RAM 	 H60 

and you wished to split the insert buffer's space into two 
equal pieces for the assembler's use, you would alter 
location H2005 to a H5D. In this case, the text buffer 
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starts at H4A00, the symbol table at H5B00, and the binary 
storage block at H5D00. The last position of RAM is N5FFF. 

The allocation would now he: 

Address 

H2003 
H2004 
H2005 
H2006 

Function 

 

Value 

H4A 
H5B 
H5D 
H60 

Text buffer start 
Symbol table start 
Binary Storage Blk. 
End of RAM 

At this time it may be valuable to explain the structure of 
the symbol table and storage blocks you will be allocating 
space for. 

A symbol is some combination of up to 6 characters where the 
first character is alphabetic. These 6 ASCII characters 
each fill one byte of RAM. It should be noted that 6 bytes 
are always allotted for the symbol name even though the name 
may consist of fewer characters. Following the 6 bytes in 
which the name is stored, two bytes of RAM are allotted for 
the address or data which the symbol refers to. Thus, eight 
bytes of RAM must be available for each symbol used. In our 
example above, 512 bytes of memory were provided for the 
symbol table which would enable us to store up to 64 labels 
or variables in our program. Of course, we could provide 
room for more or fewer symbols by changing the number of 
bytes allotted for the symbol table. 

The other block of memory entitled the Binary Storage Block 
will be used to store the binary code for your program if 
the pseudo-op TAPE is used. If this option is not used, a 
Binary Storage Block must still be declared; however, the 
value stored at address 2006H can be set to the same value 
as END OF RAM at address 2005H. This will effectively 
provide no storage locations for Binary Storage. If, pn the 
other hand, you do wish to use the TAPE pseudo-op, you need 
not provide room in the BSB to store your entire program's 
binary coding. The coding can be dumped to tape in groups 
the length of which is determined by the amount of BSB area 
that you allot. If you plan to use the TAPE pseudo-op, it 
is best to allocate at least 512 bytes to the BSB. For 
further details on this see the section entitled "How to 
Assemble a Program" found in this manual. 

Assembler Operation 

The source code of your program consists of statements. 
Each of the statements must be in the following format: 
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Line positions 	 Description 

    

1-6 
8-11 
13-14 
18 
19-26 

 

Label 
Opcode 
Register or condition 
Indirect Field 
Operand, Index Code 

The label is a symbolic name which is given a value equal to 
the address where the instruction is. The opcode is either 
one of the 2650's mnemonics or a pseudo-operation. See the 
Signetics 2650 Manual for detailed information about the 
2650's instructions and the Pseudo-Operation Reference 
Section of this manual for information about the pseudo-ops. 
If a register or a condition is required for a 2650 
instruction, it goes in positions 13-i1. If the instruction 
is to use indirect addressing, an asterisk (*) should go 
into position 18. 

The operand is from 1-6 characters long and can be followed 
by a comma and an index code if you use indexed addressing 
for the instruction. The operand itself can be either a hex 
number, a label which is defined elsewhere in the program, a 
dollar sign ($) which will make the operand equal to the 
address of the first byte of this instruction, or an ASCII 
character in single quote marks (i.e. 'A') which returns the 
hex value of that ASCII character. Also, an operand can 
consist of any of the above listed items used in an 
arithmetic expression using addition or subtraction, Some 
examples of valid operands are: 

'A' 
100A-START+$ 
$-2 
START-END+1 

Finially, if position 18 of a source statement contains an 
up arrow then the value returned is the high byte of the 
evaluated operand. If there is no up-arrow, then it returns 
the low byte of the operand (for instructions which need 
only 1 byte of data). Comments can fill the remainder of 
the line. 

An example of a program is: 

START LODI,3 	FF 
LOOP STRA,3 DATAX 

SUBI,3 	1 
TMI,3 	40 
BCTR,0 	LOOP 
HALT 
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RO 
R3 
START 

EQU 
EQU 
LODA,R0 
STRA,R3 
STRA,R3 

0 
3 

*POINT 
DSTRT,I 
BSTRT,+ 

STRA,R3 	ASTRT,- 

STRA,R0 
	

CSTRT 
STRA,R3 
	

*FSTRT,I 

DATAX RES 
	

1 
END 

The following lines are generalized examples for indexed and 
indirect instructions: 

R3 USED AS INDEX REGISTER 
R3.USED AS INDEX REG, 
AUTO INCREMENT 
R3 USED AS INDEX REG, 
AUTO DECREMENT 
NO INDEXED OR INDIRECT 
R3 USED AS INDEX REG, 
ALSO INDIRECT 

If any errors are discovered while assembling the program, 
an error message is printed above the line with the error. 
On the event of an error, display mode is automatically 
switched on so that the user can see the line with the 
error. The error messages that are printed are all 
self-explanatory. 

Assembly Options 

Using various pseudo-operations you can have the assembler 
include certain normally skipped functions. The operation 
PRNT will cause a listing to be made. The op-code DISP will 
cause the program listing to be displayed on the screen as 
it is assembled. The SYMB option allows the assembler to 
create a symbol table file which will hold the symbol names 
used in the programs along with their values. This file is 
used by the debugger program to allow symbolic referencing 
of locations. 

How to Assemble a Program  

To assemble a program, first type the program in using the 
editor. Note that pressing TAB (control-I) while inserting 
or changing will move the cursor to the next tab stop--
either position 8, 19, or 28. When the source code has been 
completely entered, including an END statement, leave the 
editor and then execute the assembler. 

The screen will clear, and the message PASS 1 will appear on 
the top line. This means that the assembler is running 
through the source code and making a table of all of the 
labels and their values. When this is finished, the message 
PASS 2 will appear. This is the time when the assembler 
actually creates the binary. If you have the BLKS option 
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on, the bytes are put in memory as they are assembled. If 
the TAPE option is on, the bytes and their addresses are put 
into the binary storage block until it is full. When the 
OBST is full or at the end of the assembly, you will get the 
message BINARY OUTPUT. At that time you should put a tape 
in your recorder and turn it to record. Then hit any key on 
the keyboard and the assembler will start dumping out the 
data. In long programs, you may have to dump to tape 
several times. The tape can be loaded back using the 
supervisor program's LOAD routine. 

If the source code for your program will not all fit into 
the text buffer at one time, you can still assemble it. 
Simply have on tape the whole program in several sections. 
Then, before running the assembler, load the first section 
into memory (using the editor). Then run the assembler with 
the name of the tape blocks typed after "R" in the command. 
Everything will be the same except when the assembler comes 
to the end of the section of text. At this point (in either 
pass 1 or 2) you will get a message DATA INPUT. This is 
your signal to turn your tape recorder to play and hit any 
key on the keyboard. The assembler then loads in another 
section of--source code. When it comes to an END statement, 
it knows that it is the last section of the program, 

When pass 2 starts, it will immediately ask for data input. 
This means that the assembler wants to go through the whole 
program again so you must rewind the tape recorder and play 
in the first section of the program. 

get the 
that 
key to 

to the 

When the whole program has been assembled, you will 
message xx ERRORS (where xx is the number of errors 
were found in the program). You can then press any 
return to the editor. Note that any time while the 
assembler is running you can press escape to return 
editor. 

If you wish your program to be listed, use the PRNT 
operation and write a small program to drive your printer. 
This program should check the printer's status and, if it is 
ready, should send it the character which is in register 0. 
This routine can be put anywhere in memory, with the address 
of the routine stored at H200B and H200C. 
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4. Pseudo-Operation Reference 

The following pages detail the assembler's pseudo-operation 
commands. When the format of a statement is given, fields 
typed in upper case are required while any fields typed in 
lower case are optional. 
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Operation: DEFINE ADDRESS CONSTANT 

Format: 	label 	ACON 
	

<expression> [,<expression>...] 

the assembler to allocate 
be stored in these two 
the first byte and the low 
If a label is present, it 
the first byte allocated. 
a space or comma enclosed in 

Description: This opcode tells 
two bytes. The expression will 
bytes, the higher order bits in 
order bits in the second byte. 
will be assigned the address of 
The expression listed cannot be 
quotes. 
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Operation: GENERATE AN ASCII LITERAL 

Format: label 	ALIT 	'ASCII string' 

Description: This command generates a string of bytes in 
memory which corresponds to the ASCII string in the operand 
field. The string must be enclosed in delimiter characters, 
which can be of your choosing. The first character of the 
operand field is taken to be the delimiter character. In 
the above example single quote marks (') are used. Note 
that the string can extend into the comment field but cannot 
go past the 80th character of the line. 
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Operation: LOAD BINARY AS ASSEMBLED 

Format: 
	

BLKS 	ON or OFF 

Description: This operation instructs the assembler to 
start or stop storing the data into storage as it is 
assembled. You must be careful not to overwrite the alp, or 
its buffers when using this option. If you want your 
program to run in the same locations as the alp, you must 
use the TAPE option. That way nothing is written into 
storage until the assembly is complete and you load the tape 
back. 
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Operation: CONVERT ALL ASCII LITERALS TO UPPER CASE 

Format: 
	

BUMP 	ON or OFF 

Description: normally the assembler will generate ASCII 
literals exactlly like they are shown (upper or lower case). 
If the BUMP ON operation is given, then all ASCII literals 
will be converted to upper case before being stored. You 
can switch back to normal mode by using the BUMP OFF 
operation. 
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Operation: DEFINE MEMORY DATA 

Format: 	label 	DATA 	<expression> [,<expression>...] 

Description: This operation takes the byte of data given by 
the expression and puts it into one byte of storage. If a 
label is specified, it will he equated to the address of the 
data byte. The expression listed cannot be a space or comma 
enclosed in quotes. 
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Operation: DISPLAY PROGRAM LISTING ON SCREEN 

Format: 
	

DISP 	ON or OFF 

Description: This command will start or stop (depending on 
the operand) displaying the program listing on the screen in 
pass 2. The format for the display is the same as the 
format for output listings to a printer (see the PRMT 
operation). When the screen is full of data, the assembler 
waits for a keypress before continuing. If this keypress is 
a control-X, display mode is terminated. Display mode is 
automatically started if an error is detected in pass 2. 
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Operation: END OF ASSEMBLY 

Format: 	 END 

Description: The end of the source must be indicated with 
this operation at the end of any program. 
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Operation: EQUATE A SYMBOL'S EQUIVALENCE 

Format: LABEL EQU EXPRESSION 

Description: The label is made equivalent to the 
expression. From that point on, you can use the label as an 
operand, register, or condition just as if it were the 
expression. 
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Operation: SET PROGRAM COUNTER 

Format: 	label 	ORG 	EXPRESSION 

Description: The program counter is set to the expression. 
Normally used to start your program at an address other than 
0 (the default value). If a label is present, it is equated 
to the expression. 
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Operation: PRINT LISTING OF PROGRAM 

Format: 	 PRNT 	ON or OFF 

Description: The assembler will start or stop (depending on 
the operation) sending the source lines out to the printer 
during pass 2. 	In addition, this option will print line 
numbers, the address of each byte and the assembled data. 
The format for this is as follows: 

Print 	Positions Description 

1-4 Line number 
7-10 Address 
12-13 Byte 	1 	of the data 
15-16 Byte 2 of the data 
18-19 Byte 3 of the data 
20-22 Byte 4 of the data 
23-103 Source line 

Note that only the first 80 characters of the line are 
listed on the printer. 
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Operation: RESERVE MEMORY 

Format: 	label 	RES 	EXPRESSION 

Description: The number of bytes of memory specified are 
reserved starting at the present program counter. The 
number of bytes allocated is given by the expression, and if 
the label is present, it is given equivalence to the address 
of the first byte reserved. 
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Operation: CREATE BINARY TAPE 

Format: 
	

TAPE 	ON 

Description: This pseudo-op instructs the assembler to put 
the binary of the program into the OBST. When the OBST is 
filled. it is dumped out to cassette tape for later loading 
by the supervisor program. This must be used as the first 
line of your program for reliable operation. 

51 



5. Debugger Program 

The debugger program is designed to be used as an aid in 
locating and correcting errors in machine language programs. 
While executing a Program on the 2650, there are times the 
programmer may wish to know what values exist in the 
microprocessor's registers or flags. An incorrect 
assumption regarding the value of one of these could send a 
program off into never never land without the slightest 
evidence of how it got there. These values are usually not 
readily obtainable because the registers and flags are 
internal to the 2650 CPU. The debugger program, however, 
solves this problem by emulating the instructions of the 
2650. All registers,. flags, and return stack addresses are 
stored in RAM where they can be inspected or changed at any 
time through use of the commands explained later. 

Pre-Execution Requirements  

The debugger program resides in approximately LIK of memory. 
Since the debugger is located after the editor/assembler, 
both programs are present at the same time. Remember, 
however, that the debugger program can only operate on 
assembled programs. To enter the debugger program, you 
should use the 'G' command in the editor. 

Running a Program with the Debugger  

Upon entering the debugger program, all RAM locations used 
for registers, stack return addresses, the program counter, 
and breakpoint addresses are left at their previous value 
(which is zero if you just loaded the program). Also, upon 
first entry, all I/O modes are initialized to REALTIME. A 
further discussion of I/O modes can he found in the section 
titled "I/O Modes". The programmer will find himself in 
command entry mode where a miriad of powerful options are 
available. All commands are listed with detailed 
descriptions of proper formating and explanations of 
execution in the next chapter. At this point an attempt 
will be made to show how the debugger program might be 
implemented and to explain some of the convenient features 
of this program. 

Set Program Counter (PC) 
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It is necessary to set the value of the program counter to 
the first address of the program to be debugged before 
initiating program emulation. The program counter is 
incremented during emulation just as it would he if the 2650 
were executing the program. Because the program counter is 
now external to the 2650 chip, however, new possibilities 
are open. At any time during trace, step, or simulate mode, 
pressing the control-X key one or two times will return the 
user to command entry mode. At this point the programmer 
can inspect or change RAM locations to find out in detail 
the operations of the program. Since the program counter 
residing in RAM is not changed while using most commands, a 
command could be entered to restart emulation. The program 
would start exactly where it left off. No external stack 
return addresses, register values, breakpoints, etc. would 
be changed. The real flexibility offered here is that 
during program emulation you can stop program flow, inspect 
or change registers or selected areas of RAM, and then pick 
up program flow again with all other states unaltered. The 
imagination of the user provides the only limitation to the 
ways in which this feature can he used. 

Emulation Modes 

There are essentially three different emulation modes in 
which to run programs: simulate, trace, and single-step. 
Trace and single-step modes can be thought of as subsets of 
the simulate mode in that their object codes are interpreted 
by the same process. Each of the three modes has its own 
specific command and each performs a different function. A 
broad description of their different functions follows while 
a detailed description of each command's format and function 
can be found in the next chapter. 

Simulate (SI): This mode begins emulating the 2650's 
instructions from the address currently held in the RAM 
program counter or the optional starting address specified 
by the user as part of the command. No instructions are 
displayed on the screen, but I/O options may be specified 
which allow the user to monitor I/O operations. Normal 
simulation will allow the program to be emulated until an 
I/O operation is to be performed. If that I/O operation 
programmed for REALTIME or preset mode, the debugger will 
execute it with no operator message. If it is programmed 
for SIMULATED or ASCII mode, the appropriate messages will 
be printed and responses required. All I/O options are 
available for use during this mode. (These are discussed 
further in another section of the manual). At any time 
during simulation in this mode, the program can be stopped 
by typing a control-X. The debugger program will then 
automatically switch over to step mode. 
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Trace (TR): The user enters a number with this command 
which indicates how many instructions should he emulated in 
trace mode. The debugger then begins with the address in 
the RAM program counter and prints on the display each 
instruction as it is emulated along with the present 
contents of all registers. As an option, a different 
starting address can be entered as part of the trace 
command. When the specified number of instructions have 
been completed, the debugger automatically switches to step 
mode. 

Step (ST): Again, the user should enter a number with this 
command to indicate how many instructions should be emulated 
before single step mode is entered. In this mode, register 
contents are not displayed during emulation prior to single 
step. If no number is entered, a default value of 0 is 
assumed. Once single-step mode is active, the instruction 
at the address found in the RAM program counter will be 
displayed. As in trace mode, the PC value can be optionally 
entered as part of the step command. The contents of all 
registers and the value of the condition code prior. to 
emulation are also displayed on the same line. The debugger 
program will not emulate the displayed instruction until the 
user hits the space bar. Once the space bar is hit, that 
instruction is emulated and the next instruction is 
displayed with the register values resulting from the last 
instruction. 

I/O Modes 

Most programs require input or output operations sometime 
during execution. The I/O may be to or from .a printer, disk 
drive, tape drive, keyboard or other peripheral according to 
the user's needs. When emulating the user program, it may 
be desirable or even necessary to specify an alternate 
method of I/O. For instance, a series of write operations 
to a disk drive would not work while the program was being 
emulated. This is because the disk moves at a rapid, 
constant speed which the 2650 microprocessor just barely 
keeps up with under normal execution. During emulation the 
user program runs considerably slower and cannot possibly 
keep up with the speed of the disk head. The first write 
might be placed near the correct disk area; but, the second 
write might place data in a totally different section. 
Sequential writing could crash the disk by storing bits of 
data throughout the entire track. In fact, only slow speed 
peripheral devices which use handshaking signals in 
microprocessor interaction should be accessed in REALTIME 
mode during program emulation. Data transfer to and from 
speed sensitive peripherals can sometimes be avoided through 
use of one or more of the other I/O modes offered. 
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Four different I/O modes are made available: REALTIME, 
SIMULATED, ASCII and PRESET. REALTIME and SIMULATED modes 
can be specified for each I/O port individually or for all 
ports at once. ASCII mode is available only for output 
operations while PRESET mode is available only for input 
operations. Again, the modes can be specified for all ports 
or for each port individually. If ports are to be specified 
individually, 258 different ports are capable of being 
accessed for both input and output, 256 extended ports, 1 
data port, and 1 control port. For extended I/O ports, the 
hexadecimal value cf the actual port number, 00 through FF, 
should be used in the command. The data and control ports 
are recognized by the hexadecimal values 100 and 101, 
respectivley, being entered for the command. When an I/O 
command is entered affecting all ports, each port is 
initialized to the specified mode. The desirability of,  each 
mode depends upon the specific application. 

REALTIME: This mode transfers I/O through normal chanels. 
I/O takes place as it would during program execution except 
that, because the 2650 is being emulated, the process occurs 
much more slowly. Obviously, this mode would create the 
disk drive problem mentioned above. 

SIMULATED: This mode does not transfer data through normal 
I/O channels. Instead, all data inputs are requested from 
the keyboard after display prompting and all data outputs 
are designated through the display screen. The actual port 
is never accessed so, in the example given above, the data 
would be displayed on the screen without disturbing the 
information stored on the disk. This mode can be used 
successfully as a means of intercepting and displaying an 
output. 

Unfortunately, it is not as helpful in simulating a disk 
read. In all probability, the number of keypresses required 
as input from the keyboard would render this mode 
impractical. As a means of input, this mode is useful only 
when small amounts of data need to be brought into the 
system. 

ASCII: This is an output mode which is very similar to the 
simulated output mode listed above. The only difference is 
that the output value is displayed as an ASCII character 
instead of in hexadecimal form. If there is no ASCII 
character corresponding to the value, then the hexadecimal 
form is displayed. 

PRESET: This input mode allows the user to store one input 
value for any or all ports. When an input is expected by 
your program, the preset value is returned to the program 
instead of actually reading the port. Only one hexadecimal 
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value can he associated with each port at one time. 
Although this may seem to place severe limitations or the 
useful applications of the mode, there are some interesting 
ways in which the option can he used. During data output to 
some handshaking peripheral device, the simulation process 
will output data and then enter a loop in your program to 
test for a ready condition which would return from the 
peripheral device. If the input port were preset to give 
the ready condition, then the debugger program would read 
the input, fall through the ready test loop in your program 
and continue emulation. Hopefully, this example suggests 
other ways in which preset mode might be used. 

The problem with disk drive input still has to solved. 
There just isn't anyway to get data off a disk using the 
emulator. The only way to get data off these devices is 
full speed 2650 microprocessor ececution. That doesn't mean 
the debugger can't be used with /our program--there is a way 
around the problem. 

Execution (EX) and Breakpoint (BR) 

The debugger allows use of an execute command which loads 
all the registers from RAM into the 2650 chip. The 2650 
microprocessor is then given control to execute, beginning 
at the address specified during command entry. If an 
address is not specified in the command, execution begins at 
the address specified in the RAM program counter. During 
execution none of the specified I/O modes are active. Of 
course, at some point you will have to indicate that the 
2650 should return processing responsibility back to the 
debugger program. This can be done by setting up a 
breakpoint prior to execution. Setting up a breakpoint is a 
convenient way to return to step mode without interrupting 
program flow. When the breakpoint is reached, internal 
register values are stored back out to RAM; the breakpoint 
just hit is cleared; and, step mode emulation begins, 

Returning to our disk input problem, how can these features 
be used? Let's assume that the disk drive input routine 
occurs between two areas where the programmer would like to 
use the emulator to aid in debugging. The commands used to 
dubug this program could be entered in this way: 

Command Entered 	Comments 

    

ST 15F,5C00 

 

15F hex instructions are emulated in 
simulate mode after which 
single-step mode is entered. 

Space bar 	 The current instruction is emulated 
and the next instruction is dis- 
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Space bar 

played along with the registers. 

the space bar has been hit 
to advance one more instruction. 
The programmer now decides to 
prepare for execution. 

Escape key 	 the display shows the command 
entry message (DEBUG>). 

BR 1,5E20 

EX 

Breakpoint 1 
reached at 5E20 

Space bar 

the 1st breakpoint address is set 
where 2650 execution will stop and 
single-step mode will begin. 

execution begins at the address 
where we stopped single-step 
mode. The program will run at 
normal operating speeds and no 
specified I/O modes in the 
debugger program are active. 

(displayed by the debugger) 
the breakpoint address 5E20 has 
been reached, the breakpoint is 
cleared, and the program is now 
in single-step mode. 

you can now continue to step 
through your program by hitting 
the space bar for each instruction, 

This procedure could have been done other ways, but the 
point has been made; the transition between emulation and 
execution is fairly simple. 

A potential problem exists which the programmer should be 
made aware of; executing breakpoints destroy the return 
address stack. However, if you are simulating and reach a 
breakpoint, your stack will be saved. Care should be 
exercised while executing into subroutines since when the 
debugger returns at a breakpoint the return address stack is 
invalid for the section of code that was executed. In 
general, although there are exceptions, when you set a 
breakpoint inside of a subroutine and then subsequently 
execute or simulate after the breakpoint, don't expect the 
subroutine to return properly. 
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6. Debugger Command Reference 

Command Summary 

INSPECT AND EDIT  
CH f<reg number>, <data byte>1...change register values,  
CO <start addr>,<compare addr>,<end addr>...compare memory 
DI <memory addr>...display memory 
DS...display stack 
ED...return to the editor program 
IN <start addr>, <end addr>, <data>...initialize memory 
PA <start addr>...display page 
PC <addr>...set program counter 
RE...print out registers 
RU...run the assembler program 

I/O MODES - 
AA...all outputs ASCII 
AP...all inputs preset 
AR...all I/O realtime 
AS...all I/O simulated 
IP <port number>, <data>...input preset 
IR <port number>...input realtime 
IS <port number>...input simulated 
OA <port number>...output ASCII 
OS <port number>...output simulated 
OR <port number>...output realtime 

EMULATION MODES  
SI [<addr>]...simulate mode 
ST <number of steps> [,<start addr>]...step mode 
TR <number of steps> [,<start addr>]...trace mode 

MISC COMMANDS  
BR <number>, (addr>...set breakpoint 
CL <number>...clear breakpoint 
EX [<addr>]...execute 

All values in angle brackets (<>) are parameters to be 
entered by the user in hexadecimal. Any paramaters 
contained within braces ({}) can be repeated one or more 
times. Any items in square brackets ([]) are optional. 
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COMMAND: CH 	change register values 

FORMAT: 	CH 	{<register number>, <data byte>} 

The value of a 	specified 	register being changed 	corresponds 
to the register number you need 	to specify as 	follows: 

Specified 	register number 	 Actual 	register 

0 RO 
1 R1,bank 0 
2 R2,bank 0 

3 R3,bank 0 
4 R1,bank 1 
5 R2,hank 1 
6 R3,bank 1 
7 PSL 
8 PSU 

TheAata byte must be typed in as .a hexidecimal number. 
Multiple registers can he changed for each command entry by 
continuing to type pairs of numbers which correspond to the 
registers and the data. 

The new values stored in the specified registers will be 
displayed as indicated under the 'RE' command after the 
command is executed. 
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COMMAND: CO 	compare memory blocks 

FORMAT: 	CO <1st blk start addr>,<2nd blk start addr>, 
<2nd blk end addr> 

The <start addr> is the first address of a block of data. 
The <compare address> is the first address of a second block 
of data. Each consecutive byte of data in the second block 
is compared to each corresponding consecutive byte of data 
in the first block beginning with the first addresses as 
listed. The <end addr> is the address of the last byte of 
data in the second block which is to be compared. When the 
data in any two corresponding address do not match, an error 
message is given of the following form: <1st block addr> = 
<data>, <2nd block addr> = <data>. 
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COMMAND: 	DI 	display memory 

FORMAT: 	DI <memory addr> 

16 consecutive data bytes located in memory starting with 
the address specified in the command are displayed in one 
line across the screen. At the far right of the screen on 
the same line will appear the sequential ASCII 
representations of the listed hexadecimal values when 
possible. If there is no ASCII character corresponding to 
the hexadecimal value, a period is used to fill that place 
in the sequence. 

Once the display command has been entered, it becomes 
possible not only to inspect that memory, but to edit it 
also. On entry to the command. the cursor is positioned to 
the left of the first data byte displayed. Dy typing a "J" 
to move left or an "L" to move right, the cursor can be 	• 
positioned at any byte in the line. Typing a "K" will slide 
the cursor all the way back to the left-most position, To 
change a hexadecimal value stored in memory which appears 
somewhere along this line, the cursor must be moved to the 
blank space at the immediate left of the data to be altered. 
If two hexadecimal digits are then typed in, the data-stored 
in that memory location will be changed to the new value. 

Once all desired change to the displayed data have been 
made, the escape key must be pressed to return to command 
entry mode. If you hit carraige return while in display 
mode, the next 16 bytes will be displayed and you will he 
allowed to edit them. 
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COMMAND: DS 	display stack 

FORMAT: 	DS 

The return address stack is displayed on the screen in the 
following format: 

STACK = <return addr 1>,<return addr 2>...<return addr 8> 

The return address stack stores addresses on a Last In, 
First Out basis with <RETURN ADDR 1> being the address most 
recently added. 

63 



Command: ED 	edit 

Format: ED 

This command returns the user back to the editor. 
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COMMAND: IN 	initialize memory 

FORMAT: 	IN <starting addr>,<ending addr>,<data> 

All memory locations between the starting address and the 
ending address (inclusive) are loaded with the data. All 
parameters in the command are entered as hexadecimal 
numbers. 

65 



COMMAND: PA 	display page 

FORMAT: 	PA <start addr> 

Beginning with the start address, the contents of 256 memory 
locations are displayed filling the entire screen. To the 
far right of each line, ASCII characters appear sequentially 
corresponding to the hexadecimal digits already appearing on 
that line. If an ASCII character does not exist for a 
particular value, that place is held with a period in order 
to maintain the sequence. 

Once this command has been entered, the programmer has the 
option to change any data bytes on the screen. A cursor is 
located at the upper-left hand corner and can be moved to 
any space of the display through the use of the following 
keys: 

/If 

0 

J 
HOME 

K L 

M 

(K returns the cursor to the upper-left hand corner of the 
screen.) 

In order to change the data stored in a displayed memory 
location, move the cursor to the blank space at the 
immediate left of the hexadecimal value currently in memory. 
Then type in the new two digit hexadecimal number. The new 
value will appear reflecting the new data which is stored at 
that location. 

To inspect or edit the next page of memory, press the return 
key. When you have finally completed making changes, you 
can return to command entry mode by pressing the escape key. 
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COMMAND: PC 	set program counter 

FORMAT: 	PC <addr> 

The RAM program counter is set to the specified address. 
This command allows you to choose which address to begin 
program emulation at. 
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COMMAND: RE 	print out registers 

FORMAT: 	RE 

The values stored in the CPU's registers are displayed on 
the screen. The format, which is the same in trace and step 
emulation modes, follows: 

ADDR B1 B2 R3 RO=hd, R1=hd, R2=hd, 13=hd, R4=hd, R5=hd, 
R6=hd, PSL=hd, PSU=hd, CC=d 

where 

ADDR is the current value of the PC 
Bl, B2, B3 are the data bytes for the current instruction 
R means register 
R1, R2, R3 are registers 1, 2 & 3 in bank 0 
R4, RB, R6 are registers 1, 2 & 3 in bank 1 
PSL is the lower program status word 
PSU is the upper program status word 
CC is the condition code 
hd is the hexadecimal data stored in the register 
d is the value of the condition code 
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COMMAND: RU 	run the assembler 

FORMAT: RU 

This command jumps to the assembler and automatically starts 
its execution. After the assembler program is don01  it 
returns the user hack to the editor. 
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COMMAND: AA 	all outputs ASCII 

FORMAT: 	AA 

All output data will be simulated on the display screen in 
ASCII. The data will appear on the screen as follows; 

OUTPUT PORT <port number> = <data value in ASCII> 

The data shown is the ASCII character which would have been 
sent to the specified port if the program had been executed. 
If there is no ASCII representation for the byte, the hex 
value is printed on the screen. 
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COMMAND: AP 	all inputs preset 

FORMAT: 	AP <data byte> 

All input ports are set to return the value of the data byte 
specified in the command. This value should be entered in 
hexadecimal form. 
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COMMAND: AR 	all I/O realtime 

FORMAT: 	AR 

All I/O ports are accessed as specified by the user's 
program. Data transfer occurs as it would during execution 
except that it takes place much more slowly. 
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COMMAND: AS 	all I/O simulated 

FORMAT: 	AS 

All I/O port accesses are simulated. When a read 
instruction has been initiated, a prompting message will 
appear on the display as follows: 

INPUT PORT <port number> = 

The emulation process does not continue until a hexadecimal 
value followed by a carriage return is entered through the 
keyboard. The one byte of hexadecimal data typed in is used 
by the debugger program as if it had been input through the 
actual input port. When a write instruction is reached, the 
following message appears on the display screen: 

OUTPUT PORT <port number> = <data value> 

The port number is displayed in hexadecimal and is the 
number of the port the data would have been sent to if the 
program had been executing. The data output is now only 
designated on—thescreen (and is not actually sent to the 
port). 
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COMMAND: IP 	input preset 

FORMAT: 	IP <port number>,<data value> 

This command sets the hexadecimal value which has been typed 
in to be the incoming data from the specified port. 
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COMMAND: IR 	input realtime 

FORMAT: 	IR <port number> 

The specified port is set to realtime mode. Only one port 
can be specified per command entry. When realtime mode is 
specified, the actual port is accessed, however, at a much 
slower speed than it would during 2650 microprocessor 
execution. 
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COMMAND: IS 	input simulated 

FORMAT: 	IS <port number> 

This command is used to set an individual port to simulated 
mode. The debugger program prompts for data input instead 
of accessing the port specified by the input instruction in 
binary code. A detailed description of the display prompt 
can be found under the command AS, all inputs simulated. 
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COMMAND: OA 	output ASCII 

FORMAT: 	OA <port number> 

Any output to the specified port will be simulated on the 
display screen where it is shown in ASCII form. Only one 
port can be set per command entry. A detailed description 
of the display screen output is given under the command AA, 
all output ASCII. 
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COMMAND: OS 	output simulated 

FORMAT: 	OS <port number> 

The indicated port is not accessed for a write instruction. 
Instead, the data is displayed on the screen. A further 
description can be found under the command AS, all I/O in 
simulated mode. 
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COMMAND: OR 	output realtime 

FORMAT: 	OR <port number> 

The specified port will be sent output data as if the binary 
code were being executed except that data transfer will 
occur much more slowly. 
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COMMAND: SI 	simulate program mode 

FORMAT: 	SI [<start addr>] 

This command initiates program simulation beginning with the 
address stored in the program counter external to the 2650. 
The optional start address will reinitialize the program 
counter before simulation to the address chosen by the user. 
Pressing CONTROL-X is one way out of this simulation mode 
and into step mode. An alternate means of exiting this mode 
is by reaching a breakpoint address which also switches to 
step mode. Thus, the level at which the programmer chooses 
to monitor the program flow is completely flexible at any 
time. For this advantage, the user must give up 
microprocessor execution speed. 
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COMMAND: ST 	step simulation mode 

FORMAT: 	ST <number of instructions>[,<start addr>j 

The number of instructions specified in this command will be 
simulated beginning with the instruction at the address 
stored in the RAM program counter. After this number of 
instructions have been simulated, you are put into step 
mode. Once step mode begins each instruction is displayed 
on the screen with all current register values. The 
instruction is not executed until the space bar is hit. 
With this, the instruction is simulated, the registers are 
updated with their new values and the next instructi.on is 
displayed on the screen. The format of the display is shown 
under the command called "RE". As an option, you can 
specify as the second parameter of the command a new value 
to be assigned to the RAM program counter prior to 
emulating. 
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COMMAND: TR 	trace mode 

FORMAT: 	TR <number of instructions> 

The trace command simulates the specified number of 
instructions, displaying the instruction and register values 
on the screen automatically. (The format for the display is 
described in the description of the command "RE".) Upon 
completion of the trace, the debugger program jumps 
immediately into step mode and waits for the space bar to he 
hit. If the number of instructions to be traced exceeds 
sixteen, then the display scrolls up with the newest 
instruction appearing on the bottom line. As an option, you 
can specify as the second parameter of the command a new 
value to be assigned to the RAM program counter prior to 
emulating. 
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COMMAND: BR 	breakpoint 

FORMAT: 	BR <breakpoint number>,<address> 

A breakpoint can be set which will cause a transfer to step 
mode from either execute or simulate mode. Concurrently, 
four different breakpoint addresses can be set. Each 
breapoint address should be assigned a number from one to 
four which will be used by the debugger program at a later 
time to identify the breakpoint address which has been 
reached. The message indicating a breakpoint will appear as 
follows: 

BREAKPOINT X REACHED AT AAAA 

Where X is the breakpoint number and AAAA is the address of 
the breakpoint. 
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COMMAND: CL 	clear breakpoint 

FORMAT: 	CL <breakpoint number> 	 ee— 

This command is used to clear a breakpoint if the address 
was never reached and the breakpoint is no longer desired. 
Since four different breakpoints are possible, it is 
important that the correct breakpoint number be specified. 

If you try to clear a breakpoint which has not been reached 
(and subsequently cleared) the following message will 
appear: 

BREAKPOINT <#> CLEARED 

If the breakpoint has been reached (or cleared previously), 
no message will be displayed when the command is executed. 
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COMMAND: EX 	execute 

FORMAT: 	EX [<address>] 

Control returns to the CPU and execution begins at the 
address designated in the command. Since this is normal 
execution, only setting a breakpoint can return you to 
simulate mode without affecting program flow. Execution is 
essential during I/O accesses to or from speed sensitive 
peripherals such as cassette tapes or disk drives. 
Naturally, no I/O modes in the debugger program are 
available when the user program is being executed. If 
execution is begun inside a subroutine, do not expect the 
return from the calling routine to be executed correctly. 
The return address stack is invalid. 
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7. ALP Program Listing 

On the following pages are the program listings for the ALP 
program. 
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PAGE 2221 
FILE ALP" IS ISSEmBLED BY STSTE" ON 11-23-78 

LINE Ara B1 12 13 24 LA1E1 OPCCDE OPERAND commENTS 

2221 eeee * 

0022 0220 MC 2222 
2223 2020 CRC zeee 

0224 2220 00 ECU 0 

2225 2220 R1 ECU 1 

0205 2002 P2 ECU 2 
2227 2222 R3 ECU 2. 

2228 2022 a 

0209 2000 * 

eele 2222 • 
0011 2200 EC 1011 e 
2212 2200 GT ECU 1 

0213 2000 LT ECU 2 
0214 2020 UN ECU 3 

2215 2222 NE ECU 80 
0016 2000 LE ECU 81 
2217 2000 01 EQU 82 
2018 2000 2 ECU 0 

2019 2020 N IOU 2 
2220 2222 * 

2221 2200 * 
2022 2222 . 
2223 2000 CRT ECU 1 PSL 
2024 2022 CCM EGO 2 
222e 2200 OVY ECU 4 
2026 2000 0C ECU 8 
2127 2200 RS ECU 10 

2228 2220 IDC ECU 20 
0229 2020 COND ECU Ce 

2032 nee SP IOU 7 FSU 

0011 2222 II III 20 
2032 2022 FLAG ECU 40 
2233 2000 SENSE' EQU 80 
2234 2222 • 
zeze 2000 . 

0036 21000 * 
ee37 2222 ESC ECU 11 
2238 2220 OS ECU 8 
2039 2020 CR ECU  
0242 2000 CPCD ECU D 
2041 2000 CCOPT ECU 10 
2242 2200 C1PLA 1CU 18 
2043 2202- 111 002 3 
2244 2200 02220 0117 1 
0245 2022 CTRL.? 0QU 10 
2046 nee--  CTRLN ECU E 
0247 2000 CTOLT ECU 19 
2248 2000 CTPLU ICU 11 
2249 220e — IT IOU 9 
0050 2000 a 

021 2222 • 
2252 2200 LI' ECU 01, 
0253 2220 FORM1 1Q15. 00 
2054 2000 • 
2255 2000 SFR° 10U 0240 

FILE "ALP" AS ASSEMBLED BT SYSTEM ON 11-23-78 RASE 2222 

LINE AD2R 91 22 23 24 LABEL 	COCCI! OPERAND COmMENTS 

2256 220e SERI 	ECU 22E9 
2257 2020 DELAY 	EQU 0278 
0258 20ee • 
2050 2022 1F 20 30 BCTA,UN EDITOR 
2282 2003 4A BSTART DATA 4A 
2251 2204 50 !BST 	DATA 5e 
2262 2225 5C 02.82 	DATA 5C 
22E3 2006 60 EN2PAM DATA 60 
2264 2207 07 TABS 	DATA 7 
eeee 2028 12 DATA 12 
eeee 2009 12 DATA 1B 
026? 202A • 
0228 202A 10 E2 46 DFRINT BCTA,UN •6046 OUR PRINTER DRIVER ROUTINE 
00E9 aer • 
eve 2000 ee ea ea 22 MBUF 	RES 10 
0071 2211 02 00 00 22 
2272 2215 ee ee 22 ee 
0273 2219 02 22 20 00 
0274 2011 00 CCMS 	PES 

1 0275 2011 00 00 00 00 608/ 	RES 
2276 2222 20 22 22 22 
2277 2226 ee ee ea 00 
2078 2020 20 ee ve 00 
0270 2021 00 TIPS 	RES 1 
2202 222E 20 TEMP 	RES 1 
2221 2220 
0082 2230 122 ECU 83 
eeez 2232 
2284 2232 • 
0025 2032 • 
eeee zeze 24 22 EDITOR 	LOD1,80 02 
2087 2232 93 LPSL 
00E9 2233 76 42 1000 42 
eees 2235 22 EC82,22 
2292 2226 CC OA 	15 STRA,50 OPPTR*1 
0091 2239 CC 01 	18 STRA,10 ULC 
2202 223C 3F 21 92 PETA,UN ERASE 
0003 2230 02 ea 18 1.02A,F2 COST 
0294 2242 CC 	2A 	14 STPA.F2 08020 
2295 2245 32 22 59 ESTA,UN BEGIN 
eese 2048 
222? 2245 .32 21 	31 032N 	2000,24 LISP 
eege 2041 06 10 COLD 	LODI,R2 12 
0099 2242 05 27 LODI,R1 2F 
2122 2041 38 44 4C 157A,UN SETCUR 
2121 2252 31 45 45 1STA,UN CLYCR 
2122 2255 06 re rerlaz 12 
0123 2057 25 02 LODI,01 82 
2124 22f9 28 44 4C 1STA,UN SE12DR 
2125 225C 25 22 L021.11 OC 
2126 2251 31 45 CA ESTA,UN PRINC 
2127 28E1 32 21 	El 15TA,UN FINDND 
0128 22E4 20 ee It LC21,73 I2ST 
2109 2267 AY 26 22 1228..03 DUmA 
e1:2 20CA A7 01 518I,83 21 

• 



4 FILL 

IINI 

"ILP" 	AS 	ASSENISLID 	5T 

ADLE PI 32 	113 14 	LAPEL 

STSTEr ON 

CFCCrE 

11-0.1-72 	 FAG! 	2223 

CPTRAND 	COrmENTE 

2111 225C 3! 	:2 71 35TA,UN r1_:221.  
2112 2261 26 	:1 1021,12 13 
9:13 2071 et 	72 LC21,11 20 
2114 2273 32 24  4C 5912.14 SETCUR 
2115 2276 es 	22 1001,51 10 
0:16 2070 31 	46 CA B5TA,I122 FRING 
9117 2270 70 111 1E21,110 
711E 207 C 11 	- 7 ECTR,LT 011 
2119 2071 31 	71 26 ISTA.UN OLC 
2120 2221 24 	72 ICrI,52 -CC.S 
2171 2221 95 	:: 10:1.11 2092 
2122 2225 25 	11 101..1,92 11 
2122 2227 21 48 67 9519.94 15905 
2224 20E8 92 20 42 PCFA,IC CC2•0 
2125 229D eC 10 10 DC28,12 CCS 
2126 2090 31 47 8C 5S14.0N 1722 
2127 2253 21 	21 26 ESTA,UN OLC 
2129 2296 22 1211,10 
0129 2297 Cl 0772.21 
2032 2298 07 YF 1031,03 IF 
2121 229A 21 20 11 NI 1029,12 
2132 2290 18 26 0001,20 C12 
2133 2291' 17 10 2291,93 le 
0124 2091 9i 2C ICFR,I/ EADD 
2135 2222 14 ze 0221,52 '2' 
9116 2295 lA 26 5205.17 DS 
2137 2257 2.4 	39 0272..72 
7238 2219 19 22 0279,117 DS 
0129 2,780 21 1022,31 
2142 22AC 26 09 1305.112 29 
2141 22AI PI ONE 2112,21 
2142 22AF 15 	01 7151 .751,  
2147 2051 18 OE 1.21.9,12 0.255 
2144 2233 FA 79 3252,92 CII 
2145 2255 Ci E722.11 
2146 2256 29 60 12 2028.113 NASI .I 
2147 2259 A4 30 5031,72 '0' 
2148 2255 21 6012,11 
2149 2250  C: 2152,21 
0150 2812 91,. 	el 1951 CRY 

2295 GE 59 2151 
 

5012.12 NI 
2152 2011 95 FY 1255 12,221.11 FF 
2:93 2222 11 	22 5:79,18 1422, 
2154 2225 07 00 Cie 232.1.23 22 
2:55 2227 99 26 IC19.E.9 EADD 
2155 2209 25 01 2011,81 el 
21f7 2205 IP e2 5C7F,2N 2801 
215E 220: 25 02 DS 1005.91 ee 
2159 2221 20 	22 10 IADD ICD9.R2 C3"5 
22E2 zerz 37 47 AC 31TA,99 LTC! 
2211 22205 CZ 01E7.22 
2192 2225 A7 41 52E1,12 
2163 2128 2? 19 2231.93 19 
2164 2212 12 	20 41 2112.51 C080 
2:65 2,011. 22 TED 	,R2 

OILY 'ALF' AS 	25.517311.0 BY 	575178 Cl 11-23-72 	 ?ACT 	2244 

DINE ADD? 51 I? 83 54 LABEL CSCCDE 0211487 	,72,,h,FNT5 

2166 2201 E7 82 1091.12 90 
2167 2010 CE 01 S013,53 $4 2 
2168 2212 13 22 721E,54 101731 
21E9 2014 25 26 COMTBI ICON ISAYE 	A-ATTEND 5011I9 AFTER LINE I 
2172 2286 22 	01 ACCN :ACS 	3 -.5801 	111612 
2171 22E6 2E 24 ACON CSASII 	C4024490 	LINES 
9172 20.14 23 D5 ACCN CELT. 	2-2E1E71 	1 LINES 0201 TOP 
9173 2252 22 53 Ce. Co 0612 00,83 	z-lxiy 72 	SUE. 
2174 221.1 12 27 ACCN 70280 	FF0F8AF0 1 LINES 
2175 zeye 25 55 ICON PUI 	C=GO TO 00701I1 
2176 2212 24 E5 ACON SAYE 	9=20111 	I LINES 	IN 	I65557 BUFFEF 
2177 2014 22 95 ACCN INSI 	:-issezy 	IINES 	ATTE! 	LINI 	X 
2171 2216 26 53 ICON 1,7,, 	:-'1:3- 	10, 	rEECC, 	AND 	CITA, 	IT 
2179 2218 22 45 42CN CO-0 
0122 2216 27 IF AU:A+ 10L1.-1 	L2 CAI I 	LIKES 	FPO- rISII 
21E1 2012 2f 81 ACON 100111 	r...-407197 	5711AS 	:h 	LINE 	x 
2162 227E 21 19 ICON OICAS.7 	6=402291 L0*ERC1S1 2021 
2193 2122 22 43 ACCN COnD 
2194 7:22 25 62 ACCN 1-02 	7.101,012 	PCrIFY 	11,70114S 
2125 2124 22 48 ICON CC..10 	C, .. 	4 	C U--, 	, - 	-". , 
21.36 2125 29 69 1238 ASE 	923136 	AS" 
7127 2:22 26 02 ACCN T6F10 	S=STOEF 	X 	LINES 	To DISI 
9:5e 2:22 22 48 ACCN CC-I 

 

2169 212C 21 1F ACCs 0PCNIT 	OF112 	161 	0185? CASE 	ONLY 5.070 
2192 2121 22 4B ACON COP.D, 	V 	f,-,,* 	.7i4-o 
2291 211e 22 45 ACCN C0-2 	—R' 	.,. 74, 	d,-,. 
2192 ZI12 24 	CI ACCN SEARC2 	E.SILFCB 	EOF 	ASCII 	S11I60 	X 
2193 2114 20 41 1204 c231' 
2:94 
92.92 

2116 
2:le 

ze 45 
• 

ACCN C212,2 	..,.*..- 	,j,„, 

2196 2118 22 ULC FES 1 
2197 2119 " . 
2198 2:12 2e ruksz E092.E2 
2:51 211A ce 7C 5160,12 ULC 
2220 2110 IF 22 43 5212.19 CIA,: 
2221 2:11 • 
2222 2111 24 FT tiONIT :c:-.1.ye TF 
2222 210: 09 75 ST19,22 21C 
2224 2113 IF 22 	4i 52,18,2h CO2' 
2225 2126 . 
2226 212E • 
2227 2125 14 21 OLC CCI,E2 21 
222.8 2122 IC 	21 	Ef IC78.1: 152! 
1229 2:29 14 2D 2081.52 22 
e210 2122 IC 	22 53 5016,10 EIGN 
2211 2122 14 22 2021.52 
2212 2131 1C 22 es 2272.02 0523 
0213 2125 14 21 2351,92 
4214 2127 IC 21 FF 9211.10 E115 
2112 212A 17 RETC,CA 
2216 2139 • 
2217 2122 45 CA CCF IT AC00 CURSOE-1 
2212 2122 20 IINEI 510 1 
22:9 2121 
2222 2111 3F 22 64 0I52 3S1A,O4 rTDA 



'8111 	ALP' AS ASSEMBLED 22 STSTFm C9 	11-03-78 
080E5 202.- 

1162 	8021 II 22 23 P4 LABIL 	OFCCDE 09E9190 COmmINTS 

0221 	2141 Cl 	 ST72,51 
2222 	2142 22 	 2C52.R0 
2223 	2143 CC 81 	32 	 2150,50 *C9911 
0224 	2146 CC eA 03 	 STRA,S2 2178.1 
2225 	2149 02 72 	 STRF,Re LINTZ 
2226 	2142 39 45 45 	LINING 1911,14 CIF0R 
2227 	2147 01 El 	22 	 I0DA,F0 *CURIT 
2226 	2151 44 	Of 	 orr.1,.2 2 
22292152 14 	 7572,90 
2230 	2154 er IA 	02 	 1028,91 NDUmA.I 
2231 	2117 19 22 	90 	 0015,21 CLFE60 
2232 	215A 08 61 	 LODR,52 UNIX 
2233 	2150 84 01 	 6001,50 1 
2:24 	2151 CE 	22. 	 STER,30 LINEI 
0235 	21E0 C3 	 STRZ,F3 
2226 	2161 24 	23 	 00mI,162 9 
223, 	2163 19 	25 	 2079,01 160061 
027.8 	2162 37 42 8B 	 6271,16 IUTEL 
2229 	2168 12 07 	 1015.05 952ND 
2242 	2166 04 	31 	190011 	1.001,5.2 '1" 
2241 	21E0 32 43 SD 	 2211,94 VRT 
2242 	2161 17 OA 	 2791,93 A 
2243 	2171 67 32 	92240 	1002,93 'e' 
2244 	2173 23 	 L022,73 
0245 	2174 37 45 6D 	 918.04 OPT 
2246 	2177 3F 45 811 	 2211,05 9ETIL 
2247 	2171 eD 54 02 	NITC 	LODA,R1 *DIIA.I 
2248 	217E IA 	if 	 ECTR,LT CLAIN:: 
2249 	2172 03 	 2122,53 
2250 	2182 29 e5 	 9155,51 NA1 
2251 	2122 3F 21 	09 	 7271,764 A121 
22!2 	2125 91 	15 	 2025,LT CLIRIND 
2253 	2187 17 eD 	N81 	002.1,52 CR 
2254 	21E9 10'21 	4B 	 2011,22. LINENS 
2252 	2160 23 	 6022,92 
2256 	2180 32 45 81 	 2211,0N ART 

2257 	2102 12 68 	 2075,25 NXTC 
2255 	2102 20 	 ERASE 	FORZ,Fe 
22S9 	2193 CC 81 32 	 5TR6,R2 *CUFF: 
2262 	2196 37 21 9D 	 ISTA,UN CLREND 
2261 	2199 32 45 45 	 ESTA,UN D OL105 
2262 	2190 17 	 9E10,134 
0262 	2192 oc 81 32 	0LREND 2098,78 $07511 
2264 	2112 24 27 	 Tml 	,R2 F 
2265 	2112 14 	 RET0,21 
0266 	2182 3F 45 45 	 221A.DN D OfFCR 
2267 	2186 12 75 	 9079,28 

ee -----215775-8E5 
CLRIND 

2128 	2188 1 
7.7 22 54 	1514 	2215,09 2269 	2109 mTDA 

2270 	2160 C2 	 14212 	2192.92 
2271 	21AD el 	 LOD2,71 
0272 	2189 14 	 5E10,20 
2273 	2181 20 	 2052.52 
2274 	2190 CC 	08 03 	 5198,50 227821 
2275 	21E3 22 EA 02 	NITcHR LOD1,R2 *71178,I 

FILE ALA' AS ASSEMBLED IT STSTEm ON 11-23-7e PAGE 2026 

TINE ArDR Il 72 se 24 LABEL 210002 09/51ND 00770925 

2276 2126 	IA 	11) 9039,21 2ND29 
2277 2188 CE 65 2118,92 217m5 
2274 2121 :A 	11 9129,72 CRCK 
0279 21SC 39 21 D9 ESTA,UN Alrol 
2262 2129 	IA 	0C ECTR,IT CRCE 
2251 2101 32 23 73 9221,09 SiDA 
0252 2104 26 FE 1.001,52 FF 
0283 2106 04 83 2001.90 IBC 
2294 2108 CI EA 02 STRA,R2 *DUmA,I 
22E5 2102 12 02 7015,99 99199 
2286 210r 08 29 0501 2925,90 97E1P 
222/ 2107 F4 27 COMI,R2 CR 
22E8 2121 	98 62 7CFR,50 NKTCER 
2269 2123 29 51 9259,51 NKTCER 
0290 2105 Cl 01 03 64219 2151,52 DU7A 21 
2291 2108 	17 RETC,UN 
022.2 2115 24 el 81DA LOLI,50 1 
2293 2103 ec OA 02 ADEA,R2 DUmA 
2204 2102 CC eA 22 STR0,S0 DumA 
0255 2191 	IC 02 04 COMA,R0 IRS! 
2296 2124 	17 RETC,DN 
2257 21E5 • 
2298 2125 • 
2205 2125 32 07 INDY ESTR,UN FINTND 
2200 2177 27 22 22 6915,06 mTCA 
2201 2128 	25 01 1.021,91 1 
2322 21E0 12 13 2CT5,UN BACK 
2223 2111 22 22 64 FINDND 251T1,UN mIDA 
0324 2121 05 TF 741812 IC01,51 22 
2325 2193 22 21 AC 2s7A,uN 14252 
2226 2186 22 8A 02 LOrA,50 *DUmA 
0327 2120 	16 5272.17 
032e 2111 20 06 03 1005.92 017161 
2229 2120 	15 72 2CTS,UN 76I602 
2712 2292 	2! 	02 9212 1071,51 
2311 2221 37 AC 9511 7213,99 2/052 
2322 2223 12 25 2217,24 24122 
2313 2205 05 e7 7915 1.222,51 
2314 2227 39 21 A9 70990 9275,24 1921 
0215 2228 39 33 29922 2219,09 MICA 
2216 2200 	IF 22 48 3CTA,us FIDH 
2317 220F 37 22 64 51012 7271,24 m1:8 
2218 2212 	C2 9152,72 
2319 2213 22 IC52,52 
2320 2214 CC OA 03 STR0,R0 DUm11.1 
2321 2217 85 01 8021,81 1 
2322 2210 	13 03 ECTR,UN 0921 
2323 2212 el CA 22 5021, 1021,92 *1116.1,- 
2224 2211 	02 CEIE S782,63 
2325 2217 EE 20 C2.1,92 0 
0326 2221 98 29 BCTE,I0 NOSU 
2227 2223 37 23 73 2211,2N 9111 
2229 2226 EC 20 03 C0mA,20 ESTiRT 
2329 2229 18 28 2015,11 PIGN 
2330 2229 27 eD NOSU C070,23 CR 



• 

41,2' AS ASSEMBLED BE SYSTEM ON 11-23-7e 
	 PAGE 0227 

1152 AEDR El 52 B3 B4 LABEL 07002E 012RAND COMMENTS 

0331 2232 95 EC ECYRJO SOIL 
C232 2222 79 EA 52911011 SUBL 

2333 2231 	15 20 CC...1,222 0 

2334 2233 3C 21 D9 	. 52E4,10 AlrA fn.) 
23.25 2235 85 01 /2D1,52 1 
2326 2238 30 21 D9 1521,E0 2121 

2337 2721 CI OA 03 ST14,112 DUM6*1 
2336 2221 1? 1170,UN 
2339 222F 02 011 02 	MICA LODA,R2 DUMA 

2340 2242 CC OA 00 STFA,R0 CDRA 
2341 2241 CC 04 03 L024,20 5752+1 
2342 2248 CC 04 01 SIRI,R0 CCRA*1 

2343 2241 17 RETC,UN 
2344 2240 	 • 
2345 224C 	 • 
2346 2240 	 • 
2347 224C 35 25 	CREATE 5STR,UN BEGIN 

2348 2241 04 83 LODI,R2 EBC 
2349 2252 CC 84 00 SI54,1/0 *CUBA 
2350 2253 	 • 
2351 2253 30 22 59 	BEEN ISIA,CN EESIN 
2752 22,6 12 22 48 ECTA,UN FEDN 
2313 2219 OC 02 03 	1E015 LOTA,R0 ESTART 
0254 2250 CC eA 00 STRA,R0 CURL 
2:255 2252 22 FORZ,R0 
2355 22E0 CC 04 01 STR8,10 CURA-1 
2317 2263 	17 RETC,UN 
235e 2264 	 • 
C359 2264 CC eA 02 	MTDA I0:1,82 CUBA 
23E0 22E7 CC OA 02 2.724,50 L2.4 
0261 22E1 20 02 01 1.7124.90 CCHA.1 
C362 22CD CC 24 23 5TR5,R0 DU1 	1 
2252 2270 17 RETC,UN 
2364 2271 	 * 
2365 2271 E7 63 	MOUT 0261,113 53 
2256 2273 99 07 2072,11 N0120 
23E7 2275 04 31 LC11,2,2 '1'  
2259 227? 29 45 er 2514,014 YET 
2359 2274 97 64 2092,93 64 
2372 227C 26 20 	N0102 LODI,R2 C 
2371 2271 I? 29 	erne CCMI,P2 9 
2372 2282 95 25 ECTR,CI TENIN 
2373 2282 47 22 00E1,52 A 
2374 2284 GE 21 ADDI,R2 1 
2375 2215 12 76 1021,05 00512 
2376 2268 02 	 TININ 0722,122 
227? 2229 64 30 1392,22 '2'  
2:78 2285 32 45 Br ESTA,UN *RI 
2379 2281 03 LOEZ,R3 
2382 2281 64 32 ICE1,22 '0' 
23.81 2291 ar 45 BD 1STA,ON VRI 
2382 2294 17 7110,04 
0263 2295 
235.4 2295 	 • 
2385 2295 3F 21 92 	INST BSTA,UN ERASE 

FILE ALP' AS ASSEMBLED BE SYSTEM ON 11-23-76 	 PACE 2223 

LINE ADDS 11 B2 53 E4 LABEL OPCODI OPERAND 	COMMENTS 

2325 2298 312 23 79 ESTA,UN IrArr 
0267 2293 32 21 49 E018,34 25DX 
2268 2291 3i 22 2.2 ESTA,UN MICA 
2387 2241 31 21 El BSTA,UN FINDND 
3320 2254 OE 00 LCII,R1 20 
2391 2216 21 47 23 NEII ESTA,UN OEM 
2302 2219 14 02 C07I,R0 15 
2393 22AB IC 23 L4 ECIAJO 54024 
2354 2241 E4 09 CCMI,60 ET 
2295 22E2 IC 24 22 1214-10 7510 
232E 2223 14 03 ce,l,Re FIT 
2387 22E5 18 05 E019,29 SOFAS 
2398 22E7 32 26 ee ?STA,UN CICTRL 
2229 22E4 IA 64 ECTR,LI NEI' 
2420 22?C CD IA 04 BTPAS SIRA,R1 *TmFA,I 
0421 22?2 24 23 CCMI,R0 III 
2422 2201 18 31 1017,10 041.2 
2423 22C3 14 31 CC.15,5.0 CR 
2424 220.5 30 45 C9 3104.5.1 LTCR 
2425 2226 .22 e2 ISTR.UN INSTS 
2426 22CA IB 5A ECTR,UN NEEI 
2407 22CC • 
2421 227C 04 21 INSTS LODI,R0 1 
2429 22CE 26 22 1021,12 2 
2410 2212 32 24 05 ISTA,UN iDDANT 
2411 2212 IC 00 04 COMA,R0 IPS/ 
2412 222.1 14 .79 ECCE,LI INC? 
0413 2208 20 23 73 

22L5 24 71 C414 
BSTA,UN 

2415 2221. CC CA 23 0724,02 21,4+1 
2416 2222 1B 19 3078,UN ENDINS 
2417 2212 D9 2: INCE EIRR,111 12I0UN 
2408 22224 04 21 122.1,02 1 
2419 22E5 SC 24 ArI1,R2 ImPA 
24:2 2229 EC 22 CC COmA,R2 INDPAm 
2421 2222 SA 24 E222,27 528182 
2422 22E1 CC 24 24 5714,20 ImPA 
2423 2221 17 RETCDS FITC,UN 
2424 2222 24 21 STRImP 10:1,re 1 
2421 2224 25 22 L021,12 2 
047E 2216 32 23 25 ISTA,UN SnANT 
2427 2219 25 22 3001,1,1 

28 2215 24 23 INrIxs :crz,re ETI 
2429 222: Cr EX 04 STRA,R1 *I5P40 1 
2432 2322 • 
7431 2222 • D3*A HAS iar ADDRESS OF NEW EASY BYTE OF B7FEER 
2422 22.02 • 
0423 2222 20 21 02 INDI 1024,90 12071 
1434 2373 CC 28 24 STRA,RO ImPA 
2425 2326 02 24 03 L2DA,63 02'54.1 
e'36 2229 3F 21 21 ISTA,UN FINDND 
2437 2320 22 23 77 2018,72 2702 
0439 2301 OD OA 03 LCD4.21 
2439 2212 20 7_082,0.0 
2440 2313 CC OA 03 0714,50 2051-1 



PACE zev,  
TILE 'ALP' AS AS1101LID SI 	SISTEM CN 	11-23-78 

LINE ALLR 11 02 03 04 LASE:. 	COCCI! 	CTIFIN2 CC,,MENTS 

2441 2316 CC 21 	05 	 STR8, 552 	T"FA-1 
2442 2318 0: IA 	02 	2099 	8018,41 	•CUMA.1 

2443 531C CF EA 	04 	 5TTA,R3 	*TMFA,I 
P444 231? 04 01 	 L021.02 	1 
2445 2321 25 25 	 LO2I,R2 	E 

24=5 2323 30 23 	05 	 15TA,UN 	51'2841 

2447  2225 96 25 	 N2CE 
2446 2:28 CO OA 07 	 LJL8,E2 	BS81,1 

2449 2320 18 IE 	 BCTR,FQ 	INSTDN 

we 222D * 
2451 232D A5 01 	NOCE 	1601',1.1 	1 
2452 2320 05 FF 	 CO61,21 	'FE 
2403 2331 91 28 	 SCFE,' 	NS 	2A 
04 5 4 2333 31 23 	73 	 2,718,!_,N 	S;rA 

2422 2235 EC 02 	03 	 COm8.00 	FSTABT 
2456 2379 15 10 	 1CTR,LT 	INST:N 
2457 2320 07 el 	NSIDA 	SU01,03 	el 
248 zzzn 17 FF 	 COM1,63 	FF 
2421 233F 91 58 	 1OFR.EQ 	LOwN 
2462 2341 2C OA 24 	 L028,R0 	TMPA 
2461 2244 84 01 	 0511.40 	01 
2402 2346 CC 2A 	04 	 5TRA,50 	TMEA 
2463 2349 11 42 	 1CTR.UN 	TOWN 
0454 2342 • 
e4E -  2341 3.1 23 99 	INSTEN BSTA.UN 	IPADD 
0456 2340 3F 22 64 	 ISTA.UN 	MTD8 
24E7 7251 Cl STTZ,F1 
245.9 2352 22 E052,12 
0469 23:f.: CC OA 03 	 STFA,R0 	DUmA+1 
2472 2255 07 FY 	 1221,63 	FF 
2471 2358 eY AA 	04 	INSERT 	LOTA.53 	*TMTA.," 
2472 2351 14 23 	 cot,I,Re 	ITT 
0473 235D 18 OF 	 11F,E9 	IhSTE 
5474 2351 CD EA 	02 	 5T1A,81 	*DCMA,I 
2475 2352 17 FF 	 CCMI,P3 	FF 
2476 2354 32 23 	CC 	 P.STA,IG 	AITA 
247? 2357 D9 61 	 II1F.S1 	INSERT 
2476 2365 3E 21 D9 	 0STA,UN 	AICA 
2478 2352 lA 6A 	 1CTR,LT 	INSERT 
2460 2361 05 el 	1NSTE 	LOil,P1 	1 
0411 2370 1F 22 01 	 0C16.U6 	1120 
24E2 2373 * 
0463 2373 CC 28 	02 	SOIL 	10:8.12 	ru!'A 
2.1,54 2376 84 21 	 5212,02 	1 
24E5 2376 CC 2A 	22 	 STFA,R2 	DCt"A 
24E5 237P 17 1ETC.50 
0487 237C  
2436 2372 0; OA 03 	SDCA 	8016,02 	ITMA.1 
2429 2371 AC EA ei._ 	 5URA,R0 	CURA*1 
2412 23E2 CC 28, 07 	 ST88,10 	1561+1 
2451 22E5 77 26 	 FOIL 	VC 
0492 2387 CC 95 22 	 ICD1.R2 	DriMA 
0413 23EA AC OA 00 	 S70A.52 	CUP& 
2454 2382 CC OA 06 	 5TP8,R0 	BSAI 
0415 2390 75 08 	 COIL 	92 

FILE 	'ALP' AS ASSEMBLIL IT STST1M ON 	11-22-79 RAGE ale 

LINE 	ADDR 11 B2 13 34 LABEL .:CODE OPERAND COMMENTS 

2486 	2312 04 21 Le:1,5e 1 
2457 	2394 06 05 I.R2 
2408 	2356 1F 24 06 BCTA.UN ADDANI 
2419 	2391 • 
etee 	2399 OC 00 04 IPADD LODA.00 11ST 
2521 	239C CC 08 04 STRA,R0 TMPA 
2502 	239F 20 ECRZ,R0 
2503 	zzAe CC eA es ST52.R2 TMPA+1 
2524 	23A3 17 517C.UN 
2505 	2384 • 
e626 	2384 31 45 18 BACK! TSTA,CN IAOTI 
0507 	2387 11- 	22 	A5 SCTA,LT 0821 
2226 	2386 24 	01 LCI1,F0 
2509 	23AC 06 02 LODI.R2 2 
2510 	2311 31 23 E5 STA 	UN SUSAN! 
0511 	2311 11 22 AE 1.CTA,UN NEI: 
0512 	2314 
2513 	2304 • 
2514 	2714 02 STORE FES 
2 5 15 	2355 C8 76 SUBANT 1210,10 STCRY 
2516 	2317 OF 6A 01 LO5A.R2 CURA-1.1 
2517 	2308 AE 78 5,J19.R2 STORE 
0518 	230C Cl 6A 01 S258,12 CURA41.1 
2511 	27.1I 77 28 FTSI AC 
2.520 	2701 OF 68 00 0258.1 
251 	2324 84 ee S'CiI.02 2 
0522 	23CE CE 6A 00 S11R8,52 CURA.I 
0523 	23C9 75 08 CFSL VC 
2524 	23C1 17 RETC,UN 
2525 	23C2 
2525 	2320 24 01 AITA :cr.:J.? 1 
2527 	23CI EC OA 24 A:DA,R0 TM?), 
2528 	23:1 CC OA 24 S118.12 7MPA 
e529 	23:4 17 RETC,UN 
etu 	22:2 • 
2531 	2325 3F 21 19 DELT SSTA,UN FWDE 
2522 	2326 31 25 IST5,UN SRIF 
2233 	22:8 0 	01 ICI3,R1 
0574 	2,7DC IF 22 el ICTA,UN BAC! 
0535 	237,7 • 
2536 	23:1 21 	OA 02 SPIT 10:8.12 CERA 
e5372302 CF OA 04 ETFA,R3 :MFA 
25.38 	23E5 OF OA Cl LC22,F3 CUFA+1 
etzs 	2311 OD eA 03 2011,01 DUmA•1 
2 542 	2381 22 5512,10 
2541 	23I0 CC OA 25 5101,12 TmPA.1 
0542 	23IF CC 0A 23 52448,1.2 01:mA+1 
25.43 	2342 0: IA 02 UP . *:CMA.I 
2244 	271'5 CS IA 24 5708.03 •TMFA.I  
2045 	2218 16 7ITC,LI 
2546 	2349 27 	01 8DDI,13 1 
2547 	2301 3C 23 CC 1528,E0 AITA 
2548 	231E 29 72 2002,21 UT 
241 	2422 31 21 	CS AIDA 
2502 	2423 1A 6L 1.:TR,LT UP 



21GE 2011 
911! "118" 	AS Assimstts ET STSTFM ON 11-23-7e 

LINT Arr8 ?I B2 83 24 LIM 	CPCODE OPERANT COMMENTS 

0551 2405_ 	17 7222 ,ON 
2552 2406 . 
2553 2406 82 64 01 ADDANT ADDA,R2 CURA+1,1 

,-,-.9., 0504 2429 	Cl 6A 01 5121,72 CURA*1,1 
4, 0555 24CC 	77 ee PPSL SC 
) 0556 2421 20 1012,80 

0557 2427 81 6A 52 4224,02 222A.I 

0158 2412 	CI 6A 50 5TR1,R2 CU21,1 

12.5!_9 2415 	71 01 CPSL VC 

0550 241? 	17 RETC,TN 

05E1 2418 
: 25E2 2418 

2563 2419 27 OF NOTFON 1061,03 es 
0564 2414 	17 45 e1 I0TA,29 ERROR 

255- 5 241: 07 OD Tm7 	ICDI,83 en 
25.55 2417 	17 45 	01 0CTA,UN ERROR 

05E7 2422 
05E8 2422 30 24 se TABO 	ISTA,UN TAISDB 

0569 2425 1C 22 56 8229,E5 421 

0570 2426 04 22 3L3 	L221,P2 

2171 2426 	Cr 07, 	/4 3799,111 *IM P4,1 

2572 2420 35 45 20 ISTA,UN VET 

0173 2430 37 22 	CC 8014,01 INSTS 

0574 2433 11 73 2227,82 213 

0576 2435 IF 22 46 E214.114 4E21 

0576 2438 * 
0577 2438 07 FF TABSUB IODI,R3 FT 

2578 248 2C 04 04 2024,72 TMPA 

0575 2432 	CC OA 	7.5 .1708,A0 ?SA: 

0151 2442 	CD 424 	67 32.6A,21 2541.1 

65E1 2443 67 21 TL1 	ADDI,R3 1 

252 244` 	04 01 2OLI,80 1 

0513 2447 26 06 2021.1,2 6 

0564 2449 32 23 B5 ESTA,UN SUPANT 

0515 244C IC 00 04 COMA,72 IBST 

285 2449 	2A 07 8CT8,LT CRFND 

2567 2451 	OC 65 06 2024,20 *2841 

etee 2454 	14 OD CCM1,20 CR 

2.5.12 2456 ;a es 3CFR,K 111 

0590 245:. 	OE 27 C9FN2 	1.021,82 FT 
0091 2451. 	00 20 07 TL2 	LODA,112 TABS,. 

25.12 2452 06 03 CCMIT,112 23 

0593 2451 	14 RFTC,IO 
0594 2400 13 COMZ,23 

2535 24E1 29 77 BCFR,GT ?L2 
2286 24.7 	A3 SC80,83 
0,557 24E4 CZ 22E2,83 
0555 24E5 17 PFTC,UN 
0599 2486 * 
0602 24E6 31 22 64 S2 	7228,UN MTLA 

0621 2458 	C1 5782,81 
12E02 2454 20 ECRZ,50 
2 273 2462 	CO eA 23 STRA,R2 DUM1+1 
0604 2429 	CC 04 C4 577/I,70 SSTAT 
2825 2471 2C OA 22 L2rA,80 011118 

FILE 'ALP' 	Al AS550.7,11'0 BF CN 11-23-7E TAD! 0012 

LINE ADDS 8.1 82 73 84 LABEL OPCODY 022RAND COMMENTS 

2121 2474 CC OA 04 STRA,82 T"'PA. 
0607 2477 CD OA 05 STRA,R1 TMPA ,-1 
2E28 2478 OE F2 REDO LODI,R2 FF 
0E09 2470 OE 20 1F 012 I06A,72 NAME,- 
0612 2477 18 23 8274 ,FO FOUND 
0611 2461 37 47 SC PSTA,UN LTOU 
0612 2424 FE 10 COMI,R2 se 
2513 2485 11 2C ECTR,10 MOND 
0E14 2488 C3 STRZ,P3 
2E15 2489 02 EA 02 LCDA,R1 .20N1,1 
2515 2462 11 24 C5 FCTA,IT NF 
0617 2482 32 47 6C ISTA,CN ITOU 
2618 2482 CC 02 27 STRA.,70 TMPS 
2815 2425 Ls 05 0108,81 NOAD 
0E20 2497 38 21 29 BSTA,UN 8161 
0621 2490 9A 29 9298,12 NY 
0622 248C OC ee 2E NOAD IC2A,00 TMPS 
2623  2409 13 C2.Z,R3 
2624 2443 18 54 7217,15 5E2 
0E25 2442 04 01 1001,80 1 
252E 2484 OE 04 LODI,72 4 
9627 2446 22 24 OE ESTA,UN ADDANT 
0E26 2489 00 04 04 I22A,P0 TMPA 
2625 24AC CC eA 02 S771,92 rCMA 
01729 27, OA 05 ICDA,R1 IM2A+1 
2E31 242

248
2 13 45 ECTR,UN REDO 

0622 2454 CD 08 03 FOUND 5724,91 
2E33 2427 CI 00 22 STRA,R2 TEMP 
0634 242A 02 1022,22 
2635 242B 06 22 1061,72 02 
2636 2452 32 23 05 SSTA,UN SUFANT 
2637 2420 01 22 2F 1024,02 TEMP 
e838 2423 1? PETC,UN 
2639 2424 
2652 24:74 00 SSTAT RES 1 
0E41 2425 04 FY NF Lori,se F.? 
0642 2407 C6 77 2199,20 55747 
2643 2429 31 22 E4 BSTA,UN MTDA 
0E44 24CC 17 ETC,UN 
0645 24CD • 
0E45 2402 05 21 SEARCH I221,21 01 
0E47 2420 32 21 19 8STA,UN )401 
2642 2412 31 22 32 2,574.UN 12211 
0E49 2425 3F 24 65 0024,04 S2 
0E52 2426 22 64 IC0R,S2 ?STAB 
0611 2416 15 24 18 9514. LT NCTFON 
21,12 24DT 37 22 2F IST4,29 MICA 
0553 :420 55 20 ICII,RI 00  
0154 2452 12 22 01 2214,04 FACE 
2658 247t5 • 
et'E 2411 39 23 99 5071 BSTA,UN I7ADD 
0E57 2418 30 21 Ag 0STA,39 9901 
2628 249B 37 23 7C 7171,29 1224 
21I5 241I 31 22 64 BSTA,UN P'111.4 
28.52 2470 Cl S772.11 



FACE 6013 

• Fill 3 112 :  AS ASSEmElfr ET SYST1m ON 11-C3-78 

LINE ADDA Al 02 03 B4 LABIL 0000DE 	OPERAND 	COMM/NTS 

2151 2402 20 	 1052,50 
612 2473 CC OA 03 	 STPA.70 	DlImAE1 

,E57 2406 CI 	 1752.53 
26 5 4 2477 OD EA 02 	SL 	1021,51 	*III, m1,1 
06E5 2478 CF FA 04 	 5766,1.3 	*7.2'1.1 
2666 24FD D9 25 	 PIR5.51 	CIA! 
0E67 2457 30 21 D9 	 BSTA,UN 	8110 
2E62 2522 DA 1A 	 PCFP,L7 	SL3 
CEES24 25 2! 	 CER3 	0152,53 	0271. 27 
ef70 210E 77 23 CC 	 91.71.7N 	AlTA 
0171 2509 07 22 26 	 COMA, PC 	141218 

2E72 250C 18 00 	 BC75,17 	SLCX 
2673 2501 04 01 	SIC/ 	LODI,R0 	1 
1674 2512 66 26 	 LODI,R2 	6 
1675 2512 31 23 B5 	 PSTA,ON 	SUBANY 
017E 2715 99 60 	 ACFS,EC 	SL 
2677 2E17 17 21 07 	 1008.20 	BSA1*1 
0E78 251A 14 01 	 CO8:,52 	1 
0679 25IC 98 59 	 2102,10 	SL 
0E10 2511 24 03 	113 	1001,110 	III 
9681 2520 CF EA 04 	 STRA,P3 	.TM04,1 
0E82 2523 11 20 4B 	 ECTA,UN 	CCPD 
0E13 2526 	 * 
0.68 	2726 30 21 Ag 	1SAVI ESTA,24 	Fli:X 
2685 2529 30 22 30 	 ESTA.TA 	MICA 
06E6 2521 37 21 IF 	 BSTA,UN 	FINDND 
2667 2520 3.7 23 99 	 BSTA,UN 	1B8DD 
06.68 2732 01 00 	 LCII,R1 	0 
4619 2534 04 03 	1512 	L0131.50 	ETT 
0122 2176 ED EA 04 	ISL 	COMA,51 	*7821,I 
1991 2176 IE 2r 	 BC ,FC 	IS „ND 
1E92 2535 79 79 	 1155,01 	ISL 
0693 2532 30 23 CC 	 ASTA,3N 	2172 
ee54 2540 IC 00 06 	 C0m.A.R0 	ENDEAM 
0E95 2143 91 20 48 	 0701,11 	1124 
0696 2546 10 67 	 1.611.04 	ISL2 
0607 2548 CC BA C4 	1FOUND 1021,10 	7852 
2626 2140 AC 06 24 	 5II1,50 	IBS? 
062,.9 2541 EC 22 02 	 A:21,50 	ITmA 
6712 2551 CC 00 22 	 ST21,02 	DUMA 
2721 2554 01 	 I072,51 
0722 2175 OE 02 	 LC:1,02 	02 
0723 2557 30 24 06 	 ASTA.UN 	ADDANT 
0704 255A IC 22 04 	 COMM. 	1517 
0725 2650 DI 24 1D 	 BCFA,LY 	T6I 
2706 2560 17 23 00 	 0072-50 	ENDI 
2727 25E3

0 
* 

0708 2563 06 15 	
• 
P8OD 1271,62 15 

2721 2565 05 OF 	 1e0I,11 	01.  
0710 2767 30 44 4L 	 ESTA,CA 	SETCUR 
0711 216A 35 45 45 	 PSTA,UN 	CLFCR 
2712 256D 05 FF 	 LOIII,A1 	FF 
2713 27EF 01 22 11 	NITAM LOD1,51 	NAmE.,  
0714 2572 CC 77 Er 	 STRA,R1 	80181.1 
0715 2575 LE 20 	 COMI,R1 	F 

0115. 'ALP' AS ASSFMELY: AI SYSTEM ON 11-13-'! 	 PAGE 2214 

	

:INE 012? 11 /2 23 04 LAPEL OPCCDE 	OPERANT. 	COMMENTS 

2716 2577 68 76 	 BC/IA.1Q 	NIT" 
0717 2179 et OF 	VRTM 	LC21,01 	BF 
0716 2571 36 4E CA 	 0071,UN 	PRING 
0719 257E 05 OD 	 1201,51 	_MBUF 
2720 2582 04 20 	 L0:1,52 	MBUE 
0721 25E2 es 10 	 10:1,R2 	10 
0722 2114 30 46 67 	 E178.,24 	621,00 
0 723 2587 IF 20 4B 	 BCTA.UN 	COLD 
0724 2581 	 • 
0721 216A 20 	 MTEMP RES 
2726 2160 el 	 MODIFY IC12.01 
0727 258C 1C 22 40 	 PC7A.0.5 	CCMD 
2728 2181 At el 	 1151,51 	1 
0729 2191 31 21 Ag 	 1071,04 	FADS 
2720 2194 31 22 3F 	 ISTA,UN 	MICA 
0731 2597 05 FF 	 LODI,11 	FY 
2732 2599 OE 10 	 1001,22 	10 
2733 2591 OD 37 EF 	ITER. 	17:1.01 	MNAME." 
0734 2591 Cr 60 11 	 1711,51 	NAmE,1 
0731 2511 71 78 	 5:79,52 	2.010 
2736 2113 07 el 	 1.221,01 
0737 2511 31 21 A9 	 2076.00 	1412 
2732 2518 2C 8A 22 	 5005,10 	*E.0m1 
0719 2710 CS 51 	 5722,90 
2742 251D 04 83 	 5011,52 	E5C 
2741 250? CC 86 02 	 5702,702 	*2781 
0742 2122 30 24 56 	 2071,50 	52 
0742 2755 Cl 22 21 	 0168,62 	1805 
0744 2121 31 22 31 	 3071.56 	8100 
2745 2505 05 01 	 1021,51 	1 
2746 255: 0.5 21 AS 	 BSTA,UN 	FWDI 
2747 2570 02 48 	 LCER,50 	61180 
2748 2572 CC BA 02 	 1721.50 	*2081 
2'49 2105  OC 04 C4 	 10:71,52 	SSTAT 
2772 2501 10 24 18 	 I07A,L7 	407724 
2751 25C2 37 22 64 	 ISTA.,UN 	.TLA 
075? 25CE 2C 22 2E 	 LCD1,52 	TmPS 
2713 2521 06 02 	 L021,82 	2 
27'4 2517 271 24 05 	 ASTA.ON 	AIDANY 
0755 252,6 32 23 DF 	 BSTA,UN 	SAIF 
077.6 2525 15 21 99 	 5111,24 	15352 
275727:C 2t 51 	 LOEI.01 	55 
2759 21:5 2-  2Z OI 	8L1 	L:r5,P1 
07E9 2511 lb 2.9 	 5:75.EC 	EN :m 
27,2 25I,3 7: IA 04 	 751,21 	*7.74,1 
27E1 2175 It ?I' 	 C681.51 	OF 
0712 2513 68 74 	 P718.16 	"LI 
0763 251A 05 10 	 5701.21 	10 
2754 211- 7 24 23 , 	INTM 	LCD1,50 	E71 
2711 2511 CL IA 04 	 1752.,01 	*TmFA,I 
2 7E1 2571 C7 02 25 	 2701,01 	1"1S 
0717 ItI4 31 21 1E 	 223A,UN 	FINDAD 
2768 2517 07 e2 2E 	 IO2A,62 	7815 
076.9 2E02 OE 22 	 1011,02 	2 
0772 2507 30 24 e6 	 05TA.UN 	122147 



PAGE eel! 
TILE 'ALP" AS ASSFMILED ET STSTEr CN 11-03-78 

1IN1 A:7F E1 P2 EZ 14 LABEL 0122:0 OPERAND tOrrINTS 

2771 2511 1: 00 24 C:."4.00 1937 

9772 2522 0. 24 1D 104,11 Trl 
0773 292f IF 23 PO BC74,UN INTI 
2774 2526 • 
2775 2625 04 en COCIRL CCY.1,00 CR 
2076 2524 95 05 BCFR,E0 311912 

2777 2500 7 5 80 CPS0. 62 
2772 2629 77 40 PFSL 42 
2779 2612 17 0603.36 
27ee 2511 24 FP CELP12 9051,22 Fr 
07E1 2613 77 10 PFSL PS 
07E2 2615 CI STPZ,R1 
2783 2515 24 IF 9031,90 FY 
2794 2515 59 10 Tr: 	,R1 
07E9 2514 SE 05 107,E0 NOCTCE 
27E6 251C 77 80 PPSL 52 
2757 261E 75 90 CFSL 52 
97726 2E20 17 RE7C,UN 
2789 2621 75 DO NOCTCE C5SL DO 
0790 2623 17 RETC,UN 
27;1 2624 • 
9752 2524 21 CHANG! IC:3,01 
2793 2625 IC 20 ,B BCTA,E0 COMD 
2 754 2E28 3? 23 P9 BSTA,UN I3ADD TMPA.IBST 
0795 2622 45 01 5130,21 1 
2756 2620 31 21 	A9 2578,06 1421 
0757 2532 31 22 3F BSTA,UN M7CA CUEL*ADDRESS 07 BETE TO CHANG,  
2756 2532 31 21 	.92 ESTA,UN ERASE 
2759 2636 35 21 	IF, ESTA,Ch FIN:ND reN..A.rAr Cl BUFFER 
2220 2E39 OC 2A 	22 L0:1,02 CCRA CHG11.4LDPESS OF BETE TO CHANG' 
2521 2530 CC 24 5334,10 CEGA 
2682 2531 OC OA 	21 LC04,00 CUR4.1 
2523 2642 CC OA 99 5704,00 0E94+1 
2621 2645 05 00 1.201,11 20 
2205 2547 35 45 C9 DISPL ESTA,UN LTCP 
0626 2644 OC Si 21 LC74,R2 *CURIT 
2637 2647 74 OF TY: 	,E0 
2206 2641 3C 21 	12 ESTAJC ERASE 
2525 2652 21. OA 28 7074,02 GAGA 
2812 2655 CE OA 25 5704,12 1541 
2811 2655 25 OA 09 LODA,R3 CRG4.1 
0512 2651 2C 84 28 -DISPLP 1074,00 *CEGA 
2513 255E 11 27 re 1C7A,LT ENECEG FOP 
2614 2651 14 OD CCrI,E0 CP 
05I5 2E53 15 12 ICTR,E0 ELFNO 
2516 25.55 35 45 8D ESTA,UN ART 
0E17 2556 24 el LO7I.P2 I BUMP CHGA 
2618 2E64 26 08 L071,02 2 
CEIG 2660 31 24 06 ESTA,Uh ADDA97 
eece 25E2 IC 00 04 COYA,R0 IEST 
2521 2E72 IA 67 ICTE,LT DISPIP 
2872 2E74 15 27 re SCTA,UN ENDCEG 
esc! 2677 CI' 29 09 EUND 57E4,12 CEGA.1 
2624 2674 2C 09 26 :032,5e 0181 
2825 267D CC 09 26 5TE4,00 CEGA 

FILE "ALP' 	AS ASSEMBLED ET ,̀ "'rr ON 11-23-7P PAGE 2216 

LINE ADDS 11 02 03 14 LABEL CPCODE OPERAND COMMENT'S 

0626 reee 71 45 C9 1.574,T2N LECE 
2927 22.563 31 47 03 CRGL ESTA,GN GITER 
0822 2656 14 09 COmI,52 13 
2825 2E68 95 05 E00,EQ NOCESS 
2630 2554 37 27 10 BSTA,UN CHEACY 
2631 25E0 11 74 B.C7R,UN CELL 
2572 2681 14 29 NOCEES cc!.g.ee ET TAB 
2623 2591 9E 15 1059.E0 ACEI 
2634 2693 35 24 38 ElTA,UN TAESUE 
2631 2596 15 61 1070,16 COIL 
2E36 26.98 CF OA 06 71013 5774,03 1:5A1 
2137 2681 0? 22 LCDI,E3 
2838 2593 31 27 AO SSTA,UN 570TM5 
2639 2640 el.  OA 26 L0t4,03 ESA1 
2940 2643 FE 73 EDER,03 TABL3 
0E41 2649 1? 26 63 ECTA,UN CEGL 
0542 2648 84 15 NOET lCMI,00 CTRLU 
2643 2644 96 eA 1017,E0 NOCOPT 
6644 264C 38 27 89 ESTA,UN LCArD 
2645 2541 19 52 P079,IC CEGL 
2846 2631 35 27 AO 157A,UN 570TMS 
2647 2614 17 43 PC72,04 CEGL 
5646 2616 14 19 NOCOPT COrI,00 CTPIA 
2549 2638 98 26 1.020,10 NOCVD 
0550 2514 35 27 89 Cial SSTA,UN IOADD 

250: 16 44 2:78,00 COOL 
2eS2 262F 17 22 210 	;3 
2E53 2EC1 98 18 10111.62 CVD3 
eett 2603 31 27 AO 8571,08 STETMS 
2559 25CE 11 72 ECTE,UN CVL1 
28e6 2609 OF 84 28 C812 ICD6,R3 *CEGA 
0517 2e6E E? 22 CO.I,93 
2258 250: 10 26 63 1CTA,EO COIL 
0859 :512 17 2C C:eI,33 
255 25E2 10 26 63 21.71,1: csr. 
2661 2605 3F 27 89 ESTA,UN LOADS 
0252 2608 1C 25 93 ECTA.1C COOL 
2963 2671 35 27 AO C803 ESTA.CN 57RTMS 
1E54 26r1 19 ES E:rE,UN CVD2 
29.`5 2552 54 ei NOCVD COrI,60 CTELN 
1966 2612 95 39 7715,10 NCIEWL 
9E,67 25E4 CD 21 22 5781,01 C5157.1 
2668 26E7 el OA et L074.02 7r14 
22E9 2E1.4 CC 04 OA 57E8,02 CEGST 
287e 2e30 06 04 ER8D1 LOLI,02 A 
0671 26If 04 01 1021.50 1 
2872 2611 35 23 05 ISTA,UN SUEANT 
0277 2614 OC SA 08 LCLA,E0 *CEGST 
ee,74 26/7 14 2o lC"1,10 
2675 251; 98 19 1.01, J0 74113 
2876 261E 71 27 E2 7534,05 CHBACK 
ee77 2528 12 61 ECTR,CN ERVD1 
2876 2722 25 OA 22802 1221,02 A 
0879 2722 04 21 1321,E2 1 
0E60 2704 21 23 Bt E574,UN SUEANT 



FILE 'AIF' AS ASSEMBLED SI SYSTEM ON 	11-03-78 
EASE 2217 

UNE 8:19 41 42 83 44 LABEL 	CPCCDI 	m06N2 COMMENTS 

2621 270' CO 	EA 	20 	 LOr4,12 	*CHC,ST 
0E02 2708 24 20 	 COMI.R2 
8653 2720 1C 	25 	83 	 BCTA.IC 	CAGE 
0224 272Y 14 2C 	 CCMI,P0 
0185 2711 IC 26 63 	 ECTA.FC 	0RGL 
2265 2'14 31 27 IC 	11603 	BSTA.UN 	CPBECE 
2867 271? 10 	67 	 1.7.T.R.UN 	FPWD2 
2862 2719 E4 12 	NOERWD U,M1,02 	CTRL? COPY TO IND OF LINE 

2E89 2711 98 23 	 3001.8.0 	NOCOOL 
0256 271D 30 27 89 	CCPYLP 	ISTA,IIN 	LOAN) 
PS91 2720 1C 26 63 	 BCTA.EO 	CELL 
2892 272.1 30 27 AO 	 TSTA.UN 	STRIMS 
0E52 2725 10 75 	 BCTF,UN 	CCM? 
7854 2726 14 20 	NOCEOL COMI,PC 	071L0 
225 7771 98 	25 	 BCFP.,EC, 	NOrISC 
2056 272C 35 27 69 	 ISTA.UN 	LCADD 
0557 2721 IF 	25 63 	 PCTA.UN 	CELL 
2652 2732 C3 	 NODISC 5141.43 
2899 2733 E4 23 	 comi,Pe 	ITT 
6520 2725 16 25 	 8021,00 	BYPASS 
0901 2737 35 2e 28 	 PSTA.UN 	CE0T0L 
2522 273A 11 25 83 	 B0TA,LT 	CHGL 
0503 2732 31 27 A4 	BYPASS 25T6,U5 	STRT2 
2924 2742 01 	 2002,83 
2925 2741 14 01 	 2061,92 	CR 
09.26 2743 18 OF 	 BCTR,FO 	ENDCHL 
227 2745 FA 63 	 COMIJC 	ETC 
2525 2747 9C 25 83 	 1CFA.E0 	CHOI. 
2829 2740 21 21 	 22227.92 	1 
2912 2742 25 02 	 1221.22 	2 
2511 274E 31 	23 It, 	 0STA,UN 	SUBANT GOT RID OF ETT BEING IN PICTURE 
017 2751 17 27 	50 	 SCTA,UN 	ENDCB 
2513 2754 30 27 69 	ENDCHL ESTA.UN 	LOArD 
0914 2757 58 71 	 BCFR.EC 	ENDCEL 

27f5 78 27 EF 	 E5TA.28 	015C 
2916 2750 IF 25 47 	 BCTA,,;N 	LISPL 
25I7 2751 • 
0512 2751 CC 2A 02 	INDCE 	LODA.R2 	DUMA 
21.9 2752 CC CA 25 	 STFA.22 	BSA1 
2920 2765 CC 04 03 	 LODA.R2 	DUM0+1 
2521 2768 CC 2A 	07 	 STRA,RO 	PSA1.1 
6922 27E0 OC 28 ee 	 LO2A.R0 	CHGA 
0923 2751 CC OA e2 	 STAA.R2 	PUMA 
6924 2771 PC 	21 fee 	 L0DA.42 	CH00.1 
e525 2774 CC C. 	 S100,28 	2278.1 
2926 2777 3.1 27 	DF 	 BETA.UN 	SRIF 
252? 277A 00 25 06 	 LODA.R2 	3501 
6926 2772 CC ea 62 	 STRA,R2 	LUSA 
e52 2782 ec OA 07 	 LOIA,R0 	BSA1+1 
e532 2723 CC OA 	23 	 STRA,10 	DUMA.,.1 
P931 2725 1F 23 00 	 4CI6,UN 	END: 
2972 2768 • 
2533. 2729 OF 88 08 	LOADD 	LOIA,R3 	*CHGA 
0534 272C Ei Or 	 COmI,R3 	CR 
525 2721 14 	 RETC.EQ 

FILE 'ALP' AS ASSEMBLED BY SYSTEM ON 	11-03-78 PAGE 02I8 

LINE ADDE 01 12 B3 04 LABEL 	005021 	• OPERAND COMMENTS 

257E 2789 24 	01 	/.1SC 	102I,00 	1 LICR DUMA 
0537 2791 05 02 	 LOD0,82 	2 
2538 2793 3F 23 B5 	 BSTL,UN 	SUBANY 
0975 2755 04 	01 	 L02I.R0 	1 BUMP CHGA 
0942 2756 05 OB 	 LODI.R2 	6 
0941 279A 31 24 26 	 PSTA,UN 	ADDANY 
2542 279D 24 80 	 LODI,92 	80 
0943 2790 17 	 RETC,UN 
2944 2700 • 
2945 2760 03 	 STRTMS 1000,13 
2246 2701 31 45 6D 	 ESTA.UN 	WRT 
e547 2794 03 	 51E12 	1.022.23 
2548 2785 CD EA 04 	 STRA.R1 	*1810,1 
0549 2708 04 01 	 L021,02 	1 BUMP DUMA 
0550 2780 ee 	02 	 1.0.21,02 	2 
2951 2780 31 24 26 	 BSTA,U`i 	ADDANY 
0552 2790 IC 00 04 	 C251,52 	IBST 
2953 2732 14 	ep 	 2732,27 	0111 
e54 2734 39 23 73 	 1STA,19 	5I2A 
0555 2707 04 FE 	 1021,110 	FE 
2956 2719 CC OA 23 	 5TRA,R2 	DEMA.1 
29,7 2745 11 27 DA 	 ITTA,UN 	INT.CHG 
2954 2740 29 Or 	ASPI 	1112.81 	FETCN 
2512 2701 64 	el 	 I271.10 	1 
0550 27C3 SC eA 24 	 AD5A,10 
2951 2725 iC 	50 C6 	 COmI,F0 	YN:RAM 
0952 2709 SA 04 	 11010.LI 	ABRUPT 
2953 27CB CC 0A 04 	 STRA.10 	TM?). 
esa 27CE 17 	 RETCH 	607C,UN 
2155 27CF 24 	01 	ABRUPT 	I22I,80 	1 
5965 2731 25 22 	 1021,82 	2 
2757 2723 31 23 45 	 ISTA 	UN 	SUBANI 
e2eE 2225 01 	FF 	0.1 	0£ 
2555 2713 24 	03 	INDCHG I570.00 	FIX 
6970 272A J1 EA 24 	 5T2A.R1 	*TMFA.I 
2571 2722 IF 	27 	fF 	 POTA.DN 	ENrCE 
2572 27E2 ►  
6973 27E0 35 45 18 	CESLCE 0515.,79 	BA0I1 
2974 
10.C.,7f--  

2763 
2714 

15 	
n:1272 04 	01 

0:,75 27E6 25 02 	 ICrI.82 
2..2 27E5 3F 23 15 	 ESTA.UN 	SUBANY 
29%8 2781 :7 	 BETC,UN 
0879 2762 • 
0920 2700 20 20 02 	LOADLS EIS 	3 
0991 275E 
0522 2715 3F 21 20 	ICADI 	I5TA.U6 	ACS 
29E3 77E2 30 2r SF 	 ESTA,UN 	10620 
5254 2715 90 	27 	i3 	 47TA.E0 	SCERR 
2;2E, 2718 IF 20 42 	 4:TA,5N 	1279 
09E5 2761 
28.7 2799 27 10 	SCUP. 	2201,83 	10 
0964 2710 11 45 21 	 ICTA,UN 	ERROR 
2;Eg 
0,550 

2222 
2500 3F 22 CA 	TIPEC 	ISTI,UN 	!CI 	_ 7,s /L. C: 

^r-, 



PACE 0819 8FIII 'ALP' LS 1SSE19BLID BT STSTE. ON 11-27-7  

LINE 00111 51 12 23 04 :ABEL OPCODE 	CFI 'AND 	C088ENTS 

0E91 2023 CC 02 03 	 Lc:A,02 	130 , 4.0 
2422 2926 CC 01 02 	 0.909-40 	DD .0 
21123 2809 22 	 TAPTOT 0092,72 
2984 21928 22 57 	 5771,00 	*S1'' K 
0885 282C CC ZA 23 	 ST9A,02 	D1 L 

2030 2529 2? 31 	 0021,01 	; 
2877 217:1 37 C2 47 	 107A,UN 	FERO.. 	—8 	

,„,91 

2.252 2614 25 IF 	 LO2I,R1 	FF 
1199 2110 0: 20 IE 	NAMO 	L0IA,P1 	NA8F,9 
120 2019 C7 	 0T92.01 
1221 211A 37 02 47 	 IFIA,UN 	SERO 

CO.7.31 	07 	- 	
4., A 1A-,1 

1222 281D 05 07 
1221 2610 98 75 	 BCFR,EC 	8800  
1224 2121 21 AO 	 IC77,33 	.F881 	 S 
1225 2923 37 22 4F 	 IS7A.U4 	SERO 
1026 2826 05 00 	 LCII,R1 	00 
1227 2626 CO 99 	 5780,111 

2218 2128 0Z IA 02 	IMO LCDA.R1 	*2198 ,I 
1229 212D C3 	 ST92,135  
1212 2921 10 15 	 BC7R.IT 	INDO 	e4- 

1211 2832 50 22 41 	 1178,26 	SERO 
1212 2133 79 71 	 2119,51 	82710 
1213 2815 22 SC 	 I01, 7,113 	.12"8 
1214 2637 31 22 47 	 05TA,UN 	SERO 
1211 213A 31 21 D9 	 E57A,UN 	AIDA 	-,- - 
1216 2830 81 20 48 	 10/A.LT 	FEDN 
1017 2840 11 29 09 	 BCIA,UN 	'CAPUT ,  
1218 2043 
:219 2143 17 09 	S080 	LOON 	1709 
1222 2045 
1221 2245 30 02 4F 	E223 	3F7A.UN 	5710 
1222 2146 23 19 	END? 	2000.03 	*F881. 	 ti<-4 

1223 204A 37 02 40 	 0578,08 	2182 
1224 264D 10 20 48 	 BCIA,UN 	11DN 
1225 2152 
1026 2850 4C 4C 4C 4C OPCD1 ALIT 	'ILLISSFAAAASSSSDAAALIIIIFEEICCCCBRE3011000131' 
1027 2.854 13 53 53 41 
1228 2018 41 41 41 93 
1223 2952 53 53 53 44 
1272 2652 41 41 41 41 
1231 2864 49 49 49 49 
1272 2E01 41 4E 41 45 
12193 2860 43 43 43 43 
1234 2872 52 52 42 42 
1215 2874 42 42 42 42 
1235 2871 42 42 42 42 
1037 2870 58 
1238 287D 42 42 42 42 	ALIT 	"BEBBBBIZBIRWRWRWRENTLLSSCOPPITOIDARIAPBBDT °  
1229 2811 42 42 42 tA 
1849 285. 42 92 52 57 
1041 290952 57 52 57 
1242 2822 52 48 4E 54 
1243 2891 4C 4C 53 55 
1244 2891 43 43 10 00 
1245 2698 54 54 4F 45 

1111 'ALP' AF ASSIS'CIIED BT FTSTEM OS 11-87-78 	 0828 8022 

LINE ADDR 31 32 03 E4 LABEL 0000DE 	OPERAND 	COMMENTS 

1246 2852 44 41 52 45 
1247 2851 41 12 42 42 
1248 2855 44 54 
1249 2907 4F 4F 40 40 OPCD2 ALIT 	'0000TITDDDDOUITOANNNN0000000000001111CCCCARIIDD1' 
1050 2600 54 54 54 44 
1211 2EAF 44 44 44 11 
1052 2853 55 55 55 41 
1253 2687 40 41 4F 48 
1214 29913 40 45 4F 4F 
1011 21,119 41 IF 41 41 
1856 2023 47 4F 41 41 
1257 28C7 52 52 43 41 
1058 2Pc2 43 43 52 12 
1219 2121 49 49 44 44 
1260 237,3 42 
1251 285.4 58 53 53 53 	ALIT 	"ISISSSSESIERFRIRFACMIPPPPPIPPPROACENLRITIA' 
1.8222.8 53 53 55 42 
1383 28:2 12 45 49 12 
1254 2EE0 45 52 45 52 
1265 2814 45 41 47 4D 
1216 2811 Se 12 52 50 
1267 2980 10 52 12 10 
1256 2812 52 50 52 51 
2059 2824 41 43 45 41 
1272 28.19 4C 52 4C 55 
1271 2600 45 41 
1272 2EFF 44 44 44 44 OP0D3 ALIT 	'ITDDERRILED71175RDIDDIURRIRREMMMMILTIFINNIRERR" 
1273 2822 52 52 52 44 
1274 2326 44 44 44 42 
1270 2528 42 12 42 92 
1276 2E22 44 44 44 44 
1277 2E12 52 52 52 52 
1072 2415 52 52 	52 
1279 2918 42 42 42 4S 
1280 291F 22 4C 54 54 
1281 2922 46 46 47 42 
1282 2921 E 12 52 52 52 
1083 2E7 12 
12E4 2523 41 54 54 46 	ALIT 	'1TIFYNNSITTTDTDTELPISSFSSSFS55GUTOSDINT830' 
1085 2927 46 4E 41 53 
12E6 2933 58 54 54 24 
187 2E37 44 54 44 54 
1268 2930 44 40 52 49 
1219 2731 53 53 53 53 
1252 2945 52 53 55 .17. 
1251 2E47 5.3 9Z 47 11 
1212 2E40 34 47 53 44 
1193 254F 47 48. 45 4S 
11442E23 53 50 
1040 29ft 12 40 52 41 CPCD4 ALIT 	'ZIRAZRAZIRLZIRA ZIRIZIRATIFITIRA BAELEARARAB' 
1895 2E59 50 52 41 tA 
129.7 2D5S, 49 52 41 tA 
122 2E51 49 52 41 22 
10E5 2925 SA 49 52 41 
1102 2900 tA 49 52 41 



FILE 	"ALF' 

UNE 	512? 

1101 	2962 
11:"22;71 

AS 

91 

11 
SA. 

ASEEmBIIt 5! SYSTEM ON 

B2 93 54 LABEL 	0?CODE 

45 	52 41 
49 52 41 

PAGE 0021 
11-02-79 

OPERAND 	COMMENTS 

1183 2975 22 22 52 41 
1164 52 41 52 41 
1125 290 12 41 12 41 
1125 2221 52 
1167 2922 20 52 41 52 ALIT RARAWACEDDCCIET 	ULULULULUD 	AN 	TTSPPE .  

1128 2521 41 12 41 52 
1109 2994 41 43 45 44 
1112 1989 44 43 43 45 
1111 282 At 54 22 22 
1112 2955 tt 4C 55 4C 
1113 2996 11 4C 15 4C 
1114 255E 55 4C 20 20 
1115 25/2 41 42 20 20 
111E 2966 14 54 53 50 
1117 25/1 12 41 
1118 298C 00 24 06 00 OPCDS DATA 20,04,28.0C,C0,C8,CC,80,84,88,8C,A2J4,A8.AC 
1115 2996 CO CE CC 80 
1122 2954 54 88 EC AO 
1121 2581 14 AS AC 
1122 2999 94 40 44 48 DATA 94,40.44,48,42,60,64.68.6C,22,24,28.2C.E2,14 
1123 2.9E1 4C 60 64 68 
1124 290,3 6C 20 24 28 
1125 2907 2C EC F4 
1126 2506 FE EC 50 DO DATA E8,EC,52.D0.18,1C.58,9C,58,5C,D8.DC.F8JC,98 
1127 2912 12 1C 98 9C 
1128 25:2 52 5C DE DC 
1129 1526 FE FC 9B 
1132 2979 97 38 32 88 DATA 91,38.3C.28,8C.78.70.138.88,14.34.20.72.82.30 
1131 2922 5C 72 7C BB 
1122 2911 IF 14 34 FO 
1123 29E5 70 50 32 
1124 29E8 14 54 40 CO DATA 24,54,40,00,24,92,93,12,1.3.74,75.76.77,54.95 
1135 2950 F4 92 92 12 
1126 2922 12 74 75 76 
1137 23.24 77 B4 55 
1138 2927 • 

1132 2517 
1142 2997 02 PASS RES 1 
1141 2T,-.F2 00 00 LTBL RES 2 
1142 2628 00 CUTOFF RES 1 
1143 2979 00 DISPON RES 
1144 29FC 00 99pC RES 1 
1145 2922 20 COMAST RES 1 
1146 2SYI ee __UT? RES 1 
1147 29.2 02 SPTR RES 1 
1143 2A00 00 00 CUBA RES 2 
1149 2402 00 ___DUm4 RES 1 
1150 2203 20 DUm2 RES 1 
11,1 2604 00 TmFA RES 1 
1152 2485 00 11222 RES 1 
1153 2A26 ee ee 0011 RES 2 
1154 2128 00 00 COCA RES 2 
1165 2004 00 ee CREST RES 2 

FILE "ALF' 	AS 	ASSImBLED RT SYSTEM 04 11-03-78 PACE 2822 

LINE ADDE 51 52 n 54 LABEL OPCODE OPERAND com!,.FmTs 

1155 2620 00 00 PACE RES 2 
1117 2A2E 20 5UmPON RES 1 
1158 2622 00 rIs214 RES 1 
1159 Ale ee BLESON RES 1 
11E0 2/11 00 TARECN RYS 1 
1161 2/12 00 00 SECS RES 2 
1162 2614 02 00 61FTR RES 2 
1112 2116 80 00 LINE RES 2 
1124 2A18 08 00 02 00 111252 RES 51 
1165 2A1C 00 02 00 00 
1166 2822 00 ee ee 20 
11E7 2124 00 00 00 ee 
1158 2628 02 02 CO ee 
1169 222C 00 eo 60 00 
1172 2130 ce CC ec ee 
1171 2624 00 60 00 00 
1172 2/38 ee 00 00 00 
1173 2120 00 00 00 00 
1174 2142 20 00 00 00 
1175 2644 00 02 20 00 
1176 2148 02 ee eo ee 
1177 2A4C 00 Oe 00 00 
1178 2410 22 ee 00 ee 
1175 2654 ee 00 00 00 
1180 2/18 00 02 03 00 
1181 2150 20 20 00 ea 
1182 21E0 ee 22 ee ee 
1123 21E4 00 02 00 00 
1114 24E8 00 
1165 2169 ETTSTG RES 100 
1186 2259 ORGR ICU 49 
1187 25E9 EQCP ECU 4C 
1188 29E9 DATA? EQU 4D 
11/9 2969 ACONP ICU 4E 
1190 2265 RES? ECU 4F 
1151 2569 ENtP IOU 50 
1192 22E9 ALITP ECU 51 
1193 2269 2161? ECU 52 
1194 25E5 9152P ECU 13 
1155 2969 BUm9P ECU 51 
1196 2269 D1SPP ECU 55 
1157 2969 TAPEP ECU 56 
1198 2559 TCPCCM 553 56 
1155 2969 • 
1200 

 
2559 

1181 2155 37 21 92 AS" ISTA,UN ERASE 
1202 29E0 	20 BASSI 2052,20 
1203 296D CC 09 F7 5TPA,R2 PASS 
1264 2970 	CC 2D 7C STR8,R0 RUSIN 
1205 2572 CC 	1G 80 STRA,R2 PC 
1206 2276 	CC 2G 81 5TRA,R2 PC+1 
1207 251; 	CC 29 79 STRA,Pe LT51+1 
I202 2170 CC OA 62 5T1A,20 TITE7F.50 
1235 2177 	CC eF 	14 572.1,20 ERRS 
1212 2212 3F 22 59 8171,58 BEGIN 

5- 



PICE 0623 
TILE "11.1" IS ISSE91In ET STS2I9 ON 11-f3-78 

1191 6108 21 22 13 14 LABEL 	02002E 	OPERAND C29mENTS 

1211 2195 PC 00 04 	 1034,20 	IPST 
1212 2288 CC 09 18 	 5TFA,R0 	LT2L 
1213 2212 04 	1•2 	 IOIL,Pe 	TY 
1214 2962 CC 	eA OX 	 STRA,Be 	IC9P0N 
:215 2250 CC 09 	FY 	 ST2.4,10 	SFTR 
1215 2293 CC 09 FE 	 5T84.50 	BPTR 
1217 2191 CC 	ei 	11, 	 STPA,10 	EFRPTP 
1218 2296 CC 69 	89 	 ST14,10 	•LTBL 
1219 229C 25 	11 	 1001.21 	11  
1220 219E 31 45 C7 	 BSTA,UN 	PSTENG 
1221 2301 31 	22 	59 	 25.24,04 	19118 
1222 2244 21 23 21 	LOOP 	ISTA,UN 	NETT 
1223 2207 0C 08 18 	 1011,10 	TITBUY 
1224 23AA 14 	24 	 009I,20 
1225 22E0 18 	76 	 1.075,60 	LOOP 
1226 2241 35 2E 15 	 1.074,08 	FIND 
1227 2121 15 56 	 C091,11 	TOPC09 
1228 2653 19 62 	 POTR,CT 	LOOP 
1229 2229 It 	50 	 C091,81 	2611 
1230 2827 IC 20 73 	 1034,13 	61552 
1231 2824 25 48 	 C091,R1 	083? 
1222 2820 3C 2r CY 	 ISTA,E0 	ORG 
1223 2221 OC OA 18 	 1011,20 	TITBUF 
1234 21C2 14 20 	 COmI,R0 
1235 29C4 1C 2C PE 	 BCTAJO 	NOLB 
1226 22C7 04 	FF 	 1.001,10 	IF 
1237 2109 CC OF F4 	 5TRA,60 	T9PS2 
1238 22CC 04 	06 	 L05I,R0 	PE 
1221 2BCE CC OF 	73 	 5154,80 	F2PCS 
1240 2201 21 20 16 	 BYTA,0N 	1212 
1241 2204 30, 2C A4 	 ESTAJO 	63321 
1242 2207 07 12 	 1021,83 	FF 
1243 22E9 OF 09 FT 	 LC:4,22 	;PTS 
1244 2120 05 06 	 1001,21 	06 
1245 288DE 07 2A 18 	NEIL 	L034,13 	TXTBUF,+ 
1246 2111 CE 	49 FE 	 STPA,R2 	*LTEL,.. 
1247 21E4 19 78 	 2:28,21 	6211 
1248 2116 0C 	19 80 	 1004.30 	PC 
1249 2119 Cl 	Al 18 	 STRA,P2 	*L131.,+ 
:250 221C OC 	19 El 	 I008,20 	PC+1 
1251 221.1 CE 	AN 	F6 	 STRA,82 	.1.72L,+ 
1252 2222 55 	FP 	 091.112 	FF 
12.53 2114 98 	10 	 BCFp.,EC 	INDLB 
12!4 2110S 31 2C 18 	 8E74,08 	AILT 
1255 2219 14 	03 	 2CTR,LT 	E'SDLI3 
1256 2262 05 	13 	 1001,21 	13 
1257 21/2, 2F 45 	C7 	 ISTA,UN 	PSTRNG' 
1258 2000 31 4E 17 	 2STA,UN 	PAUSE 
1259 2003 11 20 30 	 PCTA.UN 	EDITOR 
1280 2005 Cl 09 FY 	ENDLB 	ST24,82 	;PTR 
1221 2009 04 	FF 	 1011,10 	FF 
1292 2301 CI Al 18 	 SCRA,112 	*1721,+ 
1263 2C01 OD 05 14 	NOLB 	L03A,R1 	CYPOS 
12E4 2C11 00 OE 13 	 LODA,20 	OPCODE SETUP FOR ADDBC ROUTINE 
12E5 2C14 It 42 	 COMI,R1 	CROP 

FILE 'ALP" AS 555E92110 ET STSTIm ON 11-03-76 PAGE 0624' 

LINE ADDR 31 32 12 14 LABEL 	CPCOrE 	01E1153 COm9UTS 

1266 2c16 If 	22 	21 	 10TA,LT 	ArTPC 
1267 2019 E5 4C 	 COrl,111 	ICU? 
12E8 2011 G8 28 	 1.098,10 	5051 
12E9 2C1D 3F 2F 15- 	 BSTA,UN 	CE11,14 
1270 2020 OI 09 	FF 	 LOIA,R2 	- SPTR 
1271 2322 16 FY 	 CC91,12 	Fl 
.272 2020 92 09 	 IsCFF,FQ 	NOTZ 
:273 2C27 OC OG 18 	 1004,20 	LT1L 
1274 2024 A4 01 	 5211,60 	1 
1275 2020 CC 09 F8 	 STRA,80 	LTEL 
1278 2C2F Al 02 	NOTZ 	5UB1,22 	2 
1277 2C31 OC 10 14 	 L004,80 	OPER2 
1292 2034 OE Ag 12 	 S798,R2 
1279 2337 OC 	10 	15 	 LC:A.20 	321.13 
12E0 2034 C1 Al FE 	 ST24,22 	RITIL.,  
1261 203C FE FF 	 CO9I,22 	PP 
12E2 2031 3C 2C 98 	AIBACK 2274,6O 	5111 
12E3 2242 1•F 	21 A4 	 2254,UN 	LOOP 
1224 2045 It 40 	EOU1 	0021,31 	DATAP 
12E5 2C47 ge 	07 	 10111,F2 	DATA' 
122.8 2C40 3F 2C B6 	 TSTA,UN 	TINDCM 
1267 2040 23 	 1032,13 
12E9 2041 11 	2C 	91 	 10TA,CN 	EAST 
12E9 2050 15 4F 	D4741 	0091,11 	3ESP 
1230 2052 98 13 	 ICYR.FQ 	RES1 
1291 205, 4 3I 21 	15 	 1514,05 	CITAED 
1252 2C57 OC 	10 	14 	 10FA,110 	01E22 
1213 2C54 IC 	19 80 	 9234.20 	PC 
1294 2050 44 71, 	 ANDI,Re 	71 
12-2.5. 2051 CC 	19 60 	 ST24,20 	PC 
120-5 2CE? PC 	13 	15 	 I0D4,20 	02E23 
12 57  2055 12 	2A 	 20113,79 	EAST 
1295 2037 61 	41 	RES1 	CO.I,21 	ICONP 
1255 2249 91 07 	 1013,EQ 	ACC61 
1300 2052 3F 2C 16 	 SSTA,UN 	FINDCm 
1201 20+9 02 	 1002,93 
120? 20 9 9 rP 	 PRI 	.2.0 
1203 2Cc? : 	11 	 1CTR ,UN 	EAST 
1204 30 	51 	ICONS 	0091,61 	ALITP 
1225 200'4 90 	28 	84 	 2024,1; 	LCCP 
1706 2097 01 	11 	 1011,11 	11 
1227 2C'9 OD 2A 	19 	 LODA,R1 	TIT101,4" 
130 2C70 CC ec 97 	 STPA,Re 	1LDEL 
1329 2071 01 24 18 	NCALEI 	IOD4,21 	TXTBUY,+ 
1210 ?CS? 16 05 	 I0222,E2 	013891 
1311 2254 EC OC 97 	 0099,60 	ALDU, 
1222 2CC7 S2 76 	 1.012,90 	NCILEI 
1213 201; A! 	12 	119811 	5011.11 	13 
1314 2053 01 	 202.2,11 
1315 202C 12 23 	 BCTR,UN 	EAST 
131E 2CEI 3F 2C BA 	Ann 	ISTA,IN 	IELLN 
1317 2091 31 2C 12 	EAST 	08TA,UN 	APC 
1318 2094 IF 2B 14 	 BCTA,UN 	LOOP 
1219 2007 • 
1220 2037 • 



PAGE 8021 
'FILE 'ALF' IS ASSEMBLE') BY SYSTEM ON 11-03-78 

LiN1 8101 11 B2 13 114 cEcort OPERAND COMMENTS 

11121 2C97 * 
1322 2657 • 

2:67 1323 
 

00 45010 	RFS 1 
1211 4 215E • 
1321 2099 24 	Cl A1LT 	5011,02 1 
132E 2CSA EC OS F8 lErt,:Re LTBL 
172? 2596 CC 2.9 	F8 5TE1,50 ITBI 
1228 2640 EC 00 05 6051,80 OBST 
1229 2053 17 RETC,UN 
laze 2614 
1221 21144 05 	15 EREMT 	LOII,B1 It 
1222 2120 2F 45 C7 PSTA,UN PSTRNG 
1333 2019 25 FF LODI,S1 FF 
1234 2641 OE 26 0021,E2 6 
1335 204D PD 2A 	18 ERRMT2 LC1A,01 121/111,. 
1336 2C132 31 45 82 ESTA,UN WRT 
1337 2CO3 FA 78 1013R,E2 ERRMT2 
1228 2CP5 17 RETC,UN 
1339 2316 
1240 2:D6 57 Cl FINDCM 	LCII.?3 1 
1341 2CBE 01 	12 LOII,R1 12 
1342 2C56 00 21 18 01014 	1,021,11 TITEC1,. 
1343 2622 14 RETC,EC , 
1244 2611 14 20 C051,R2 
1345 2000 14 8E10,10 
1346 2301 14 2C COm1,110 
1347 2:C3 98 75 BCFR,E1 DAT1A 
1346 2001 87 01 1111,33 1 
1249 2CC7 11 71 BCTR,CN DAT1A 
1350 2009 • 
1351 20C9 05 13 OFFCN 	LCDI,R1 13 
1312 2CCP CO 64 18 LCDA,R1 101161,1 
1753 2CCE 30 47 8C BSTA.UN ITC11 
1354 2C21 14'46 6071.50 "F' 
1355 2023 18 22 ECTR,E0 01111 
1756 2CI5 20 ICRI,R0 
135? 2CE6 17 EETC,UN 
1316 2667 04 FF OFFFF 	5002,65 FF 
1359 2C29 17 RETC,UN 
12E0 2520 • 
13E1 2026 52 ADDLN 	FIR ,PC 
13E2 202B 52 RER 	,E0 
12E3 2CDC E4 05 COml,P0 5 
12E4 2011 18 08 1,0228,60 SUBLN 
1365 20/0 14 20 • COml.R0 OD 
13E6 2012 18 04 BCTR,E4 SUBLN 
1367 
13E8 

26E4 
2CFE 

14 25 
58 el 

-COmI,Re 
BCFR,E0 

25 
NOCL 

12E9 2318 20 SUPLN 	1052,10 
1372 2C19 C3 NOCI 	51112,83 
1371 209A 47 07 AN11,33 7 
1272 2010 CP el STRE,E2 TYPE 
:273 26EE 44 03 ANDI,82 
1374 2CF2 14 01 COmI,P2 1 
1371 2CF2 19 02 /CTR,GT SLRF 

FILE 'ALP" AS ASSEMBLED EY SYSTEM ON 11-e3-78 ?AGE 0026 

LINE AD1R 11 12 E3 14 LABEL OPCCDE CPYRAND COMMENTS 

1276 2614 84 21 A221,32 1 
1277 2CF6 C8 02 SLRE 5TBR,R2 LENT 
1276 2018 17 RETC,UN 
1279 2CF9 
1380 2019 00 TYPE RES 1 
13E1 2CFA 00 LENT RES 1 
1762 2CFR 
1263 22C15 80 19 81 APC 8011,80 PC.1 
13E4 2662 F CC 19 81 STRA,Re PC+1 
1395 2201 77 ee PPS"- WC 
1386 2003 20 1052,112 
1367 21124 80 19 80 1224-12 PC 
1388 2227 44 7F ANDI,50 7F 
12ES 2020 CC 	11 80 STRA,10 PC 
1393 2120 75 06 CPSI YC 
1391 2:21. 17 RETC,UN 
1312 2:OF 
1353 2101 3F 2F It CRG BST8,UN Oran 
1354 2212 OC 	12 14 LODA,P0 OPER2 
1395 2215 CC 19 ee STRA,R2 PC 
125E 2118 OC 10 15 L009.12 08E13 
1357 2515  CC 19 81 STRA,90 80+1 
1358 221E 17 RITC,:N 
lase 201F 
2452 21I6 00 00 NEM RES 2 
1421 2221 • 
1422 2621 70 NETT 11122,110 
1453 2112 44 71 1422,12 7F 
1424 2124 14 	11 COmI,E0 ESC 
1425 2126 IC 22 30 1CTA,EQ EDITOR 
1406 2:29 27 FF LCDI,53 FF 
14e7 2123 e5 29 11 LO:A,R1 EPTR 
14:8 5121 CD AA 20 NEXT4 1.011,E1 *MA,. 
1429 2031 01 21 OE LOPA,P2 POMPON 
1410 2134 3C 4? 8: BSTA,IG LTOU 
1411 2137 07 OF 605I,R3 2F 
1412 2039 20 47 SC 1114 LT LTOU 
2413 2:3C 17 SF CCmI,33 FF 
1414 2131 2.0 47 	8C 1214,14 ITCU 
1415 2141 CF 24 	18 5381,993 TXTBUF.. 
:415 2244 20 1111Z,B0 
1417 2:45 IE 22 6D 10TA,LT NBI 
1418 2148 11 FF COmI,R1 FF 
1419 21241 93 2E 11FR,50 NITC1 
1420 2240 21 21 oe 1011,32 C111 
1421 2145 61 	21 5221,52 01 
1422 2111 if 22 26 COmA,P2 ENDRAm 
1422 2254 le 	17 ECTE,IO NEI 
1424 225E CE 21 00 STRA,52 CUR/ 
1421 2251 14 21 NITCI COmI,E2 CR 
1426 2151 11 02 PCIR,I0 NEXTF 
1427 2552 17 52 C3m1,33 TO 
1428 2L5F 11 42 1018,17 8E114 
1429 22E1 07 41 ICII,03 41 
1430 2153 11 45 BCTR,IN 81E14 



FILE 'ALP' AS ASSEMBLE: BY SYSTEM. ON 11-03-78 
PACE 0127 

LINE 1179 11 82 03 B4 LABIL 	CFCCOT 	OPERAND 70991415 

1471 2050 22 	 NEIT1 	0062,00 
1432 225.5 	CF 61 	18 	 STEA,R3 	TITBUI,1 

1417 2262,, 	̂1 	eg FE 	 STRA,R1 	EPTR 

1434 2350 	17 	 RETC,28 
2IED 	 • 

1436 2060 	 • 

1427 2062 3F 23 7D 	NEI 	ESTA,UN 	NEWS LI 
1420 2070 21 22 59 	 ESTA,UN 	BEGIN 

1439 2073 	07 	FF 	 5011,81 	FY 

1442 2D75 CD 09 70 	 STRA,P1 	EFTR 
1441 2078 11 20 21 	 8674,54 	NETT 

1442 2173  
1443 2078 
1444 2078 22 	 325TG 	EFS 	1 
1445 2270 02 	 BLESIN 	RES 	1 

1446 2770 
1447 2077 CA 7C 	NEWBLE 	ST00,R2 	E 2STG 
1445 2770 05 10 	 LCD1,81 	lt 
1449 2211 31 46 C7 	 ESTA,UN 	PSTRNO 
1472 2134 	39 45 17 	 BETA,UN 	PAT2SE 
1451 2087 	94 	1 	 COm1,90 	ESC 
1452 2089 1C 20 	30 	 ECTA,EQ 	EDITOR 
1453 2DFC 31 	22 59 	 ISTA,UN 	BEGIN 
1474 27EF 39 Sr 91 	 ESTA,UN 	LOADA 
1455 2092 gC 27 YE 	 EC14,IC 	SCERR 
1456 2095 39 	2E 	eA 	 BS,A,I,N 	ACE 
1477 2152 	24 	21 	 LO:I,R0 	01 
1458 2091 	Cl 50 	 STR1,R0 	BusiN 
1459 2290 	2A 	511 	 1029.52 	122111 
1410 2091 	17 	 RETC,UN 
1451 
1452 
1463 

2001 	 • .6,4TrP 
209F 
2090 31 22 64 	LOADA 	EST0,24 	MITA 7.) 4-0,•1 

1414 2012 	22 	 WAIT 	E090,80 
14,5 2093 CC 88 43 	 191,20 	*SUMS 
14,25 2015 31 22 09 	 ESTA,UN 	SERI 
1457 20.19 	07 28 	 COI,R3 
1451 221E 	02 75 	 BC28,1.2 	WAIT 
1459 2010 05 FP 	 LCEI,E1 	FP 
1470 2716 39 22 19 	NAIL 	BSTA,UN 	SERI 
1471 20E2 	or 	20 	11 	 L071,91 	NAmE.,.. 
14,2 20E1 18 22 	 8179,I0 	MASI 
1473 27.7,7 	13 	 CC ?! 	93 
1474 21E5 98 58 	 B110,19 	WAIT 
1475 2111 F5 07 	031551 	COm1,81 	07 
1475 2DEC 91 71 	 I009 1 15 	NAIL 
1477 223E 30 02 19 	 ESTA,UN 	SERI 
1478 2201 20 83 43 	 1,00A,Re 	*SUMS 
1479 2004 	16 	 PITC,LT 
1462 2DC5 15 	 EITC,GT 
1481 2006 	CD 	CA 23 	 1101,91 	07.712 
1452 2000 	CC 2A 02 	 ST91,80 	Drm2 
1493 2DCC 	CC 	20 	2E 	 STRA,R0 	'IMPS 
1484 2DCF 3F 02 09 	ASCII 	1STA.UN 	SERI 
1487 2002 03 	 0010,93 

FILE "AL?" AS ASSEMBLED BY SYSTEM ON 11-03-78 PAGE 2028 

IINF 6109 El 82 83 04 LABEL 	cpccrl 	CPERAND COMMENTS 

1455 2702 CD EA 02 	 STRA,R1 	*NMA,I 
1487 2076 	18 28 	 ECTR,LT 	ENDING 
14E2 2018 	29 	12 	 11E9.81 	L01 
1459 2DDA af 21 D9 	 ESTA,UN 	AIDA 
1492 2700 11 20 	 ECTR,LT 	LL1 
1491 2212 2F 23 73 	 ISTA,74 	1101 
14c2 2082 V 11 	 0001,R1 	FE 
1492 2074 04 	20 	 L211,90 	181 
1494 2005 	CD 	EA 	22 	 ETRA,81 	*12M1,1 
14.55 2019 	IF 	24 	ID 	 ECTA,0N 	198 
1456 2170 	21 00 2E 	LL1 	0001,02 	TIPS 
1497 2011 15 01 	 ADDI,R2 	01 
1498 2011 	CE 	00 21 	 21911,82 	TOPS 
1499 2074 	98 	.59 	 ICFE,E0 	ASCII 
1503 2:55 	 • 
1521 2715 30 02 19 	ENDT? 	BSTA,UN 	SERI 
1002 2159 C: eA 	23 	 5701,91 	0102 
12.2 2:FC OF 88 43 	 0001,93 	*SOME 
150A 2211 10 20 A2 	 ECTAAQ 	WAIT 
1525 2272 17 	 PETC,UN 
1025 21"2! 
1007 20.3 	39 02 	19 	ENDING 	ESTA,UN 	SERI 

2529 20 83 43 	 L000,82 	4,sunc 
1509 2429 	17 	 RET7.34 
1012 2E21 
1511 2E22 05 IP 	AOI 	LODI,R1 	IF 
1512 2F2C 	30 46 CA 	 ESTA,UN 	PRING 
1513 212E 39 46 29 	 ESTA,UN 	IRAS! 
1514 2022 	17 	 RITC,UN 
1515 2012 
1016 2112 	 • 
1017 2812 00 	 001001 EFS 
1015 1114 	22 	 OEPOS 	RES 
1519 2115 	 • 
1022 2815 25 FY 	FIND 	LC01,81 	FE 
1021 2117 27 	OE 	FINDS 	LODI,R3 	6 
1522 2119 OF 	2A 18 	 LODA,R3 	TITECP.. 
1:23 2E1C 	10 	28 	50 	 COMA.31 	CPCD1,+ 
1224 2110 	98 24 	 E009,50 	11472 
:7Y7 0€ 	23 	18 	 1O11,03 	T1TE09, 4  
1526 EL 56 17 	 CPCO2,1 
1527 2027 95 	10 	 BCFR,EQ 	11902 
1508 2029 CY 	2A 18 	 LODA,R3 	157001.. 
1729 2E21 	IL 68 	FE 	 10m1,91 	01103,I 
1020 2021 91 	14 	 ICY9,E0 	91902 
1521 2131 	22 69 55 	 1001,81 	0,1101,I 
11:2 2124 	94 	20 	 CCMI,R0 
1533 2125 	16 	e5. 	 127,15 	FIND3 
1524 2035 FP 2A 	18 	 CO''A.R3 	7ITEUE.. 
1525 2132 	98 	28 	 ICYR,10 	FIND2 
1526 2170 	217 	59 	1.0 	FIN03 	1,010,R1 	01005.I 
152.7 2143 CO 51 	 1718,00 	CPCODE 
1538 2042:; 	52 	 01EI6,31 	CPPOS 
1729 2144 	:7 	 RETC,UN 
1740 2145 	15 	55 	FIND2 	COMI,E1 	1CPCOr 



ilLE "A11' AS ASSIm11.12 VY 	STSTEm! ON 11-23-78 	 PAGE 2E28 

:.:NL A119 2: 12 1.7 	14 LABEL SPOOFS 0701AND 	COMMENTS 

1541 7147 99 41 1CF0,CT YI4D1 
1142 284E CG 4; 5221,91 OPPOS 
2543 7141 74 CO L301,58 2 	OPCODE ER OE 
:544 2540 1B 19 9CTR.ON ERRW 
1E45 284F 
1545 214F 24 22 771m0 LOII,10 2 	CPFRAND 189C9 
2547 21'51 19 15 5074,25 FRIIV 
1148 2103 24 23 ERP.mR DOL1,92 REGISTER 	ERROR 
1548 21t5 11 11 BCTR.VN 6918 
1552 1157 04 24 911111 LCDI.10 4 	DISPLACEMENT ERROR 
15.61 2109 11 OD PCTR,UN ERRii 
1152 2E5E 24 05 ERRMF 1009,10 5 	PACING ERROR 
15;7 21'E 11 29 BCTR.UN 1518 
15542157 • 
11115 25II 02 111078, RES 
1516 2566 22 20 CO ee E01STE RES 
,t7 29.14 22 22 22 00 

1558 71E8 • 
155; 7968 25 75 ERRY LODR.R2 ERRPTR 
1112 255A FE 07 C091,12 7 
1561 286C 14 PETC,F0 
:562 2592 CF 27 63 STRA.R2 ERRSTE.' 
1543 2170 CA Cr ST11,12 ERR9TR 
564 2862 2C ef 14 1018,00 FARS 

1565 2175 84 67 8011.92 67 
1855 2877 94 DAR 	,R2 
1567 2171 CC OF 14 STRA.R2 ERRS 
1515 2178, ec 09 F7 1015.72 PASS 
1512 2861. 14 181C.E0 
1572 2171-  22 1077.9.0 
:171 2882 CC 29 92 ST9A,10 DISPON 
572 2153 17 RETC,UN 

2577. 2184 • 
1574 28:84 21 29 57 Ern LODA,R2 EFIRPTR 
1575 21.17 16 1FTC.LT 
1575 2789 20 61 62 1001_92 E9957E.9 
177 2'45 56 01 S2.21.12 

1578 7182 Cl 27 59 2798,12 E01211 
1579 2190 C2 5712,12 
1550 2991 75 32 46 BsTA,UN PLN 
1551 2854 05 49 1021.91 59104-21113111 
1182 2596 37 36 42 ESTA,UN BLKPRT 
1663 2744 25 22 Lcil.R1 
1554 2992 27 FR LOD1,13 FF 
1585 2180 21 M44 1022,91 
1585 28- 75, 12 c-cr2,28 
1:6? :451 18 89 12TR,EC ER142 
1595 2.95.1 27 38 42 071.83 LODA.13 50011.. 
1.589 2944 95 72 1C7R,LT E9943 
2592 2E26 55 21 ADDI,R1 1 
1591 7E48 11. 73 BCTR,UN 99984 
1192 295A e1- 38 4D 96942 1515,83 6S31.6.... 
1517 II1AD 18 et 302 	LT .19145 
15G4 2828 3F 35 72 ISTA,GA FRNT 
1555 2182 1B 75 ECTR,ON ERRW2 

FILE 'ALF' AS ASSim2UD 21 SYSTEM ON 11-23-76 	 71,21 2937 

1I1.9 5228 21 12 13 14 LABEL 020051 OPERAND 	COMMENTS 

1516 2174 26 57 28145 1011,11 F5505-112317 
1197 2:115 37 36 43 BSTA,US 21619T 
2598 2812 22 13 F2 1204,98 PIINE 
15,58 21111 94 el 52.21,10 1 
1922 2910 CC 13 12 STRA,R2 FLInE 
1521 2101 14 36 C091,90 36 
1522 28C3 3D 35 39 BSTA.GT FEADIN 
1623 2826 IF 21 84 1CTA,UN ERRP 
1624 2E59 • 
ILL'S 21C9 • 
15,6 2119 OC 0; FA CREPE L0.05,12 CUTOFF 
1E27 2E2C 14 9920,90 
1528 77CE OC 09 11 LOrA,Re DISPON 
1609 2622 17 RETC.UN 
1512 2E11 • 
1611 2011 * 
1612 29.21 49 50 43 49 EmSCZ ALIT '01201E' 
1613 2925 44 45 
1514 2E27 77 DATA FF 
1611 2113 40 41 42 45 ALIT 'LAPEL 5099 TWICE' 
1616 2000 4C 22 55 17 
1617 21E0 45 44 20 54 
16.16 21E4 57 45 43 45 
161; 2E58 81 DATA FF 
1522 281E9 41 12 45 52 ALIT 'OPERAND' 
1E21 291D 4: 41 44 
19.2: 2513 F9 DATA FF 
1623 2101 '2 45 47 49 AL:T "REGISTER. 	FIELD' 
1674 2.811.52 54 4.1 52 
1E25 2:17; 22 46 45 45 
1125 2992 4C 44 
1527 CEif Fl DATA OF 
1628 2720 44 49 57 52 ALIT 'risPLAcv,ENT' 
1179 2524 4C 41 43 45 
2172 2:28 4: 45 41 54 
1121 2122 FF LATA FF 
1172 222 52 41 47 49 ALIT 'PACING' 
1673 2111 41 47 
1E34 2713 FY DATA FF 
1172 2114 • 
1671 2814 22 9905 RTS 1 
1537 2715 • 
1616 2111 95 	11 097851 1071,11 11 
1679 2917 Cr 	el 74 GETAL2 .6085,11 2515.2 
:543 2118 22 5090.02 
1641 2153 CC OF Al 577RA,92 OPSTG 
1542 2919 CC 10 14 .1.775,E0 05E12 
1543 2122 C: le 15 ,1785.12 CP723 
1644 2824 3F 21 90 51:125 BETA,DN P;51 
1545 21- 27 2: 21 ER 1008.92 09572 
1146 2525 IC 21 4.0 ECTA,IC ALDA2D 
1147 2172 14 21. 00m1.90 2B 
1149 2712 IE IC 17 11.17, ADDADS 
1946 2931 14 22 Ce m1,11 22 
16.2 2123 98 21 22.91.112 SURAL., 



11I:7 'ALF' AS ASSEmBEID PI SISTIM ON 	11-03-78 
PAGE 0231 

11S7 ED:a 	El P2 P3 E4 LVBEI. ceccre CPERAND COMMENTS 

1E51 2835 2C 12 15 IC2E,R0 01793 
1652 c78 	AC 	10 13 S"76.1.2 07ER1 
1612 287

3
6 	CC 	12 115 1.785.82 011.13 

1614 2131 2C 	12 14 1074,50 07882 
1675 2841 	77 	28. FFSL AC 
1116 2743 AC 	IP 12 55118.88 CPEPO 
1E5.7 2746 	CC 	10 14 1726.80 01E72 
1658 2149 75 28 CPSL AC 
16.5.7 2843 	Cl 	16 BCTR,UN RUH:2 
1E62 2842 	2C 	12 15 	IDIADD IC21,7.2 08193 
1661 7152 	8C 	12 13 Ar:A,R3 OPER: 
1662 2453 	CC 	10 15 STRA,R2 OPEp3 
16E3 2F5E 77 e8 FPSI AC 
1664 2152 2C 	10 14 ILL8,pe 01792 
16.66 2152 8C 	10 12 1:24.82 01092 
16E6 2851 CC le 14 5T51.12 OFER2 
1677 2161 	71 	08 CPSL AC 
16E8 2163 22 28 73 	SUEADD 1.00A.72 P2POS 
1665 2YEE 	CC 27 74 STFA,81 TM152 
1E72 2869 er EA 18 LO2A,R1 11.26117,1 
:671 276C 	le 20 ECTR.EC CHFIG 
1672 286f 	f4 2C COMI.72 
1173 2E70 	18 29 ECTP,I0 CEBIG 
:674 2572 	84 23 C081.90 
1E75 2874 18 25 PCTR,EO CEHIG 
1E76 2176 CA 13 E731,12 OPSTG 
1677 2878 17 2F 24 PCIA.UN k2L2A 
1678 297B 	05 	11 CHIC 1.0rI,51 11 
1679 2172 Or,  EA 18 0008,11 TITBD7,I 
1E82 2180 E4 58 cori,ee 
1E71 2E62 	15 SITC,CT 
1652 2192 16 PETC,LT 
16E7. 2124 CC 10 14 ICDA,R0 OPER2 
1684 2167 	CC'12 15 3116,12 01633 
1E6t 2181 17 RETC,DN 
16E6 2186 • 
1687 2756 02 COSTS RES 1 
1666 215C • 
1672 278C 0: 22 74 	OVAL ICEA,S1 TMPS2 
1692 285E 22 2A 18 	ID 1024,71 TITED7.* 
1171 2352 ld 12 EC75,E0 5TR02 
1612 2854 	14 20 CCM1,52 
1693 2796 	1E. 	2C BCDP,E0 5TRR2 
1654 2198 F4 22 0065,80 22 
1655 2I9A 18 28 ECT1.Y0 5TRR2 
1E:6. 285C 	F4 	2A C081,R2 28 
1673 2897 15 24 BCTP,EC 5TRR2 
1696 2750 	74 2C 0075,78 
1799 27A2 98 6.1 BCFR,IC LU 
1702 29A4 CI 21 73 	STRR2 STRA.1.1 62105 
1701 2757 20 28 14 0001,51 TMES2 
1722 2755 22 2A 18 LOD6,81 TITEUF,. 
1723 2FA3 E4 24 CCMI,Fe 
1704 2.7A2 	95 	2: 1C78,70 CEASCI 
1705 2131 CC 	19 80 L008,80 PC 

?III '117' AS ASSFYBIED 1! 	SISTEM CN 	11-03-79 PAGE 0032 

LINE ADDS El 62 B3 84 LABEL OPCODE OPERAND COMMENTS 

1706 2834 	CC 10 12 STRAJO OFERO 
1727 2737 OC 19 61 tcrA,e0 PC*1 
1728 2118 CC 12 	13 0126,12 01E81 
1727 21E1 	17 PITC,UN 
1710 2777 22 MSC' 7010,80 
1711 2701 CC 10 	12 STSA,80 OPERO 
1712 21C2 CC 10 	13 575.5,32 0E891 
:713 28C5 Or EA 18 1001,81 TETBDF.I 
1714 2FC8 84 27 C091,90 
1717 2FCA 98 2C PC7P,E0 LOOKUP 
1716 2FCC 	22, 26 18 L011,31 TITErf.. 
1717 27C8 	CC 10 	13 S121,20 07E61 
1718 2827  85 02 ADDI,R1 2 
1717 2124 CD OF 13 5183,11 62105 
1720 2FL7 	17 RETC,UA 
1721 2808 32 32 16 1,02/UP ESTA,UN TBL2 
1722 2133 	14 5E12,76 
1723 282C 09 16 LCDF,71 TPF52 
1725 2121 	ei7 2A 	IP 73702 LOIA,91 TITBD7.• 
1726 2111 	38 47 8C ESTA,DN LTC": 
1726 2274 	75 00 CCM!„ R1 R2POS 
:727 2176 	14 RET0,E0 
172E 2117 07 10 L021,93 10 
1728 2785 87 56 AC 512 COMA,R3 80151.- 
1732 277C 	19 27 ECTF,IC EF.XMAT 
1771 2117 	55 75 BPNR,R3 5L2 
732 2712 	11 21 4F BCIA,UN ERSMO 

1703 2983 • 
1734 2173 00 R2P05 RES 1 
1735 2834 	02 18FS2 RES 1 
173.6 271'1 * 
1737 2895 	CE 72 RUMAT STSR,63 TMPS2 
1736 IFY7 06 19 Lcrp,ee ceue 
1739 2715 	01 18 10.28,83 57781 
1740 2719 	7? 06 PPSI WC 
1741 21E1 22 17.70 	.93 
1742 213I 	22 PFL 	,82 
:743 2711 	02 881. 	,53 
1744 327? 	20 PRI 	,F2 
1745 3001 	23 !RL 	.83 
1746 aeoe 871. 	,F2 
174? 3727  
1748 3204 	02 RP! 	.72 
1749 2221 75 08 CPS: AC 
1710 3227 	47 FO 87.21,73 113 
1711 3029 Ef E9 1071,53 76252 
1752 3221. 	CB 06 ST79,83 01E81 
1722 2202 C8 23 0777,60 0155.8 
1714 3221 	1F 2i DE ECTA,CN 61112 
17'1-  3012 • 
1756 3212 22 CPYRO FYI 1 
1757 2213 22 CF1P1 FES. 
:758 3214 	22 CEI32 FES 1 
171.9 3215 22 25183 PIS 1 
1762 302E • 



FILE 'Alf' AS ASS8151E1 ST STSTIm CN 71-23-78 PIGS ee33 

LINE AO7R 11 12 B3 94 18.2I1 OFCCEE OPERAND COMMtNTs 

1711 7211 79 23 99 1.312 BSTA,UN ITADE 
1782 72:9 27 YF 3001.97 FY 
17E7 3219 0; 57 19121 1006.21 TMFS2 
17E4 7212 2/ 	AA 04 T9L3 ICTA.93 *T1111.4 
1751 721.7 :5 FETC.LT 
17E5 3221 17 	01 1251,93 1 
17E7 7277 CD 2A 18 100A.91 TATBUY,* 
1766 3225 3f 47 PC 91TA.UN LTOU 
17E9 1222 1: OF 73 COmA,R1 92PO5 

• 1770 3220 12 10 1019.,10 STPOP 
1771 2228 18 AA 24 CCr'1.93 *21521,4 
1772 727: 12 EA 1919,19 1313 
11. 111 7233 47 86 TBL4 2291,93 88 
1774 3035 E7 27 2001,23 7  
1775 3227 87 F1 COmI.R3 FF 
1776 3239 3C 23 CC BSTAJO A1TA 
1777 3273 19 	5D ECTR.ON TBL2A 
1776 3271 03 STROP 1202,93 
1779 7231 44 07 86E1,90 7 
1752 3241 14 25 C077I,90 
1781 3243 GA 13 BCFR,LT ADDIN 
1762 7245 OF AA 24 1091,23 *TFIA,* 
1787 3249 14 	20 COMI,90 
17E4 224A 98 67 9CFR,EO TBL4 
17E5 3240 19 72 BCTR.UN STROP 
1751 7241 OF AA 04 ADDIN ICIA,87 *TMPA.4  
1767 3211 CC 	12 12 201,1,92 OPERO 
1786 3214 01 AA 24 LODA.93 *TMPA,* 
1759 721.7 CC 10 13 STRA,Re OPER1 
1760 3218 20 EOR0,90 
1791 3259 17 RETC,UN 
1762 325C 
1753 .7.21C 04 01 CCE2 LODI,R0 1 
1794 7251 80 09 FD ADDA,R0 CCmAST 
1765 7261 CC 29 1'D 5TRA,110 COMAS! 
1795 3264 2D OP 13 LODA,P1 P2PCS 
1797 3257 CD 6A 18 LODA.R1 TXTBUY.1 
1762 3281 E4 2C COMI,Re 
19g9 3250 15 PETC,LT 
1602 7260 15 PETC,OT 
1621 7251 31 21 17 95TA.UN GETAD2 
1522 3271 20 1092,92 
1823 3072 17 ETC,UN 
1924 3273 
1825 3273 
1225 7077 
1607 7073 
1528 7273 04 FE 1A552 LODI.Re 18 
1801 3279 CC 09 77 STRA.12 PASS 
1812 3275 20 PASS2L E092,90 
1811 7279 CO 	OA OF STRA,R0 DISPLN 
1E12 3070 CC 19 80 STRA.9.0 PC 
1813 3271 CC 19 21 STRA,P0 PC+1 
1614 3282 CC 0A 16 5TRA,R2 LINE 
1611 3285 CC 21 17 STRA.R0 LINE81 

FILE 'ALP' AS ASSEMBLED RT SYSTEM ON 11-03-79 2121 0034 

LINE AEER I1 B2 13 B4 LABEL OPCODE OPERAND COMMENTS 

1216 7298 CC 21 15 5182.92 09122.1 
1617 30.1813 CC OA 2C STRA,R2 PAGE 
1912 7221. 	CC eA eD STRA,90 PACE.I 
1815 3291 	CC eg FC STPA,Re BPPC SETUP FOR MOS 
1620 3094 24 EY 90111,90 YF 
1221 3296 CC 29 FA 5T92,92 CUTOFF 
1E22 3299 CC 	02 FB STRA,92 TISPON 
1623 3290 	CC 29 FE STRA,92 8919 
1524 325F CC 22 25 LCDA,92 OBST 
1221 3012 CC OA 14 ST9A,90 09218 
1221 30A1 24 FY LOt1,90 FF 
1827 3217 	CC 	2.1 	11 STRA,R2 TAPEON 
1222 22AA CC 28 10 STRA.R2 BLESON 
1829 7011 24 22 1213,92 2 
1532 3268 CC 13 Fl ST9A.20 REFOST 
1E31 7222 31 34 20 BSTA,UN HMS 
1172 3225 05 12 1001,91 12 

 

1633 3297 31 46 C7 9STA,UN P5TRN0 ' ImiSs 

1874 329A 38 45 3C PSTA.ON EROLD 
1835 72BD 3/ 22 59 ESTA,UN BEGIN 
16.35 7292 IC 2: 7C IC11,90 BLKSIN 
1E77 3203 19 IE 7D BSFA,E2 NEWELS 
leze 3206 22 22611 5062,22 
163S 32C7 CC 29 FD .1TR8.R2 COMAS! 
1240 30CA CC eg FC STRA,90 BPPC 
1241 3200 CC 12 22 50951,90 FaSBUF-2 
1842 7290 04 FF 1,001,92 IF 
1E43 3002 CC 	17 	F2 S18#,92 BITS? 
1644 7025 CC OF 51 S79A,92 IRR9T9 
1241 2008 3E 20 21 331'9,29 NEXT 
1845 7213 OC 81 13 1098,90 120507 
1547 708.1 	94 	28 COm1,92 
1646 3290 10 33 78 1321,19 NE1012 
1549 7017 31 29 15 BSTL,DN FIND 
1E52 7216 	25 	55 0091,91 TCFCCM 
15.11 7298 13 33 78 9008.01 883112 
1E52 7022 	15 	40 COmI,91 EQP 
1857 721; 	1C 77 79 TA,10 NESTI2 
:254 7212 	FE12 COm1.91 l'NEF 
1855 3282 1C 75 15 BCTA,F9 P2END 
1615 3285 15 53 COmI,R1 ELKS? 
1257 3217 98 29 BCFS,FO 81292 
1851 3299 38 2C C9 ISTA,ON CFECN 
1919 7810 	CC CA le 5TRA,92 FIESON 
1E52 7219 	li 70 	C6 1001.,09 12NIT 
2511 3122 	E5 	15 51252 COmI,R1 TAPE? 
185.2 3124 93 29 BCIR,E9 TAPE2 
1567 3106 74 2C C9 ISTA,ON OFFON 	.**-- 
1214 3129 CC 	OA 11 -,,A :,, ST98,80 TAPECN 
1565 7120 	IF 	70 	C6 1019,32 92251 
1256 3101 15 15 TAPE2 CC3I,91 DISH,  
1907  7171 	75 	11 1916,10 32112 
16,'2 3:17 71 2C C9 927A,DN CY724 
1883 3116 CC 09 83 5TRA,90 DIS9ON 
1670 2119 	12 	30 C6 3028,13 P2NIT 



PAGE 003! 
FILL 'ALP' AS ASSEMBLED BP STSTTM ON 11-03-78 

11,t 51112 11 12 13 B4 LABEL CPCCTIE OPTPAWD COMMENTS 

1871 311C 32' 45 Cg BSTA,UN 1229 
1E72 7.111.  01 09 FA 1011,22 OUTCYT 

1213 3222 31 3! Pg PSTA,IT HADIN 

E74 3125 17 72 C6 BC14,024 P2NIT 
1625 3122 ES 54 BUMP0 COmI,R1 ITEFP 
1825 2124 99  09 ECYR,TO rISP2 
1677 3128 .71 2C C9 ESTA,UN OFY14 
1278 3127 CC 0,0, OE STRA,RO TUmFON 

1275 3122 IP 32 C6 ECTA,DN p2NIT 

1E.,2 2171 It 41 11612 COml,R1 CPC? 
1861 3127 93 09 3173J0 OR12 
1E62 3139 31 27 OF ESTA,UN CRC 

1E23 713C 31 34 20 ESTA,UN MOS 
1864 3121 17 33 78 BCTA,UN NEITL2 
18E5 3142 15 52 0802 COmI,R1 PRNTP 
1915 3144 98 lE PCFR,E0 PENT2 
1867 3145 III 2C C9 BST4,1N °PICA 
18E8 3149 CC 0; FA STRA,P2 OUTCYT 
1389 314C 16 18 0231,52 P5951 
1E52 3141 84 FO 12II,52 TO 
1811 3110 3F 22 OA 1375,24 DPRINT 
1892 3153 11 30 C6 1C74,218 P2505 
1213 3156 24 FE PRNT1 rorije F8 
1914 3158 31 20 04 BSTA,UN DPRINT 
1895 3151 CC 29 FB 1274,322 112719 
1815 3151 31 35 19 ESTA,UN READIN 
1897 21E1 11 32 C6 1CTA,UN P26IT 
1956 3164 15 42 PRNT2 CCm1,121 OEC? 
1811 3156 17 32 70 B2TA,LT P2 
1180 3169 75 51 CCII,R1 ALIT? 
1121 3111 92 23 5277,10 ALIT2 
1302 3162 V'.. 11 LODI,R1 11 
1187 316F OD 24 18 L7,74,1.1 ¶51Fur.. 
1514 3172 CC 02 97 T74,R0 ArnEr 

311t 2: 2A 15 NOALI2 LOIA,R1 TITTUY,* 
1886 3178 16 12 92112,10 ALDN2 
:20.7 3174 EC CC 97 COmA,R2 ALDEL 
1108 3172 18 29 BCTR,E2 AL1182 
1901 3177 CL 29 73 STRA,R1 R2POS 
1917 3182 31 33 F3 5132,21N BEICUT 
111 3125 2: 01 13 L0,14,R1 92705 
112 2168 :P EB -"77,12N N24:72 
1113 319A 45. 13 41,1242 0221,111 13 
114 3180 Cl 1012,91 

:111 318: 11 33 79 ICT4,21N NEM 
1116 3190 31 2F 15 ALM BSTA,UN GETArD 
1117 3193 2: 27 14 LODA,R1 OP?CS 
191e 3196 ES 4D COmI,E1 DATA? 
1919 7198  95 11 1I277,10 15322 
1920 7191 0' 10 15 DAT2A 1,074,72 29E83 
152:. 3192 31 33 13 BSTA.UN 5E03227 
:622 2142 31 30 5C 1174,1N CCK2 
1113 3143 12 75 TCTR,E2 24524 
1124 3145 2C 29 FD 1,2114,RO COmAST 
1125 3159 1F 33 79 1875,1.15 NEITL 

FILE 	"AL?' AS ASSEMBLED BT 	STSTEM ON 	11-23-78 PACE 2236 

IINE 	4:11 21 12 13 14 LABEL OpCCDE OPERAND COMMENTS 

1125 	7145 115 4E DATA2 CemI.R1 ACONP 
1827 	31AD 98 18 TCFP,EC. ACC.N2 
1828 	314'5 CC 	10 	14 ACCN2A LOTA,R0 OpER2 
1129 	7.112 32 33 F3 1174,118 MOUT 
1578 	3115 e: 	12 	15 1014.52 CPE,R3 
1231 	3119 21 33 F3 1.174,12N PEXOUT 
1532 	317P CIF 	30 	SC ISTA,UN CCK2 
1133 	219E 18 EP 9179,54 ACCA24 
1524 	3I8e CC 29 ED L214,72 CCMAST 
1909 	3113 re PAL JO 
1936 	3184 IF 33 79 1.114.12N 4E231 
1127 	3127 ES 41 ACON2 COmI,R1 PES7 
1122 	25105 90 32 	16 1274,70 AD2122 
1131 	31CC 022 	10 	14 LO:4,210 CFER2 
1941 	3187 le 21 70.110,10 5954 
1141 	3111 1C ig ea LC6,4,R2 PC 
1542 	3114 CC 	12 	1E STRA,R0 81111? 
:543 	3157 CC 	19 81 LODA.A0 PC*1 
1944 	3154 CC 12 11 STRA,R2 RE51I3+1 
1941 	31r1 24 	FY LCDI,70 FY 
1945 	3131 CC 	12 20 STFA,R2 YESITF*2 
1947 	2412 OC 	10 15 1,02:4,122 0PER3 
1148 	7:71 20 19 81 ArrA,P0 PC+1 
1343 	zlEe CC 	19 81 ST74.110 PC+1 
1950 	316E 77 28 PTSL SC 
1811 	3112 02, 	10 	14 1.0:4,12.0 OMIT 
1152 	3170 2C 19 80 ALDA,R0 PC 
1113 	3113 CC 	19 82 STRA,R2 PC 
1334 	3172 71 	89 CFI* NC 
1161 	311'9 7F 	24 	27 9174,24 FEAOS 
1155 	ZIFP 17 33 79 I074-08 NEM 
1117 	311-2 31 	10 	15 RES4 L2r2.121 C7193 
1118 	328: IC 33 79 0174,79 5E231 
1 559 	3:24 CO 	12 	11 RES3 STRA.R1 RISSTG 
1162 	3227 22 t:Rz.52 
11E1 	7172,.: 3? 33 72 1812,14 BEIOUT 
:912 	31227E.  e: 	12 	IL 1:124.71 piESTG 

2:27 11 74 717E31 3ES3 
:114 	2211 CC 	12 	15 :114,92 12E93 
152 	2213 11 

	
33 79 9072.05 NEXTL 

1115 	3211 2C 	CC 	FA 4:12P2 1222.92 LEST 
1527 	3213 11' 33 79 BCTA,UN NYITI 
isce 	7712 
1919 	2211 
1172 	3210 00 R1ST2 77S 
1871 	-3110 00 RESSTG FES 1 
1;72 	712,1 CC 	0 00 PES,BUF RES 3 
1973 	2821 
1974 	3221 3F :2 4E PRTLN IISTAXA PLN 
1175 	2224 C8 7A LOD2.P2 8E5127*2 
:971222,2 18 	79 121714.10 71533 

7226 or 	:2 	12 ICIA,TO BESTUY 
176 	31-27 71 35 5E 117A.2N PRINT 
1179 	7:2i 00 	:2 	17 IIIA,R0 RESIUF.1 
:5+5 	323: 3.1 31 	19 IST4,7A PRINT 
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111E "l11:' 	11 	iSST77.70 	PE 	STSTI'm ON 	11.-03-721  RAG1 2039 

L/Ny ADDR 31 32 83 P4 LAPEL 011007 0170140 COMMENTS 

1211 3371. 	44 60 4431,00 " 
2292 3330 BC 	27 58 35.11,79 71037 

2253 33:1 4' 97 4431,73 91 

2214 3341 	27 ey 	73 1014,01 112735 

2145 3744 	2: EA 	18 1014,71 TXTBUTA 

28s2 3347 IS 21 92TR,FQ NOIND 

2207 3349 14 2C 'co!,1,Re 
2058 3347 92 1D PCFR,TO NOIND 

2259 3340 03 2A 16 LSDA,R1 TITBUT,* 

2122 7350 33 47 BC ISTA,UN LTOU 
2121 1313 	14 	23 CO51,10 29 

2122 3035  95 04 1CFP,IO NCPLUS 

2123 3310 67 20 1091,73 22  

2114 3359 13 21 1018,04 NOIND 

2121 335E 14 20 	NCPLUS COm1,70 23 

7126 335D 58 04 1,,CFP,T0 NOMINU 
2:27 3352 57 40 1031,73 40 

2108 3311 	19 27 7011,314 40143 

2129 3751 34 45 803I10 COME, P.O  'I' 
2110 3365 IC 22 4F 3024,E0 13.040 
2111 33E8 57 60 1171,83 60 
2112 336A 23 	 40142 1021,73 
2113 33E1 17 33 F3 ESTA,UN BEICUT 
2114 3367 2C 10 15 	87171 1.0:1,50 08E73 
2115 3771 	31 33 /3 7012,04 AEXOUT 
2115 3374 17 32 16 9C1A,U8 42222 
2127 3377 	 * 
2118 3377 00 	 :EXTLS 71S 1 
212; 3378 
2122 3372 22 	 NEX102 1000,00 
2121 207; Cl 7C 	NTX10 ST00,70 NEXTLB 
2122 33/1 04 Ot L00I.70 CR 
2123 3370 37 35 70 E003,04 P841 
2124 3380 24 OA L071,00 Li 
2121 7352 31 	75 70 ,071,134 ERNE 
2126 3325 3F 23 C9 3074,04 021P7 
2127 3 52 02  33 E6 11F5JO 9377L4 
2122 3329 37 2E 24 ESTA,UN I0EP 
2225 25380 71 	32 21 5015,04 PRTIN 
2130 3391 16 FF 12012,02 IF 
2131 3393 30 34 71 PSTA,U4 09008 
2172 2352 OF 19 FC LC:4,03 11PC 
2133 3359 57  03 	31.3 0091,73 3 
2134 3399 19 07 9213,09 PRTLM 
212.2 2,331 30 35 67 ISTA,UN PREZ 
2135 7740 31 31 6E 8514,04 PR31, 
2137 723 22 35 6E 0071,04 FOIL 
2122 286 :2 71 1)180,53 013 
2135 !742 	2: 	IF 	101L"" I7:1,71 13 
2140 2384 C: 28 18 	PRINX 1011,71 TITBUY,. 
214: 0.390 	18 05 1130,15 20042 
2142 3343 3/ 35 70 3214,24 2141 
2143 33E2 17 76 15217,74 P7197 
2144 3374 05 03 	C0042 20121,72 3 
2145 3396 20 13 YO 	GOON 2022,77 PLINE 

TILE 'ALP' AS ASSEMBLED BT ST.STFm ON 11-23-72 PAGE 5242 

LINE 4211 El. 	E2 13 94 LABEL 010003: OPERAND COMMENTS 

2146 3329 24 21 1211,02 1 
2147 3793 CC 13 FO STR9,,72 11147 
2142 738E E4 36 0031.30 36 
2149 3122 er 31 79 9914,21 RELDIN 
2150 3303 OC 29 FC 1001.70 EPP,: 
2111 3305 14 05 0071,72 
2152 3722 1A 	11 3018,21 6E0126 
2123 1338 A4 04 0331,12 4 
2114 33CC CC 09 FC ST98,110 2PPC 
2115 1307 04 e4 1011,R0 4 
2106 3301 37 20 Y3 5008,04 APC 
2157 3004 04 OD L0111,132 CR 
2152 0316 31 35 70 E016,59 1141 
2119 022; 14 	01) 1011,10 LF 
2152 3313 31 35 70 E138,34 1541 
2:61 23312 31 32 21 3114,04 PRTLN 
1152 33E1 31 34 71 0515,04 10/08 
21E3 3214 13 	12 7013,08 COON 
2164 33E6 OC 13 77 NFITL4 1001,70 NIITES 
2155 3379 7.1' 	2C 	3) NETTLE 3514,04 APC 
2166 0370 IF 20 	C6 1032,24 F2NIT 
2157 3301 • 

33E0 02 BLESO RFS 1 
21E9 3312 02 PLINE RES 1 
2170 3331 00 BEIOST RES 
2171 3012 00 BY1SP RES 1 
2:72 3313 • 
2173 3313 • 
2:74 1313 • 
2171 3313 • 
2176 3723 OF 00 	10 HTIOUT LC04,73 9LKSON 
2177 1355 95 25 1117.70 NODIRL 
2176 3315 CI ST52,71 
2179 3319 00 09 IC L0111,10 SPPC 
2122 331C 31 34 C6 E314,04 APCDA 
2111 3017 01 2011,01 
21E2 3422 CC 24. 02 STRA,70 *1:24 
2153 3423 37 13 11 NCDIRL 2201,82 FFXOST 
2:24 3428 Cy AA 	14 2014,02 *C3FTR,4 
2191 Nes Cl 	12 71 ST01,52 REIOST 
1126 3420 20 13 72 LOITA,31 BTTSP 
2187 3421 CD 28 69 S1RA,R1 BITSTC,4  
2122 3412 C: 17 	22 S154,71 PITSP 
2159 3415 83 es FC 1114,71 71PC 
2156 14:2 82 01 0001,E1 01 
2151 3419 CD 09 PC ST01,01 0810 
2:52 04:0 1E 	FF 2271,02 FP 
2153 2411 16 RETC,LE 
2194 0422 • „ 	- 
2:81 3422 OF e4 11 EITOS 10111,72 TAPTON 
2:56 3423 15 3012,11 
2157 3424 0! 13 11 1014,112 ;IXOST 
2158 1427 06 02 CMI 	2.2 
215'9 1C 34 89 3425 

 
E018,10 77103 

2212 3420 02 1123,72 



5120 "21.2 .  IS 85515121ED PE SESTYp Cs 11-23-78 
	 PAGE 0041 

2165 8:06 71 12 63 84 LABEL CYCCEE 	OPERAND 	COMMENTS 

0221 3422 /4 03 	 SUPI,R0 	3 
2:22 

 
3427 GE e2 	 7055I,70 	HFIOSI 

2227 7471 24 01 	 1631,52 	21 
2204 3433 25 02 	822051 1231,81 	2 
2225 3425 CI EA 14 	 ST1A,61 	*011E6,1 
2222 3432 2: 04 14 	EFI352 1028,62 	OBPTR 
2279  2432. 54 01 	 21701,22 	1 
2229 2422 CC eA 14 	 STRA,Re 	OBPTR 
222; 

 
3442 FC 02 06 	 CCPA,Pe 	INDRAM 

22:0 2442 15 34 AP 	 17.28,1T 	81503 
2711 3446. et IC 	PINOT 1021,111 	1C 
2r:2 2442 37 46 27 	 5E08,5254 	121580 
22:2 2442 37 46 27 	 25TA,U8 	PAUSE 
2214 2441 14 18 	 COP1,3e 	ESC 
2215 3450 1C 20 32 	 15212,50 	131106 
2216 3453 31 34 76 	 3STI,UN 	BINI.DD 
2217 2456 22 	 HBO 	50182,2e 
221E 3427 CC 2.5 43 	 TP6,90 	*SUPE 
221; 3458 07  38. 	 LCII,I3 
2222 745C 37 22 47 	 BSTA,U8 	SIRO 
2221 3457 06 77 	 LODI,P1 	_IF 
2222 3461 e: AA 14 	SFADO LO:A,61. (*UPPTR.. 
2223 34E4 C3 	 STPZ,62 '- 
2224 3465 37 02 47 	 SSTA,UN 	SERC 
2225. 3468 85 22 	 CO8I,R1 	02 
2227 346A 96 75 	 PCIP,I- C 	FEADC 
2227 34E2 07 23 43 	 1008,22 	*SUPE 

346E 27 22 47 	 ESTA,CH 	SF,R0 
222G 2.472 ai 22 78 	 2518,25 	2FLAT 
2222 3475 CC 86 43 	 2TRA,F0 	*SDP!. 
2231 3455 OD EA 14 	 L0D8,91 	*08818.1 
2222 7475 24 23 	 6101,9e 	23 
2273 2476 CC 22 25 	 21I1.,52 	TPIS 
2224 34-2 26..,  AA 14 	BITS° L078,21 	*075128.5. 
2235 24E3 C3 	 5TR0,53 
227t 7424 38 02 41 	 7518,151 	5510 
2677 2487 In 02 2E 	 2048,81 	TIPS 
2226 3488 Gp 74 	 ICFR,E0 	PIISO 
2273 348C OF 88 43 	 LCD6.,23 	*2241 
2240 3457 38 22 47 	 1511 ,08 	SFRO 
6241 3452 2C 00 2E 	 I.01A.Re 	T'PS 
2242 3435 54 23 	 2080.120 	23 
2213 342? 15 OE 	 ICT3,10 	11152 
2244 349; 38 34 DA 	 2STA,UN 	AlFT 
2245 3490 1.8 34 56 	 PCTA,LT 	HBO 
2246 345F 35 34 E6 	BITS2 PSTA.UN 	BINADD 
224? 3482 25 21 zr--- 	- I5T2,UN 	AC! . 
2248 3485 01 20 05 	 1028,70 	OBST 
224; 3489 CC et 14 	 5TR2.60 	03716 
2250 3.488 QC es 70-- 	82103 1028,110 	PPPC 
2251 3487 37 35 A7 	 PETA,UN 	APCIA 
2252 3411 26 YF 	 LODI.R2 	FY 
2253 3483 BC CA 04 	 LCCA,R2 	TIPS 
2254 24E6 CO AA 14 	 5TR8,112 	*011E2.4  
2225 3489 2C CA 05 	 LODA,P0 	TMPApl. 

.7725 'ALP" AS ASS/2558in 87' .9751I4 ON 11-03-72 	 FACT_ 0242 

11HE ADDR 21 B2 P3 84 LABEL OPCO21: 	OPERAND 	COMPEIITS 

2256 24PC CE AA 14 	 5121 ,62 	*DEPTH,' 
2257 3458 22 	 7012,110 
2058 3422 C5 AA 14 	 STRA,R2 
2219 34C3 CI 13 71 	 5TRA,R2 	HEXOST 
226e 3426 17 	 PITC,UN 
2261 2407 17 
2262 0428 
2262 

 
3424 80 19 61 	ASCII 8538,80 	PC-51 

22E4 3402 CC 08 03 	 ST5A,80 	21552 
2265 24CE 77 08 	 PPSL 	WC 
2266 3452 20 	 1_022,182 
22E? 341:1 ec 19 80 	 AD2A,Re 	PC 
2268 31:4 CC 0A 22 	 5TPA,R0 	runt. 
2253 041? 75 Op 	 COOL 	WC 
2270 3479 17 	 RITC,UN 
2271 242A 	 • 
2272 3458 	 • 
2273 3458 eC ea 14 	AiHT 	2058,60 	OBPTR 
2274 3421 94 01 	 ACEI,80 	01 
2275 3415 CC 0A 14 	 ST28,110 	OPPTII 
2276 2472 60 20 06 	 COPA,60 	ENDRAM 
2277  3455 17 	 3511C,UN 
227e 3415 
227; 34E6 	 • 
2250 24E5 00 00 05 	B1HADD 1352,80 	OBST 
22E1 24E9 CC OA 14 	 STRA,R0 	OBPTR 
22E2 345C 22 	 ECP2,1/0 
22E3 3462 CC 01 15 	 ST24,10 	OBPTR*1 
2254 3472 17 	 RETC,UN 
2225 3481 	 • 
2285 7471 	 • 
2227 3411 22 09 IC 	FF126 1724,61 	BPPC 
2228 3474 14 	 5I10,10 
2229 3475 E5 04 	 0082,51 	4 
2270 74F7 lA 22 	 ICTR,LT 	NEXTL3 
2221 2479 e6 24 	 1121,61 	4 
2222 345E 25 21 69 	HEXTL3 LC:8,5.2 	BETSTG,' 
2:23 2471 31 25 56 	 2218,18 	511541 
2224 2721 37 35 6E 	 5011.04 	PpIL 
2295 3524 7; 75 	 7.226,81 	NEET13 
2226 3526 17 	 67.12,UN 
22.27 3527 	 • 
0258 3527 47 77 	INDIR 8421,83 	77 
2259 7526 05 11 	 1011,91 	11 
2322 

 
3521 CO 6A 18 	 1218,111 	151157,1 

2721 752/ 14 21 	 6c!,1,14e 
27e2 361e 16 	 661 ,LT 
2323 3511 15 	 RETC,GT 
23.24 3512 67 80 	 1071,E3 	80 
2201 3514 17 	 RFTC,UN 
2306 2515 	 • 

	

272? 3515 ZY 45 C9 - P2IND ESTA,UN 	1706 
2302 2518 00 OA 11 	 IODA,RO 	TAPION 
2329 2511 90 25 31 	 7182,E0 	6222 
2312 2110 20 13 71 	 1238,110 	07.2051 

.rf - 
	

? 
	 7,173 



• 

PAC/ 2043 
'FI:1 	"ALP.  IS ASST-'TIED IT CN 	11-07-78 

11,,F 	A:79 ?I 22 23 24 LASEL CPCC:E OP/PIVD CO!'!IINTS 

2711 	7521 14 23 9121.92 23  
2'712 	22,22 98 22 ECF2,7,C P201 

2212 	3525 04 21 1221,4.2 21 

2714 	2527 25 22 , 1221 IC2I.22 e2 
2- 25 	2f29 EA 	14 9791,7,2 *023,21.I 

2711 	3521 31 34 	DA IS28,74 6142 

2.717 	2122 9A 28 ICFR,LT NOUR 
2216 	2521 26 22 1,02:,92 03 

2719 	3133 22 E022,20 

2770 	3124 Cl CA 	14 2F9LP 9298,92 *02P29.- 
2301 	3527 16 72. 9948,82 21922 

2222 	353; 2F 34 46 NC2FR 2378,04 21912 

2223 	257C 21 45 C9 ISTA,uN LPC? 

232_4 	2539 CC eF 	14 P2:2 LCDA.R2 2995 

2325 	3542 31 47 4/ ESTAJIN 2102 

05 14 2225 

	

3545 1021,21 14 
2227 	3547 31 46 CI. BSTA,ON pRING 

2226, 	314A 24 Fe LC:I.P2 Fe 

2729 	2540 2: 25 74 1521,91 CO2C1F 
2375 	3049 3C 22 OA 2574,EQ DPFINT 

2231 	3552 37 46 F7 2971„UN PASSE 
2222 	3555 IF 20 30 352A,UN EDITOR 

2223 	255e • 

2334 	3512 C3 PRINT ST22,23 

2275 	3,-_,59 50 RIP 	,Pe 
2735 	35fA 22 1R9 	,92 

337 	7552 55 RIF 	.92 

227; 	7550 52 192 	,22 
2739 	3552 44 OF AN21,72 2F 

2:,2 	3511 Cc 76 AC 10:A.B2 22291.1 

2741 	3562 37 35 72 FSTA.UN 1947 
2342 	3565 47 27 1401,93 21 

2343 	2557 Oi 76 AC 1018,92 21291.1 

2244 	25E9 79 32 70 20,76.114 PINT 
234525.50 9920,UN 

2345 	2521 • 

2747 	7,5EI 24 20 PREL 10EI,P2 
2348 	3572 77 10 PINT PPSL RS 

2349 	3572 CD 29 FA 1028,11 022291 

2210 	3575 98 25 2019,/0 CFD:SP 
2251 	3977 2F 22 2A IFTA,LN :FRINT 

2752 	35"-q. 77 12 FP!: 9S 

2353 	3570 2: 2; 10 MIS? 1.0:1.91 DISFON 
2714 	3179 18 5: 9C22,12 P92224 

22f1 	3.41 44 79 6421,12 71 

2251 	3523 04 OD 1341,22 CR 
2757 	3585 98 24 2192.15 15593 

2358 	3187 22 ZE 1971.06 110951 
21.65 12 22 1'77 UN PRTRIN 

27E0 	3582 31 45 81 DI313 ESTA,uN ART 
75 12 2751 	3588 

 
FRTRTN CISL 15 

27E2 	2f92 17 !TC.1N 
2213 	3591 • 
2354 	7.591 3, 45 Cl LFCRST PSTA,UN LFCR 
2365 	2551 ?l 28 OF 10:1,20 DIspLN 

III0 	"AIP" AS ASSEt".BLFD ST STS2pm CN 	11-22-76 P87.1 2244 

LINE 	ALL? 91 	22 	23 24 16501 CPCC:1 OPERAND 	CO!'riNTS 

2755 	3597 84 	21 8.22:,0 1 
27E? 	3'±',2,2 cc 	2,4 	09 S228.90 DISPLN 

359C 14 	OF CCI,92 F 

27E9 	355/ 16 PE7C.L2 
227e3591 20 1043.90 
2.71 	3542 CC 2A ey ST76,92 DISPLN 
22722542 21 46 17 9278,UN PAUSE 
2r2 	3F_46 17 2120,28 
2274 	3557 • 
2375 	7187 6C 	1; 81 APCTA A:DA,10 PC-1 
2376 	3188 C: OA 05 STPA.12 TrFA.1 
2377 	3542 7? 28 9701 IC 
2376 	2587 22 9019,20 
2775 	2520 80 	19 60 8D:4,P2 PC 

523 CC 	24 	04 0718,90 2429 
231 	125 75 08 CFSL WC 
2362 	=23 17 192C,UN 
2183 	529 • 

2324 	25E9 • 
2265 	5.9 

2751 	2529 2! 	22 FEADIN I021,91 P2 
267 	352B CD 	13 Fe 9798.91 ?LIN/ 
2358 	712F 31 

 
35 42 2STA.0N 1129112 

27E9 	7501 eC eA 	2D 1728,12 FACY+I 
2232 	3'C4 64 67 A2:1,90 67 
2391 	2556 94 PAR 	.20 
2392 	7057 CC OA 22 S7PA,P2 PACF.1 

75C4 77 28 2901 IC 
.501 CC OA OC LC:8.70 PACE 
7522 44 66 A221.22 66 
3121 54 IAF 	IC 

2257 	522 7.7 	CA 	2C TF, 8.,22 PO/ 
2348 	2035 25' 	06 CPS:. AC 
22;; 	31.7 2„ Y 	35 	54 PSTA,UN PRINT 
2422 	2f2A OC 	2.4 	0D CIA,22 PAC1+1 
:421 	2522 2F 25 ta 1•378,UN HINT 
24::2 	72- 2 :4 	OA 13:1.92 IF 
2422 	3242 31 	35 72 1978,24 79NT 

0.4 	2: Lc:I.20 CF 
2475 	117 3F 35 70 ISTA,UN 2942 
2425 	2.508 17 2172,1)4 
2427 	3525 • 

245'6 	25E2 
245; 	2562 eC 2A 28 0A 11790F DATA YOPIF.LT.LY.LT.CP 
2410 	251-i 272 
7411 	2=F0 42 	45 41 45 ALIT 'LINE 	0229 21 22 93 24 LABEL OPCODI 0902690' 
1412 	25F4 72" 	20 	41 44 

2.` 24:3i 44 	52 22 4 2 
2414 	3571 31 20 42 32 
2415 	0500 21 42 33 22 
241 	7€24 41  34 	22 4c 
2412 	2E08 41 	42 	40 4: 
7414 20 22 	49 52 
2413 	2510 43 41 44 45 
2422 	35:4 22 22 	20 22 



6:12 'AIA' 
PACE 0245 

AS ASSEmELED ET 	STSTEH ON 	11-e3-7e 

IINT ADIR E1 22 23 /4 LA/EL 	UCCLE OPIPAND 	COMMENTS 

242: :32.e. 2e 4F 52 45 
7422 7612 52 41 42 44 
2427 7572 :2 22 20 42 ALIT ' 	CO4MENTS 	PACE 

2475 7624 41 42 42 	47 
5475 2625 42 74 53 22 
242E 3e21 22 22 22 22 
2427  267,2 22 22 22 	52 
245E 7274 41 47 45 20 
"22; 3578 FT DATA 22 
2432 72235 5A 2A 2A 22 25514 	ALIT. ••••• 	' 

242: 7771 21 DATA FF 

2432 3632 23 41 52 52 AM525 	ALIT ' 	ERROR 	*40' 

2433 7642 42 52 20 2A 
:474 3248 2A 2A 
2475 7_46 OA e: 22 DATA LY,CA,FF 
5436 7142  * 
2457 7642 CI 75 2.9 BLT-PAT 	LODA.91 ARTBUF:I 
2472 7542 If FITC.DT 
2473 764E IF 35 7e ESTA,IN PENT 
2440 3652 09 77 BIRA.R1 BLURT 
2441 3654 17 RETC,UN 
2442 3655 * 
2443 7527. .72 22 52 2020 	ASTA,IN ERASE 
2444 752E 17 41 30 2176,12 pcc,,r 
2445 3521 7.2 21 52 22922 	BSTA,UN ABASE 
5446 3652 1F 41 CC ACTA,UN AR 
2447 7511 * 
2442 3661 LIST CF TABLES 	  
2449 7661 * 
7450 3561 * 
:451 7621 70 TAE1 	DATA INZETO-JADD1 
2422 7612 5F DATA INI5..-JALD1 
2453 7663 65' DATA INREI-JADD1 
2454 7664 00 DATA INATS-JADD1 
2425 75E2 15 TAA2 	DATA OT7FAO-JADD2 
2455 7666 03 DATA OUTIM-JADD2 
2457 7E67 02 DATA OUTAEL-JADD2 
2422 35E2 00 DATA OCTATS-JADD2 
2459 ze6.2 63 TAE3 	DATA E21-2ADD7 
2460 766A E4 DATA 215-21113 
24.31 7562 22 DATA GAEL-JAD23 
5462 76EC 43 DATA CAES-2ADD3 
2473 356D * 
2454 766D 22 ?ABM DATA RETC-JEIO 
:=4E5 3662 25 DATA 2272-7FI0 
2466 366E 52 DATA RELF-IEIC 
5457 3670 12 --DATA CAS-DEXO 	IPPS) 
2462 3671 27 DATA DAR-JETO 
2455 3672 34 DATA TPS-7212 
2472 7573 52 DATA WATI-JII0 
2471 3674 42 DATA TMI-JE12 
2472 3675. • 
2477 7675 10 TA22.X1 DATA SFS-JET1 
2474 7676 72 DATA AED1-JEI1 
2475 7277 02 DATA RIR-JETT 

FILE 'ALP' AS ASSEMBLED EY SY5TE2. ON 11-03-78 PAGE 2045 

LINE ALIA 21 92 93 94 LABEL 	OPCCDE . OPERAND 	COMMENTS 

2476 3672 36 DATA 2E21-3221 
2477 3679 22 DATA LPS-JF.X1 
2478 767A 72 DATA WATC-JEll 
2475 3672 20 DATA RAL-JET1 
2460 7E70 El DATA ARID-JEK1 
24E1 7532 • 
2482 367D 50 AEDETB DATA AEDYI-AIDIX 
2482 3672 05 DATA ATDE1-REDEI 
24E4 3E75 25 DATA 552121-REDEI 
24E5 7.622 15 DATA RIDE-RADIX 
24E5 75E1 • 

2427 3621 26 AIITAB DATA REDO-REDO 
2488 3522 54 DATA 2231-RIDO 
24E5 3523 24 DATA AID1-92D0 
2456 7564 11 DATA EFL2-22D0 
2491 3E25 • 
2412 7625 20 WRTETE DATA WIITEI-WRTFX 
24:-,2 3626 OF DATA WATFI-WATFX 
2434 3567 26 DATA WATE5-5ATEE 

3655 26 24;3 
 

DATA WAT25-WATEI 
2436 3665 * 
2457 3556 20 WRTTE 	DATA WITI-WAT1 
2498 7681 25 DATA WRT5-WRT1 
2435 3625 17 DATA WAT4-WAT1 
2522 7521 17 DATA WAT4-W921 
25:21 7653 * 
2522 36125, 71 MCDTAB DATA DCOmD-OUT 

3296 73 2623 
 

DATA SI-OCT 
7554 36E6 43 DATA ST-CUT 
2325 3550 12 DATA TA-CDT 
72.26 3651 52 DATA 55-OUT 
2527 3652 • 

2526 7652 IC :NM 	DATA 10 INVALID OPCODES 
2725 7557 11 DATA 11 
2522 1E34 52 DATA SO 
251: 3595 91 DATA 51 
22:2 322.56 26 DATA ES 
2513 7657 97 DATA B? 
25:4 7658 C4 DATA C4 
22:5 7655 CD DATA C5 
2216 3532 35 DATA C6 
2517 2235 17 DATA C7 
251E 7650 • 
2515 .76.36 • 
2522 2691 41 4: 55 49 IFT7A8 ALIT "JI.010M,.' 
2521 7.6A0 42 41 21 2E 
2521 ..C44 IF EITO 	DATA 77 
2757 7E55 21 DATA 01 
7524 765..5 EF DATA IF 
25.25 7267 20 DATA FA 

2566 RI 117A Fl 
25:7 7.765 OF DATA OF 

36/A le 2528 
 

DATA 10 
2225 3.5A2 11 DATA 11' 
2572 36AC * 



,Fili 'ALE' AS ASSEMBLES ET 	SYSTEM CN 11-03-78 	
FACE 0047 

1149 AL2R 21 32 43 B4 LABEL 0820:1 0219AND 	COMMENTS 

=21 MAC 33 31 32 23 F1TBL ALIT '012345678LIBCDEF' 

2532 3530 34 35 36 37 
7523 2614 38 19 41 42 
2134 3529 42 44 45 45 
2522 3672 * 
Dt36 31E2 22 AORTAS 1ATA 00 

2527 3232 21 DATA 01 
2529 3191 01 DATA 01 

2159 3599 22 DATA 02 

2540 3622 
• 2241 2622 

2242 36C2 43 46 CCmIB2 ALIT. 'CR' 

:242 2622 41 66 A2CN CR 

2544 3504 43 41 ALIT 'CO' 

2545 3626 42 Ce ACCN CO 

2145 35CE 44 45 ALIT 'LI' 

2547  362A 43 98 ACON DDIS 

2548 .76cC 44 53 ALIT 'IS' 

254; 76CE 36 =5 ACON DISCS 
2220 2620 49 41 
2261 

 ALIT 'IN' 

3652 42 ;2 ACC!: IN 

2522 36:4 52 41 ALIT 'PA' 
2523 3616. 43 59 ACCN rpAGE 
'i524 zere te 43 ALIT 'PC' 
2555 :,..erl 43 41 ACCN pCIT 
25.15 392C 52 45 ALIT 'RE' 
2557 2531 41 94 ACCN RF 
2525 3550 41 41 ALIT 'AA' 
2509 36E2 41 45 ACCN AA 

2660 3614 41 52 ALIT 'AP' 

2261 3516 41 34 ACON AP 
2552 36E8 41 52 ALIT 'AR' 
2563 76E8 41 4C ACCN AR 
2224 3892 41 57 ALIT 'AS' 
2565 3617 41 22 ACON AS 
2525 3672 49 -2 !LIT 'IP' 

2127 7572 42 :1. A224 IP 
21E9 3694 4; =2 ALIT 'IR' 

25E9 36E6 40 35 ICON !PIT 
2276 35F8 49 23 ALIT 'IS' 
2271 3218 47 12 ACCN IS 
2572 3612 47 41 ALIT 'OA' 
2573 32172 42 19 AccN OA 
2574 3702 41 53 ALIT 'OS' 
2175 2722 42 72 ACCN 05 
22%6 3724 49 52 ALIT 'OP' 
2577 3706 4e Ei ACON CR 
2578 3702 53 49 ALIT 'SI' 
2579 376A 43 OF ACON • CSI 
2560 3722 53 54 ALIT 'ST' 
2521 3761 43 17 ACCN ' 	CS? 
2272 3712 54 52 ALIT 'Tp.' 
2163 3712 42 49 ACCN CTR 
2524 3714 42 12 ALIT 'BR' 
2555 3716 31 69 ACON BR 

FILE 'ALP' AS ASSEMBLED BY SYSTEM ON 11-03-78 	 PA.T.I 0246 

LINE A3DR 21 B2 BD 24 LABEL CP22DE OPERAND 	COMMENTS 

2=96 2718 43 40 ALIT 'CL' 
2687 3714 38 43 ACON CLIT 
2529 371C 45 58 ALIT 
2169 3711 21 11 ACCN IX 
25;6 3722 52 55 ALIT 'RU' 
2551 3722 23 52 ACCN PAIRS 
2592 3724 45 44 ALIT 'ED' 

2721 22 30 ACCN EDITOR 
574 3729 FF DATA FY 

22.95 3729 • 
2591 3729 • 
2527 7725 
2299 3725 • 
2579 2729 49 41 50 55 r6C0 ALIT 'INPUT PORT 	' 
2622 272D 54 22 50 45 
3511 2721 52 54 20 
2522 3734 Fi DATA F7 
2623 3735 4F 55 54 50 mSO1 ALIT 'OUTPUT PORT 	' 
2624 3739 55 54 2e 5P 
2662 2731 47 12 	14 20 
2626 3741 77 DATA FE 
2527 3742 42 52 45 41 NSG2 ALIT 'BREAK POINT 	' 
2626 2746 41 22 EP 41 
2229 3748 45 41 54 22 
25:6 374E FF DATA FP 
2611 3741 22 43 4C 45 6213 ALIT ' CLEARED' 
2212 3752 41 52 45 44 
2E13 2717 99 DATA FF 
2614 3758 53 54 41 43 MSG4 ALIT 'STACK- 	• 
26:5 3752 43 33 22 
26:6 2.727 72 DATA 1Y 
2E17 262 2? 49 4E 16 MSC' ALIT ' 

	
INVALID COMMAND' 

2616 2754 4: 42 	49 44 
2619 3758 21' 43 47 43 
2120 2762 4: 41 41 44 

3770 77 DATA FP 
2
E21 
622 3771 44 45 42 55 2516 ALIT 'LEBUC> 	• 
2625 3775 4' 29 2e 
1124 2778 25 IATA FI 
212t 37%9 =2 52 	47 47 	15C.7 ALIT 'EFOSBA. HALTED' 
2626 2772 52 41 	46 26 
2627 3791 49 41 4C 54 
2626 .111 45 44 
2629 3797 77 DATA FF 
2E:3 3758 22 52 45 41 .SGA ALIT ' 	REACHED AT 	' 
2931 3752 43 48 45 44 
2622 3796 20 41 	54 26 
2622 :2794 59 DATA FY 
25:".4 07 5 49 49  56.41 5S09 ALIT 'INVALID OPCCDE' 
2625 375; 42 49 44 22. 
2522 3792 46 50 43 47 
2627 3782 44 45 
2235 576.3 TF DATA YF 
262; 2744 22 43 43 31. ASIA ALIT 2C-' 
2242 3742 77 DATA YR 



'TILE 'ALP' AS ASSEMBLED IT SYSTEM ON 
PAGE 1049 

11-03-78 

LINT 177„9 B1 B2 P3 74 LABEL OFCODE OPERAND 	COMMENTS 

2E41 3725 20 20 49 41 MSGB ALIT  INVALID HIE VALDE' 
2E42 77A2 56 41 42 49 
2E43 27E1 44 20 45 45 
2144 37E7 51 22 56 41 
2645 77E; 4C 55 45 
2546 .770 11 DATA FT 
25473711) 42 42 49 43 MSGC ALIT 'BLOCES 	LEFT: 

2648 3751 4B 53 20 21 
2648 2705 4C 45 46 54 
2E50 3729 3A 20 20 
2551 3725 FF DATA' FY 
2652 3701 54 47 47 20 MSGD ALIT 'TOO MUCH' 
2E53 3751 42 55 43 48 
2654 3715 FY DATA FF 
2555 25 49 40  54 20 MSGI ALIT 'NOT FOUND .  
2655 3756 4E 40 55 42 
2657 37IF 44 
2E59 3730 FF DATA FF 
265.9 3711 4D 47 44 49 MSGY ALIT =MODIFY STRING 	"- 
2660 7714 46 59 20 53 
2651 37E2 54 	52 49 4E 
2E62 3710 47 20 27 
2E53 3719 02 ce 02 00 MNAMI RES 10 
9,..54 2713 00 02 20 00 

2555 3777  02 09 0.0 22 
2666 3770 00 00 22 00 
2E67 776F 27 21 54 4F ALIT 
259P 2203 20 27 
2E59 3201 62 DATA FF 
2570 3205 53 55 45 43 MSG10 ALIT '50MCRECE ERROR' 
2671 zsek 48 45 43 4B 
2672 ZEOI 20 45 52 52 
2E73 7912 4F 52 
1574 3614 IF DATA FF 
2675 3E15 te 41 53 53 MSG11 ALIT 'PASS 	I' 
2675 3619 20 31 
257? 3211 IF DATA FF 
2672 3E1C Ee 41 53 53 MSG12 ALIT 'PASS 2' 
2E79 3520 20 32 
2622 36.22 FP DATA FF 
2611 7823 53 59 45 42 MSG13 ALIT 'STMBOL OVERFLOW' 
2E62 7527 47 4C 20 47 
2693 2220 55 45 52 46 

2684 2,.221 42 	4'F 57 
2665 3632 FF DATA FY 
2565 3533 2e 45 52 52 M5114 ALIT ' 	ERRORS' 
26E7 3E37 4F 	E2 53 -- 
2E88 383A FF DATA FP* 
2689 3955 44 55 50 4C MSGI5 ALIT 'DUPLICATE LABLE: 
2E20 7976 4G 47 41 54 
2691 3243 45 20 4C 41 
2692 3247 42 4C 45 3A 
2693 7843 20 
2E54 3941 If DATA FF 
262,5 3642 40 50 43 4F MSG11 ALIT 'OPCODE .  

FILE 'ALF' AS 65SEMBI9D BY SYSTEM ON 11-03-78 	 PAGE 0251 

LINE ADDR B1 B2 43 B4 LABEL OPCOIE OPERAND 	COMMENTS 

.262 3851 	44 45 
2657 3953 	IF LATA FY 
2668 3254 AC 41 42 40 M5G17 ALIT 'TABLE USED TWICE' 
2698 3258 45 22 55 53 
27e0 325C 	45 44 20 54 
2701 7860 57 49 43 45 
2702 3264 IF DATA FY 	 - 
2703 38E5 47 52 45 52 MSG16 ALIT 'OPERAND' 
3724 3E59 41 41 44 
2705 3853 	II DATA FE 
7716 326D 52 45 47 49 MSG19 ALIT 'REGISTER FIELD' 
27e7 3.971 	53 54 45 52 
2705 7975 20 4E 49 45 
2709 3979 4C 44 
2710 387B FF DATA FF 
2711 397C 44 48 53 50 MSGIA ALIT 'DISPLACEMENT' 
2712 7,00 4C 41 43 45 
2-,17 3634 4D 45 4E 54 
2714 3988 FF DATA FE 
2715 nes te sl 47 45 M5G12 ALIT 'PAGEING' 
2716 5195 49 49 47 
2717 3862 71 DATA FY 
2718 3651 42 49 4F 41 MSC1C ALIT 'BINARY 	OUTPUT' 
771; 3.9,15 	52 59 20 20 
2720 76 ,99 	41 Et 54 50 
2721 3293 55 54 
2722 389F IF DATA FY 
2723 3140 43 47 41 4D MSG1D ALIT 'COMMAND: 	' 
2724 3864 41 41 44 3A 
2725 2668 20 20 
2726 3PAA FY DATA FF 
2727 79Ak 44 41 54 41 MSGII ALIT 'DATA 	INPUT' 
2724 7847 20 49 4E 90 
2729 3533 55 54 
2730 3685 IF DATA FY 
2771 3955 20 47 42 MSG1F ALIT ' 	01' 
2732 3919 97 DATA FF 
2773 2926 SIMULATOR 	 
1774 29'th 
1-736 36,1-4 	et 29 INYB LCII,R1 9 
2736 7922 30 46 57 ISTA,UN PSTRNG 	 INVALID anon" 
2737 3311 1F 20 4B BCTA.IN COMD 
2771 72C2 • 
7739. 3122 00 IR PIS 
2740 3223 
2741 3623 IC 99 60 OTTO! LCIA,Pe *PC 
2742 3E36 71 7A 85 BSTA,IN PCINC 
2743 3E59 22 77 STER,Fe IR 
2744 732B 07 ef 1031,75 OA 
2745 32C5 IF 56 92 VALID CC4A,93 INVA1.- 	CRICI FOR VALID OPCODE 
2746 7872 15 68 5276,12 INER 
2747 3872 5k 79 BRNR.P3 VALID 
274E 3E34 CI STBZ,R1 
2749 3855 C2 5TR2,92 
2762 3316 44 03 ANLI,8e 03 



'FILE ALP" AS ASSEMBLED BE 	SYSTEM. ON 	11-03-78 
RAGE 0051 

LINE ACCR 11 B2 B3 B4 LABEL 07272E OPERAND COMMENTS 

2711 3322 CC 	18 7E SOFA, E2 RECIND STORE REGISTER BITS 	(BITS 1 AND 0; 

2702 391E 11 PRE 	,RI 
273. 3212 71 PPR 	,R1 
2714 aen 21 LOD2,21 
2715 39DE 44 03 24:1.20 03 
z775 78E2 C3 5'5E7,92 
:--77 32E1 C5 	19 7r ETAA,20 Ann)) STORY ADDRESS m002 /ITS 	(BITS 2 AND 3) 

27te 3694 51 RPR 	.R1 
271G 2511 11 PRE 	,PI 
2712 3895  Cl ICIZ,R1 
2761 32E7 45 0E AND1.21 OE 
2.762 3629 44 	01 AN:I,Re Cl 

3929 75 39 27. 45 9028,20 FRANCE BRANCH IT BRANCH BIT SET IN INSTRUCTION 
2754 2612. 2L CO NCNB C0.I,P2 CO TEST FOR NOP 

27E5 2622 1C 	42 13 KTA,E0 NOP 
27E6 7222 21 42 CCM:, R2 40 TEST FOR SALT 
2717 2E21 1C 	2B gB ECTA,I0 HILT 
2768. 3226 OF 76 el. LCDF,R3 TABS.! SET UP REGISTERS 
27E2 3292 C3 5721,53 
2772 222C RF 	78, 21 ?SSA JALD1 
2771 3872 21 	18 C2 LO:A.R3 IP SIT UP OPCODE 
2772 2.222 47 	72 ANDI,23 E0 
2773 2924 67 01 1091,53 Cl 
2774 3926 CA 32 NONO STRF,R2 COMP 
2775 3908 C.9 39 STRP,E1 CTMP+1 
2776 292A CR 28 STRP,R3 CODE 
2777 390C CC 	1? 26 LC:A,P0 SFSL 
2778 390F 92 1751 
2779 3910 29 31 ICDP.R1 CTMP*1 
2720 3912 CA 2E 1099,2,2 CTMP 
:721 3914 02 COLE RES 1 EXECUTE CPC0D1 
2732 3915 CS 2C STPR.R1 CTMP+1 
2763 3917 C8 29 STPR.R2 CTmis 
27E4 7919 13 SPSL 
2775 3914 CE 28 STFP,R0 CTMP.2 
2735 321C 24 22 LCD2,R0 02 
2757 3212 92 LFSI 
2258 391E 2C 	1.8 C2 L558,70 IR 
276.2 3927 44 FC AN,LI,R0 FC 
2799 2924 24 	CEA COmI,20 C6 
2791 2926 18 29 BCTP,E0 NONBC BRANCH IF STORE RELATIVE 
2792 3926 R4 	CC Ccel,E0 CC 
2792 392A 18 25 RCTR,E0 NC!:22 BRANCH IF STORE ABS. 
2294 392C 22 16 LCDP,P3 CTmP.2 
27Fe 3221 CF 	IF 06 S728,23 SPSI STORE CUT TEE CC. 
`;7;6 2931 22 19 72 	NONBO LC:A,B2 AnRmD STORE ALL REG. 
2797 3934 20 76 65 1CLA,22 0852.1 .  
275E 3927 C3 ST57,02 
2799 3935 08 03 LOLF,E0 CTMP 
2320 3928 09 27 1325.81 C1m1,41 
2921 293C SY 3A 02 B51A JADD2 
2222 3922 11 42 13 BCTA,UN OCT 
2602 7942 * 
2Ee4 3742 02 00 00 	CTMP RES 3 
2825 3945 • 

FILE "ALP' AS ASSEMBLED BT STSTEM ON 11-03-78 	 PAGE 2291,  

1140 	AGER 	Si 12 /3 E4 LABEL 	CpCcrE CPTRAND COMMENTS 

2225 	3945 
2607 	3945 CF 76 69 BRANCH LCLA,R3 TAE3.I GET MAR SET UP USING ADDRESS MODE 
2525 	2942 	52 5022,83 
2221 	3949 El 2/4  27 BSI), JA2D.3 
2610 	394C 	02  18 C2 1028.112 IR 
2511 	294F 	or SF 26 LODA,R1 SPSL 
2912 	2972 	CC IA 7E ICIA,92 RECIND 
2643 	7955 YE 42 091,92 40 
2614 	3.357 	1: 39 17 ECTA.E2 5926 BRANCH IF IR*RED. BRANCH 
5E15 	271A, 	14 02 031,110 23 
2E15 	297C 	IC 39 84 .5278,E0 BRUN PRANCE 	IF UN 
2517 	335E 52 RFR 	,90 TEST CONDITION OT BRANCH 
261A 	3960 10 APR 	,Re 
2619 	3961 	21 ECP7,21 
2922 	3962 Cl ST72,91 
2821 	2963 Cl EPL 	,R1 
2022 
	

3924 	El ICPZ,21 
2322 	2217 22 5292,72 
2824 	2965 IT 42 13 15TA,LT OUT OUT 	IF NO EP8NC3 
2975 	39E9 3F 3B OE JUMPO 	BSTA,UN IND1RT SEE 	IF 	INDIRECT 
2.928 	39ec 	OF 18 CO JUMP 	10:2,23 IP 
2227 	3952 0? 20 TMI.23 22 TEST FOR SUBROUTINE 
2226 	3971 	35 38 56 2179,29 PUSH 
2922 	2274 CA CC JUMPS 	1022,20 MAR 
2920 	397E 0: OE 1.0:2,21 MAR.1 
2621 	3972 CS 26 STRP.Re PC SET PC TO NEN ADDRESS 
2632 	297A CS 25 S779,111 PC,1 
2133 	297C 	15 42 13 EcTA,UN OUT 
2534 	397F • 
2235 	297F 20 ADPMD 	FES 1 
2936 	312 e2 02 Fc 	FES 2 
2977 	922 22 00 YAP 	RES 2 
5E28 	3964 • 
2.47. 	2324 	22 BRUN 	1,C52,92 
27,2 	39E5 GA 62 1,572.,12 SumFe IF 	(13707,041 	TEEN ?RANCH 
2241 	379" 	05 76 IC:2.P2 AD,AmD 
12423922 94 22 CCml,R0 22 
282, 	232B 	12 17 2.222,EC 2977 BRANCH 	USING 	(2B7R: 

IF NOT 	?RANCH USING 	!Ink) 
234!: 	222: 	22 7R 22 RSTA,UN INDIRT 
2546 	292.2 	72 3A 6D 027A.UN LRIG 
2247 	2392 	Cl 02772.91 
2842 	3994 	20 5022,98 
2E49 	3995 69 6C 8252,01 M29.1 
22t2 	2997 	CD EA 1772.2.1 MAR.1 
2571 	7' 08 FF51 SC 
2E12 	29492 	29 17 A5CF,82 129 
22t3 	aFFr 	CS 63 0122.2.0 MAR 

2922 2t 26 CF21 115 
2981 	12 39 6C R279,UN 202? 

25`6 	3994 	09 tE 227E 	1112,81 2C+1 
2217 	29At 02 58 LCDF.R0 PC 
2'70 	3942 	58 22 2029,9.2 PCSAV 
225tG 	39-48CD 2A S'- 	.F1 20065.5 
2862 	3580 85 01 rCF1.91 01 



FACE 0213 
ElLI 	"112-  AS ISSI'111D 3! 	SIETE.  ON 	11-23-7P 

1:NE 	17DR 51 	12 13 54 LABEL UCCLE 0018852 COMMENTS 

2951 	3911 77 02 F8S1 VC 
'612 	3,12 AG 02 5U 	82 PO 
2653 	2512 75 26 CFSL WC 
2F04 	39E4 OF 	41 S'. 	P2 PC 

CS 49 ST11,11 P0+1 7205a 5E,_.,  
2615 	3936 01 25 LODR,R2 .PC 
2617 	3951 31 38 93 BSTA.UN PCINC 
78E9 	3581 2e IORZ,R0 
2801 	7,958 CC 19 80 STRA,R2 PC 
7670 	3121 CC 	19 81 ST1A.R0 PC+1 
2671 	3824 22 1.852,12 
21'72 	3E25 ay 3/ 22 EST4,08 C1ELO 
2303 	3523 OP 05 LOIR,R0 PC SAP 
2674 	39CA CC 19 82 STRA,12 PC 
5821 	3927 OE e7 LOTR,R0 PCSAV+1 
2 -$75 	3921 CC 19 61 STRA,R0 PC+1 
2277 	2952 11 39 69 BCTA,UN JUMP2 
26'9 	3575 
2209 	0915 80 20 PCSAV RES 2 
2360 	3SD7 • 

2661 	7977 
2662 	25557 31 38 ES IRE? BSTA,UN LREG 
2263 	39:8 Fe 80 TMI 	,R2 PO 
2884 	395C 18 07 BC TA.EQ BRECO BRANCH IT INC. CR DEC. REG. 
2625 	!SEE 00 Locz,ye 
2266 	3523 1C 	42 13 ICT8,10 OUT 
2567 	39E2 18 35 69 ECTA.UN JUMPO JUMP 	IF REG NOT ZERO 
7628 	2915 86 20 Byace TMI 	,R2 20 
2885 	29E7 1E 02 8451,12 B28-C1 
2890 	3918 84 02 17,21,12 02 
2691 	3911 #4 21 BREG1 SURIJO 21 
2292 	39FS 31 31 23 BSTA,UN IRE? 

2E91 	3952 20 1072, R0 
2894 	3981 IC 4? 13 1CTA,IC OUT IF WO. NO JUMP 
2595 	351'4 38 3,R OE 5STA,5N INDIRT DO THE JUMP 
7696 	3817 ea, 	15 E2 LCSA,R0 MAR 
2657 	3HSA 0: 	19 9.3 LCIA,R1 MAR+1 
2598 	3980 11 19 74 BCTA.UN JUMPS 
2899 	3822 
2520 	3100 JADD2 IOU 
2901 	7122 
2922 	3/00 • 

2122 OUTESS ECU 
2924 	2520 CL 89 82 OUTREL ST81,81 .MAR 
2525 	3101 CUTIM ECU 
2505 	3103 OF 11 7E SRI? LODA,P3 REGIND 
2927 	3126 18 29 ECTR,E2. RIG1 	• 
2522 	3128 OE 	IF 05 LOTA,R2 SPSL 
2529 	31271 46 	12 ANEI,R2 10 
2912 	2502 16 02 ICTR,EO RFG1 
2911 	3121 87 03 A2DI,R3 23 
2512 	3/ 11 CF 71 FF RIG1 STRA,R3 CPURIG,I 
2513 	3114 17 RETC, UN 
2514 	3815 
2815 	3/25 

TILE "ALP' AS ASSEMBLED IT SYSTEM ON 11-03-78 PAGE 0254 

1188 ASSR 11 12 13 14 LABEL CPCOLE OPERAND COMMENTS 

2916 3115 CP 29 CTZERO ST18,110 STEM 
2517 2017 01 LO2Z,81 
2912 3915 35 69 1STR,UN IRE? 
2919 3111 e8 04 Lc:11.n ZTEM 
2922 :111C CC lE FF 5TR5,R2 CPUREG 
2821 291! 17 RiTC,UN 
2522 3120 
2523 3820 03 ZTEM RES 
2924 2121 
2925 0151 
2926 3121 JODI EOU $ 
2977 31121 
2928 1121 
2929 3121 
2yao 7.951 31 33 tA INABS RSTA,UN GABS 
7921 3524 02 	19 60 LODAJO PC 
2932 31.27 44 52 5221,82 60 
2533 3829 20 Is 82 LCIA,RI MAR 
2534 3120 45 	11 8471,81 18 
2905 312E 51 IORZ,8.1 
2536 2128 CC 19 82 SI11,12 MAR 
2537 3132 3F 38 OE BSTA,UN INSIRT 
2539 7335 OC OA OC 1050,80 PAGE 
2939 3816 18 30 BCTR,FQ INAISE 
2342 3331 05 00 LOII,82 00 
2541 2872 E4 60 0081,80 60 
2942 :WI 18 07 1CTR,E8 LDABSO BRANCH II INDEX-ONLY 
2543 3440 DO PRI 	,R2 
2944 7141 11 02 8571,LT LDASS1 BUNCH IF AUTO-DECREMENT 
2945 3143 66 02 5321,52 02 
7541 3145 LE 	21 10151,1 SUBI,R2 01 
2847 2147 31 3A 6D trAyse ISTA,UN 1180 
7942 3141 82 1700,12 
2949 3445 38 31 e3 1511,55 SREG 
2850 3141 EC 19 83 5DT5,90 MAR.]. 
2951 31E1 CC 	19 63 5591,12 MAR+1 
2522 2154 77 26 PPSL WC 
1953 3456 22 E017,82 
794 3177 PC 	15 82 1721,10 MAR 
2955 2168 75 OS CPSL NC 
2956 315C er 19 62 LCLA,R1 MAR 
2957 3118 44 	18 5221,12 11 
21E6 3101 4! 	60 1N1I,R1 80 
2959 36, 3 GI 1020.31 
2950 3104 CC 	19 82 STP3,10 MIR 
2951 3567 23 1780,80 
7.967 245$ C8 	14 SI11,82 REGIND SINCE INDEXED, RO WILL 82 USED 
2.7.63 3045 25 59 82 551302 2208,21 *MAR 
2504 3917 01 el DREG 1022,93 REGIND 
2587 215F 16 	09 1CTR,EC RICO 
2856 3101 OC 	IF 05 1371,10 SPSI, 
2157 7174 44 	IC A40I.52 12 
2902 3575 26 	22 22528,12 RIGO 
7959 2176 87 23 AT 	.E3 02 
2972 3871 OF 7E 88 5102 1075.13 CPURE?.1 



1911 22!..t 
'FIEF '912' AS ASSIHELID IT STSTEH ON 11-23-78 

1185 92:P 21 E2 13 14 LIBEL OF597I 	OPIFAND 	cor*ros 

2971 3871 17 	 riTc.12N 

2972 3971 	 • 
2972 21.71 03 	 FIGIND PIS 	1 

2974 2972 	 • . 
2275 	.72 2: 99 82 	ICH 	1218,51 	.21 
2975 3952 32 14 	 1573,09 	FCINC 

2..77  29E4 II 67 	 ECT.?, CN 	LRIT, 

2576 3966 	 • 
2979 3A95 2F 39 27 	INRIL ISTA,CN 	COIL 

2992 396S 21 22 OF 	 BSTA,CN 	INDIRT 

	

386C 0: 99 62 	 I078,21 	.HAP 

25 522 29E9 12 5C 	 1C7F,UN 	LRE,^, 

29E:7 2891 	 * 
29E4 3961 29 EA 	INZFRO ESTR,UN 	151G 

29E5 3993 Cl 	 5752.21 

2526 2994 CC 1I Yr 	 Lor5,22 	CPURFG 

2967 3997 17 	 RITC,UN 

2996 2A5e 	 . 

2299 3199 77  12 	?CINC ?PSI 	RS 
cc.'q 3898 03 	 STF2,5.2 
2991 3992 22 	 1082,50 
2992 3990 25 01 	 LOII,21 	01 
2993 0991 er 19 80 	 LC74,52 	PC 
2954 ?A91 ED 19 81 	 ADDA,R1 	PC-21 
26ZE 3994 77 OS 	 PPSL 	WC 
9696 288E 62 	 AISZ,R2 
2697 3987 44 li 	 9921,62 	1F 
9928 2989 42: EC 	 ANII,R2 	67 
5999 299? E2 	 109.2,22 
7222 2922 CC 19 60 	 STRA.R2 	PC 
2001 3882 CD 19 81 	 STFA,P1 	FC21 
2022 3922 22 	 ICII,R3 
2.203 3993 75 16 	 5551 	VC22S 
2284 3A95 17 	 RET0,24 
2225 395.9 	 * 

52-29 29,1E 77 10 	PUSH 	P5S7 	PS 
2027 39E522 	 22,72,R3 
27e1 39'59 IC 1F 27 	 LCDA.R2 	SPSU 
2229 381C C2 	 STPZ,52 
2212 2850 91 01 	 9902,22 	01 
7211 2957 46 07 	 2N57,52 	27 
3212 38C1 44 98 	 ANTI,F2 	FE 
7013 2803 E2 	 IC22,92 
2214 39C4 CC 19 07 	 5799,12 	SPSU 
2215 2857 :2 PRI ,52 
32IE 392E CC 19 SO 	 Leri.22 	PC 
2217 28C5 CE 79 :8 	 STFA,92 	STACK,I.  
2319 3959 2C 19 81 	 9229.92 	PC+1 
2219 3801 CI 75 DP 	 STFA,F2 	STACK21,I 
2222 0914 23 	 1C:2,53 
7271 29I2 72 10 	 CPS 	FS 
2222 38D7 17 	 557 ,UN 
3223 3A06 	 • 
3224 29I6 02 20 02 PO STACK 095 	12 
3225 3911,C 22 00 00 22 

FACT 2296 2112 'ALF" AS AS5I251ED IT STSTIH CN 11-03-76 

LINE 9:19 21 12 23 14 LABEL CPCCDI 	00FRAND 	DC,MPINTS 

222E 22I2 02 00 00 20 
3027 2814 22 20 20 20 
2028 2956 	 • 

2025 3629 77 le 	POP 	IPSL 	RS 
2022 2919 03 	 STE,Z,R3 
2021 2929 30 10 27 	 L218,R2 	SPSD 
2032 3929 C2 	 ST12,52 
3023 2Ali Cl 	 ST22,21 
2224 2622 At 01 	 5121,11 	21 
3235 2822 45 07 	 0N27,21 	07 
3236 2994 44 I6 	 ANDI,Re 	F6 
2237 3A29 El 	 ICPZ,R1 
7236 2897 CC ly 07 	 STR1,R2 	SPSU 
7039 3529 45 27 	 ANDI,R2 	27 
7240 3995 CO 	 PRI ,P2 
7241 2981 e1 7A  re 	 LC:8,12 	STACK.' 
2.42 3222 CC 19 62 	 s'.24.92 	PC 
3243 2223 OI 71. D9 	 1029,22 	STACK-1,I 
2244 3122 CC 19 El 	 2299,110 	20,1 
2049 2179 22 	 2102,83 
2246 29.19 75 12 	 CPS/ 	PS 
3247 2210C 17 	 FITC,UN 
2249 222: 	 • 
7,249 2221 22 	 181122 995 	1 
22:20 2IeE 	 • 
3251 3925 e8 7D 	140129 LCDR,Pe 	INDIRO 
2022 2912 14 	 PITC,E0 
2092 3511 77 10 	 PPSL 	PS 
2024 2912 27 20 	 LODI,R3 	22 
2255 3915 er 99 E2 	 L:18,91 	.HAR 
2228 SF1E 29 29 62 	 1079,93 	.H95, 
2257 3112 CC 19 63 	 5228,12 	HAP21 
2096 3111 C: 19 62 	 2909,91 	MAR 
2029 2521 79 10 	 :PSI 	RS 
3292 2223 20 	 5-021,20 
70E1 2224 CS 67 	 STRP,R2 	INPIRO 
22922E22 17 	 FET0,0N 
20E3 2227 	 • 
2.'94 3297 	 9691'2 SOC 
225.5 27=27 	 • 
201E 2227 2C 99 60 	GRIT_ 	LC:A,B2 	.FC 
2297 2929 32 38 98 	 125TA,UN 	PCINC 
2eee 357: Cl 	 GPIL2 ST22,21 
3219 2122 44 82 	 A401.Fe 	60  
2072 2270 CC 11 0: 	 2298,50 	1811110 
2071 2E22 21 

 
-2 11 

20,2 222; 94 42 	 THI.F3 	40 
22737125 18 le 	 5CTF,IC 	FELL 
32'4 222E 4f 3f 	 ANII,51 	32 
3275 3229 22 	 FOFZ,F0 
2276 3529 ED 19 61 	 AD78,91 	2C81 
3277 2121 :2 lg ez 	 5,05.91 	Z,81 
2076 2,7•il 77  25 	 PES: 	WC 
2379 7E42 6C 19 62 	 8778,22 	PC 
3292 3946 15 14 	 1:".1.1N 	PAL 



2111 	ALF" 	AS 	ASSEMPLED 	ET 	sTsTrm ON 	11-23-78 PAGE 0257 

LINE 	AE011 	Il 	12 	13 14 LIBEL ceccrr OPERAND COMMENTS 

3221 	7C 	19 	SI RELM OA 	60 PC.1 
3092 	.3:41 	21 	EF 5001,11 FF 

313 	3242 	41 	32 5821,61 3F 
31184 	2946 	65 	01 1211,61 01 
2085 	7151 	Al 1362,81 
3216 	7112 	CC 	19 	23 5710,60 626.1 

3257 	3216 	77 ea FPSL AC 
2221 	2917 OC 	19 62 LODA,S2 PC 
7288 	3111 	A4 	20 SUII,F2 ee 
72207T1C 	44 	IF RID ANOI,F2 15 
3021 	3C1F OD 12 80 L021,61 PC 
:W,2 	3111 45 62 01701,61 60 
2253 	2E63 	61 1052,61 
7264 	2114 	CC 	19 22 0160,50 MAR 
3205 	.7% ,,;7 	'08 CPS1 1.0 
2256 	2112 	17 RE2C,UN 
2067 	21.15 
32SE 	2590 22 99 82 GABS LOLA,62 *PC 
RS; 	3E80 35 30 sa BSTA,UN PCINC 
3:20 	2 1E70 	Cl E782,61 
2121 	7171 	44 	60 1821,00 80 
ale: 	2:772 	CC 	13 	eD STPAJO INDIRO 
2123 	371'..7 	21 LC12,111 
2104 	2177 	44 	62 2811,52 60 
3125 	357S CC OA 2C 5751,52 PAGE 
3106 	3572 45 71 5801,81 71 
3107 	3772 	CD 12 82 STRA,R1 MAR 
3108 	3121 OC 99 80 LOCR,R0 *PC 
3121 	3/24 36 30 98 5STA,UN PCINC 
3110 	7E97 CC 	19 63 ETF0,12 MAR.1 
3111 	21E0 	17 6211,28 
3112 	2226 * 
3113 	21e3 51 FLO RRS 	.61 
2114 	21 2.1C 	et 	76 	CD LGDA,R1 TLBUO,I 
3111 	3224 	C3 ETPZ,S3 
2112 	3392 95 3B 11 620 JEXO 
3117 	2502. * 
3112 	3E53 	51 En PPR 	.S1 
2110 	2124 	22 76 75 LO2A,R1 TABEX1,I 
2120 	32127 	C3 5762,63 
2121 	3593 	95. 	3C 	12 BEA JEX1 
2122 	3E21 
3123 	2991 05 07 SALT 1.061.111 7 PROGRAM HALTED 
3124 	71E511 	3F 	46 	17 BSTA,UN PSTRIC 
31252180 	IF 	42 	63 BCTA,ON DCOMD 
7,122 	553 
211-7 	2252 

RETCO 3126 	2253 CC 1A 7E LCI10,62 215GIND 
3126 	2106 54 03 COMI,60 03 
3132 	3102 	18 OD ECTR,E0 SET 
3131 	3100 	52 582 	,50 
113' 	2501 	50 PER 	,20 
2173 	3517 	22 	IF 26 LC21,61 SPSL 
3134 	,.SAF 	44 	CO 0N01,82 CC 
3125 	3111 	45 	CO ANDI,61 ce 

FILE "ALP" AS ASSEMBLED BT SYSTEM ON 11-03-78 nal 0058 

TINE ALDR 	El 	122 33 24 LABEL CPCCLE OPERAND COMMENTS 

3136 3153 El COM2,111 
31:7 3114 SC 42 13 BCFP-EC CUT 
3132 2127 35 	:A 28 RET PSTA,UN PCP 
3139 3010 	17 RETC,UN 
7140 211B 
2141 111 
3142 31E3 
3143 3058 
3144 31121 2560 ECU 
3145 31E1 
3146 2E59 31 66 RETC BSTR,UN RITCO 
3147 322D IF 42 13 1CIA,UN OUT 
2142 7502 . - 
:149 31,00 35 61 RETE BSTR,UN PETCO 
21te 2502 OC SF 07 L000,62 SFSU 
2111 31.Ct 	44 	Ca ANDI,P0 DE 
3103 2a:7 	CC 	15 27 5380.50 SFSU 
11153 21,24 	16 42 13 9CTA,0N OUT 
2114 235.00 
7115 aecc OC 	18 C2 CPS 1021,12 IR 
3115, 3150 C3 ST50,63 
3157 3501 47 01 ANDI,63 01 
3112 3522 	Cl STP2,61 
!It' 75114 	27 01 E061,63 1 
3160 3106 OF 7F 26 10110,53 SPSL,I 
3111 3E22 eE 99 ee 1000,92 *PC 
2162 317C 3F 	38 SS BSTA,UN PCINC 
3193 ,11125 	65 	02 365 	.61 22 
3164 3E711 	18 	05 12711,52 CPSO 
3156 3E83 	26 FF 5061,62 FF 
3166 3116 	42 AN112,12 
2157 33E2 15 01 1263,UN CPS1 
3168 25E8 62 CPS2 1062,62 
7109 2129 	CF 75 26 CPS1 61668,E3 SPSL,I 
.7172 2E1C 	IF 42 13 PCTA,UN OUT 
3171 2ILF 
2172 311T 
2173 11922 	21 	18 02 TPS 1021,111 IR 
3174 2122 4/ 21 0N21,61 01 
3175 3114 25 01 E091,51 1 
2176 2110 22 76 26 L021,11 SP51,1 
3177 3E29 15 23 ICTR,UN MCG 

172. ael.a 
3179 2111 
71E2 31.86 	31 	30 62 TM' 1510,3! LAIC 
3151 35!! 	et 	95 ee MCC L320,62 *PC 
2102 2021 	21- 	28 SP 2520,UN PCINC 
3123 3734 	47 AN5Z,E2 
2:04 22 I_7,92 
21,5 1:25 	Sri 	22 00116,17 MASECC 
7186 LCeS 	24 	TY 10181,60 FY 
21E 7  2250 	13 MASECC SFSL 
2:82 3:22 	2: 	16 26 IC00,61 SEEL 
3186 32021 	44 	CO 0821,62 C2 
2190 2,312 	45 35 ANLI.F1 31 



FILE 	'ALP' IS 601E13:92 PE 	STSTE8  CN 	11-23-76 
PAGE 22.19 

1196 	533 2 	21 	12 	13 24 IAIEL 	2PCC:E OPERAND 2288ENTS 

7161 	3:12 	El 	 1091,91 
210.2 	2C13 	CC 	19 	26 	 5724,2e SPSL 

3153 	3216 	1F 	42 	13 	 I106,1N 022 
2104 	7110 	 • 

3101 	3019 	 ♦ 
210:5 	371E 	e: 	5; 	22 	RIDE 	1001,21 °PC 
7:07 	3020 	3f 	38 	99 	 ISTA,UN PCINC 
3102 	37122: 	 l'022,22 
31.02 	3:22 	C 	IC 22 	 TRA,R1 2.222X-1 
3222 	3223 	CI 	se 	 1321,112 22 
3221 	3221 	20 	7: 	22 	 ISTA,CY I/O 
2222 	3722 	22 	71 73 	 L225,72 RE112 .25,1 
7223 	7173 C3 	 9222,13 
3.24 	322: 	CF 	12 24 5TRA,23 Fastc 
2221 	3C229 	If 	3C 25 	IRED 	?SYS 62:E1 
322E 	3072 	Se 	14 	 27111,20 IREIE 
3227 	3274 	Cl 	 REDC2 	STRZ,R1 
3202 	2035 	17 	 CFSL 
3.229 	3021 	21 	11 	06 	 10:4,112 1951 
3212 	7079 	44 	CO 	 AN21,48 CO 
3211 	3222 	46 3F 	 6:71,2.2 39 
.7212 	3:2: 	12 	 I2I7,22 
3213 	3C36 CC 	12 06 	 0216,62 SFSL 
3214 	3241 el 	 LON,R1 
3215 	3242 31-  34 03 	 ISTA,UN SPEC 
3216 	3245 	11 	42 	13 	 011004,115 CUT 
3217 	204'5 
3212 	3045 3f 	3D 25 	IREDE 	5.0:5,09 22R 
2211 	3040 	IP 	62 	 ICT2,U4 IR22 
2220 	3240 
7201 	304: 	2: 99 80 	WRTE 	2224,R1 ofC 
7222 	3092 	35 	3A 96 	 PSTA,UN PCINC 
2223 	3253 	22 	 202.2,10 
7224 	3254 	CI 	 5.722,22 
3225 	3C55 	0' 	IC 	68 	 0715,81 WRTS1-1 
3129 	3211 	3f 	72 	22 	 2.024,U47 I/O 
3227 	3251 	20 	75 	55 	 9074,92 421172.1 
3221 	3052 C3 	 STRZ,R3 
320.5 	3C9? 	21 	3C 64 	 2506 WPTEX 
2230 	3252 	17 	42 	13 	 PCTA,UN CUT 
7231 	3215 
3232 	3.0E5 

30St 	f4 	22 	RE291 	'979 	R" Cl 
23E7 	7f 	CO 	 CPSL CO 

asas 	3050. 	17 	 ETC,UN 
32.36 	3214 25 ee 	RE221 	2021,21 2 INPUT PORT " 
3237 	7212 21 	41 	C7 	 3STA,UN FSTPNG 
3232 	3252 02 	1C 12 	 :224,20 222E1,41 
3239 	3C72 32 47 42 	 2508,09 6102 
3240 	2071 24 	2E 	2224 	1221,22 
3241 	7377 	32 41 	22 	 ISTA,19 Yi 
3242 	3:75 	37 47 eF 	 5274,09 HEXIN 
3243 	3072 	17 	 2272,11N 
2244 	7278 02 	11 90 	PID2 	L017A,Re PRESET 
3245 	2051 75 	CO 	 CPSL CO 

HIE 	'41P' 	40 ASSfeBIED 51 SYSTEM ON 11-03-75 FAG? 0E12 

IINE 	4222 	SI 	22 23 54 18911 	022311I OPIPAN2 COMMENTS 

3241322,7 	17 	 2.222,UN 
3247 	2225 	 • 
3242 	3224 
7249 	3264 	 • 
3250 	3224 3f 34 12 	VITEX 	ISTA,UN LREG 
2211 	3257 	24 	02 	45711 	5701,20 00 
2252 	322C 	17 	 PETC,UN 
2213 	3055 	 ♦ 
2214 	30E5 	22 32 72 	2ITI5 	2524,26 CERICA 
3255 	322 	18 24 	 2022,20 42.71.1 
7252 	30

0
21 	25 FY 	 L221.51 IF 

2217 	:051 	12 ee 	 BCTR,UN WRTIO 
7.2f2 	3033 
1 	 W0.1.9 	3CG3 	25 	ec 	RTEI 	201I,11 20  
32523.035 	Cl 	14 	liFsFe 	5TP2,21 TYLAG 
2211 	32 5 7 	CO 	Cl 	 2221,91 "OUTPUT PORT 
:12E0 	30,G0 	37 	46 	C7 	 5004,29 PSTENG 
3293 	3001 es 61 	 LCIR,Re WRTS1.1 
3264 	.72CF 	72 	47 	4F 	 2.5.24,UN EXOT 
2255 	3251 	24 	32 	WRTALL LC:1,22 
3226 	3043 32 45 22 	 3026,09 WPT 
32173254 7f 34 	22 	 2STA,UN IRE; 
2262 	3056 	05 	01 	 1.029,23 ?FLAG 
3219 	7052 50 	41 	22 	 5024,10 62T 
2271 	304E 	12 47 	42 	 22?4,11/4 253T 
3271 	2021 	 • 
3272 	3321 	02 	 TILAG 	PEE 1 
3273 	221'2 ♦ 
2274 	2352 
3775 	32-S2 	 JE11 	ICU 
2.71 	012 
7.77 	7:?2 	 :AR 	ECU 
3776 	3.362 	 RII 	FCC 
.27,D 	3022 	31 	3A 	.1.2 	RRR 	1524,19 LIEG 
3722 	3201 	ef 	01 	 1211,P1 Al 
3251 	3737 	es 	ls 	72 	 9725,21 ADR8D 
3212 	3014 	Cl 12 	22 	 LC24,03 IR 
32,73 	33:: 	47 	FC 	 01.2.23 FC 
214 	°7 	lf 	33 	es 	 5074,36 6080 
3:E5 	 • 

332.2 	12 	15 	C2 	SIC 	L024,91 IR 
3227 	2001 	45 	01 	 ANI1,21 01 
3211 	3077 	21 	Cl 	 2221,21 1 
7:229CP 20 	71 	26 	 I0775,2.1 SPSL.I 
3222 	2202 	CC 	12 	FY 	 11924,20 2222.29 
3201 	39701 	IF 33 	el 	 1075,Ch .4.5223 
Z152 	 • 
300! 

254 	30:2 	es 	15 	02 	LPS 	1224,21 IR 
7791 	72:5 	41 	Cl 	 AssI,91 21 
221.5. 	7037 	25 	01 	 9351,21 1 
7267 	.10:3 	QC 	12 	FY 	 1024,92 CFEREG 
3202 	20:0 	CI 	79 	25 	 ST24,11 SPSL,I 
220G 	3002 	12 42 	13 	 1011.2N OCT 
2222 	3062 	 • 



Pill eivi 
0110 	A . AS 	ASS1mBLED IT 	S/STEm 	ON 	11-23-78  

11NE 	A220 II 	?2 53 24 LAPEL CPCOLI OPERAND COMMENTS 

0021 	3212 * 
3302 	307.2 06 43 PEIC 1221.02 'C' 

3702 	3014 et 01 LODI,111 el 

7.704 	3006 10 04 2019,60 PEDIT 
730t 	3208 Pe 44 REDD LOt1,112 "D' 

3705 	3210 OE 22 
3307 

	

3010 
1011,01 00 

eC 	1E 	C2 REDIT LCDA,E2 IR 
318 	3 010 44 	FC 6425,00 FC 

01509 	0211 26 	12 STER,R0 REDO 
331e 	3:63 04 01 LODI,00 01 
3311 	3115 CA 	2C 5TRE,112 HOLD 
7.712 	3207 06 60 L025,12 80 
3313 	3202 30 75 62 ISTA,UN I/O 
3314 	351C CC 76 81 1.054,00 RIDTAB,I 
7315 	7C1F C3 S19E,83 
371E 

	
37, 00 i.'', 	22 STP.P.,50 03S1G 

0317 	3322 FF 3D OC EREDIT ISKA REDO 
3316 	3905 IC 3C 34 ICTA,EG REDGC 
3712 	7578 22 	11 2STR,UN ERR 
0320 	2504 12 	7E ECTR,UN EREDIT 
3331 	33ec • 

7322 	3020 70 REDO 0020,20 
30:3 	0502 ?t 	CO COSI CO 
33:4 	:OF 17 RETC,UN 
3225 	3212 • 
3326 	3310 05 00 RED1 LODI,01 0 - INPUT PORT 
332? 	3212 39 46 C7 TSTA,UN PSTRNG 
7322 	3215 28 00 5009,110 HOLD 
03.29 	3317 3F 45 BD ISTA,UN WET 
33.30 	221A IF 3C 75 PCIA,UN REDA 
3331 	7112. * 
3332 	3215 OC IL TO PEt2 LODA,R0 PRESET 
2333 	2520 75 CO CPSL CO 
3334 	2522 17 RETC,UN 
3331 	351 23 • 
22736 	3323 02 HOLD RES 1 
333.7 	3224 22 035TG RES 1 
3326 	3525 
2339 	2525 es 02 IRE LOD1,21 P 
2340 	75.27 30 	46 CA BSTA,UN PRING 
2341 	372A 02 72 LODR,I13 R35TG 
3342.222C 17 RETC,UN 
3347 	3525 * 
7344 	2222 06 43 WRTC L0D1,02 'C' 
3340 	3520 25 el 1.02:.01 el 
7346 	0731 II 	04 FCTR,UN WRTIT 
3347 	3532 OE 44 APED L021.02 
3348 	0533 es 20 b3-RI,111 00 

WRTIT 3349 	3237 OC 18 	12 LODA,00 IR 
3350 	313A 44 FC ANDI,20 FC 
2351 	25.31 CC 	19 	55 - STRA,R0 0510 
33s2 	3171 04 	el LODI,R0 01 
3353 	3241 CA 62 5T5II,I2 BOLD 
3354 	0343 06 02 1005,12 00 
3355 	3945 OF 39 62 BSTA,UN I/O 

FILE "ALP" AS ASSEMBLED BT SYSTEM ON 	11-03-78 PAGE 0262 

UNE ADIR 	Il 	12 23 Fl LAIEL 	OPCODE OPERAND COMMENTS 

7356 3:48 22 76 69 LODA,R0 . 	WATTB,I 
3357 2240 C3 5TR2,03 

334C 	IF 211 2352 
 

52 BELA WRT1 
3359 354F 	1T 42 13 ICTA,UN OUT 
33E0 3252 
3361 3252 3F 31 6D WRT1 	2STA,UN DREG 
33E2 3:55 TO WRTO 	WIRTD,00 
02E3 3:56 	17 RETC,UN 
33E4 2957 
3365 3:57 05 02 4015 	LO5I,R1 22 
3366 3256 CD 	10 21 W313 	5TRA,111 TFLAG 
33E7 225C Of el LODI,01 1 -OUTPUT ICAT 
33E2 37,5E 3F 46 C7 BSTA,UN PSTRNG 
3369 0281 26 40 L090,00 HOLD 
3070 3063 30 45 ED 2STA,UN WET 
3371 3366 10 3C Al 2CTA,UN WALL 
3372 12E9 
2373 39E9 32 67 WRT4 	ISTR,UN MEGA 
33:4 33e? 	1E EA ECTR,EO liPT5 
3375 3567 05 FY 5021,111 FF 
3376 356F 1F 32 59 BCTA.UN WRT3 
3377 3572 
3372 3272 30 3A ED MICA ISTA,UN LREG 
3379 3275 Cl STRZ,01 
3760 337E 45 E0 8431,51 E0 
3341 3375 	14 RETC,IC 
3332 3278 F4 80 151 	,50 80 
3363 3570 17 RETC,UN 
3354 3072 
3385 3971 
73E6 3270 02 00 1T-MPC 	RFS 2 
33E7 3272. 	02 	22 TEMPB 	RES 2 
33E6 3PBC 03 00 TIMM 	RES 2 
3239 35E2 
3390 0922 • 
3391 3792 • INPUT OUTPUT 
3792 3782 CP 79 I/O 	STRR,R0 TONIC 
3393 3164 C9 77 5109,91 1E012+1 ee= HI 	ADDRESS OF I/O 110- COLE 
3334 3086 65 DT ilD21,01 NE;IFF 1. LOW ADDRESS OF I/O R3' 	PRESET DATA 

3363 011 75 33SE 
 

SLRR,R1 TEMP2.1 2. 006040 	;SEE BELOW) 
039E 32E6 • 03= PRESET DATA 
7.679:7 3564 77 02 POSE WC 
3396 3187 64 4? 5321.11 NPUFF 7= INPUT CODES 
3399 32.68 	08 EE STRR,Re TEMPI 6- ESANGE 0=R 

2400 3590 	05 EP 10110.21 TIMPC-1 2. 21 CODE BIT 1=P 
34012 OE 66 52911,I0 TEMPC 1- LOW CODE BIT 1=S 
3402 339

359
4 75 	01 COOL CRT 2=A 

7403 329E 	SC IRR 	,Re 
2404 3:97 51 PRP 	,R1 
2405 7594 52 PER 	,R2 
.7416E 22.255 	75 	ee COSI. VC 
2487 3592 ee IC52,02 
7403 7.20: 	9C 	42 62 ICTA,E0 INCOME, 
3409 2591 Et 81 0061.91 81 
3412 Z:AlII 42 82 E012,27 INCCM2 

- 



.911E .81E' AS ASSEMBLE:.  ET 	SYSTEM CN 	11-21-7E 
PAGE 0207 

LINE 1I7E 21 22 93 94 LAPEL 072:22 OREPAN7 CCMMENTS 

2411 7714 85 II 0.771,51 6.1221 
7411 32,40 7' 08 FFSL OC 

2413 3718 20 1172,10 
7414 711R 84 48 
2415 

 1712,50 -59112E 
3265 75 ee C272 WC 

2415 3:1: 24 51 5191,90 7E1E8 
2417 72/1 CS 50 S711-11 1E.FAE1 
3412 72151 OF CD 1027,`90 *1EMEA 
041S 77P2 FE 80 'EMI 	,F2 80 TEST FOR UPPER/LOWER 
2472 721E6 RE 24 PCE

4 
.E2 1/00 

0471 1737 52 PER ,R2 
1422 710E 527  F?? 	,F2 
2427 2739 52 28? 	.10 
74E4 3212 te ERE 	,F2 
34'2? 3551i 25 40 1/22 161,82 40 TEST FOR 	IN/OUT 
2455 7LED SE 02 PCFP,E0 1/01 
2427 7731 52 ?RR 	,R0 
1478 7212 52. RPF 	,F0 
2415 1211 FE 20 1/C1 T6I,R2 22 TEST FOR CHANCE 
3422 2203 CE 2C 5731,20 1/CTim 
3411 2715 95 21 ICYR,E0 1/24 
34323217 FE 62 'EMI 	,R2 62 
1473 3016 SE 03 BCFR.EC 1/05 
*2474 2EC9 CF 91 71 1791,53 *TEMPB 
2435 177E Cl 1/05 9752-11 
1432 77. 17 22 LCC 	,R2 
2477 7:72 45 EC 1.571,R1 FC 
2422 1712 44 33 5  A, , 	E 0 03 
2479 3124 51 12:51,81 
3440 7555 Ye 40 152.82 40 
2441 7:17 78 02 E1FR,!Q I/02 
3442 7729 22 EFL 	.50 
2443 3105 72 RFL 	,PC 
3444 3:22 FE 80 1/02 765,9? 80 
3445 3:2: 8,5 24 32EE,E2 I/C3 
2446 .7321 72 FR1 	.R0 
2447 3922 12 171 	,R2 
2448 1511 :3 RF5 JO 
1449 37E2 10 FEL 	.0 
2450 3223 CC 9D 80 I'07 S1E1,82 +TEMP),  
7451 1715 25 29 5CER,90 1/0129 
2452 2795 44 03 1/04 AN51,R2 23 
243 3711 22 92 7E 5171.,E7 *1E8E3 
7.454 a:Fp CE el 2EF3.R3 PRESET 
3425 7IFF 17 PE71,014 
14555 1312 + 
745- 7 3712 00 OFFSET RES 1 
7458 37E1 
2459 3211 22 I/OTEM RES 1 
3483 3222 
7451 1722 22 00 20 22 313191 RES OS 
7442 32E6 00 22 00 02 
7457 ZLFA 00 00 22 12 992192 915 10 
34E4 3211 2.2 22 02 22 
14E5 3202 ee 00 00 12 

FILE 	'ALF' AS ASSEMELED PT STSTFF ON 	11-23-78 PAGE 0084 

IINE 	1772 PI 	92 33 B1 LAPEL 021021 CFERASD 	COMMENTS 

1465 	7226 ee 02 02 22 
3467 	3925 CO 02 327289 RES 02 
1455 	aiec 
74E2 	372C COMMANDS .................. ..... 4,4,8**********g. 
1472 	312C 
2471 	312C 14 el CLEAR SU2I,98 el 	 90= FREAK 	POINT 9:". 5YR 
2472 	712E CE 71 7E93,12 32E972 
2477 	32:e 14 	22 1772,50 23 
1474 	3112 12 42 63 37508,GT INCOMD 
7475 	7115 C3 0782,97 
2475 	1116 71 PEI 	.113 
3477 	3E17 29 71 92 2071,93 BEE491.1 
1476 	3511. CC 	17 80 ETRA,PC TEMPA 
74 75 	2412 OF 	72 23 57551,53 30212151.1 
74E0 	2122 CC 	12 El 5.714,P0 1Im28E1 
2191 	7123 227 FR= 	,R3 
2482 	3924 26 e2 LCUI,R2 02 
1451 	7875 0? 72 yr 5271,83 B127152 43.1 
3464 	2129 14 RETC.EQ 
74E5 	7172 2F 72 EC 1771,92 2E113252.1 
24E0 	7222 21 	EC 22 25E1,82 •72mEA.1 
7457 	2E72 ZE 7E 99 2171,93 32'51E241,1 
2155 	51E23 C 	7: EC 7721,82 
745 4 	712E 22

I  
	7E IA 1771.13 1E2192,1 

3452 	212S CE 11 50 STRA,R2 421m11,- 
3421 	7E11 22 1092,50 
24E2 	1E37 CF 71 FD 798,93 BPTAB24.3,I 
3423 	7940 04 01 L221,5e 01 
1454 	514? 1 7  RETC,UN 
1456. 	7E41 
2426 	2142 • 
24S? 	1E41 31 	47 82 CL1T ISEA,UN CETNDM 	*****C5M211N7 
2458 	3546 90 42 82 9251,EC 1830*2 
24E9 	7149 OC 102Z.R0 
2520 	21.41 9C 42 79 9018,50 INCOME 
7521 	2E41 CI IC22,21 
7.27, 	2141 7E 3F 21 3211,238 00219 
75,1 	1151 IC 	42 se ECEP-ED 2 CO,'D 
2524 	7224 25 22 50::.R1 2 	 - BRIM 	FOINT 
25152202 21 46 C7 1674,28 901092 
7526 	31E5 2C 1E CA 20711,22 917551,  
2507 	2157 84 	01 /722,E2 01 
7022 	1161 71 47 4E 2218.08 2907 
ne8 	321 4", 	27 22521,21 3 	 CLEAPEE" 
3E121 151 156 	46 CA 1071,111 ?RING 

11 	2165 1/ 	42 se 3571,77N 02002 
512 	7257 • 

7511 	55,15,  • 
1514 	31,6? 31 47 32 BR 9E71.118 SETNUM 	COM"AhD 
,515 	3561 SC 42 EB ECIAJD INCOMD 
3515 	2151 22 1212,1E0 
317 	7E72 SC 42 89 17EA,E5 183071 
7- 	E 	7E72 01 5072,91 

21 	70 1519 
	

3i'4 23 3721,08 CLEAR 
7522 	3777 04 FY 1121,15.0 YE 



FLOE 0065 
FILE "0:0.•  AS ASSEmEIED TY SYSTEM CN 11-27-78 

LINI 022E El 92 93 14 LABEL OPCODT 	CPERAND 	commviTs 

2501 317; CA 72 03 	 STRA,R3 	IO2IE2+3,I 
IF 29 	 SCAA,P3 	007040+1 

35,23 3170 31' 47 S2 	 22T1,UN 	CITNUM 

2414 2187 SC 42 El 	 ECFA,TO 	INCOmD 
7525 3'085 01' 10 09 	 LODA,R3 	EPTEMP+1 
3526 3088 CC ID 60 	 STRA,P0 	TEmPA 
3.527 209.0 CD 1: el 	 5790,81 	TEm0A+1 
2125 2068 OE 10 17,1 	 LODA,02 	872528 
75,29 2021 D2 	 RRL ,R2 
3120 305: CF 70 02 	 STRA,R2 	BPTABI,I 
3171 70Rt 01 	 LOLZ,R1 
3522 3116 CC 7D 83 	 STRA,R2 	EPTAB1+1,I 
3533 3199 eC 9D 60 	 LODA,00 	*TEmPA 
2534 209C C0 72 FA 	 5TRA,R3 	EFTAB2,I 

313.4 20E0 01 40 	 IOII,P1 	PO 
31.79 7001 22 ED 1,0 	 L221,01 	*Trm?0,... 
3537 3004 CI 3: 00 	 5TRA,R3 	EpTAB2.. 
.726 2107 et F: Fe 	 LCEA,RI 	*TEMPA,.4  

2539 3609. CF 33 FA 	 STRA,R3 	9PTA92,+ 
3040 3182 04 1.0 	 LODI,90 	11 
2541 2060 CC SE 80 	 STRA,R0 	*TEmPA 
3542 3002 05  30 	 LOEI,R1 	-ENTER. 
3543 3014 04 26 	 LOEI,Re 	ENTER 
3044301-6 OF 15 CA 	 LOE0,02 	IPTIMP 
3545  21E9 :2 	 RPL ,02 
3546 2410 D2 	 ERE ,R2 
35473115 t2 	 ROL ,R2 
2.44E. 301C. 92 	 ADEZ,R2 
3549 70031 77 08 	 PPSL 	MC 
3550 39E9285 00 	 ADDI,R1 	e0 
3251 312,1 75 28 	 COIL 	MC 
35.42 21:2 C2 	 5TR2,02 
3503 70:4 01 	 E0E2,91 
3554 2-425 07'00 	 LODI,R3 	00 
3555 3107 CO BD 80 	 STRA,R3 	*TEM95.+ 
3156 2100 02 	 L002,92 
3557 310E CO BE 90 	 STRA,R3 	*TEmPA,+ 
2558 3I0E 1F 42 SO 	 BCTA,UN 	DCOMD 
31.5.9 3.11,1 	 * 
31E03i:1 	 * 
3511 3.121 31 47 92 	EX 	BSTA,UN 	GETNUm 	COMMAND 
3562 3124 18 06 	 BCFR,EQ 	EXXO 
35E3 3026 CC 19 80 	 5101,00 	PC 
3561 3129 Cr 19 81 	 5100,01 	PC+1 
3565 3020 OC 10 06 	0010 	LODA,R0 	SPSL 
2566 2510 CC li 79 	 STRA,R2 	E2X1+1 
31E7 2012 20 10 07 	 Le-E1,R0 	SOSO 	• 
35E8 3115 92 	 10SU 
3069 3015 77 10 	 POSE 	RS 
3270 309.8 OS IS 	- 	LOER,R1 	CITRIC-91 
3571 307A eA 18 	 LODR,P2 	CPURIC+5 
3572 301C CB 17 	 LODR,R3 	CPURE3+6 
3573 2110. 75, le 	 CPSL 	RS 
3574 3600 09 el 	 LO2R,R1 	CPUREC+1 
3575 3002 21 21 	 LODR.R2 	CPUREC+2 

YILF 'ALP' AS ASSEMBLED BY SySTEM ON 	11-03-78 FAGS 0066 

ZINE Art-R 1.1 	22 93 B4 LI9A1 eincrE CPERAND COMMENTS 

3576 3E34 09 OC LODR,R3 CPUREC+3 
3577 3006 08 07 L008,00 CPUREG 
3579 3118 75 FT COSI, 01 
.7574 2199. 77 Oe EX11 PPSL 00 

3I50 1? IS 80 BCCA,UN *pc 
3551 .71.00 
3512 3E199 
3513 3.9.00 
3584 3E91' 00 00 00 00 CPUREG RES 7 
35E5 3103 ee 00 00 
35E6 3706 04 SOIL FES 1 
3557 3007 00 SPSU RES 1 
35E8 MG * 
3565 2128 C8 75 SAVEIT STRR,Re CPUREG 
3500 2008 12 SPSL 
31461 300E CC 10 05 STRA,R0 SPSL 
3592 3.000, 12 SPSU 
3563 7000 CC 	10 27 STRA,R0 SPSU 
2564 3012 72 	le COIL PS 
3560 7014 CS 68 ST091,21 CPUPE2+1 
3595 30E6 CA 69 5TER,R2 CPU0EC-42 
3.567 2016 CP 66 STRR,R3 CP3E10+3 
3098 3010 77 10 POSE RS 
3599 301C C9 65 5TRR,R1 CPUREG+4 
3520 39'1F CA 64 STER,R2 CPUREC+5 
3601 3020 CE 63 STPR,R3 CPUPE14.6 
3E02 3122 04 02 LC51,R0 02 
2623 3024 93 LOSE 
3614 3025 17 RETC,UN 
3605 7.026 • 
2106 3026 30 30 OS ENTER ESTA,UN SAYFIT 
3E27 7129 04 	el 10111,00 01 
2606 202E 10 30 43 BCTA,UN ENO 
2105 3920 30 30 08 ESTA,UN SANEST 
2610 3731 94 02 1-0111,00 02 
2611 3033 If 30 43 207.5,04 560 
3512 7076 30 	.7.19 	03 BS:A,UN SAVEIT 
16:3 3029 24 03 LOIE,02 03 
3614 3938 II 	39 	43 E020,28 ENP 
3615 303F 319  39 	eS 9526,UN SAVEIT 
3E16 2041 04 04 1021,00 04 
3E17 7942 C47 	27 ENe STER.82 EsSAV 
2418 3445 25 02 LC21,A1 2 -ERFAX POINT 
34:2 351? 21 40 	C? 0011,25 PSTIAN3 
:522 3744 26 ze 1029,12 ENSAV 
2621 204C 64 22 1071.30 "0" 
2E:2 304E 71 45 SD 0510.35 WIT 
3623 3051 et 08 LOEI,p1 8 REICRED- 
7.C2. 4 3053 29 46 	Cl ESTA,UN OFINC 
26:5 2116 06 	IC ICEE,R0 FNELF 
2626 7051 34 3E CC ESTA,EN CLEAR 
752? 2051 28 	1E 2k LCEA,P3 B02ImP 
2025  2.0.45 :3 PPI 	,02 
3620 2151 019  70 F2 1-108.03 802191.1 
3532 2062 CC 19 80 5100,00 PC 



PlZ,1 2067 

11:4 'ALP" 	AS AssroB:rr ?Y 	SYSTEm 	'.:"N 	11-23-78 

A:LP 	Il 12 23 84 LABEL CPCCDE CPEPAND COmMENTS 

', 
, 

7144 	31-  
7Yt79 	PF 

47  
3: 

47 
72 

BSTA,;:N 
LCD1,13 
ST3A.32 

EICT 
1.111E1,. 
77.1 

70 	4 7%41 	21 47 41 FST! 	.,; N RIOT 
7575 3171 	If 42 SE 1CTA,UN CEST 

7674 7%74 • 
7177 3774 . 22 1NSA9 FES 1 
7E1'9 7.F"5 • 
at.n. 717' . 
7442 .375 	e. 24 :F.P.UC Lcrl,E1 4 - STACK. 	COMMAND 

741 7E77 	31 45 C7 PSTA.UN PST1N3 

7452 727A 	11 71 27 LCDA,97 SPSU 

7E.47 777D 87 21 SUE1.0.3 21 

7144 7172 47 87 4231,13 07  
7044 3781 I3 PRL 	.53 
7046 3182 24 28 LCII.F2 08 
.7.4 .7 ne4 31 44 99 IETA,UN 40111 

v..!4.. 7",- .87 	22 38 ne DSO LO:A,83 STACK,. 
76.4 71'88 	31 4? 47 3STA:JS HIDT 
34S2 772: 	'- 3A DE LODA,93 STACK.. 
2451 3 	'.:. 	. 	3% 47 4F ISTA,ON EXOT 
3E1,2 3132 16 el 0051,12 01 
2603 3995 10 42 50 2018,14 10041 
744 7198 	24 20 1071,52 

7498 3F 45 EL T.S7A,UN WFT 
.7E54 709: 	3% 45 BE ISTA,3N WPT2L 
7457 7121 47 21 Al 	,13 27 
34E8 3182 	IA 63 IIEE,92 002 
7459 7104 . 
35.5e 3104 	20 99 82 REPO 1078,92 *PC 
7441 3007 	17 EITC,UN 

771E 	20 39 80 5E21 :0:8,12 *PC.. 
75e 7188 	17 7,-,  79 
760 4 4222 010 4022 

" 4222 • 
7644 4272 37 47 92 CO 2STA.UN GITNUM  	0KMA41) 
7E:7 4223 9C 42 61 PC1A,EC INCOt'D 
Z..'49 4724 	CC 22 02 STEA.110 TE.PD 
7,1677 4229 	07 22 93 ST10,11 ON TE!'.P1.1 
7.472 4220 21 47 42 SET',U!" 
2471 420F 	00 42 21 ICEA.IO INCC"D 
34"?2 4712 	00 22 94 5111,72 TF!"P1 
eE'a 4015 CD 20 95 572A.11 TI!".PY41 
7674 4218 	3E 47 92 BSTA,UN 057401 
747! 421.2 SC 42 EB 1028,22 I4C0Mt 
7674 4212 	CC 03 94 0798,20 TF`IFY 
7477 4221 	CL,  22 97 ST11.2.1 E'?F.1' 
74. 78 4225 	CC 60 02 COCP LC:0,00 • TEMPE 
:77.7g 4727 	IC 22 94 CN'.0, ,.2 *TI'Fr 
7f. 4220 	00 40 65 1.070,10 00010 2

1. 3 .4..3 4721 3% 45 Cl PSTA,UN LICA 
7E12 4230 	2C 00 12 L078.1.2 TFMFD 
74E3 4077 	31 47 4F FSTA,UN 110T 
7414 4276 	OC 22 93 LCIA,F.2 TE1PD.1 
2414 4229 79 47 4% 2073. UN SCOT 

FILE 	'ALP' AF ASSEMBLED BY 	SYSTI,' ON 	11-23-78 1871 2266 

LIKE 	AD.7-P 11 32 33 24 LABEL 02:01. 2 OPERAND 701.15.41s 

6 54 	4233 24 3: tor..1,Re = 
74E7 	42 3 E 79 4! SD 8014,4N 411 
36E8 	4241 20 30 92 LCD1,52 *Tymps 

e,e„ 	4244 7Y 47 4F 8ETA,UN FIXOT 
02 	4247 24 2C LCI1,F2 

4 -.1 	4040 7F 45 2: ISTA,UN 
4440 31 45 82 P.STP,UN b?T?L 

7:03 	4047 PC 22 94 LC:A,P2 TEMPE 
3E54 	42!2 7F 47 4F IFTA,UN SECT 

555 	4245 CC 20 95 1074,12 70wP2+1 
74.6 7'; 47 42 2070,09 ESCT 
7.457 	4242 24 31 LCEI,92 
70:=8 	40!: 45 45 SI FS7A.0N 411 

25 22 749 
	

4212 LC,IFt,50 .TE!'PE 
3722 	4262 74 47 41 3S75,02. PIOT 
3781 	401` 05 01 00022 1011.11 el 
7722 	4267 22 9012,22 
77'03 	405.8 29 33 12DP,91 TEmPE.1 
0704 	47'..8 C9 29 STFP,T11 
7705 	4;'7. 77  26 PPS 1 WC 
7724 	4041 E- .; 24 81,00.22 7112 
7707 	4272 C.8 22 795.12 TE!"12 
7222 	40'2 75 22 0PSL WC 
2729 	4274 FE 20 00,3,10 TEMPF 
7710 	4074 13 26. ICTR,LT 00011 
7711 	427E 12 42 se ICTA,CT 00050  
7712 	4473 ES 18 ,700,P1 7E.11.1 
2717 	4272 1I 22 4? I014..01 -`C SSD 	1 
7714 	42E7 22 ,:00051 1072,72 
:1715 	42.‘:.1 25 21 LC:I,I1 21 
77124283 CC 22 1:4[:,91 1E5PD+1 
7717 	4094 CO PC S.722,81 TE..PD.1 
2718 	42E7 77 2E 
7719 	4010 2j- 07 07D.0,12 
7722 	4285 70 
77:1 	40' '7 29 CFEL WC 
7222 	4222 12. 42 24 I:TA.UN CGOP 
77;7 
7724 	40;.2 22 22 TY"PD FEE 2 
2725 	4294 22 00 T2'.'PE RES 2 
7776 	4e9e, 02 22 72. 87 PES 2 
7727 	40.8 
7721 	4754 • 
37; 47 52 IN IFTA.UN CFINUM .****COMMAND 
777.0 	4:'5E 9: 42 59 2:18,23 :NCO,: 
7771 	427.8  C6 72 E792.20 T1mPD 
7732 	4282 Cl 71 E701.,51 
7733 	4262 7% 47 92 2170,24 0ET6N1:.  
3774 	4e1. 42 0 IC90,17 
3725 	4006 :8 51 FT=1.22 TP.'71 
77.74 	421A CS 50 E7EF.E.1 

42AC .7.F 47 60 
3734 	4009 S: 42 62 3C18.2C IS:CML 
7720 	4212 22 10:2,22 
7742 	4253 9: 42 SF 1022,20 143e23 



*FILE "ALF' AS ASSEMBLED BT SYSTEM ON 11-03-78 
FACE 0069 

LINT ADD? 11 82 13 14 LABEL 	OPCODE 	OPERAND COMMINTS 

3741 4055 CS 	14 	INO 	ST11.11 	*TI3120 
7742 4711 eS 	01 	 1211,92 	02  
2743 4051 22 	 1332.20 
3744 4221 EA 56 	 #275,92 	1261PD*1 
2746 421: CA 	64 	 STR4,E2 	Ti312241 

2746 4018 77 08 	 PPSL 	VC 
3'47 4271 68 	42 	 1.2.22,110 	7211PD 
3746 4202 ce 	40 	 STRP,R0 	2261FD 

7749 4213 75. 	03 	 CFSL 	AC 

3750 4227 13 41 	 COMR,R0 	223PE 
3751 4039 IA 61 	 ICTR,LT 	INe 
3732 4021 II 42 SO 	 ICTI,CT 	DCOmD 
2733 43C0 EG 45 	 COmR,R1 	TImPE61 
27E4 4076 lA 64 	 EcTR,LT 	INC 
7755 4212 IF 42 SO 	 ISTA,DN 	DcOmr 
3736 4223 • 
7737 4235 * 
3756 4015  
3755 42:5 06 CO 	IRIT 	1071,12 	CO .***•COMMAND 
27E2 4217 10 	12 	 3773,16 	161/0 
37E1 4739 26 C2 	IS 	LCD.1,82 	C2 	COMMAND 
3752 4211 1? OE 	 ICTR,GN 	IC/0 
7733 <.21...7. 25 C6 	IP 	LO11,12 	CE 	COMMAND 

3764 4271 13 CA 	 3073,714 	141/0 
3775 4211 26 40 	OR 	L01I,R2 	42 	COMMAND 
37E6 4213 11 06 	 1CTR,UN 	INI/O 
3767 4255 06 42 	OS 	1001,22 	42 	COMMAND 
3763 4027 13 02 	 10TR,UN 	INI/0 
:769 422; 06 44 	OA 	1021,22 	44 	COMMAND 
2772 4012 CA 	21 	INI/0 	ST6R,R2 	INTEmp 
2771 4233 31 47 92 	 2121,C4 	832698 
3772 4012 SC 42 8B 	 1213,EO 	INCOMD 
3773 4013 CO 	11 	 5T1R,R0 	INT31p61 
3774 4225 C9 	19 	 STRR,R1 	INTEmP62 
3775 4217 32 47 92 	 5123,34 	OETNUM 
377E 425A 93 04 	 3C28,E0 	161/00 
3777 4221 01 	 LOLZ,R1 
3776 4222 C3 	 STR2,11 
2775 4271 13 	02 	 3079,04 	141/01 
3752 4101 27 02 	161/02 1031,23 	20 
2781 4202 0A OA 	INT/01 LODR.E2 	INTEMP 
2722 4104 02 23 	 LODR,Re 	INTEmP61 
2723 412E 09 es 	 LOL?,R1 	INTEMp62 
3764 4122 3F 3D 62 	 BSTA,ON 	I/O 
7765 4123 12 42 90 .  BCTA,UN 	DCOMD 
2766 4122 . 	* 
3767 4101 CZ 20 00 00 INTI? RES-- 	4 	- 
3766 4112 * 
3729 4112 CB 7D 	AINI/0 STRR,R3 	INTEMP+3 
3780 4114 Cl 78 	 - 	STEP,112 	INTIMP 
3791 4116 04 21 	 L021,20 	01 
2752 4112 05 22 	 LODI,R1 	22 
279;3 411A At 01 	AIN0/0 6031,21 	el 
2714 4112 77 08 	 PPS: 	AC 
3765 4112, 14 00 	 5331,110 	00 

OILS "ALP' AS ASS2_"3122 BY SYSTEM ON 11-03-78 FACE 0070 

LINE ADDR 21 22 B3 B4 LABEL CPCODE OP/RAND COMMENTS 

2755 4120 75 08 C?SL NC 
3757 4122 16 2.22C,LT 
3750 4123 28 61 511.3,130 INTEMP*1 
278S 4123 CO 69 9352,91 14326162 
3820 412? 21 Et IC2R,E2 INTIM? 
3601 4129 08 66 LODR,R3 INTEMP+3 
3822 412B 32 3D 82 BSTA,UN I/O 
2203 4124 08 52 LOCE,R0 INTIMP.1 
3224 4132 09 5E LOLR,R1 111161+2 
2805 4132 11 66 12C10,UN AIN2/0 
3822 4234 • 
3807 4134 32 47 92 AP 35TA,ON GETNUM 	COMMAND 
3622 4137 SC 42 8B BCFA,I0 INCOMD 
3609 4131 20 LOLZ,R0 
3610 4132 92 42 8B BCFA,TO INCOMD 
3811 4122 01 LOOZ,R1 
2E12 4131 C3 ST22,33 
26.13 414e 74 22 L011,10 00 
3614 4142 06 C6 5831,50 C6 
3615 4144 11 	12 ICTR,ON AIN1 
2216 414E 04 44 Al IC2I,R0 44 	COMMAND 
3E17 4148 06 00 LODI,R2 00 
2816 4I41 11 OA 2CTR,UN AINO 
3619 4I40 04 40 AR LODI,130 40 	COMMAND 
3520 4141 OE Co 7821.12 CO 
3621 4130 11 24 7CTR,U4 AINo 
3222 4152 24 42 AS LODI,R2 42 	COMMAND 
3223 4154 06 c2 LoL1,82 C2 
2624 4150 27 00 1110 7221,13 00 
3825 4158 C8 OB AIN1 STR8,20 AINTEM 
3128 41t1 aF 41 	12 BSTA,UN AINI/0 
2227 4122 21 05 2018,12 AINTEM 
3528 4132 22 42 	12 25TA,UN AINI/0 
3129 41E2 12 42 90 3051.36 DOOMS 
2632 4155 • 
7621 4167 00 AINTEM RES 1 
3832 4165 • 
3533 4166 37 47 92 CR BSTA,UN CITNUM 	COMMAND 
3824 416; Ce 29 1217,10 Pt 
2636 412.1 20 LOLZ,Be 
25.16 4117 9C 42 83 BCFAJO INCOMD 
3837 4161 Ft 22 3073,131 08 
3232 4171 12 42 68 ECTA,GT INCOMD 
2.62S 4174 C9 	13 sTRR,R1 CRTrm 
2842 4176 32 47 92 BSTA,UN CETNUM 
3841 4179 9C 42 GB BCFA,E2 INCOMD 
324? 4177 20 IC22,12 
3543 4170 DC 42 63 I:21,10 INCOMD 
3544 4112 21 lo22,31 
2245 4121 OF 26 LOIR,F3 CHTEM 
2246 4162 CF 21 82 5211,23 *IU0,' 
3E47 4156 1F 41 66 BCTA,UN CH 
2818 4189 • 
2845 4129 00 CHTIM EIS 1 
3252 4164 • 



.FII!_ "AIF' 	AS 	ASSE,,91E0 ST CN 	11-03-7E 
FAGI 	2071 

1345 Arl'R 	B1 	52 33 54 LABEL CPCCDE 99E9I80 CO4'1INTS 

4198 	39 ee IFC ACCO eC 
3152 41,C 	3S El 1502 ACCN PC.1 

202 4119 	3E 	PC 10092 ACCO 8:FTAB 

7,4 4152 	31 	FY 1CFD ACCO CFDREG 
5 4192 35 ED ACON 903199 

3S55 4194 • 
77 4194 	2F 	27. FE EST 	,2N 982 	CCMMAN0 

35tB 4191 	1F 42 92 3018,98 00091 

35f 4199 
2 4199 

3941 4199 	31 	45 C9 PIO IS1A,09 LICE 
7152 41SC 	2C 	El CA LO:A.,92 .IFC 
35E7 419F 37 47 40 ESTA,UN 9831 

4192 	PC 	SI FC I.C173„90 *1102 
4180 	31 	47 40 ISTA,CN FACT 

351E 4:59 	39 	45 85 9.S7A.UN SITES 
2E7 4:8E 37 30 A4 BETA,UN 9830 *PC 

3958 418i 	C3 ST90,R3 
3559 41AF 53 PRP 	,F.3 
3974 4130 52 989 	,93 
3571 4131 	47 03 8400,93 03 
2572 4133 	44 	FC 8421,10 FC 
7,73 4135 04 S4 20'-'1,112 94 
25'74 4137 	la 	CS 80TP,FC 9E1 
::975 413c, 	Is 	14 CC..1,90 14 
3.10E 415B 	19 	04 3CTP,E0 911 
3977 4150 	94 34 comi,Ee 34 
3.7.1 4109 	89 	22 9195,10 912 
3,79 4101 	27 	ee 
35c4 

 901 10E1,93 00 
4103 	2F 	El BE RE2 IODA. R7 .IA:RT,I 
410E 	C3 STFZ,93 

7.HI:2 41C? 	CE 	F7 20:0,92 FF 
4105 	.3i 	45 BB 7:6E-3 913 9578,24 89731. 

35E4 4:CC 	3F 	31 38 B5TA,0K 9E91 02 
3995 4109 	37 	47 40 3.579,2N EXOT 
7895 4122 02 1002,02 

41Z7Ea CD!'2.9.2 
2E51 417.4 	T,9 	73 3117.12 5E3 
2,S9 411E 	11 1001,7.2 11 
3E90 4105 2: 05 CS L2,7.8,91 C2RS09.1 
3591 4I:3 45 Of A61,121 02 
7E22 4135 	44 4C 2STA,99 SETC1R 
2.92 4112 	22 	99 LC.:1,93 FF 
3554 4112 37 21 914 8221,93 21 
3595 41E4 	21 45 85 

P1-. 01,1'0'  4117 	24 	t2 71'  114 3  
2997 4109 3F 45 9D 501.1,14 991 

4172 	23 1003,93 
2E5; 411: 	E4 	30 ICRI,82 32 
2022 41E9 	29 	4t BD 8518,98 YET 
29.01 4102 24 30 10:1,92 
3942 4194 33 45 BD EST6,'.7N 821 
0902 4177 	01 	El 90 101- A.13 .10111,1 
3924 4154 31 47  4F 3S7A,UN HYGT 
2gi.5 4191 	07 	25 C0,1,83 29 

OIL! 'ALF' AS ASSEPIED STSTEN,, ON 	11-22-71 PACS 0072 

LINE ABER 31 32 93 34 LIBEL 	270000 OPERAND COMMENTS 

2906 4100 91  El I099,10 ' 	904 
2527 4221 05 2A 1,F1 L.T'0 A - CC= - 
3948 4223 31 4E CA PFINC 

4205 29 99 5.2.09,80 
3;10 4206 :2 97. 2 	,P2 
3911 4229 02 ABL 	,F0 
3912 420A 44 e3 ANLI,00 23 
3913 422C 54 30 1081,92 30 
2914 4221 IF 45 82 5016,98 WRT 
3915 4211 
3911 4211 39 26 SSFSL 	ACON SFSL 
2917 4213 • 
3515 4213 NOP 	IOJI 
3919 4213 • 
2922 4213 2E 30 OUT 	1001,82 -E61E0 
3121 4215 IE 01 81 CcA,R2 IFC 
3922 4219 ce 2` 3119,81 0012 
2922 4218 F..7 22 LCDI,93 23 
3924 4210 S1 BS BC EIA *PC 
29.2 4217 72 CUTO 	1700,52 mons ARE 
3926 4272 44 78 A7,21,82 7F 01 	- 	SI 
7927 4222 E4 18 0091.90 CTRLX 02 - ST 
302E. 4224 12 42 EE PC7A,EC CES' 00 - comp 
3929 4227 28 2A 22111309,92 morE 03 - TR 
7,32 4229 21 El 92 LO:A,R2 .1mC0,1 04 - SS 
3::.31 422C 13 5191,13 
7902 91 42 13 .308 CUT 
7c-2,2 4232 
7924 4'132 22 00 TOSTOF FES 2 
3935 4232 
753e 4232 37 41 G9 TB 	ISTA,UN 98? 
29,37 4230 25 79 1029,82 790208 
2S7S 4237 59 79 LC79,81 TRST05.1 
392S 4239 85 21 EUF1,91 PI 
7:40 423F 77 FFS0 WC 
7E-41 4232 84 ee 1U31,92 22 
3.9.42 423i 75 ce CPSL 
2,.L-42 4241 CS 10 2814022 	STRT,F0 TRSTO? 
3944 41,47 C9 SC 57RR,R1 T92TC:,..1 
2S45 424:-_ 42 

3? C2 P.C78,1,0 01708 
7,47 4245 01 1C.:2,R1 
74E; 32 23 PCFA,E: CETOP 
2.,.49 4740 04 24 LC71,82 24 
2900 424 C9. 02 5159,10 "'OLE 
3551 4251 18 2t E072,08 551 
3;52 4257 • 
.3.9t3 4250 ea MCC!_ 	RFS 1 

04 42 20 275133 2 
5_C 

,;96 42te is 70 ST 0.71728 
2917 4215 22 7B LC.:F.91 STSTCR-1 

21 5020,81 el 
295.9 4251 "7 99 SL 8C 
39,2 4209 A4 20 02.1.02 22 



"Al?' AS ASSIMELED ET STSTEM ON 11-03-78 
	 PAGE 0073 

I1NE ACLS 11 12 23 94 LABEL 	C2CODE 01222ND COMMENTS 

42(2 75 08 CPSL WC 

12882 c252 08 70 2152.50 STSTOR 
4:84 C.8 69 STRR,R1 STSTOR.1 

39E4 4256 20 CRMOD 	1032,90 
0865 4:58  9C 32 C3 ECIA,EQ GETOP 

08E6 425A 21 LOI0,211 
05(7 4279 GC 32 C3 2CYA,I2 CFTC!,  
0968 4251 24 24 COST 	,..031,52 04 

3869 4272 ce 61 STRR,20 MODE 

3g70 4272 IF 42 27 ECTA,UN 0011 
3871 427! * 	 . 
3972 4275 3/ 41 99 55 	BSTA,UN REO 

2973 4278 3F 46 FC SS1 	ISTA,UN PAUSEL 
3;74 4282 3F 45 F7 25TA,UN PAUSE 

7975 4281 24 la COM1,22 CTRL/ 
7976 4252 18 02 ECT2,2C, LOOMD 
3977 4:82 04 12 comi,e2 ESC 
0378 4284 18 21 ECTP,E0 DOUSE 
0379 4286 IF 38 C3 SI 	PCTI,UN GETOP 
0850 4289 * 
3981 42E9 36 CO CMDTB 	ACON COMTB2 
2352 425.8 * 
29E3 42E2 05 02 INCCMD LOII,R1 * 
2964 428D 01.  46 CA ESTA,UN HUNG 

7955 4232 20 DCOMD 	2070,22 
2555 4251 CP 40 STER,R0 MODE 
3357 4293 24 22 10/1,50 02 
39E8 4225 83 LPSL 
2.3.53, 425E et ee LCOI,P1 6 
3330 42ee 09 45 C7 BSTA,UN ?STANG 
3991 4282 24 4? LCDI,R0 -COMSTG 
38;2 4298 05 EI 1071,51 COMSTG 
0833 4231 05 22 1.001,22 20 
3384 4281 39 46 67 ESTA,UN ARROW 
3995 4254 92 EA BCFR.EQ DCOMD 
0386 42A6 07 6C 103I,50 EC 
3397 42A5  19 24 ICTR,UN NOTOKO 
3898 4289 22 3F NMI 	1.0:2,23 COMPTR.1 
2400 42AC A7 04 5191,23 24 
4602 4255 Cl 32 NOTC20 SI25,R3 COMPTR+I 
4221 42E2 1A 59 ECTR,LT INCOMD 
4022 4222 08 3A LODR,R2 COMSTG 
4223 4224 0.F 47 PC ESTA,UN ITOU 
4204 42E7 EF E2 AS COMA,R3 *CM:TE.I 
4295 4224 98 69 ,PCFP,ED NOTO2 
4226 4220 28 31 LOI9,P0 COMSTG*1 
4917 4299 .71 47 80 ESTA,UN LTOU 	' 
4996 42C1 EF A2 89 CCMA,R3 *CMDTB,... 
422e 4224 98 E4 _ BCFR,Ip NOTCK 
4010 42:5 OF A2 89 LODA,R3 *CMDTB,. 
4211 4279 CA 21 STP9,R2 JTEM 
4012 42CB OF A2 69 LODA,23 *CMDTB,.. 
4013 42CE CF 1.B. ST913,110 JTEM+1 
4214 42:0 20 20112,90 
4215 4231 C8 17 5119,22 CCMFTR 

RILE 

LINE 

'ALF' AS ASSEMBLED PT STSTIM ON 11-23-78 

ADLR 21 P2 13 E4 LABEL 	OPCOTE 	OPERAND 

PAGE 0274 

COMMENTS 

4016 4223 3F 47 7B OECOMD ESTA.UN GETCOM 
4217 42:8 22 L022,R2 
4219 4227 18 93 2015,20 *27E5 
4019 4229 94 20 COMI,P0 20 
4220 42DE 19 ElF ECTR,EQ *3733 
4221 42ilt 3F 47 65 ESTA,UN CENUM 
4222 4292 56 71 2CF9,EO CICOMD 
4623 4292 08 06 LODR,R0 COMPTR 
4224 4294 A4 01 5021,82 01 
4025 4755 CS 02 STRR,R0 COMPTR 
4025 4298 IB 62 BCTR,UN *JTIM 
4227 42I8 • 
4222 4211 00 00 CCMFTR RES 2 
4029 4217 22 00 „ITEM 	RES 2 
4230 4299 
4201 42E1 00 00 00 20 COMSTG RES 21 
4002 4292 22 20 26 00 
4033 4295 20 22 20 30 
4234 4229 00 0,3 02 20 
4235 4299 22 20 22 ee 
4236 =322 ee 00 00 CO 
4237 4306 20 00 22 00 
4038 432A 02 00 00 20 
4939 432E 22 
4240 4709 
4041 432E 
4042 4321 04 01 CS: 	LODI,90 01 	COMMAND 
4243 4311 CC 02 53 STRA,R0 MODE 
4244 4714 IF 43 32 BCTA,UN CSTO 
4245 4317 
4046 4717 3F 47 92 CST 	2STA,UN GETNUM 	COMMAND 
4047 431A 9C 42 EE ECFA,EQ UST 
4248 471L CC 02 34 ST9A,R2 029755 
4249 4320 cr. 02 55 5758,91 STSTOR+1 
4252 4723 Cl 3033,9.0 
4231 4324 98 07 20E9,90 CST2 
4222 402,5 01 1002,21 
4053 4327 98 04 BCFP,EQ CST2 
4054 4079 24 24 LCDI,R2 24 
4025 4329 1B 02 ECS 	UN CST2 
4256 472: 24 02 CST2 	ICII,22 22 
40,7 472F CC 02 53 CST2 	TRA 
4938 4372 3F 47 92 0072 	ESTA,UN GETNUM 
42,7 4735 SC 42 13 92FA,IO CUT 
40E0 4322 CC 81 EA CPC 	5518,90 *IPC 
4261 473B CD 61 6C 0751,91 *IPC2 
4262 430I IF 42 13 ECTA,UN OUT 
4053 4741 * 
42E4 4341 39 47 G2 pc1T573,0% 09TNUM 	COMMAND 
4255 4344 9C 42 62 9718,£8 INCOmD 
425e 4347 12 61 ICTR.UN CPC 
4257 4345 • 
4068 4749 31 47 92 CTR 	BSTA,UN GITNUM *****COMMAND 
42E9 4340 SC 42 6/ BCFA,EQ CAST 
4070 4349 CC 02 30 ST/4,11 TRSTOR 



"ALP" AS ASSEEBLED ST STSTFE ON 11-23-78 
	 1211 127 2  

IiNI A522 11 12 1,7 24 IA1II CPC0IE CPT-RANG CCE2'ENTS 

4271 4752 02 22 31 5T99,21 1RS20541 
4072 4755 24 03 1055,52 C3 
4277 4727 02 59 2033,28 CST2 
4274 4359 
4275 4359 
4275 4752 22 47 92 DPAGE E5TA,24 GE750E *****COMMAND 
4277 4320 CC 42 EB PCIA,E0 INCCED 

4355 CE 4074 

 
23 ST55.R2 PCINT 

4279 4741 CS 22 ET5F,51 ECINTc1 
4242 47E7 C5 12 DPAGE2 1C:5,H 12 
40E1 4.7E5 25 00 L05:,.51 00 

42E2 4397 22 44 4C PSTA,UN SETCUR 
4013 43E2 22 2055,52 
4744 43E1 04 19 

27 
 5,725,12 CUFSTA 

4,'45 474O 15 :50:13 FY 
42E9 4341 512 41 55 15IA,04 DISPZ 
4 2E7 4772 35 44 29 DPACIO 1.559,15 CCFPIT 
4245 4772. 71 44 502 3572,24 
40,-9 43.78 GC 76 5025.,E7 DPAGEO 
4202 437A 24 el LC'-5,12 21 
4251 477C 10 25 A122,2.0 POINT 
4002 4772 44 71 2951,10 7F 
4043 47022 CE 22 STRR,20 POINT 
4204 47E2 12 52 ECTP,UN DI2122 
4242 4744  
4259 4384 22 22 POINT 215 2 
42;7 4325 22 22 CURSTA RES 2 
425.2 47E1 
4239 432E 
4122 43542 31 47 92 EDIS 1507,5% 210422 	 COVEAND 
4121 4245 SC 42 El 5059,22 INNED 
4122 42E2 CE 74 8554.52 PCIN7 
4103 4722 Or 03 55 575.1.,41 PO113-1 
4124 4393 22 0II52 1072,52 
412E 4754 CE 72 E272,22 COPSTA 
4126 4195 27 22 1001.23 2? 
410 4332  3E 1P P202,05 DISCZ 

4352 72 44 22 4124 
 

50152 1,075,251 225513 
412S 4797 75 44 SF 5E22.02 010422 

4720 32 7E 5022.29 2035e 
'III 4312 21 12 1005,11 12 
4:12 4724 89 EF 2EE2,91 POINT.1 
41:3 4.759 Cl 51 ST25.51 POINT-1 
4114 4728 77 Cl PPSI 20 

411E 4722 22 1052,50 
411E 4311 57 20074,92 POINT 
411? 4742 CE 55 5192,22 POINT 	• 
4111 4722 75 OE 0151 10 
4119 4212 12 52 1025,11W relsz 
4123 4353 
4121 4353 
4:22 4717 22 00 DIST 155 2 
4:23 475E • 
4:24 4325 0P 7C riswe SI 027,13 DIST 
4125 435? CE EE I.CDI.52 FY 

SILT "ALP' AS ASSEmBIFD BY 5XS75E ON 	11-23-78 ?AGF 2279 

IINE 2225 11 52 ET 24 LABEL CPCODE CPERAND COMMENTS 

4126 4222 16 21 DISC 4221,52 21 
4127 4721 CA 77 4755,52 2:51E1 
41:2 4300 39 42 C9 1202,70N 1225 

4720 25 72 IC52,5,2 22ST 21 
4132 421'2 CF 23 85 LODA,53 POINT'S 
41.71 430E 27 1022, - 

32 4705 82 AL 	,52 
4173 4207 03 STP 	27 
4174 430E 77 28 P251 SC 
417E 430A CO E057,52 
4176 4302 2: 03 84 15. 51,12 POINT 
4:7? 430E 75 e8 CPSI. WC 
417E 4322 32 47 4F 2572,08 EXCT 
4129 47E3 23 ICEZ,17 
4140 41,74 72 47 47 127A,UN 5107 
4141 477' 32 45 8B 15TA,UN 2527.1 
4:42 42:2 AE 21 5757  	12 el 
4141 4710 75 45 85 ITS 957.4,2% W5111, 
4144 4322 72 44 CE 1S7A.5S 52IP 
4145 4722 01 LC52,51 
4149 4723 3?  47 4? 0STA,29 HXCT 
4147 4311 55 2? PMI 	,R2 ey 
4146 4324 SE 72 1021,12 DIS 
4149 4711 ..: 10 5221,1, 2 12 
4152 4725 25 24 1171,21 24 

1`-1 251 21  45 85 7154 1STA.05 12711 
4112 4721 13 71 5541,51 0224 
4123 4722 3? 19 0197 1005,28 5222 
41S4 4725 01 1012.11 
4055  4319 45 22 89E2,1..1 10 
415E 4715 12 04 10051,70 List 
41'7 472A 24 82 2.2 E? 
4152 4712 S4 02 4..:5,2C DISC 
4109 4721 24 2,15 1505 I05:.92 
4122 4420 35 42 EL 01.55. 2.E52,2,, W57 
412: 4423 139 OF ,52 22 
41E2 4425 54 EC 2055 ,IO 1157  
4147 4422  il 23 13 .07 -1,52 71E7 
4: 54 442A 14 5572,52 
4:E5 4425 11 43 BE 9C12,21 0252 
41E2' 442i  
4:0? 4423 03 5217 5012,12 
4114 4422 24 21 1022,50 el 
41E9 4411 42 1001,52 
4170 4412 C2 S712,52 
4111 4417 EC 23 65 2722,52 P014121 
4222 4416 CE 05 59,90 201 -9-1 
4:77 44:2 77 Cl iFSL WC 
4174 44:1 27 20E2,22 
4175 4413 42 2:7 84 2511,92 FLINT 
4171 4422 75 16 .0,5 51 WC 
4177 4422 02 24 5775,51 11241 
4172 4422 23 12 10:4,51 *P12PP 
4113 4424 27 1057,23 
4192 4420 17 51.15.02 
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:L8 'AL? . 	AS 	ASSE"BIED 	BT 	STSTF" ON 	11-23-78 
PAGE 2279 

IINI Ar:R 	El 	02 	83 04 	LABIL 	CFCCI 	CPIRAND CO""INTS 

4451 
4.72 4471 	2: 	27 13 	OURE:I 	1121,82 	DIST 

'262 4474 	SI 	42 	SO 	 1271.11 	LCO2D 

4674 4487 	24 	:e 	 LC:I,52 	12 
425 4419 	et 	41 	 1321,51 	41 
4272 4451 30 	44 4C 	 ES7A,UN 	SITCUR 

4267 447F 	IF 42 	Se 	 12121.15 	rccmc 
477,,  4521 

4.`2; 	04 	13 	ERROR 	Icr:,ez 	13 
4'20 4127 	:0 	 1511,81 	CO 
4721 4505 31 44 4C 	 ESTA,UN 	SI1CUR 
47,-2 4527 23 	 LC:2,83 
4702 4505 	Cl 	 3760 	81 
4724 41ek 	72 46 	CA 	 1778,25 	PPING 

421'5 4507 	04 	20 	 1221 .5.2 
4722 457F 	CO 55 	C7 	 575A,50 	*CURSOR 
47r.,  4217 	7, 	4E 	17 	 2277,02 	PACES 
4235 4515 	11, 	20 48 	 5277,55 	FBEN 
472; 4515 
4312 4518 	71 45 2F 	2AC81 	RSTA,UN 	85811 
4711 411? 	15 	 ROTC .LT 
4712 421C 	CC 	05 CE 	 13156 .22 	CURS08,1 
4.717 4515 	14 	12 	 SUPI,R2 	12 
4714 421 	:C 	CE 	 57? 	• 21 	CUFSCR.1 
4715 4'.',24 	7, 	0S 	 ?PSI 	WC 
471,, 4525. 	SC 	25 	C7 	 LC75,52 	CURSOR 
4717 4127 	54 	92 	 5191,82 	2 
4716 452E. 	Of 	05 	C7 	 STRA.22 	CURSOR 
4710 4528 	75 e8 	 CRS:. 	WC 
47.2•C 4532 	04 	1C 	 1510122 	15 
4721 4122 	CC 	8! 	17 	 5758,11. 	*CU?SCP. 
472 4535, 	6: 	el 	 5'31'1.5: 	1 
47:2 4577 	RE 	Yi 	 FF 
74 475 .5 	2€ 	 E572,E0 	N0SU51 

4:2.5 4532 	37 95 	 21:1,80 	4.72 
42:4 4522 	84 	21 	 5551,82 
4217 4`95 	C7.,. 	22 	 ST?R,PC 
47'.,1,  4142 	;1 	 NCSU21 	6O52,52 

4142 	17 	 ,N 
770 4547 

4.71 4743 	13 	24 	 ACCti 	7"7A 
4:72 41,. 
47.1 4145 	07 	22 	OLFCR 	I211,82 
4774 4547 	CF 	45 	Cl 	 5558,73 	*CURSOR 
43.72 4548. 	25 	75 	C? 	212192 	LC:A,53 	CU5SCR*1 
4774 4542 	47 	Sf 	 A77:1,53 	F 
4727 45426721 	 A:21,53 	1 
4775 4151 	47 	IF 	 F 
4239 45.33 	75 	25 CB 	 0777,53 	C21505'1 
4740 4556 	07 	10 	 10 
4701 45 5 5 	Ci 	25 	C7 	 5TRA,12 	CURSCR 
4342 4552 	24 	12 	 LC71,00 
4743 45:' 	CC 	9.5 	C7 	L2 	S21& .62 
47.44 42E0 	07 	le 	 IC:1,52 	12 
4745 4562 	75 	65 	CE 	 A::A,23 	Cr.;RSC8.1 

11:2 "717' 	AS 	ASSEMELY: 	13 	1517F" ON 	11-23-75 PAGE 2858 

5215 	El 	I:2 	5.3 	14 	LAREL 	OROC:8 	C9E5A21 COENTS 

4345 4555 	CF 	OE 	C9 	 2759,52 	215505,1 
4747 4214 	77 	2E 	 PPS? 	WC 
4747 4545 	07 	22 	 1.::1,93 	z 
4749 4221 	.5 	25 	17 	 81::8,63 	C'JPSCP. 
4710 41 ,:_i 	21 	01 	C7 	 STFA,R3 	CRSCR 
4251 4572 	75.. 	07 	 CREI 	C; 
4752 4574 	F7 05 	 771 	,53 	5 
4753 4575 	79 65 	 F51,5.81 	12 
4754 4575 	Zi 	05 	CE 	 LC:8.27 	CURSCR.1 
4755 4571 	Cl 	25 	C8 	 1212 .5.3 	CU15.05.1 
4355 4571 	27 	le 	 1211,53 	12 
4357 4521 	C4 	75 	C7 	 2738,63 	C,27,,SCR 
4358 45E7. 	37 	1C 	 5::2,27. 	IC 
4759 45E5 Ci 	S5 	C? 	 E721,53 	*CURSOR 
42E0 4`76 	17 	 5135.28 
4761 4599 	 . 
4762 456.; 	21 	16 	1111.1 	ACON 	JLC 
4343 4.92 	 * 
4754 'SF32422 	26721 	IC:I,22 	" 
4255 4592 77 	12 	817 	2151. 	PS 
4.336. 4288 	21 85 89 	 2152,81 	*IULC 
4257 4552 	32 	47 	EC 	 5378.17 	1705 
4757 4215 	Cl 	 1767,51 
4.767 4555 	25 	FF 	 FO. F1.51 	FY 
427e 49,' T; 	15 	EV 	 7.: 	.51 	EC 
477; 411,. 	15 	26 	 1577,FC 	RITURN 
4772 456.1 	'450 	 7:,1 	.72 	53 
4777 .421;-6 	IA 	22 	 F:75,80 	6FTLC 
4774 4592 	44 	2F 	 A.211.5e 	75 
4215 4182 	CS 	Az 	ERTLC 	S73,,70 	*CURSOR 
477e 4564 	;,--, 	12 	 1C:1,51 	12 
4777 4185 	EL, 	20 	 8212,51 	CURSCP.1 
4778 4`21 	59 	li 	 215R.P.1 	CURSOP-1 
47 . 7 4553. 	77 	28 	 3531 	WC 
47.3 4121 	25 	C2 	 I3:1,51 	CO 
47E1 4`82 	,'_; 	17 	 A::5,1.1 	2195C6 
43,,2 421 	:S 	15 	 21219,81 	CURSOR 
4273 41.52 	25 	25  
4'74 4524 	9.7 	2A 	 E:59,80 	WF7C21I 
47:5 4595 	26 	10 	 I215,61 	C21S21+1 
47E5 41. ? E. 	65 	FO 	 1,-.,31.21 	Fre 
4237 41TA 	:P 	CC 	 .735,51 	C727.52°..1 
47, 

21 
4121 	-= 	14 	 LC:1.7..1 	14 
4590 	C.:, 	27 	 5755,51 	CURSOR 

473 45_12 	0.` 	IC 	YRTCUP 	I5:1,51 	IC 
4321 4552 	39 63 	 2721,51 	*CURSOR 
4722 4214 	75 	18 	88125 	:PST_ 	FS•WC 
41:3 4221 	17 	 5521,115 

724 4 .:7 	 . 
47:5• 407 	02 	20 	Cl.:SCF. 	772 	2 

4377 21Cc 	75 	45 	21 	1221 	ESTA,UN 	880L1 
4707.  4512 	3?'  15 	 1.112,22 	C25628•1 
4321 47:I 54 21 	 321.82 	F 
4420 9212 	21 	28 	 8175,10 	SCROLL 



.1!11 'E.?' 	AS 	ASSE5ELED IT 	STSTF 	ON 	11-23-7e 
PACT 2279 

IINE A:IS 	11 92 13 74 LAM 	070371 	CPIRAND CO*!*INTS 

4751 4471 	 • 
47;2 4471 	CC 	23 E3 	CORICI 	1305,5.2 	DIST 

4217 4404 	SI 	42 	Se 	 ISCFA,IT 	LCC
~

L 

374 4457 	25 	10 	 L01I,F2 	12 
4465 25 47 	 I077,R1 	4F 
4417 	37 	44 4C 	 ISTA,UN 	SETC5IR 

4247 4415 	17 42 	92 	 IC7A,06 	7C:m7 
42CE 4501 	 . 

4775 4171 	25 	13 	ERROR 	LC7I,P2 	13 
4727 027 25 	CO 	 LC77,R1 	CR 
4731 45-25 	3F 	44 4C 	 SSTA,UN 	SITCUR 
4702 4108 23 	 LC77,93 

7;..7 .4.e ,.; 	Ci 	 S" 	,61 
4724 4526. 	77 	46. 	CA 	 ISSTA,UN 	PPING 
47.15 4540 04 20 	 LO3I,R2 
;726 4527 CC 85 	27 	 STRA,R2 	*CURSOR 
4727 4112 	37 	45 	y7 	 ESTA,UN 	PAUSE 
4725 4515 	15 	20 	45 	 I•27A,UN 	FRES 
4720 4515 	 • 
4714 4516 	7.1, 	45 27 	BAC11 	7STA,UN 	ERA51 
47:1 4515 	15 	 EF 	LT 
4312 451C 	70 	05 	C8 	 LOI, A,02 	CURSOR ...1 
4717 451F 	A4 	12 	 SUBI,F0 	10 
4714 4.171 	CC 	25 	CO 	 STRA,Re 	CUPSCR.1 
4311 4524 	72 28 	 PPSL 	AC 
4715 4125 	e2 	25 	C7 	 i5TA,E2 	CUPSOR 
4717 4725 	0; 	00 	 5291,9.0 	2 
431E 4577 	CC 	25 	C7 	 S7RA,R2 	CURSOR 
4515 4522 71 08 	 CPSL 	VC 
43:2 4570 	04 	1C 	 LC71,P2 	IC 
4321 4532 	CC 	21 	C7 	 SIFA,72 	*CU - SCR 
4732 4535 	15 01 	 SUII.01 	1 
42517 457,7 	71 	FF 	 CO:R1,71 	FF 
4774 4079 Rc 	Cl 	 707R,E5 	NCS671 
4775 4539 	2! 	06 	 101,7,92 	*T7 
4725 4571) 	A4 	21 	 25e1,52 	1 

4 - e, 	C5 12 	 SIRP,Re 	•759
4278 	4541 	77 	 NOSUP1 	5577,72 
4727 45.42 	17 	 PET 	.UN 
4730 4543 	 . 
4 4547 	21, 	64 	TAN 	ACCN 	TNIA 
4t. 4545. 	 * 

4545 27 22 	,CSCR 	1731,93 	„ 

477; 4547  CI 	85 C7 	 STRA,73 	*CURSOR 
4750 041 20 	05 	38 	CIFC72 	1039,73 	C0RSC751 
4735 4543 47 01 	0171,23 	F 
4377 4540 	67 	21 	 1,72111,p3 	1 
4778 4551 	4? 	27 _ 	 ANII,F3 	F 
4739 4553 	27 	25 28 	 ST94,93 	CURSOR...1. 
4742 4556 	0? 	le 	 LCDI,R3 	12 
4741 4556 	C5 	2! 	C7 	 57FA,77 	CURSCR 
47.42 4567 	24 	20 	 LC7I,o2 
4343 4:1- r 	CC 	85 	C7 	L2 	STRE,92 	*CURSOR 
4344 4552 	27 	12 	 L.C7I,77 	10 
4741 41E2 	60 	Cl 	CO 	 AIL2A,73 	CUPSCR-1 

TILE 'AIR' 	AS A5S0M7172 77 	SYSTEM ON 	11-23-7e 2All eeek 

11%7 AS7F. 	51 	52 	741 	34 	16021 	0RC077 	CPERANn COIIENTS 

4745 4070rp 	05 	CP 	 5707,72 	02750081 
434? 4=ce 77 	26 	 PORI 	AC 
4348 4556 27 	22 	 LC:1,93 	2 
4749 45EC 	SF 	25 	C7 	 A.77,A,93 	CURSOR 
4752 4157 	CF 	27 	c7 	 S7RA,R3 	CURSOR 
4 751 4572 	75- 	28 	 COS'_ 	AC 
4252 4574 F? 25 	 TAI 	73 	5 
4753 4575 96 65 	 7279,50 	12 
4754 4177 	CY 	27 	CE 	 ICIA,E7 	CURSC3-1 
4355 4577 CF 25 18 	 STRA,73 	CURSOR-1 
47.35 457F 	27 	10 	 LCDI,R3 	le 
4717 4532 	CF 2 	C7 	 STRA,93 	CURSCR 
4.7e 4587 	27 	IC 	 15771,73 	1C 
4.759 4565 	CI 	85 C7 	 SIRA,73 	*CURSOR 
4752 053 	17 	 PITC,UN 
4711 45SR 
42552 4533 21 	18 	IULC 	ACON 	ULC 
4353 45E9 
4754 45E7 24 22 	ARTEL 	1071,52 	

" 

43E5 4597 77 12 	697 	PRSL 	PS 
4765 4597 	2: 85 89 	 1075.7.1 	*IULC 
4757 4552 	37 	47 	IC 	 7S7A,LT 	ITOU 
43t5 49t 	C2 	 C772,71 
43E7  4596 	25 FF 	 FC61,71 	7F 
4772 456E, 	05 	EO 	 7"1 	.0.1 	02 
4771 4556 	18 	2S 	 5CTR,FC 	RETURN 
4372 4I50 	44 	62 	 TI 	.70 	62 
4773 41SE 	19 e2 7279,60 	W7TLC 
4374 41A2 	44 	70 	 A121,77 	35 
4775 45A7 	CP 	A7 	ARILC5114 ,02 	*CUPSOR 
4775 45A4 	75 	12 	 LCDI,51 	12 
4777 45 , 6 	IR 	20 	 A:76,91 	CU7SCRA1 
4377 41A8 	C9 	li 	 5777,01 	CURSCR-1 
4379 stAA 77  28 	 ?PSI 	AC 
4780 45AC 	25 	02 	 507-7,51 	22 
478: 4'17 	EC 	17 	 AI:3,71 	CCPSCR 
4757 45L2 	29 	15 	 SI30,71 	CUISCR 
4333 4552 	

42 
	25 	 787 	71 	5 

4774 450; 	CS 	24 	 5267,07 	673C39 
43E5 4556 	0R 	12 	 27:7,R1 	CUPSORA1 
4345 4.572 	Et 	12 0397,61 	02 
4357 475A 	C? 	CC 	 STFF,R1 	CURSOR-1 
4338 4590 	2`,.. 	14 	 1071,91 	14 
4789 457.7 	CR 	27 	 ST79,21 	CP 	coo 
4730 4002 	2! 	1C 	ARTCLF, 	IC:1,71 	I: 
4371 4t72 	CC 63 	 - 7FR,7: 	*CUFSOR 
4772 41:4 	75 	16 	1217RN 	I 	7554C 
4753 45,75 	17 	. 	 977C,UN 
4774 4.127 	 • 
4305 45C7 02 22 	CUFSC7 RES 	2 
41-35 4103 
4732 45 CC 	314E 	23 	1777, 	7.1C7A,UN 	F3 	LL 
47R. 4522, 	.:' 	7.,. 	 LCI7,92 	CURSCR*1 
47.7,- 4503 	04 	C7 	 75.1 	,72 	F 
4420 4572 	19 	26 	 I2TR,EC 	SSICIL 



011E 'ALP' *AS ASSFMTLED PT STSTEm ON 11-03-70 PAGE 0081 

LINE 8519 11 	P2 13 P4 LAM cecoar OPERAND COMMENTS 

4401 40E2 e4 	el A1DI,R2 1 
4422 4514 44 29 0.0.21,02 9 
4403 4576 CE 	70 11E0,02 CURSCR+1 
441a 4520 07 	le CLRIIN 1,121,07 10 
4425 45.14 CB 	CB STE0,07 CURSOR 
4420 411C 04 22 1,011,02 
4427 4520 05 02 1021,12 0 
4401 4500 1E ES C7 ELL1 STRA,R2 *CURSOR,I 
4429 45,I3 86 	le 022DI,22 10 
4410 4.505 GE 79 BCFR,F0 FLL1 
'411 45E7 87 01 0120,03 1 
4412 4519 CB 5C ST0,1,03 CURSOR 
4417 4101 17 	15 C081,13 15 
4414 410: 90 	71 BCFR,IC, ELL1 
4415 4501 07 	12 1.021,03 10 
4415 4141 CP 54 2100 ,03 CURSOR 
4417 4583 24 	1C 1011.20 1C 
4410 45/5 CS DO STRR,R0 *CURSOR 
4419 4517 17 RETC,UN 
4420 4514 24 	14 SCROLL 1212,20 14 

4405 CO 40 4421 
 

' 2100,170 CURSCR 
4422 45TC 20 1.000,00 
4423 4512 CO 40 STRR,Re CURS0R+1 
4424 4580 OE 00 SCROL2 LODI,R2 00 
442f 4521 07 FF LOEI,R3 FF 
4495 4622 OF 85 C7 SCROLL LODA,R2 *CURSOR,4 
4427 4424 26 FY EOBI,R2 FF 
4410 4624 TE e0 781 	,P2 F 
442; 4435 18 	IF BC7R,I0 SCPCL4 
4432 4023 Cl AS 	C7 STFA,113 *CUESOR,• 
4431 4020 26 	FT SCROLS FORI,02 FF 
4472 4611 E6 FF COMI,R2 FF 
4433 4513 92 ET BCFR,E0 SCROLL 
4434 4515 OC 05 C7 10E8,R2 CURSOR 
4472 4618 A4 Cl SU1I,R0 1 
447-6 4414 E4 01 CO8I,RO I 
4477 441C lE 	et. ILC7P,F2. SCROL3 
4438 4410 CC 05 	C7 ST91,R0 CURSOR 
4439 4621 lli 	5 ICTR,UN SCPOL2 
4442 4523 04 ei SCRCL3 1011,00 F 
4441 4021 CC 25 CO STRA,R0 CU910R41 
4442 4426 IF 45 38 FC7A,UN CLRLIN 
4443 4421 87 el 503024 42111,03 1 
4444 4521 lE 60 ECTR,DN SCROLS 
4445 442Y * 
4445 442E OC 05 C7 ERAS'. LODA,R0 CURSCR 
4447 4632 DI 10 COmI,Re 10 
4448 4024 98 26 BCFR,EC EROLD 
4449 4576 OC 05 CO LOLA,R0 CURSOR*I 
4442 4639 E4 10 C481,10 le 
4451 4470 16 RETC,IT 
4412 4470 04 20 IROLD 1121,110 
4457 4614 CC 85 C7 STRA,R0 *CURSOR 
4454 4441 17 RETC,UN 
4411 4642 • 

FILE "ALP" AS ASSEMBLED PT STSTEM ON 11-23-70 RADE 0062 

LINE ADDR 11 B2 17 B4 LABEL OPCODE OPERAND COMMENTS 

4456 4542 • • 
4447 4642 70 60 BACES1 5030,130 ERASI 
4416 4544 OF et CO LOLA,R3 CURSCR41 
4459 4647 OC 05 C7 LODA,R0 CURSOR 
44E2 4E4A 04 12 ceml.pe 10 
4461 464C 08 23 PCFR,EQ EACKS1 
4462 4441 E4 12 COMI,P2 10 
4403 44.10 15 RE7C,LT 
4454 4411 A? 12 BACES1 SUBI,R3 10 
4455 4657 77 08 POOL WC 
4440 4655 14 00 0001,00 0 
4467 4657 75 08 CPSL WC 
4466 4059 Cr 25 CB STRA,R3 CUBSCR+1 
4449 4450 CC 05 C7 STRA,0.0 CURSOR 
4470 405F 24 1C 1221,10 IC 
4471 46.02 CC OS C7 STRA,R0 *CURSOR 
4472 4L44 17 RETC,UN 
4473 4065 * 
4474 4665 • 
4475 4565 00 20 RES 2 
4472 4667 

/MPAR 

4477 4567 • 
44"6 4647 Cl 7C ARROW STRR,00 782AR 
4474 4444 Cl 7B STRI,R1 THEAR4-1 
44E2 4660 0! FY 10111,01 FF 
4461 4665 31.  47 23 	INLOOP PSTA,UN GEM 
4422 4672 E4 lE COMI,R2 ESC 
4413 4572 10 46 C2 ICTA,E0 ARRCW2 
4414 4575 14 08 COM1,10 BS 
44E5 4477 46 OF I109,0_ NOBS 
4454 4574 14 FT CC8I,R1 FF 
44,--7  .F"I 14 72 ICTR,EO INLCOP 
4481 4572 3F 45 42 1026. UN BACKS? 
4489 458e 16 61 PCTR,EQ INLOOP 
445e 4682 A5 21 SUBI,R1 1 
4491 4E14 66 el A:L:,R2 1 
4412 4686 15 65 2CTP,14 IN1000 
4447 4461 24 15 NM COMI,R2 15 
4424 44E4 46 14 PITR,EC STRIN 
444f 4112 E5 IS C22*I,R1 FE 
4425 4661 91 52 PCYR,EQ INLOOP 
4417 4400 01 A6 55 	NOBS2 1 	1-3,51 *TM141.+ 
4499 4423 18 07 PCTR,EC STRIN2 
4449 4695 3F 45 ED 1514,24 WET 
4100 4608 FA 75 91111.92 60552 
4'21 4001. IF 01 ICTR,UN CRWAIT 
4122 4551 A5 el 5TRIN2 SCEI,R1 1 
4163 4101 11 4: P.C21,UN INLCOP 
4104 4440 CL AC 65 	STEIN ETR5,R1 *78IAR,4 
4.525 4002 Es 21 CCml,R0 CRCD 
4506 4445 10 11 PCTR,EQ CLRLAS 
45.27 4547 FA 44 12011,02 INLOCP 
452' 4449 70 CRWAIT RII.2,R0 
440; 461,8 24 08 4481,12 20 
4212 4444 10 4E 6i IC7A,Ic INLOOP 



CIII '4.L5' AS 	455E7III: 	57 	s7S75 	CN 11-53-72 PACE o267 

A:C5 51 	I: 	Pa 	54 	lAIII„ 	2500:5 CFERAND Ccmt,ENTS 

4511 45 AF 54 	CD 	 21,5,2 CRC: 
4'12 4651 ',A 	76 	 ICFP,IC CFIAIT 
4513 4e13 a5 	46 	FC 	 pr74,14 FACSEI 
4414 44E6. 2? 	 1:1720 
4512 41E7  17 	 71:2,6N 
5111 4232 22 	 CLRLAS 	ICRE,R2 
417 4619. CL 	56 	6. 	CI 	21E6,41 *T7PAR,I 
4114 556: 55 	21 	 ALEI,R1 1 
4e:F 4e5i 5A 	79 	 P255.52 CL 
4E22 4620 22 	 Fc5,2,50 
4421 4421 17 	 F1:2,24 
5122 4 622 04 	F7 	4E12062 	1.12/,E0 FP 
45:3 4C:4 17 	 EITC ;UN 
5424 46:1 
4425 46:4 27 ee 	24111 	25S 2 
4526 4627 • 
4527 4677 32 45 C9 	OSTRNS 	7372,38 LFCR 
4e 2e 4e13 04 	27 	15146 	24.51,90 42C0 
4419 4222 26 	22 	 5:71 	AS 4'2412 
4 - 70 46:6 CE 	75 	 5749,42 i"ESS 
447: 4472 EA 	74 	 5745,12 1 ,ES5 .1 
4572 4552 A' 	01 	591552 	20E1,91 71 
4523 4574 15 	16 	 E1TR,L7 541452 
4la4 45:6 26 	21 	P4INC1 	LO2I,R2 21 
4f36 46:e 2C 	 721.2,942 
4276 5.519 2I 	06 	C6 	 4554,132 7'7.5641 
4137 12:2 CA 	6A 	 5145,52 7,,Es541 
457E 4654 77 	22 	 7252 
4479 4512 22 63 457,22 7 - E55 
4542 4614 02 	61 	 5756.62 T1'.15.5 
4141 44E5 75 24 	 CSSL WC 
4142 4451 2F 	DE 	 2215,110 *TeE55 
4143 4455 lA 	08 	 A C TS, LI FFINC0 

5144 421A lE 6A 	 R,UN 251451 
145 4CR2 7? 	22 	5Ri5G2 	I::1,53 22 

4F4.6 4655 74 	44 	CS 	5RINC3 	5:74,53 
4547 45F1 16, 	 FFIC,LT 
454A 44.52 35 45 AD 	 ESCA,UN 
454e 4555 1E 77 	 RcTR,UN pflACa 
4452 4657 • 
4451 4C77 • 
4212 4627 72 	 PAUSE 	7,72:,E0 
!3 4672 IA 	7: 	 7. 177,LT FAUST 

462A :4 	06. 	 STRE,R0 5E307 
4121,  4C1C 72 	 PAUSE: 	51110,R2 

FA 	 5255,11 4141 
 

4.27 
-CF: 
46.55 

FACSII 
EIBUF 2e el 	 1519 ,92 

45 47A1 17 	 FETC;UN 
411

45  
9 4722 

4450 4722 02 	 4)55? 	FES 1 
4161 4273 
4522 47715 25 72 	551425sTp,U6 PAUSE 
4162 47?1 75 45 6D 	 117A,UN APT 
4464 4724 24 78 	 5021;52 511211 
41E5 570A 17 	 PITC,UN 

FILE 'AI?' 128 	ASSE4IIE: 	ET 	5Y5714 Cl 11-215-74 FACE 20E4 

51E% A72DF 21 	E2 2.7. 34 LAME 	CPCODE 025556D CO54IN7S 
• 

4515 47?2 
4547 4701 36 AC 	HEXIAE 	AIDS 417EL 
,41412 57e: 22 	02 	1021711 	EFS 2 
4569 472E • 
4570 4721 24 47 	BEXIN 	LCDI.62 -4EX.572 
4171 4711 65 	0: 	 Lcr.l,p1 E11110 
4572 47 

4715
12, 

  
?6 	5.2 	 2C7,1,12 2 

4472 ai 	46 	67 	 52TA,UN APR24 
4,74 471e 11 	42 	GO 	 RCTA,LT 
4'74 4715 22 	27 	OE 	 L274,R0 861571 
4176 471E 2F 47 SC 	 ESTA ; UN LTCU 
4177 4721 77 47 EE 	 ISCA,54 OKEEX 
4172 4724 14 	 5522,LT 
4279 4721 15 	 pET,G7 
4242 4726 3E 	IE 	 1177,354 .412 
4151 4722 63 	 ICD2,12 
4792 4729 01 	 11- 72,F1 
4143 4724 CC 77 2E 	 1:A.R2 HEX5T141 
4124 472: 96 	24 	 2251,EC NUI,* 
4525 

 
472E 23 	 50:2.53 

4226 4722 75 	CO 	 cpel, Ce 
4'17 

 
4732 :7 	 9612,124 

4524 5732 27 47 EC 	551142 	2174,25 LTOU 
4126 4776 75 	47 	51 	 45 5TA,CN OKEEX 
4292 4729 16 	 TC, LT 
4 55: 477A 15 	 REIC,GT 
4522 4721 35 	29 	 RSTR,UN 79E7 
4552 473: :1 	 52L.R1 
4294 4721 Cl 	 R5L,RI 
4551 473E Cl 	 F5L,R1 
4495 4740 21 	 FaI,R1 
4597 4741 21 	 Lc:ZR1 
4152 4742 E2 	 ICHZ,53 
4419 4743 71 	CO 	 rFSI Co 
4620 4745 17 	 1-4570,01: 
4401 4745 • 
4.5 C2 4745 27 	10 	 , R3 12 
46:7 45 41 14 	C7 01 	ERN 	CCvA,E2 *HEXTAB, -  
4104 4741 14 	 5I7C,EC 
4121 4742 51 7A HEXe 
44E5 4745 17 	 RI:2,UN 
4577 474E • 
4626 474? CI 	 HX27 	5747,91 
4,-. 7g 4727 R2 
4412 4711 12 	 F27 	Re 
4111 4712 50 	 Re 

44:3 
4743 
4,24 

1?2 	 R0 
44 	OY 	 AN ::; E2 F 

4414 4725 5: 	57 	el, 	 1011A.F2 ,,E1X743,I 
4e:5 47,9 31 	41 	SP 	 I77A,I.N WET 
42:6 471: ?I 	 22:2.51 
4517 4'1'1: 44 	25 F 
4112 4717 22 	17 CE • FIX741,..1 
421; 4527 11 	45 	2:1 	 7117A,UN 491 
st2? 4715 



11:.1 61.5: 	AS 	 6! 	SYSTEM 	CN 	11-03-78 FAwi ice6D 

1191  ADDE 	31 	E2 B3 14 LISK 	orcerr 	OPERAND 	CCMmENTS 

4.!:-1 47E! 	F4 	30 	[INC!. 	cc ,;,pe 	'e' 
4472 47E7 	16 	 FETC,LT 
4423 47EE 	14 	39 	 2.7mI,60 	'9' 
4554 4759 	15 	 5571.9! 
4F:1 47E8 	75 	CO 	 2FSL 	C3 
46:6 47E: 	17 	 FIOC,UN 
4627 17Ei 	 + 
4528 47LE 	 4. 
4E29 47E1 	 • 
4E20 47E17 	7F 47 et 	OIHTI 	ISTA,UN 	CKNUM 
4631 4771 	14 	 PITS.EQ 
4632 4272 	E4 41 	 0DFD,52 
4633 4774 	1E, 	 3LTC,IT 
4534 4775 	54 	48 P.2 	

,,,,, 

4E35 4 7 77 	It 	 FETC,GT 
4E36 477- 	71 	Cl 	 CISL 	C2 
4577 4776 	17 	 PITC,UN 
4639 4775 	 * 
4639 4778 	 * 
4642 4728 2E 02 EA 	GETCOM :01:6,52 	CCMPTE 
474! 477E 	IA 	eE 	 .3.773,17 	CITCM2 
4542 4'S? 	FE 	20 	 CCM1,32 	22 
4643 4752 99 22 	 ICER.GTGETCM2 
4E44 4784 	16 	20 	 L001,62 	20 
4E45 47E6 OE 27 EL 	GETC82 0020,62 	COMSTG,. 
4E46 47E9 CI e2 EA 	 STEA,R2 	COMM 
4(47 4880 	F4 	se 	LTCU 	TmI 	,F.2 	60 
454E 42E1 	15 	 FFT.7.,LT 
4E49 4757 44 5F 	 65DI.P0 	5F 
4650 4721 	17 	 57570,118 
4661 4252 	 + 
4E62 4752 	 • 
4653 4732 3F 47 76 	GETNUM ?STA,UN 	GETCOM 
4E14 4731 	84 	20 	 CCMI,Pe 
4CI6 4757 	16 79 	 ECTE,E; 	CETNUM 
46,66 4795 	14 48 	 COmI,R2 
4O57 4755 	16 75 	 1373,59 	027629  4t0DEF 4 7 E0 	54 	02 	 COm1,30 	02 
4E29 4255 58 24 	 6057,10 	GETNM2 
4E62 4761 	04 FF 	 0201,00 	FF 
4E81 4783 	17 	 PETC,UN 
4662 4764 	 • 
4E63 4764 	 * 
46C4 4784 21 00 	GETNMS RES 	2 
4661.-  4266 	 . 
666 474E 	 * 

4E6.7 479E 25 00 	GETNM2 LOLI.R1 	2 
46E8 4768 	27 02 	 LOPI,P: 	0 
4±59 4781 	1E 	23 	 FCTR,UN 	GETNM6 
4E72 47AD 	3F 47 7B 	GETSM7 5378,179 	GETCOM 
4E71 47AF .71- 	47 EE 	GETNM6 	511:1,08 	01552 
4872 4732 OF IF 	 13FR,EO 	1E7853 
4E73 4 7 34 	84 	40 	 CCMI,P0 	42 
4:574 4?5E 	lg 04 	 5076,17 	GETNM6 
4675 471F 	84 30 	 SCRI,P0 	'0" 

FILE 'ALP' 	AS 	AssrmILrr ET 	SYSTEM OS 	11-23-78 FACT- 0286 

_INE 2006 	.11 ER E3 E4 TAEEL 	c7ccrr 	OPERAND 	COMMENTS 

4575 4216 	1. 02 	 5075,24 	017!AM9 
4627 4750 	84 	37 	187988 	5251,50 	

, 
 

4E72 425i 	47 	21, 	GII880 A42I,53 	F 
4679 47C2 75 31 	 CPST 	CRT 
4E80 47C2 77 ea 	 FFSL 	WC 
4E3,1 4704 	LI 	 RFD 	,R1 
4582 4725 	13, 	 P3L 	.113 
4EF3 47CE 	21 	 cc, 	,RI 
45F4 47C7 	D3 	 FRI 	,F.3 
4,:= 97CE 	rl 	 152 	,R1 
4661 47CE 23 	 EFL 	,R3 
4687 4718 	Cl 	 RRL 	,R1 
4548  47CE 	D3 	 EFL 	,P3 
4E59 4720 	81 	 A:127.51 
4650 47CD 	Cl 	 5789,111 
4741 4705 	75 	08 	 C552., 	VC 
4652 47:2 	1? 	58 	 EC713,EN 	GETN87 
4E53 4712 	14 20 	0E7483 	C25I,E0 
4454 4724 58  05 	 ICF3,I9 	GETSM4 
4E95 4706 3F 47 76 	 3STA,CN 	GETCOM 
4EEE 47CE_ 	IF 77 	 BUTR,ON 	GETN83 
4(57 4755 	03 	 GETAM4 	Lc, 22.53 
45;8 470: 	e7 22 	 0 

ES 4204 	27 	 PITC,UN 
4720 47:5 * 
4721 47DY 
4702 4211 	 NBTFF 	RES 	102 
470: 4.481 	20 00 00 22 MBUFF 	ELS 	81 
4724 4165 20 20 02 00 
47e5 4e17 	20 22 22 12 
4726 4Fi: 	22 	00 	ee 	22 
4727 4841 	22 	ee 	ze 	22 
4729 4E35 	22 23 00 	02 
4729 4E5; 00 0: VO 22 
4712 418: 	ee 	ee 	00, 00 
4711 4E01 	02 00 00 22 
4712 4526 2: 02 00 	e3 
4710 4525 	22 	0.0 	22 	20 
47:4 4942 	02 	22 	02 	02 
47:1 4,:: 	28 	02 	10 	20 
47:6 4E15 	02 	22 	Cl 	22 
4717 491E. 	20 	02 	00 	0.7. 
4718 4510' 	22 	02 	00 	20 
4715 49.r1 	ea 	00 	20 	22 
42:0 4c25 	2? 	00 	00 	0? 
4621 4gg 	22 22 	20 	0? 
4722 4E2: 	22 00 20 00 	 ****LAST ADDRESS USED; 496A.... 47:3 4731 	eo 	22 	02 	22 
42:4 42.2 	e2 	02 	22 	22 
4J± 45:2; 	02 	22 	0? 	02 

4520 	2? 22 20 22 
4727 4241 	22 22 22 22 
421e. 4;45 	oe 	02 21 22 
41.-;. 4946 	oe 	22 	02 	ez 
4730 4E4D 	02 	02 	02 	22 
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