






























































































































































































































































TEST 3 - DISC SYSTEM SIZING TEST 

Test 3 determines the size of the disc system and verifies that the sizing options 
have been properly strapped in the hardware. The program does this by writing to the 
first sector of a track of the disc system and examining the status returned by the 
system after the write. If the status indicates that the track just written to is write­
protected, an appropriate error message is printed. The program attempts to write to 
all four discs in the system and prints the last valid address or a NO DISC MESSAGE for 
each disc. Once the last valid address has been determined for a disc and that address 
is found to be less than the maximum address of a disc, the program will continue to 
write to the remaining possible tracks of that disc ensuring that all these writes raise 
the NO-SUCH-DISC status bit, otherwise an error message is printed. 

TEST 4 - DATA TRANSFER SECTOR 

Test 4 writes to the entire disc system, or to the portion of the disc system 
selected by the user through the looping option and the current data pattern, one sector 
at a time. When the write is completed the portion of the disc system that was written 
to is read and the data is compared to what was written. Each sector is read twice 
unless data switch 12 is set. 

TEST 5 - DATA TRANSFER SUBSECTOR 

Test 5 writes to the entire disc system, or the portion of the disc system selected 
by the user through the looping option and the current data pattern, one subsector at a 
time. When the write is completed the portion of the disc system that was written to is 
read and the data is compared to what was written. Each subsector is read twice unless 
data switch 12 is set. If the user chooses to exercise the looping option of test 5, the user 
must also select the number of subsectors that will be written or read on each data transfer. 

A-5 DATA PATTERNS 

ZEROES 

The zeroes pattern consists of words of data with all data bits reset. 

ONES 

The ones pattern consists of words of data with all data bits set. 

WORST CASE 

The worst case pattern consists of words containing the pattern 16142 octal. 

TRACK/SECTOR 

The track/ sector pattern consists of words of data containing the disc system 
address of where that pattern will be written. 

INCREMENTING 

The incrementing pattern consists of words of data each of which is incremented 
by one from the preceding word. The first word is zero, the next 1, and the next 2, 
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up to a maximum depending on the size of the portion of the disc system being written 
to. Once the data word is incremented to where it contains all ones, the next data 
word will again be all zeroes. 

RANDOM 

The random pattern consists of words of data with bits unpredictably set or 
reset. The pattern is generated from a one word seed which is manipulated to form a 
data word~ The next data word uses the last data word as the seed. This method allows 
the same "random" pattern to be generated repeatedly if that were desired. Ordinarily 
the program will alter the seed word on each pass ensuring a new and different random 
pattern. 

A-6 ERROR MESSAGES 

The program prints 2 main types of error messages: status errors and data 
compare errors. The format for status error is as follows: 

ST ER SS D TTT SS XXX CY 

This is a status error message. The STER indicates that a status error occurred. 
The SS is the actual status the program received in octal. The D TTT SS indicate the 
disc system address at which the error occurred. D is the disc number, TTT is the 
track and SS is the sector. The XXX is the cycle count the program was on when the 
error occurred. The CY identifies the cycle count which is printed only when the program 
is executing test 4. 

N:RD- PPPPPP WT- PPPPPP ADRS: D TTT SS WWW XXX CY 

This format is a data compare error. The N is either a 1 or a 2 indicating 
whether the error occurred on the first or second read. RD- PPPPPP represents the 
data that was read in octal, WT- PPPPPP represents the data that was written, the 
expected data. The D TTT SS represent the disc system address as it does for status 
errors. The WWW is the word position in the sector or subsector in octal where the 
error waf.: detected. The XXX CY again represents the cycle count which is printed only 
when the program is executing test 4. 

The format of test 1 errors is as follows: 

ER# NNN 

This is the format of test 1 error. The NNN corresponds to the number of the 
sub-test that detected the error. 

Test 3 will print the message SIZING ERROR if on any particular disc attempting 
to write to a track address greater than the last valid address does not result in a NO 
SUCH DISC status. 

The error message SOFTWARE TIMEOUT is recorded whenever DONE is not 
asserted by the disc system approximately 2/3 of second after an I/O instruction causing 
data transfer, has been issued to it. 
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Test 1 Sub-Test Detailed Descriptions 

The 43 sub-tests that make up Test 1 are identified by their run sequence 
number in octal. 

Sub-Test 01 

This sub-test selects device 0 via a SKPBZ instruction. An error indicates 
tnat the disc controller is asserting BUSY when it should not. 

Sub-Test 02 

This sub-test selects device 0 via a SKPDZ instruction. An error indicates 
that the disc controller is asserting DONE when it should not. 

Sub-Test 03 

This sub-test clears the disc controller with a NIOC instruction, does an I/O 
reset via an IOBST instruction then checks to see if the disc controller is busy. An 
error indicates that the disc controller BUSY signal is asserted when it should not be. 

Sub-Test 04 

This sub-test clears the disc controller with a NIOC instruction, does an I/O 
reset via an IOBST instruction and then checks to see if the disc controller is done. An 
error indicates that the disc controller DONE signal is asserted when it should not be. 

Sub-Test 05 

This sub-test issues a NIO instruction to the disc controller then checks to see 
if BUSY signal is asserted. An error condition indicates that BUSY was asserted without 
a "S" or npn pulse. 

Sub-Test 06 

This sub-test issues a "P" pulse via a NIOP instruction to device o. It then 
checks to see if the disc controller asserts BUSY signal. An error condition indicates 
that the disc controller asserted BUSY in response to a "Pn pulse to a device not the disc. 

Sub-Test 07 

This sub-test issues a "S" pulse via a NIOS instruction to device o. It then 
cheuks to see if the disc controller asserts BUSY signal. An error condition indicates 
that the disc controller asserted BUSY in response to an "Sn pulse to a device not the disc. 

Sub-Test 10 

This sub-test sets the disc BUSY signal via an NIOP instruction to the disc. It 
then issues a clear via an NIOC instruction to the disc and issues an IOBST. An error 
condition indicates that the disc BUSY signal failed to clear from neither a "C" pulse 
nor a I/O reset. 
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Sub-Test 11 

This sub-test sets the disc BUSY signal via an NIOP instruction to the disc and 
issues an IORST. An error condition indicates that the disc BUSY signal failed to clear 
from an 1/0 reset. 

Sub-Test 12 

This sub-test sets the disc BUSY signal via an NIOP instruction to the disc and 
issues a clear via an NIOC instruction to the disc. An error condition indicates that the 
disc BUSY signal failed to clear from a "C" pulse. 

Sub-Test 13 

This sub-test sets the disc BUSY signal via a DOBP instruction to the disc. An 
error condition indicates that BUSY failed to set. 

Sub-Test 14 

This sub-test sets the disc BUSY signal via a DOBS instruction to the disc. The 
disc is then reset via an NIOC instruction. An error condition indicates that BUSY failed 
to set. 

Sub-Test 15 

This sub-test sets the disc BUSY signal via a DOBP instruction to the disc. The 
disc is then issued an NIO instruction without a "C" pulse. An error condition indicates 
that the disc was cleared via a NIO instruction without a "C" pulse. 

Sub-Test 16 

This sub-test sets the disc BUSY signal via a DOBP instruction to the disc. A 
NIOC instruction is then issued to device O. An error condition indicates that disc BUSY 
signal was cleared via an NIOC instruction to a device other than the disc. 

Sub-Test 17 

This sub-test enables the CPU interrupt system and issues an interrupt 
acknowledge instruction to which no device should respond. An error condition indicates 
that an interrupt occurred without the disc DONE signal being set. 

Sub-Test 20 

This sub-test disables all device interrupts by issuing a MSKO instruction with 
an argument of all ones. The CPU interrupt system is then enabled which it would be 
unless an interrupt occurred. An error condition indicates that an interrupt occurred 
although all device interrupts, including the disc, are disabled. 

Sub-Test 21 

This sub-test repeats a portion of sub-test 20 by enabling the CPU interrupt 
system testing to see if an interrupt has occurred. An error condition indicates that the 
disc interrupt request remained set after the IORST instruction, which is part of every 
sub test, was issued. 
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Sub-Test 22 

This sub-test issues an interrupt acknowledge instruction. An error condition 
indicates that the disc responded to the interrupt acknowledge without the disc interrupt 
request being set. 

Sub-Test 23 

This sub-test loads the core location counter with all zeroes. An IORST 
instruction is then issued and the CLC is read back via a DIB instruction. An error 
condition indicates that something other than all zeroes was read back. ACO contains 
the data read back and AC 1 contains the data written. 

Sub-Test 24 

This sub-test loads the core location counter with all ones. An IORST instruc­
tion is then issued and the CLC is read back via a DIB instruction. An error condition 
indicates that something other than all ones was read back. AC 0 contains the data read 
back and ACl contains the data written. 

Sub-Test 25 

This sub-test loads the core location counter with all zeroes, then reads it back. 
An error condition indicates that something other than all zeroes was read back. AC 0 
contains the data read back and AC 1 contains the data written. 

Sub-Test 26 

This sub-test loads the core location counter with all zeroes, then loads it with 
an octal 010421 and again loads it with all zeroes and reads it back. An error condition 
indicates that something other than all zeroes was read back. ACO contains the data 
read back and ACl contains the data written (010421). 

Sub-Test 27 

This sub-test loads the core location counter with all zeroes, then loads it with 
an octal 021042 and again loads it with all zeroes and reads it back. An error condition 
indicates that something other than all zeroes was read back. AC 0 contains the data read 
back and AC 1 contains the data written ( 021042). 

Sub-Test 30 

This sub-test loads the core location counter with all zeroes, then loads it with 
an octal 042104 and again loads it with all zeroes and reads it back. An error condition 
indicates that something other than all zeroes was read back. AC 0 contains the data read 
back and ACl contains the data written (042104). 

Sub-Test 31 

This sub-test loads the core location counter with all zeroes, then loads it with 
an octal 104210 and again loads it with all zeroes and reads it back. An error condition 
indicates that something other than all zeroes was read back. AC O contains the data read 
back and ACl contains the data written (104210). 
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Sub-Test 32 

This sub-test loads the core location counter with all ones, then reads it back. 
An error condition indicates that something other than all ones was read back. AGO 
contains the data read back and ACl contains the data written. 

Sub-Test 33 

This sub-test loads the core location counter with all ones and issues a "P" 
pulse. It then attempts to read back the equivalent of the CLC of device O. An error 
condition indicates that data was read back from the CLC when the disc was not selected. 

Sub-Test 34 

This sub-test loads the core location counter with all ones and issues a "S" 
pulse. It then attempts to read back the equivalent of the CLC of device O. An error 
condition indicates that data was read back from the CLC when the disc was not selected. 

Sub-Test 35 

This sub-trest issues an instruction to load the core location counter with all 
ones to the CPU as the device. The CLC of the disc is then read back. An error 
condition indicates that the disc accepted the data (loaded the CLC) when it was not 
selected. 

Sub-Test 36 

This sub-test write all ones to the disc core location counter. It then reads the 
disc CLC back and ANDS that data with an octal 377. An error condition indicates that 
bits 8 - 15 were not read back correctly. 

Sub-Test 37 

This sub-test write all ones to the disc core location counter. It then reads the 
disc CLC back and ANDs that data with an octal 377 and complements it. An error 
condition indicates that bits 1 - 7 were not read back correctly. 

Sub-Test 40 

This sub-test loads the core location counter with all ones, then reads it back. 
An error condition indicates that something other than all ones was read back. AGO 
contains the data read back and ACl contains the data written. 

Sub-Test 41 

This sub-test selects disc 0, track O, sector 0 via a DOAP instruction to the 
disc. The status of the disc system is then read via a DIA instruction. An error condition 
indicates that the NO-SUCH-Disc status bit (bit 13) was set. 

Sub-Test 42 

This sub-test issues a read command to the disc via a DOBS instruction. The 
status of the disc system is then read. An error condition indicates that the WRITE-ERROR 
bit (bit 11) was set. 
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Sub-Test 43 

This sub-test issues a read command to the disc via a DOBS instruction. The 
status of the disc system is then read via a DIAC instruction which clears the status. 
An error condition indicates that the WRITE-ERROR bit (bit 11) remained set. 

Sub-Test 44 

This sub-test issues a read command to the disc via a DOBS instruction. The 
status of the disc system is then read via a DIAC instruction which clears the status. 
An error condition indicates that the ERROR bit (bit 15) remained set. 

Sub-Test 45 

This sub-test issues a read command to the disc via a DOBS instruction. The 
status of the disc system is then read via a DIAC instruction which clears the status. 
An error condition indicates that the DATA-LATE bit (bit 12) remained set. 

Sub-Test 46 

This sub-test issues a write command to the disc via a DOBP instruction. It 
then issues a DIC instruction to device O. An error condition indicates that a DIC to a 
device other than the disc produced a response from the disc system. 

Sub-Test 49 

This sub-test issues a write command to the disc system. It then issues a NIOC 
to device 21 and tests to see if the disc system remains busy. An error condition indicates 
that the disc system responded to the device selection of device 21. 

Sub-Test 50 

This sub-test issues a write command to the disc system. It then issues a 
NIOC to device 22 and tests to see if the disc system remains busy. An error condition 
indicates that the disc system responded to the device selection of device 22. 

Sub-Test 51 

This sub-test issues a write command to the disc system. It then issues a NIOC 
to device 24 and tests to see if the disc system remains busy. An error condition 
indicates that the disc system responded to the device selection of device 24. 

Sub-Test 52 

This sub-test issues a write command to the disc system. It then issues a NIOC 
to device 30 and tests to see if the disc system remains busy. An error condition 
indicates that the disc system responded to the device selection of device 30. 

Sub-Test 53 

This sub-test is designed to assure that the CLC register is capable of counting. 
A maximum length (65536 words) write is unitiated from memory location zero. This 
should cause the CLC to be set to a logical zero, then incremented until it overflows,· 
resulting in its being set to a zero. An error condition indicates that the contents of the 
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CLC that were read back after the write command had set DONE, was something other 
than zero. ACO contains the starting memory location; ACl contains the status of the disc 
system after the write; AC2 contains the contents of the CLC after the write; and AC 3 
contains what was output in the DOC instruction. 

Sub-Test 54 

This sub-test also assures that the CLC register is capable of counting. The above 
test (53) expects the setting of the CLC to be the same before and after the write command. 
This sub-test is executed since a completely non-incrementing CLC would produce the same 
results. In this sub-test only 65520 words are written from memory location zero. This 
will cause the CLC to set to an octal 77760 after the write command. An error condition 
indicates that the contents of the CLC that were read back after the write command had set 
DONE, was something other than 77760. ACO contains the expected contents of the CLC; 
ACl contains the status of the disc system after the write; AC2 contains the contents of the 
CLC after the write; and AC 3 contains what was output in the DOC instruction. 

A- 7 DISC CONTROL DIAGNOSTIC 

The following pages contain the software diagnostic program for the 8011 Disc 
Memory Controller. 
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I 
2 
3 
4 
5 
6 
7 
8 
9 

10 
I I 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 

2. 

2. 1 
2. 2 
2.3 

3. 

TYPE 8011 DISK CONTROL DIAGHOSTIC 

ABSTRACT 

T'r'PE 8011 DISK CONTROL DIAGNOSTIC IS A 
MAINTENANCE PROGRAM DESIGNED TO TEST THE 
TYPE 8010 DISK MEMORY SYSTEM 

MACHINE REQUIREMENTS 

STANDARD NOVA PROCESSOR 
4K READ/WRJlE MEMORY 
DATA DISC 8010 DISC MEMORY SYSTEM 
TELETYPE 

S~JITCH SETTINGS 

SWITCH 0(1) 

HALT / LOOP OPTIONS 

SWITCH 1(1) 
SWITCH ?( 1) 
SWITCH 3( I) 

TEST SELECTION 

Sl..JITCH 4(1) 
SWITCH5Cl) 
SWITCH 6(1) 

4. 5. 6 

0 0 0 
0 0 1 
0 I 0 
0 I 1 
I 0 0 
I 0 1 

I 0 
I I 

SWITCH ? ( 1 ) 
SWITCH 8 ( I ) 

SWITCH 9 ( 1 ) 
SWITCH I 0 ( I ) 
SWITCH I I ( I ) 

SWITCH I 2 ( I ) 

SWITCH I 3 ( I) 
SWITCH I 4 ( 1 ) 
SWITCH 15 ( I) 

13. 14. 15 

•PRINT INSTRUCTIONS/ABORT CURRENT TEST 

=HALT ON ERROR 
•PRINT CYCLE COUNT 
•LOOP ON SELECTED TEST 

•SELECT TEST 
=SELECT TEST 
=SELECT TEST 

TESTS I THRU 4 
TEST I DISCRETE CONTROLLER TESTS 
TEST 2 DIAGNOSTIC MODE TEST 
TEST 3 SIZE TEST 
TEST 4 DATA TRANSFER CSECTOR) 
TEST 5 DATA TRANSFER (SUB-SECTOR) 
TESTS I. 2 AND 4 
TESTS 2 AND 4 

•READ-ONLY 
•WRITE-ONLY 

•DATA ERROR PRINT INHIBIT 
•STATUS ERROR PRINT INHIBIT 
=END OF TEST AND TEST JD PRINT INHIBIT 

=2 READS PER WRITE 

•SELECT THE DATA PATTERN 
=SELECT THE DATA PATTERN 
=SELECT THE DATA PATTERN 
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l 

t 2 

-!>-
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
l 7 
18 
19 
20 
2 1 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 

; 4. 

; 4. 1 

;4.2 
; 4. 3 
;4.4 

;4.5 

;4.6 

;4.7 

; 5. 
; 5 . 1 

; 6. 

0 0 A =USE ALL DATA PATTERNS 
0 0 I =USE RANDOM PATTERN 
0 l [1 ·USE INCREMENTING PATTERN 
0 l 1 =USE TRACK/SECTOR ID PATTERN 
l 0 0 =USE lJO RS T CASE PATTERN 
l 0 1 •USE ALL ONES PATTERN 
I l f) =USE ALL ZEROES PATTERN 
l l 1 =USER SELECTABLE PATTERN 

OPERATING PROCEDURE 

LOAD THE PROGRAM VIA THE BINARY LOADER 

GET SWITCHES TO 000002 
PRESS RESET 
PRESS SHiRT 

THE PROGRAM WILL IDENTIFY ITSELF OH THE TELETYPE 
AND REQUEST THE DISK DEVICE CODE TO WHICH A 20 OR 
60 MUST BE ENTERED TO INDICATE THE DISC MEMORY 
SYSTEM TO BE TESTED. THE PROGRAM WILL NEXT REQUEST 
THAT THE DA1A SWITCHES BE SET TO THEIR DESIRED SETTINGS 
THEN HALT. THE USER SHOULD THEN SET THE DATA SWITCHES 
AND DEPRESS CONTINUE. 

THE PROGRAM WILL RUH UNTIL MANUALLY STOPPED 
OR AN ERROR IS DETECTED. AT THE END OF EACH 
TEST THE MESSAGE "END OF TEST" IS PRINTED. 

PROGRAM OUTPUT/ERROR DESCRIPTION 
IF A MALFUNCTION IS DETECTED THE PROGRAM 
WILL. DEPENDING OH THE SWITCH SETTING. PRINT 
AN ERROR MESSAGE. HALT. CONTINUE. OR LOOP OH 
THE ERROR. 

PROGRAM DESCRIPTION/THEORY OF OPERATION 

TEST I IS MADE UP OF 43 TEST STEPS WHICH TEST 
THE SETTING AND RESETTING OF THE CONTROLLER STATUS 
BITS UNDER VARIOUS CONDITIONS. HO DATA TRANSFER 
TAKES PLACE. 

TEST 2 TESTS DIAGNOSTIC MODE. DATA IS TRANSFERRRED FROM 
THE CPU TO THE CONTROLLER AND READ BACK IMMEDIATELY. 
NO DATA TRANSFER TAKES PLACE BETWEEN THE CONTROLLER 
AND THE DISC. 

TEST 3 DETERMINES THE SIZE AND THE WRITE PROTECTED TRACKS 
OF THE DISC. THE FIRST SECTOR OF EACH TRACK IS WRITTEN TO 
AND THE STATUS OF THE DISC SYSTEM IMMEDIATELY AFTER EACH 
WRITE IS READ AND EXAMINED. 

TEST 4 TRANSFERS DATA TO AND FROM THE DISC OH A SECTOR 
BY SECTOR BASIS. 
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1 
2 
.3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

00002 
00003 
00004 
00005. 
00006 

23 00050 
24 00051 
25 00052 
26 00053 
27 00054 
28 00055 
29 00056 
30 00057 
31 00060 
32 00061 
33 00062 
34 00063 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46. 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 

00064 
00065 
00066 
00.067 
00070 
00071 

00072 
00073 
00 !?!7 .1 
n ;J ·~: 

til:l0i'6 
00077 
00100 
00101 
00102 
00103 
00104 
00105 
00106 
00107 
00110 

000002 
102401 
102000 
040072 
002006 
000400 
000050 
000020 
010000 
014000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000144 
000012 
004520 
000543 
00300? 

005630 
005505 
004216 
0.04500 
004531 
004544 
006071 

000000 
040000 
~ .. i !] .:.J. ""; :. 

G~ib4? 

042Hl4 
104210 
000004 
140000 
000200 
000054 
000010 
177766 
177762 
002000 
000001 

TEST 5 TRAHSFERS DATA TO AHD FROM THE DISC OH A SUB-SECTOR 
BASIS BY USIHG THE DOC IHSTRUCTIOHS. 

7. RESTRICTIOHS/MISC 

7.1 WHEH THE DIAGHOSTIC IS RUHHIHG HO OTHER 
COHTROL MAY REQUEST THE DISK DRIVE. 

7.2 THE DISK DRIVE LOGIC MUST RESPOHD TO 
SELECTIHG OF DRIVE 0. 

.LOC 2 

.LOC 50 

SUB 0.0.SKP 
ADC 0.0 
STA 0.CHAH 
JMP @.+I 
DIAG 

. DUSR ·DSK = 020 

. DUSR IBUF • 10000 

.DUSR 08UF • 14000 
PASS: 0 
TIHRET: 0 
LOADR: 0 
WDCTR: 0 
DRET: 0 
DEVICE: 0 
MSAV: 0 
Cl44: 144 
c 12: 12 
XXITR: !TR 

;HIGH SPEED CHAHHEL 

FIRST: T01 ;FAB FOR PROGRAM 
LAST: ECODE ;MODIFICATIOH 

ICRLF: CRLF 
!MESS: MESS 
TYPIH: DC ODE 
SETUP: EHTER 
LOOP: CYCLE 
ER: ERR 
EHALT•JSR @ER 

CHAN: 0 
C4.f1!<'.: 40000 
;~ D 1~J4: El 1042 l 
c0210: 021042 
C042 l: 042104 
C1042: 104210 
C4: 4 
Cl40K: 140000 
C200: 200 
C54: 54 
Cl0: 10 
M12: -12 
M16: -16 
C2000: 2000 
Cl: 1 
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>. I 00111 000002 C2: 2 
2 00112 000005 CS: 5 ..... 
3 00 113 000006 C6: 6 0-
4 00114 000007 C7: 7 
5 00115 177760 M20: -20 
6 00116 000003 C3: 3 
7 00117 077000 C77K: 77000 
8 00120 000020 C20: 20 
9 00121 000070 C70: 70 

10 00122 177720 CM60: -60 
11 00123 000060 C60: 60 
12 00124 160020 C1600: 160020 
13 00125 060020 C0600: 060020 
14 00126 000077 C77: 77 
15 00127 177717 C1777: 177717 
16 00130 073673 C7367: 073673 
17 00131 000044 C44: 44 
18 00132 000177 Cl77: 177 
19 00133 000100 C100~ 100 
20 00134 177777 Ml: -1 
21 
22 DATA SWITCHfS 
23 
24 00135 100000 PRINS: 100000 
25 00136 040000 ERHL TS: 40000 
26 00137 020000 LPERS: 20000 
27 00140 010000 LPTST: 10000 
28 00141 004000 MODlS: 4000 
29 00142 002000 MOD2S~ 2000 
30 00143 001000 MOD3S: 1000 
31 00144 000400 RDOHLY: 400 
32 00145 000200 WRONLY: 200 
33 00146 000100 DERIH: 100 
34 00147 000040 STER IN: 40 
35 00150 000020 EOCIH: 20 
36 00151 000010 RD2WR: 10 
37 00152 000004 DPATI: 4 
38 00153 000002 DPAT2: 2 
39 00154 000001 DPAT3: I 
40 00155 000007 DPALL: 7 
41 00156 007000 MODAL: 7000 
42 
43 STATUS BITS 
44 
45 00157 000001 ERROR I 
46 00160 000002 DAERR 2 
47 00161 000004 NSDIS 4 
48 00162 000010 DAL AT 10 
49 00163 000020 WR ERR 20 
50 00164 000040 DSFAL 40 
51 
52 00165 000000 ERNO: 0 ; ERl-1 OR HUMBER 
53 00166 000000 MODE: 0 ;CURRENT MODE 
54 00167 014000 IOBUF OBUF 
55 00170 010000 I IBUF IBUF 
56 00171 000000 TRKAD 0 
57 00172 000000 LOWSE a 
58 00173 000377 HI SEC 377 
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1 00174 000377 MXSEC: 377 
2 00175 000000 LOWSSC: 0 
3 00176 000017 HISSC: 17 
4' 00177 000000 NSSC: 0 
5 00200 000000 WRK I: 0 
6 00201 000000 CURSEC: 0 
7 00202 000000 IEDIA: 0 
8 00203 004334 !STER: STA ER 
9 00204 000000 STERS: 0 

HJ 00205 000000 STT5: 0 
11 00206 005527 IPDEC: PDEC 
12 00207 005524 IPOCT: POCT 
13 00210 005601 !CHAR: CHAR 
14 00211 005653 !TYPE: TYPE 
15 00212 004773 !COMP: COMP 
16 00213 004611 IPTRN: PATRN 
17 00214 000404 ISTRT: STRT 
18 00215 000001 CURPT: 1 
19 00216 000000 SSEED: 0 
20 00217 000000 CSEED: 0 
21 00220 004310 IT41H: T41H 
22 00221 000466 ITTBL: TTBL 
23 00222 100000 DMBIT: 100000 DIAGNOSTIC MODE BIT 
24 00223 004625 IPTBL: PATBL 
25 00224 004146 I !MOD: !MODE 
26 00225 004134 IEOC2: EDIAG 
27 00226 000000 LSSEC: 0 
28 00227 000000 HSSEC: 0 
29 00230 005422 I !HTS: INTB 
30 00231 000000 IHPTR: 0 
31 00232 005376 IPIHS: PIHS 
32 00233 000000 PATE: 0 
33 00234 000000 PATES: 0 
34 00235 002747 IMS: M5CTS 
35 00236 007777 SSOHE.: 7777 
36 00237 010000 SS INC: 10000 
37 00240 002371 IMD5: MOD5B 
38 00241 002420 IMW5: M5WLP 
39 00242 000000 T4CY: 0 
40 00243 005323 IPCNT: PCNT 
41 00244 005334 IPCT2: PCT2 
42 00245 005037 ICOHW: CONW 
43 00246 000000 INCE: 0 
44 00247 005267 JOHE: ONEM 
45 00250 000000 SELPT: 0 
46 00251 001577 IDSC0: DSC0 
47 00252 000000 DSK6: 0 
40 00253 002055 IM4: M4CTS 
49 00254 002631 IMSA: MOD5LP 
50 00255 002737 !MSC: MSCFP 
51 00256 001506 IM3: MOD3C 
52 00257 000000 MOD3T: 0 
53 00260 001543 .IM3P: M3P 
54 00261 000000 SWFLG: 0 
55 00262 002557 IM52: M52 
56 00263 002721 !MSW: MOD SW 
57 00264 002745 IMSAD: MSAD 
58 00265 030000 DMSK: 30000 



PAGE 6 
13/08/76 

1 00266 004000 TMSK 1 4000 
Ji> 2 00267 003400 TMSK2 3400 

3 00270 000340 TMSK3 340 
00 4 00271 000030 SMSKI 30 

5 00272 000007 SMSK2 7 
6 00273 01Hl240 CBLK: 240 
7 00274 0"10300 PMSK 1: 300 
8 00275 000070 PM5K2: 70 
9 00276 000007 PMSK3: 7 

10 00277 002510 IM5R: MOD5R 
1 1 00300 002575 IM5Q: M5Q 
12 00301 005460 IWLP: WLP 
13 00302 000000 WCNTR: 0 
14 00303 000000 CRTN: 0 
15 00304 000000 POSS: 0 
16 00305 000000 CCNTR: 0 
17 00306 000000 RWFLG: 0 
18 00307 000000 ERCN: 0 
19 00310 000000 STARS: 0 
20 00311 004373 ISTP: STP 
21 00312 005354 IPRT: PRT 
22 00313 077760 T54C: 77760 
23 00314 000055 C55: 55 
24 
25 
26 
27 000377 .LOC 377 
28 
29 00377 000005 ERC5: 5 NO. OF CONSEQUTIVE COMPARE ERROR THAT WILL BE PRINTED 
30 
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l 
2 
3 
4 START OF DJAGHOSTJC 
5 
6 
7 00400 006064 D !AG: JSR @IC11LF :RHW DIAGHOSTIC 
8 00401 006065 JSR @ I ~1E ~3 S ; TELL OPERATOR TO 
9 00 402 003741 LOCK IT ;LOCK DISK DRIVE. 

10 00403 006066 JSR @TYP{H 
11 
12 00404 102400 STRT: SUB 0,0 
13 00 405 040250 STA 0.SELPT 
14 00406 040ll50 STA 0.Pf)SS 
15 00407 040166 STA 0. MODE 
16 00410 040242 STA 0, T 4C Y 
I? 0041 ! 040165 STA 0.ERHO 
18 00412 040233 STA 0.PATE 
19 00413 10 1400 INC 0. 0 FORM A ONE 
20 00414 040215 STA 0,CURPT 
21 00415 006064 JSR @ICRLF CARRIAGE 
22 00416 006065 JSR @I MESS MESSAGE 
23 0041? 003102 SSWMI 
24 00420 £163077 HALT WAIT FOR SWITCHES TO BE SET 
25 00421 0744?7 READS 3 READ THE DATA SWITCHES 
26 00422 03 [j 13 5 LDA 2,PRINS GET THE PRINT Sl,J ITCH 
27 00423 l 7 3 40 4 AND 3.2.SZR MASK WITH SWITCHES 
2B 00 424 000402 JMP .+2 
29 00425 fH0:12225 JMP @IEOC2 START A TEST 
30 
3 I PRINT THE INSTRUCT I OHS 
32 
33 00426 006232 JSR Ii! IP I liS ; PRINT THE INSTRUCTIONS 
34 0042? 000755 Jr-1P STRT 
35 
36 
37 00430 074477 MODE l: READS 3 READ THE DATR SWITCHES 
38 00431 03 0 15 El LDA 2,EOCIH PRINT INHIBIT 
39 00 432 17340 4 AND 3.2.SZR MASK THE SWTCHES 
40 00433 000407 JMP MlB YES HO ID PRIHT 
41 
42 00434 006064 JSR @ICRLF 
43 00 435 006065 JSR @!MESS 
44 00436 004006 f·tOD lM 
45 00437 034110 LDA 3. c I GET A ONE 
46 00440 054166 STA 3,MODE SET CURRENT MODE 
47 00441 0744?7 READS 3 READ THE DATA SWITCHES 
48 00442 030140 MlB: LDA 2,LPTST GET LOOP ON TEST BIT 
49 00443 07447? READS 3 
50 00444 173405 AND 3.2,SNR 
51 00445 000476 JMP T01 
52 
53 00446 006064 MIA: JSR @ICRLF CARRIAGE RETURN LIHE FEED 
54 0044? 006065 JSR ii MESS MESSAGE 
55 00450 004104 THOM 
56 00451 152400 SUB 2 .. 2,. GET TWO DIGITS 
57 00452 006220 JSR @IT41H READ THE TTY 
58 00 453 000773 JMP MIA ERROR 
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t 
1 00 454 8243 14 LDA I, C55 GET MAX TEST NO. 
2 00455 132433 SUBZ+ L2,SNC 

"' 3 00456 000770 JMP MIA 0 4 00457 150400 NEG 2,2 DECREMENT COUNT 
5 00460 150000 COM 2.2 
6 00461 850165 STA 2,ERNO SET POTENT !AL ERROR NUMBER 
7 00462 151400 INC 2.2 
8 00463 024221 LDA 1, I TTBI. ADDRESS OF TEST TABLE 
9 00464 133000 ADD 1 . ., ADD TO ENTERED NUMBER 

10 00465 003000 .JMP @0.2 .JUMP TO DESIRED TEST 
11 
1 2 00466 000446 TTBL: 111 A 
13 00467 000543 T01 
14 00470 000552 T02 
15 0047 1 000556 T03 
16 00472 000564 T04 
17 00473 000572 T05 
18 00474 000577 T06 
19 00475 000604 T07 
20 00476 000611 T10 
21 0047? 000620 T 11 
22 80500 000626 T12 
23 00501 000634 T13 
24 08502 000642 T14 
25 00503 000654 T15 
26 00504 000663 T16 
27 00505 0006?4 T17 
28 00506 000704 T20 
29 00507 000714 T21 
30 00510 000722 T22 
3 1 00511 00072? T23 
32 00512 000737 T24 
33 00513 00074? T25 
34 00514 000756 T26 
35 00515 000770 T27 
36 00516 001002 T30 
37 00517 001014 T31 
.38 00520 001026 T32 
39 00521 001035 T33 
40 00522 001044 T34 
41 00523 001054 T35 
42 00524 001063 T36 
43 00525 001073 T37 
44 00526 001105 T40 
45 00527 00 1114 T41 
46 00530 001126 T42 
47 00531 00 1140 T43 
48 00532 001152 T44 
49 00533 001162 T45 
50 00534 00 1172 T46 
51 00535 001205 T47 
52 00536 (:l0 12 14 T50 
53 00537 001223 T51 
54 00540 001232 T52 
55 00541 001241 T53 
56 00542 001255 T54 
57 
58 
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1 00543 101800 T01: MOV IL0 
2 00544 J 02400 SUB IL 0 FORM A ZERO 
3 00545 040165 STA O.ERNO RESET ERROR NUMBER 
4 
5 
6 tHJ 5 46 006fl67 JSR @SETUP SELECT DEVICE ZERO .. TEST FOR N 0 T BU'=;y 7 0054? 063500 SKPBZ 0 IF EHALT THE CONTROLLER IS ASSERT!tiG 
8 00550 00607' 1 EHALT BUSY AND SHOULD NOT BE. 
9 00551 [J[J 60? 0 JSR @LOOP 

10 
11 00552 006 06 7 T02: JSR @SETUP SAME AS TEST 0 1 TESTING 
12 EHJ:.53 063?00 SKPDZ 0 DONE INSTEAD OF BUSY 
13 00554 00687 1 EHALT 
14 00555 00€070 JSR @LOOP 
15 
16 00556 006067 T03: JSR @SETUP ; DI SK BUSY FLOP STUCK (I l. 
I 7 00557 ~160220 NIOC DSK 
18 00560 0\32677 IORST ; DI SK BUSY ( I l , ASSERTED 
19 00561 063520 SKPBZ DSK ;WITHOUT DISK BUS'r'. 
20 00562 [1[1607 l EHALT 
2 1 00563 fHl6fJ70 JSR @LOOI' 
22 
23 00564 006067 T04: JSR @SETUP : DI SK DONE FLOP STUCK ( 1 ) 
24 00565 060220 N !DC DSK 
25 DO '56 6 0625?7 IORST :DISK DONE ( 1)' ASSERTED 
26 00 56? 063720 SKPDZ DSK ;WITHOUT DISK DONE. 
2? 00570 '30 60? 1 EHALT 
28 00571 005e10 JSR @LOOP 
29 
30 00572 006067 T05: .JSR @SETUP :SELECTING THE DISK 
3 1 00573 060020 MIO DSK :WITHOUT A Ii s !I OR 'c' PULSE 
32 00574 '363520 SKPBZ DSK ;SET DISK BUSY 
33 00575 006071 EHALT 
34 00 57 6 006070 JSR @LOOP 
35 
36 00577 006067 T06: JSR @SElUP ; A II p n PULSE TO A 
3? 00600 06W300 NIOP 0 :DEVICE NOT THE DISK 
38 00601 663520 SKPBZ DSK ;SET DISK BUSY. 
39 00602 BB 60? 1 EHALT 
40 '30603 006070 JSR @LOOP 
41 
42 00604 006067 T07: JSR @SETUP ; A 115 II PULSE TO A 
43 00605 060100 NIOS 0 :DEVICE NOT THE DISK 
44 00606 063520 SKPBZ DSK :SET DISK BUSY. 
45 00607 006071 EHAL T 
46 0061'3 006070 JSR @LOOP 
47 
48 006 I l 006067 T10: JSR @SETUP ;DISK BUSY FLOP FAILED 
49 00612 06~3320 NIOP DSK : TO CLEAR VIA A u c u 

50 00613 050220 NIOC DSK :PULSE OR l/O RESET. 
5 1 00614 (162677 IORST 
52 00615 063520 SKPBZ DSK 
53 00616 0060?1 EHALT 
54 00617 '306070 JSR @LOOP 
55 
56 00620 006067 T 11: JSR @SFTUP ;DISK BUSY FLOP FAILED 
57 00621 060320 NIOP DSK : TO CLEAR VIA A J/0 RESET. 
58 00622 062677 I OR ST 
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1 00623 063520 SKPBZ DSK 
t 2 00624 0060?1 EHALT 

"' 3 00625 0060?0 JSR 11LOOP 
"' 4 

5 00626 006067 T12: JSR @SETUP DISK BUSY FLOP FAILED 
6 00627 060320 NIOP DSK TO CLEAR VIA A II c II 

7 00630 060220 NIOC DSK PULSE. 
8 00631 063520 SKPBZ DSK 
9 00632 0060?1 EHALT 

10 00633 006070 JSR @LOOP 
1 1 
12 00634 006067 T13: JSR @SETUP ; A •p• PULSE FAILED 
13 00635 020170 LDA 0,IJBUF ; TO SET DISK BUSY FLOP. 
14 00636 062320 DOBP 0,DSK 
15 0063? 063420 SKPBN DSK 
16 00640 006071 EHALT 
1 7 00641 006070 JSR @LOOP 
18 
19 00642 006067 T14: JSR @SETUP ; A • s h PULSE FAILED 
20 00643 020170 LDA 0,JJBUF ; TO SET DISK BUSY FLOP. 
21 00644 126400 SUB 1.1 
22 00645 062120 DOSS 0,DSK 
23 00646 063520 SKPBZ DSK 
24 00647 126000 ADC Lt 
25 00650 060220 NIOC DSK 
26 00651 125005 MOV L LSNR 
27 00652 006•37 1 EHALT 
28 00653 EHl60?0 JSR @LOOP 
29 
30 00654 006067 T15: JSR @SETUP· ; THE DSK BUSY FLOP 
31 00655 020170 LDA 0,JIBUF ;WAS CLEARED VIA A 
32 00656 062320 DOBP 0,DSK ; "NIO' INSTRUCTION WITH-
33 0065? 060020 NIO DSK ;OUT A u c • PULSE. 
34 00660 063420 SKPBN DSK 
35 00661 006071 EHALT 
36 00662 006070 JSR @LOOP 
37 
38 00663 006067 T16: JSR @SETUP ; THE DSK BUSY FLOP 
39 00664 020170 LDA 0, I IBUF ;WAS CLEARED VIA A 
40 00665 062320 DOBP 0, DSK ;. n c II PULSE WITHOUT 
41 00666 060200 NIOC 0 ;THE DISK BEING SELECTED. 
42 0066? 063420 SKPBN DSK 
43 00670 0060?1 EHALT 
44 00671 0060?0 JSR @LOOP 
45 
46 006?2 102620 SUBZR 0,0 ;SET LOCATION 
47 00673 040001 STA 0, I ;FOR INTERRUPTS 
48 
49 006?4 006067 T17: JSR 11SETIJP ; A INTERRUPT OCCUR ED 
50 006?5 060177 NIOS CPU ;WITHOUT DSK DONE FLOP 
5 1 006?6 061477 INTA 0 ;BEING SET. 
52 006?7 10 1004 MOV 0,0,SZR 
53 00700 000403 JMP .+3 
54 00701 0634?7 SKPBN CPU 
55 00702 0060?1 EHALT 
56 00?03 0060?0 JSR @LOOP 
57 
58 00?04 006067 T20: JSR 11SETUP ; THE DKS INT REQ 
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I 00705 102000 ADC 0.0 :FLOP IS SET. 
2 60706 062077 f1SKO 0 
3 00707 060177 NIOS CPU 
4 00710 10 100 0 MDV 0 .• 0 
5 00711 0634?7 SKPBN CPU 
6 00712 00(.07 1 EHALT 
7 00713 0060~0 JSR @LOUP 
8 
9 00714 006aG? T21: JSR ll!SE·1 UP :THE DSK INT REQ 

10 00715 0601?? NIOS CPU ;FLOP IS SET. 
11 00716 10 100 0 MOV 0.0 
12 00717 86347'? SKPBN CPU 
13 00720 00>~07 1 EHALT 
14 00721 006870 JSR @UHJf' 
15 
16 00722 00606? T22: JSR ll!SETUP .: THE DSK INT REO FLOP 
1 7 00723 06147? INTA 0 : IS NOT SET. YET INTA 
18 00724 10 100 4 MDV ELEl.SZR ;READS BACK A BYTE. 
19 00725 oe:16 er 1 EHALT 
20 00?26 806870 JSR @LO(lf' 
2 I 
22 00727 006867 T23: JSR @SETUP ;THE CORE LOCATION COUNTER 
23 00730 126400 SUB 1. 1 : CCLCl WAS LOADED TO 0 
24 00731 066U20 DOB 1. DSK ; THEN RESET VIA !ORST. 
25 00732 8£:.21;77 IORST ; D 18 READ BITS BACK. 
26 00733 (j 6 1420 DIB 0.DSK ;CHECK AC0 FOR READ 
27 00734 i0Hl04 MDV 0.0.SZR :CHECK AC 1 FOR WRITTEN 
28 00735 0 [j 607 1 EHALT 
29 00736 006070 JSR ll!LOOf' 
30 
31 00737 006067 T24: JSR @SETUP :THE CORE LOCATION COUNTER 
32 00740 126220 ADC ZR 1. 1 ; <CLCJ WAS LOADED WITH 
33 00741 066020 DOB ! • DSK :ALL BITS. THEN CLEARED 
34 00742 06267? IORST ;VIA A J/O RESET PULSE. 
35 00743 061420 DIB 0.DSK :CHECK AC0 FOR READ 
36 00744 101004 MDV 0.0,SZR ;CHECK AC 1 FOR WRITTEN 
37 00?45 006071 EHALT 
38 00745 0050?0 JSR @LOOP 
39 
40 00747 006067 T25: JSR @SE1UP :LOAD THE CLC REGISTER 
41 00750 l 2 6 40 0 SUB !. 1 :WITH ZEROS. CHECK VIA 
42 00751 066020 DOB I, DSK ; A DIB IHSTRUCTION. 
43 00752 061420 D l B 0.DSK :ANY BIT SET IN AC 0 IS 
44 00753 101004 r10v 0,0,SZR ; IN ERROR. 
45 00754 1)0607 1 EHALT 
46 00755 006070 JSR @LOOP 
47 
48 00756 006067 T26: JSR @SETUP ;LOAD THE CLC REGISTER 
49 00757 102400 SUB 0.0 :MAGIC TEST l• 
50 06760 052020 DOB lL DSK 
5 1 00761 0240?4 LDA 1.C0104 ;•010421 
52 00762 066020 DOB 1, DSK AC! WRITTEN 
53 00 76 3 062020 DOB 0.DSK ; AC0 READ 
54 00764 661420 DIB 0,DSK 
55 00765 1011304 MOV 0.0.~;ZR 

56 00766 006071 EHALT 
57 00767 006070 JSR llLOOf' 
58 
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I e0110 006067 T27: JSR lilSETUP ;LOAD THE CLC REGISTER 
)(- 2 ee1?1 10240e SUB e,0 ;MAGIC TEST 2• 

"' 3 00772 062020 DOB 0,DSK 

""" 4 00773 0 2 40? 5 LDA L C0210 ;•021042 
5 00774 066020 DOB I, DSK AC! WRITTEN 
6 00775 062020 DOB 0,.DSK AC0 READ 
7 00776 061420 DI B 0,DSK 
8 00?77 101004 MOV 0,0,SZR 
9 01000 0060?1 EHALT 

10 01001 006070 JSR lilLOOP 
11 
12 0 100 ;? 006067 T30: JSR lilSE ruP ;LOAD THE CLC REGISTER 
13 01003 102400 SUB 0,0 ; MAG IC TEST 3<0 
14 01004 062020 DOB 0,DSK 
15 01005 024076 LDA LC0421 ;•042104 
16 01006 066020 DOB 1, D SK AC I WRITTEN 
17 01007 06202e DOB 0,DSK ; AC0 READ 
18 01010 061420 DIB 0,DSK 
19 01011 101004 HOV 0,0,SZR 
20 0 1 el 2 006071 EHALT 
21 0 1013 B060?0 JSR liLOOP 
22 
23 01014 006067 T3 I: JSR liSETUP ;LOAD THE CLC REGISTER 
24 0 1015 102400 SUS 0,0 .: MAG IC TEST 4• 
25 0 1016 062020 DOB 0,DSK 
26 0101 7 [)24[)77 LDA LCl042 ;•104210 
27 01020 066020 DOB !,DSK AC I WRITTEN 
28 0102 1 062020 DOB 0,DSK ; AC0 READ 
29 01022 061420 D!B 0,. DSK 
30 tl 1 [)23 10 1 [)04 nov 0,0,SZR 
3 1 01024 006071 EHALT 
32 01025 0[)6076 JSR @LOOP 
33 
34 [)1026 0B6067 T32: JSR @SETUP ;LOAD CLC WITH 
35 01027 126000 ADC Ll ;ALL ONES AND TRY 
36 01030 066020 DOB 1,DSK ; TO READ SOME BACK. 
37 01031 061420 DIB 0,DSK ;AC! WRITTEN 
38 01032 10 1005 MOV 0,0,SNR ; AC0 READ 
39 01~333 006071 EHALT 
40 01034 006EJ70 JSR @LOOP 
41 
42 01035 006067 T33: JSR @SETUP ;DSK DATIB ASSERTED 
43 01036 102220 ADC ZR 0,0 ;WITHOUT DSK SELECT. 
44 01037 062320 DOBP 0,DSK 
45 01040 065460 DIB L0 
46 0 1041 1EJ6415 SUB+ 0, L SNR 
47 01042 066071 EHALT 
48 01043 006070 JSR 11LOOP 
49 
50 01044 0EJ6067 T34: JSR @SETUP DSK DATOB ASSERTED 
51 01045 126220 ADCZR Ll WITHOUT DSK SELECT 
52 01046 066120 DOBS I, DSK AC I WRITTEN 
53 01047 EJ61400 DIB 0,0 AC 0 READ 
54 01050 EJ60220 NIOC DSK 
55 0 I 0 5 I 106415 SUB• 0,LSNR 
56 0 Hl52 006071 EHALT 
57 01053 006070 JSR a LOOP 
58 
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1 01054 006067 T35: JSR @SETUP DSK DATOB ASSERTED 
2 01055 126220 ADCZR 1. I WITHOUT DSK SELECT 
3 01056 0660?7 DOB 1. CPU AC 1 WRITTEM 
4 01057 061420 DI B 0.DSK AC 0 READ 
5 01060 106415 SUB• 0.1.SMR 
6 0 106 1 806071 EHALT 
7 01062 006070 JSR @LOOP 
8 
9 01063 006867 T36: JSR @SETUP ; THE CLC REGISTER FAILED 

10 0 1E164 102000 ADC 0. [j ; TO READ BACK BITS 
11 01065 062020 DOB 0.DSK ;8-15. 
12 0 l 0'36 061420 DIB 0.DSK 
13 01067 024406 LDA 1.XX377 
14 01070 123415 AMD+ L0 .. SMR 
15 0 107 1 006071 EHALT 
16 01072 006070 JSR @LOOP 
1? 
18 01073 006067 T37: JSR @SETUP ;THE CLC REGISTER FAILED 
19 0 !E174 102001 ADC 0.El.SKP ; TO READ BACK BITS 1-7 
20 01075 000377 XX377: 377 
2 1 01076 062020 DOB 0.DSK 
22 0 10? 7 06 1420 DI 8 0.DSK 
23 01100 024775 LDA 1. XX377 
24 0 110 1 124000 COM 1 • 1 
25 0 1102 123415 AMD+ 1.0,SMR 
26 0 1 10 3 00 60? I EHALT 
2? 01104 006070 JSR @LOOP 
28 
29 0 l 105 006067 T40: JSR @SETUP :LOAD CLC WITH ALL 
30 0 i 186 12 6000 ADC I, 1 :OMES. CHECK TH Et-1 AS 
3 1 0 1 107 066020 DOB 1, DSK ;RERD BACK. 
32 01 110 061420 DIS 0.PSK AC! 1,JR I TTE N 
33 !31111 104014 COM+ 0.1.SZR ; AC0 READ 
34 01112 006071 EHALT 
35 01 113 0060?0 JSR 11LDOf' 
.36 
37 0 1114 006067 T41: JSR @SETUP ;DISK SELECT ERROR IS SET 
38 0 1l15 102400 SUB 0.0 ; SELECT ING DI SC 0 .• 
39 0 1116 (36 1320 DOAP 0.DSK ;TRACK 0. SECTOR 0. 
40 Bl_ l 1? 063520 SKPBZ DSK ;SET NO-SUCH-DISC BIT 
41 0 1 120 00077? JMP . - I 
42 (3 1i2 l 060420 DI A 0. DSK 
43 0 1 122 024100 LDA 1, C4 
44 El 1 12 3 107414 AMD+ 0, !. SZR 
45 0 1 124 006071 EHALT 
46 0 1 125 006070 JSR @LOOP 
47 
48 0 1 126 006067 T42: JSR @5ElUP ; I.JR I TE LOCK STATUS 
49 0 1 127 0201 I 7 LDA 0,C77K IS SET WITHOUT WRITE COMMAND 
50 El 1 13 0 062120 DOSS 0.DSK 
5 1 0 1131 063520 SKPBZ DSK 
52 0 I 132 00077 7 J t1P . - 1 
53 0 1133 060420 DI A 0,DSK 
54 (3 l l 3 4 024120 LDA I. C20 
55 0 I 1 35 107414 AND+ 0.t.S2R 
56 (3 1 136 006071 EHALT 
57 0 1137 0060?0 JSR @LOOP 
58 
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I 01140 006067 T43: JSR @SETUP ; WR !TE LOCK STATUS 
t 2 01141 02011 7 LDA 0.C77K ;SHOULD HOT SET OH ...., 3 01142 062120 DOBS 0.DSK ;A READ OPERATIOH. 
°' 4 01143 063520 SKPBZ DSK 

5 01144 000777 JMP . - I 
6 01145 060620 DIAC 0.DSK 
7 01146 024120 LDA 1.c20 
8 01 147 107414 AHD• 0. L SZR 
9 01150 006071 EHALT 

10 01151 006070 JSR liLOOP 
11 
12 01152 006067 T44: JSR @SETUP :DISK DATA ERROR BIT 
13 01153 020101 LDA 0.C140K ; IS SET. 
14 01154 062120 DOBS l!l.DSK 
15 0 l 155 060620 DIAC 0.DSK 
16 01156 105226 MOVZR 0. 1 
17 01157 125202 .MOVR L LSZC 
18 01160 006071 EHALT 
19 01 161 006070 JSR &LOOP 
20 
21 01162 006067 T45: JSR CISETUP :DISK DCH LATE ERROR 
22 01 163 020101 LDA 0.Cl40K ;BIT IS SET. 
23 01164 062120 DOBS 0.DSK 
24 01165 060620 D !AC 0.DSK 
25 iii 1166 024104 LDA L C10 
26 01167 107414 AHD• 0. LSZR 
27 01 170 0.06071 EHALT 
28 01171 006070 JSR @LOOP 
29 
30 01172 006067 T46: JSR iiSETUP ;COMMAHD IS WR !TE 
31 01173 102620 SUBZR 0.0 : MA lliT MODE. THIS TEST 
32 01174 062320 DOBP 0.DSK : IHSURES THAT A DIC 
33 01 175 076400 DIC 3.0 ; IHSTRUCTIOH TO A DEVICE 
34 01 176 101000 MOV 0.0 ;OTHER THAH THE DISK 
35 01 177 076400 DIC 3.0 ; WI LL HOT PRODUCE 
36 01200 060420 DIA 0.DSK :CDSK DATIC) 4 MA I tHEHANCE 
37 01201 024102 LDA 1. C20 0 ;FEATURE OF THE DISK. 
38 01202 107414 AHD• 0. 1. SZ:R 
39 01203 006071 EHAL T 
40 01204 006070 JSR @LOOP 
41 
42 01205 006067 · T47: JSR @SETUP ;CHECK DEVICE SELECT I OH 
43 01206 102620 SUB ZR 0.0 
44 01207 062320 DOBP 0.DSK 
45 01210 060221 HIOC 21 
46 01211 063420 SKPBH DSK 
47 01212 006071 EHALT 
48 01213 006070 JSR @LOOP 
49 
50 01214 006067 T50: JSR @SETUP ;CHECK DEVICE SELECT I OH 
51 01215 102620 SUBZR 0.0 
52 01216 062320 DOBP 0.DSK 
53 01217 060222 HIOC 22 
54 01220 063420 SKPBH DSK 
55 01221 006071 EHALT 
56 01222 006070 JSR liLOOP 
57 
58 01223 006067 T51: JSR Cl SETUP ;CHECK DEVICE SELECTIOH 
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I 01224 102620 SUBZR 0.0 
2 01225 062320 DOBP 0.DSK 
3 01226 060224 NIOC 24 
4 01227 063420 SKPBN DSK 
5 01230 006071 EHAL T 
6 01231 006070 JSR @LOOP 
7 
8 01232 006067 T52: JSR @SETUP ;CHECK DEVICE SELECTION 
9 01233 102620 SUBZR 0.0 

10 01234 062320 DOBP 0.DSK 
11 01235 060230 NIOC 30 
12 01236 063420 SKPBN DSK 
13 01237 006071 EHALT 
14 01240 006070 JSR @LOOP 
15 
16 0 1241 006067 T53: JSR @SETUP CHECK THAT CLC REGISTER CAN INCREMENT 
17 01242 176400 SUB 3.3 FORM A ZERO 
18 01243 102400 SUB 0.0 
19 01244 062020 DOB 0.DSK CORE ADDRESS ZERO 
20 01245 077320 DOCP 3.DSK DOC OF ZERO MEANS WRITE 65K WORDS 
2 I 01246 063620 SKPDN DSK WA IT FOR DONE 
22 01247 0fHl777 JMP . - 1 
23 
24 01250 064420 DIA l. DSK GET DISC STATUS 
25 01251 071420 DIB 2.DSK GET THE CLC REGISTER 
26 01252 151004 HOV 2.2.SZR ZERO IMPLIES CLC WRAPPED ALL AROUND IS OK 
27 01253 006071 EHALT ON ERROR AC 0 CONTAINS CORE ADDRESS OF WR I TE 
28 START .. AC! CONTAINS DISC SYSTEM STATUS. AC2 
29 CONTAINS THE CLC REGISTER CONTENTS AFTER THE WRITE. 
30 AC3 CONTAINS INITIAL CLC CONTENTS. 
3 1 01254 006070 JSR iJLOOP 
32 
33 01255 006067 T54: JSR @SETUP CHECK THAT CLC CAN INCREMENT 
34 01256 034110 LDA 3. c 1 GET A ONE 
35 01257 102400 SUB 0.0 FORM A ZERO 
36 01260 062020 DOB 0.DSK USE MEMORY ADDRESS OF ZERO 
37 01261 077320 DOCP 3.DSK DOC OF 1 WRITES LOTS 
38 01262 063620 SKPDN DSK WAIT FOR DONE 
39 01263 000777 JMP . - 1 
40 
41 01264 064420 DIA I. DSK GET DISC STATUS 
42 01265 071420 DIB 2.DSK GET THE CLC 
43 01266 020313 LDA 0.T54C GET THE EXPECTED CLC CONTENTS 
44 01267 112434 SUBZ• 0.2.SZR COMPARE TO ACTUAL 
45 01270 006071 EHALT ON ERROR AC0 CONTAINS EXPECTED CLC CONTENTS 
46 AC! CONTAINS DISC SYSTEM STATUS 
4? AC2 CON TA INS CLC CONTENTS 
48 AC3 CONTAINS DOC OUTPUT REGISTER 
49 01271 006070 JSR !iLOOP 
50 
51 01272 0?447? READS 3 READ THE DATA SWITCHES 
52 01273 030150 LDA 2.EOCIN INHIBIT EDT PRINT BIT 
53 01274 173404 AND 3 .. 2 .. ~3ZR SEE IF SET 
54 01275 000404 HiP TlUUI YES NO PR INT 
55 
56 01276 006064 JSR @ICRLF CARRIAGE RETURN LINE FEED 
57 01277 006065 JSR IJIMESS MESSAGE 
58 01300 003735 !PASS 
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I 01301 002401 
2 01302 004134 

TIOUT: JMP 11 • ·t I 
ED JAG 
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I 
2 
3 
4 TEST 2 HANDLFR 
s 
6 1 . GENERATE 16 HALFWORD PATTERN IN OBUF 
7 2. SEND DOB OF OBUF PLUS BIT 0 + PULSE TO WRITE TO CONTROLLER 
8 3. SEND DOB OF IBUF PLUS BIT 0 + START TO READ FROM CONTROLLER 
9 4. COMPLEMENT IBUF 

10 5. COMPARE IBUF. OBUF 
I I <USE LOC. 20 AUTO 
12 
13 01303 03411 I MODE2: LDA 3.C2 GET A TWO 
14 01304 054166 STA 3,MODE SET CURRENT MODE 
15 01305 176400 SUB 3.3 FORM A ZERO 
16 01306 054500 STA 3.M22 RESET 1-2 READ FLAG 
17 01307 054261 STA 3.SWFLG ALLOW PATTERN CHANGE 
18 01310 054246 STA 3. INCE INITIALIZE INCREMENT ING PATTERN 
19 013 11 034216 LDA 3.SSEED GET INITIAL SEED 
20 01312 054217 STA 3.CSEED INITIALIZE SEED 
2 1 0 1313 034110 LDA 3.CI GET A ONE 
22 01314 054215 STA 3,CURPT llHTIALIZE PATTERN 
23 0 13 15 074477 READS 3 READ THE DATA SWITCHES 
24 0 1316 030150 LDA 2.EOCIN PRINT INHIBIT BIT 
25 0 13 1 7 173404 AND 3.2.SZR MASK SWITCHES 
26 01320 000404 JMP M2B 
27 
28 01321 006064 JSR Iii I CRLF ; CARRIAGE RETURN LINE FEED 
29 01322 006065 JSR @!MESS : MESSAGE 
30 01323 004023 MOD2M 
3 1 01.324 006213 M2B: JSR li!PTRN :GENERATE PATTERN 
32 01325 000020 C16: 20 :OF 16 WORDS 
33 01326 014000 OBUF : IN OUTPUT BUFFER 
34 0 1327 000000 0 ; TRACK ADDRESS 
3S 
36 01330 074477 MOD2B: READS 3 ; READ THE DATA SWITCHES 
37 0 I .3 3 I 030144 LDA 2.RDONLY : READ ONLY BIT 
38 01332 173404 AND 3.2.SZR MASK THE SWITCHES 
39 01333 000421 JMP M2RD 
40 
41 01334 030134 LDA 2.Ml TIME OUT VALUE 
42 01335 050302 STA 2.WCIHR SET COUNTER 
43 01336 152400 SUB 2.2 FORM A ZERO 
44 01337 050306 STA 2.RWFLG HID I CATE WRITE 
45 01340 020167 LDA 0. IOBUF :ADDRESS OF OUTPUT BUFFER 
46 0134.1 024222 LDA 1, DMB IT 
47 01342 044261 STA 1. S WF LG INHIBIT PATTERN CHANGE 
48 0 1343 1231Hl0 ADD !. 0 
49 01344 062320 DOBP 0.DSK :WRITE TO CNTRL 
50 01345 063620 SKPDN DSK : WAIT FOR DONE 
5 1 01346 006301 JSR li!WLP 
52 
53 01347 074477 READS 3 
54 0.1 350 030145 LDA 2.WRONLY : GET WRITE ONLY BIT 
55 0135 I 173400 AND 3.2 MASK WITH SWITCHES 
56 01352 151004 MOV 2.2.SZR ; SEE IF SET 
57 01353 000755 JMP MOD2B 
SB 
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t 
1 01354 102400 M2RD: SUB 0.0 FORM A ZERO 
2 01355 040246 STA 0, INCE INITIALIZE INCREMENT 

~ 3 01356 101400 INC 0,0 FORM A ONE 
4 01357 040306 STA 0,RWfLG INDICATE READ 
5 01360 020216 LDA 0,SSLED INITIAL SEED 
6 0 1361 040217 STA 0,CSEED INITIALIZE SEED 
7 01362 020170 LDA 0,IJBUF ADDRESS OF INPUT BUFFER 
8 0 I .363 024222 LDA L DMB 11 
9 01364 123000 ADD L0 

10 01365 062120 DOSS 0,DSK READ FROM CNTROLLER 
1 1 
12 01366 030 115 LDA 2,M20 ;MINUS 16 
13 01367 034170 LDA 3, I IBUF :fiDDRESS OF INPUT BUFFER 
14 01370 174400 NEG 3,3 : DECREMENT 
15 01371 174000 COM 3.3 
16 01372 054020 STA 3,20 ;SET PO INTERS 
17 01373 054021 STA 3.21 :SET POINTERS 
18 01374 022020 CMP: LDA 0,@20 ;GET WORD 
19 01375 100000 COM 0.0 :COMPLEMENT 
20 01376 042021 STA 0, @2 I ;STORE IT SACK 
21 01377 151404 INC 2,2,SZR 
22 01400 000774 JMP CMP 
23 01401 006212 JSR @ICUMP 
24 01402 000020 20 
25 01403 0 14000 OBUF 
26 01404 010000 IBUF 
27 01405 000000 0 
28 01406 000000 M22: 0 
29 
30 01407 074477 READS 3 READ THE DATA SWITCHES 
31 01410 030151 LDA 2,RD2WR SEE IF NOT 2 READS PER WRITE 
32 0 1411 173405 AND 3,2,SNR 
33 01412 000432 JMP M2CRD SECOND READ 
34 0 1413 030135 M2C: LDA 2,PRINS ABORT TEST BIT 
35 01414 173404 AND 3.2.SZR MASK SWITCHES 
36 01415 002214 JMP @ISTRT GO TO BEGINNIG 
37 
38 0 1416 030137 LDA 2,LPERS PRINT CYCLE COUNT SWITCH 
39 01417 173404 AND 3.2.SZR SEE IF SET 
40 01420 006244 JSR @IPCT2 YES PR INT CYCLE COUNT 
41 01421 074477 READS 3 
42 01422 030140 LDA 2,LPTST GET LOOP ON TEST BIT 
43 0 1423 173404 AND 3,2,SZR MASK SWITCHES 
44 01424 000440 JMP M2B2 YES LOOP 
45 
46 01425 030155 LDA 2.DPALL MASK OF PATTERN DATA SlJITCHES 
47 01426 173405 AND 3,2,SNR SEE IF 0 SELECTED 
48 01427 000425 JMP P2NX YES DO ALL PATTERNS 
49 
50 01430 030150 M2EXT: LDA 2,EOCIN END OF TEST PRINT INHIBIT 7 
5 1 0 143 1 173404 AND 3,2,SZR SEE iF SET 
52 0'1432 000404 JMP M20UT YES 
53 
54 01433 006064 JSR @ICRLF CARR !AGE RETURN 
55 01434 006065 JSR @!MESS MESSAGE 
56 01435 003735 !PASS 
57 
58 01436 020217 M20UT: LDA 0,CSEED GET CURRENT SEED 
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1 01437 040216 STA 0.SSLED USE AS INITIAL SEED 
2 El 1440 102400 SUB 0,0 FORM A ZERO 
3 01441 040261 STA 0.SWFLG ALLOW PATTERN CHANGE 
4 01442 00240I .JMP @.+! 
5 01443 004134 EDIAG 
6 
i' 01444 020742 M2CRD: LDA 0.M22 SECOND READ FLAG 
8 01445 101004 ~lOV 0.0.SZR SEE IF SET 
9 01446 000403 JMP M2C2 YES 

10 01447 010737 ISZ M22 OTHERl.JISE SET IT 
11 01450 000704 JMP M2RD DO SECOND READ 
12 0 145 1 102400 M2C2: SUB 0,0 FORM A ZERO 
13 01452 040734 STA 0.M22 RESET SECOND READ FLAG 
14 01453 000740 .JMP M2C CONT !HUE TEST 
15 
16 El 1454 102400 P2NX: SUB 0. 0 FORM A ZERO 
17 01455 f:140233 STA 0. PATE' RESET PATTERN PER TRACK SWITCH 
18 01456 040261 STA 0.SWFLG RESET PATTERN CHANGE I NH 1 BIT 
19 01457 020215 LDA 0,CURPT GET THE CURRENT PATTERN CODE 
20 El 1 ~60 024110 LDA LC 1 GET A ONE 
2 1 0 1461 106404 SUB 0.LSZR SEE IF CODE EQUAL 1 
22 01462 000642 P2NX2: .JMP ~128 NO DO TEST WITH NEXT PATTERN 
23 01463 000745 JMP M2EXT YES ALL DONE 
24 
25 01464 020217 M2B2: LDA 0,CSEED GET THE CURRENT SEED 
26 01465 040216 STA 0.SSEED USE AS INITIAL SEED 
27 01466 102400 SUB 0,0 FORM A ZERO 
28 01467 040261 STA 0.SWFLG ALLOW PATTERN CHANGE 
29 01470 000772 JMP P2NX2 
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l 
t 2 
c.> 3 
"' 4 

5 
6 
7 
8 
9 

10 
11 
12 
13 01471 034116 
14 01472 054166 
15 01473 074477 
16 01474 030150 
17 01475 173404 
18 01476 000404 
19 
20 01477 006064 
21 01500 006065 
22 01501 004042 
23 01502 020167 
24 01503 126400 
25 01504 044257 
26 01505 044477 
27 01506 030134 
28 01507 050302 
29 01510 152400 
30 01511 050306 
31 01512 065020 
32 01513 062320 
33 01514 063620 
34 01515 006301 
35 
36 01516 070420 
37 01517 050204 
38 01520 044205 
39 01521 034164 
40 01522 157405 
41 01523 000403 
42 01524 006203 
43 01525 000572 
44 
45 01526 034161 
46 01527 157404 
47 01530 000467 
48 01531 034163 
49 01532 157404 
50 01533 000576 
51 
52 01534 074477 
53 01535 030135 
54 01536 173404 
55 01537 002214 
56 01540 030137 
57 01541 173404 
58 01542 006244 

TEST3 HANDLER 

SIZE THE DISC 

1. WRITES THE FIRST SECTOR OF EACH TRACK 
2. I GHORES DATA ERRORS 
3. EXAMINES BIT 10 TO SEE IF DIC PRESENT 
3. EXAMINES BIT 11 TO DETERMINE WRITE PROTECTED TRACKS 
4. WHEH BIT 13 SF.TS ASSUMES LAST WRITE WAS TO LAST TRACK ON DISC 

ODE3: LDA 
STA 
READS 
LDA 
AHD 
JMP 

JSR 
JSR 
MOD3M 

M3B: LDA 
sue 
STA 
STA 

MOD3C: LDA 

M30: 

STA 
SUB 
STA 
DOA 
DOBP 
SKPDH 
JSR 

DIA 
STA 
STA 
LDA 
AHD 
JMP 
JSR 
JMP 

LDA 
AHD 
JMP 
LDA 
AHD 
JMP 

READS 
LDA 
AHD 
JMP 
LDA 
AHD 
JSR 

3,C3 
3,MODE 
3 
2,EOCJM 
3,2,SZR 
M3B 

9ICRLF 
@!MESS 

0, IOBUF 
1' 1 
1,MOD3T 
1, DSK H 
2,MI 
2, WCNTR 
2.2 
2,RWFLG 
l,DSK 
0,DSK 
DSK 
i!WLP 

2,DSK 
2,STERS 
1, STTS 
3,DSFAL 
2,3,SHR 
M30 
ii STER 
M3H 

3,NSDIS 
2,3,SZR 
MOD3B 
3,WRERR 
2,3,SZR 
MOD3D 

3 
2,PRINS 
3,2,SZR 
9ISTRT 
2,LPERS 
3,2,SZR 
9IPCT2 

GET A THREE 
SET CURRENT MODE 
READ THE DATA SWITCHES 
PRIHT INHIBIT BIT 
MASK THE SWITCHS 

CARRIAGE RETURN LINE FEED 
MESSAGE 

GET BUFFER ADDRESS 
START WITH 0 
INITIALIZE TRACK ADDRESS 
INITIALIZE DISC HUMBER 
TIME OUT VALUE 
SET COUNTER 
FORM A ZERO 
INDICATE WRITE 
SET SECT ADDRESS 
SET BUFFER ADDRESS AND WRITE TO DISC 
WAIT FOR DOHE 

READ THE STATUS 
SAVE THE STATUS 
T/S FOE STATUS ROUTINE 
GET DISC FAIL BIT 

PRINT STATUS 
GO TO HEXT TRACK 

GET HO SUCH DISC BIT 
AND TO STATUS 

GET A WRITE ERROR BIT 
MASK STATUS 
YES REPORT IT 

READ THE DATA SWITCHES 
GET THE ABORT BIT 
MASK TO SWITCHES 

PRINT CYCLE COUHT SWITCH 
SEE IF SET 
PRINT CYCLE COUNT 
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1 
2 01543 034432 M3P: LDA 3,M3INC GET SECTOR ADDRESS INCREMENT 
3 01544 167000 ADD 3, l 
4 01545 044257 STA L MOD3T SAVE CURRENT TRACK ADDRESS s 01546 020436 LDA 0,DSKN GET CURRENT DISC NUMBER 
6 01547 034251 LDA 3, !DSC0 ADDRESS OF DISC TABLE 
7 01550 1 1 7000 ADD 0,3 FORM POINTER INTO TABLE 
8 0 1551 021400 LDA 0 .• 0, 3 GET CURRENT DISC CODE 
9 01552 13 I 000 MOV L2 CURRENT ADDRESS 

10 01553 034427 LDA 3,DSC3 MASK OF DSC BITS 
I 1 01554 173400 AND 3,2 MASK TO CURRENT DISC 
12 01555 1 12415 SUB+ 0,2,SNR SEE IF INCREMENTED PAST CURRENT DISC 
13 01556 000730 JMP MOD3C NO CONTINUE TO NEXT TRACK 
14 01557 000444 .JMP M3N 
15 

YES PRINT LAST ADDRESS MESSAGE 

16 
17 01560 074477 M3G: READS 3 READ THE DATA SWITCHES 
18 01561 030150 LDA 2,EOCIN END OF TEST PRINT INHIBIT 7 
19 01562 173404 AND 3,2.SZR SEE IF SET 
20 01563 000405 .JMP M30llT YES 
21 
22 01564 006064 JSR @ICRLF CARR AGE RETURN LI NE FEED 
23 01565 006065 JSR ii!MESS MESSAGE 
24 01566 003735 !PASS 
25 
26 01567 074477 READS 3 READ THE DATA SWITCHES 
27 01570 030140 M30UT: LDA 2.LPTST GET LOOP ON TEST BIT 
28 01571 173404 AND 3,2,SZR MASK SWITCHES 
29 01572 000710 JMP M3B YES LOOP 
30 
31 01573 002401 JMP @.tl 
32 01574 004134 EDI AG 
33 
34 01575 000040 M3INC: 40 
35 01576 007777 TSMSK: 7777 
36 
37 01577 000000 DSC0: 0 
38 01600 010000 DSC 1: 10000 
39 01601 020000 DSC2: 20000 
40 01602 030000 DSC3: 30000 
41 
42 01603 010000 DS INC: 10000 
43 01604 000000 DSKN: 0 
44 01605 042240 DSKM: .TXTE I DISC 
45 01606 05 17 11 
46 01607 120303 
47 0 1610 000240 
48 0 16 11 047240 NODSM: .TXTE NO DISC 
49 01612 120317 
50 016 13 144504 
51 01614 141523 
52 0 16 15 120240 
53 0 16 16 000000 
54 
55 01617 044257 MOD38: STA 1. MOD3T SAVE CURRENT ADDRESS 
56 01620 020756 LDA 0,TSMSK MASK FOR TRACK AND SECTOR 
57 0 1621 107415 AND+ 0, L SNR SEE IF ANYTHING THIS DISC 
58 01622 000526 JMP M3E NOTHING 
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I 
t 2 01623 124400 M3H: HEG LI 

~ 
3 01624 124000 COM Lt FORM LAST VALID ADDRESS 
4 01625 044257 STA !,MOD3T SAVE ADDRESS 
5 01626 044174 STA 1, MXS.EC SET MAXIMUM SECTOR 
6 01627 074477 ~EADS 3 READ DATA SWITCHES 
7 01630 030150 LDA 2,EOCIH 
B 01631 173404 AHD 3.2.SZR SEE IF SET 
9 01632 000416 JMP M3C 

10 01633 006064 JSR 91CRLF CARRIAGE RETURH. LIHE FEED 
11 01634 006065 JSR 9IMESS PR !HT MESSAGE 
12 01635 003723 LAS TV 
13 01636 024257 LDA 1.MOD3T GET SAVED ADDRESS 
14 01637 034737 LDA 3,TSMSK TRACK SECTOR MASK 
15 01640 167400 AHD 3, I MASK OUT DISC ADDRESS 
16 01641 006207 JSR 91POCT PR !HT ADDRESS 
17 01642 006065 M3K: JSR al MESS MESSAGE 
IB 01643 001605 DSKM 
19 01644 030123 LDA 2.C60 ASCII ZERO 
20 01645 020737 LDA 0.DSKH CURREHT DISC 
21 01646 143000 ADD 2,0 FORM DISC HO. 11'1 ASCII 
22 01647 006210 JSR iICHAR PR !HT IT 
23 
24 01650 024257 M3C: LDA 1, MOD3T GET LAST ADDRESS 
25 01651 034725 LDA 3.TSMSK MAX TRACK PER DISC 
26 01652 167400 AHD 3 > 1 MASK TO TRACK/SECTOR 
27 01653 t664t5 SUB• 3, 1.SHR SEE IF MAX FOR THIS DISC 
2B 01654 000443 JMP M3H YES GO TO HEXT DISC 
29 01655 024257 LDA 1, MOD3T 
30 01656 125400 me LI OTHERWISE GO TO NEXT TRACK OF THIS DISC 
31 01657 020716 LDA 0.M31HC GET TRACK IHCREMEHT 
32 01660 107000 ADD 0 > 1 SET FOR HEXT TRACK 
33 01661 020167 LDA 0. IOBUF BUFFER ADDRESS 
34 01662 030.134 M3 I: LDA 2,MI TIME OUT VALUE 
35 01663 050302 STA 2, WCHTR SET COUHTER 
36 01664 152400 SUB 2.2 FORM A ZERO 
37 01665 050306 STA 2,RWFLG IHDICATE WRITE 
3B 01666 065020 DOA 1.DSK SET SECTOR ADDRESS 
39 01667 062320 DOBP 0.DSK SET BUFFER ADDRESS AHD WR !TE TO DISK 
40 01670 063620 SKPDH DSK WAIT FOR DOHE 
41 01671 006301 JSR &IWLP 
42 
43 01672 070420 DIA 2,DSK GET DISK SYSTEM STATUS 
44 01673 050204 STA 2,STERS SAVE THE STATUS 
45 0t674 044205 , STA I, SlTS SAVE T/S FOR STATUS ROUTIHE 
46 01675 034164 LDA 3,DSFAL GET THE DISK FAIL BIT 
47 0t676 t73404 AHD 3.2.SZR SEE IF SET 
4B 01677 006203 JSR ii STER YES PR !HT ERROR 
49 01700 030204 LDA 2, STE RS RESTORE STATUS 
50 01701 034161 LDA 3,HSDIS > GET HO SUCH DISC BIT 
St 01702 173405 AHD 3,2,SHR SHOULD BE SET 
52 01703 000464 JMP M3J OTHERWISE ERROR 
53 
54 01704 034671 LDA 3.M31HC ADDRESS IHCREMEHT 
55 01705 t67000 ADD 3, I FORM HEXT TRACK ADDRESS 
56 01706 020676 LDA 0.DSKH GET THE CURREHT DISC HUMBER 
57 01707 03425 I LDA 3, IDSC0 ADDRESS OF TABLE 
5B 01710 117000 ADD 0.3 FORM PO IHTER IHTO TABLE 
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1 01 711 021400 LDA 0, 0, 3 GET CURRENT DISC CODE 
2 01712 13 1000 MOV 1,2 CURRENT ADDRESS 
~ 01713 034667 LDA 3,DSC3 DISC BITS IN ADDRESS 
4 01 714 173400 AND 3, 2 MASK ADDRESS TO DISC 
5 0 1715 I 12405 SUB 0.2.SNR SEE IF STILL EQUAL 
6 01716 000744 JMP M3 I DO NEXT TRACK THIS DISC 
7 
8 01717 010665 M3H: ISZ DSKN INCREMENT CURRENT DISC NO. 
9 01720 030664 LDA 2,DSKN GET CURRENT DISC NO. 

10 01721 034100 LDA 3,C4 GET A FOUR 
11 01722 156415 SUB+ 2,3,SNR WHEN FOUR WE ARE DONE 
12 01723 000635 JMP M3G OTHERWISE CONTINUE 
13 01724 034251 LDA 3, IDSC0 ADDRESS OF TABLE 
14 01725 157000 ADD 2, .3 FORM OINTER INTO TABLE 
15 01726 025400 LDA !, 0, 3 GET NEXT DISC ADDRESS 
16 0172? 044257 STA 1, MOD3T SAVE CURRENT ADDRESS 
17 01730 002256 M3L: JMP @I M3 
18 
19 
20 01 731 024257 MOD3D: LDA l • MOD 3 T GET THE CURRENT TRACK ADDRESS 
21 01732 074477 READS 3 READ THE DATA SWITCHES 
22 01733 030135 LDA 2.PRINS ABORT BIT 
23 01734 173404 AND 3,2,SZR SEE IF SET 
24 01735 002214 JMP @ISTRT TO THE BEGINNING 
25 01736 030150 LDA 2,EOCJN SEE IF INHIBIT SET 
26 01737 173404 AND 3,2,SZR 
27 01740 000770 JMP M3L CONTINUE 
28 0 I 741 006064 JSR @ICRLF CARRIAGE RETURN LINE FEED 
29 01742 006065 JSR @!MESS MESSAGE 
30 01743 003065 WP ROM 
3 I 01744 024257 LDA 1. MOD3T CURRENT TRACK/SECTOR ADDRESS 
32 01745 006207 JSR @IPOCT PRINT IT 
33 01746 024257 LDA I. MOD3T CURRENT TRACK/SECTOR 
34 01747 002260 JMP @IM3P 
35 
36 01750 074477 M3E: READS 3 READ THE DATA St..IJTCHES 
37 01751 030135 LDA 2,PRIMS ABORT BIT 
38 01752 173404 AND 3.2.SZR SEE IF SET 
39 01753 002214 J MP @ISTRT TO THE BEGINNING 
40 01754 030150 LDA 2.EOCIN PRINT INHIBITED 7 
41 01755 173404 AND 3,2.SZR SEE IF SET 
42 01756 000741 J MP M3H IF INHIBITED JUST CONTINUE 
43 
44 01757 006064 JSR 9ICRLF CARRIAGE RETURN LINE FEED 
45 01760 006065 JSR iii MESS MESSAGE 
46 01761 001611 NODSM 
47 01762 030123 M3M: LDA 2,C60 ASCII ZER 
48 01763 020621 LDA 0.DSKN CURRENT DISC NO. 
49 01764 143000 ADD 2,0 FORM ASCCI DISC NO. 
50 01765 006210 JSR iii CHAR PRINT IT 
5 I 01766 000731 JMP M3H 
52 
53 01767 074477 M3J: READS 3 GET DATA SW!TCHES 
54 01770 030135 LDA 2,PRINS ABORT BIT 
55 01 771 173404 AND 3,2,SZR SEE IF SET 
56 01772 002214 JMP @ISTRT TO THE BEGINNING 
57 01773 030150 LDA 2,EOCIN INHIBIT ERROR PRINT 
58 01774 173404 AND 3.2.SZR SEE IF SET 
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1 01775 000722 JMP M3H DO NEXT DISC 

1- 2 01776 006064 JSR iiICRLF CARR !AGE RETURN L !NE FEED 
w 3 01777 006065 JSR ii I MESS MESSAGE 

°' 4 02000 002004 SZE RM SIZING ERROR 
5 02001 006065 JSR iii MESS PRINT DISC 
6 02002 001605 DSKM 
7 02003 000757 JMP M3M DISC NUMBER 
8 
9 02004 144523 SZE RM: .TXTE !SIZING ERROR 

10 02005 144532 
1 1 02006 043516 
12 02007 142640 
13 02010 15 1322 
14 02011 15 13 I 7 
15 02012 120240 
16 02013 000000 
17 
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1 
2 
3 TEST 4 DATA TRANSFER SECTORS 
4 
5 
6 02014 034100 ODE4: LDA 3,C4 GET A FOUR 
7 02015 054166 STA 3.MODE SET CURRENT MODE 
8 02016 176400 SUB 3,3 FORM A ZERO 
9 02017 05426 1 STA 3.SWFLG RESET PATTERN SELECT INHIBIT 

10 02020 054246 STA 3, INCE ZERO IHCREMEHT START 
11 02021 054536 STA 3. DSKAD·H ; RESET 1-2 READ FLAG 
12 02022 0341I0 LDA 3.Cl GET A ONE 
13 02023 05 42 15 STA 3.CURPT INITIAL PATTERN 
14 02024 074477 READS 3 READ THE DATA SL.I ITCHES 
15 02025 030150 LDA 2.EOCIH PR I HT INHIBIT BIT 
16 02026 173404 AND 3.2.SZR MASK THE SWITCHES 
17 02027 000404 JMP M4B 
18 
19 02030 006064 JSR !ilCRLF CARRIAGE RETURH LIHE FEED 
20 02031 006065 JSR !ilMESS MESSAGE 
21 02032 004052 MOD4M 
22 02033 074477 M48: READS 3 READ THE DATA SWITCHES 
23 02034 030140 LDA 2.LPTST SEE IF LOOP OH TEST IS SET 
24 02035 173404 AHD 3.2,SZR MASK THE SWITCH SETT I HG 
25 02036 000543 JMP MOD4LP YES GO LOOP 
26 
27 02037 020174 LDA 0,MXSEC GET MAX SECTOR ADDRESS 
28 02040 040173 STA 0,HISEC SET EHD TEST ADDRESS 
29 02041 102400 SUB 0.0 FORM A ZERO 
30 02042 040172 STA 0,LOWSEC ; SET LOW SECTOR ADDRESS 
31 02043 040412 STA 0, M4CTS ; 
32 02044 074477 MOD4A: READS 3 ; READ DATA SWITCHES 
33 02045 030144 LDA 2.RDOHLY ; GET THE READ ONLY BIT 
34 02046 173404 AHD 3,2,SZR MASK TO SWITCH SETT!HG 
35 02047 000455 JMP MOD4R YES DO READ ONLY 
36 
37 02050 030217 LDA 2.CSEED GET CURRENT SEED 
38 02051 050216 STA 2,SSEED USE AS IHITIAL SEED 
39 
40 ; 
41 02052 006213 MOD48: JSR !ilPTRH GENERATE TEST PATTERN 
42 02053 000400 400 HO. OF WORDS 
43 02054 014000 OBUF OUT BUFFER 
44 02055 000000 M4CTS: 0 CURREHT TRACK/SECTOR ADDRESS 
4S 
46 02056 024777 LDA J, M4CTS GET THE START SECTOR ADDRESS 
47 02057 020134 M4WLP: LDA 0.Ml TIME OUT VALUE 
48 02060 040302 STA 0,WCHTR SET COUHTER 
49 02061 102400 SUB 0.0 FORM A ZERO 
50 02062 040306 STA 0.RWFLG IHDICATE WRITE 
51 02063 065020 DOA 1.DSK SEHD IT TO THE COHTROLLER 
52 02064 044771 STA 1, M4CTS SAVE CURREHT ADDRESS 
53 02065 030167 LDA 2. IOBUF BUFFER ADDRESS 
54 02066 050261 STA 2.SWFLG HO MORE PATTERH CHAHGE 
55 02067 072320 DOBP 2.DSK START WRITE 
56 02070 063620 SKPDH DSK WAIT FOR DONE 
57 02071 00630 I JSR g IWLP 
58 
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t 
1 02072 060420 DIA 0.DSK READ THE STATUS 
2 02073 040204 STA 0.STERS SAVE STATUS 

w 3 02074 044205 STA 1.STTS SAVE T/S FOR STATUS ROUTINE 00 
4 02075 030157 LDA 2.ERROR GET THE ERROR BIT 
5 02076 113404 AND 0.2.SZR MASK THE STATUS 
6 02077 006203 JSR @!STER STATUS ERROR 
7 
8 02100 074477 READS 3 READ THE DATA S!,JITCHES 
9 02101 030135 LDA 2.PRINS GET THE ABORT BIT 

10 02102 173404 AND 3.2.SZR MASK TO SWITCHES 
1 1 02103 002214 JMP @ISTRT 
12 02104 030137 LDA 2.LPERS PRINT CYCLE COUNT SWITCH 
13 02105 173404 AND 3.2.SZR SEE IF SET 
14 02106 006244 JSR @IPCT2 
15 02107 074477 READS 3 
16 
17 02 I 10 010745 ISZ M4CTS GET CURRENT ADDRESS 
18 02 1 I I 024744 LDA 1. M4CTS INCREMENT TRACK/SECTOR ADDRESS 
19 02 I 12 030173 LDA 2.HISEC GET MAX TRACK/SECTOR 
20 02 I 13 132423 SLISZ 1.2.SNC SUBTRACT CURRENT 
2 1 02114 000405 JMP M4N 
22 
23 02 1 15 020233 LDA 0.PATE SEE IF PATTERN PER TRACK SET 
24 02 I 16 101005 MOV 0.0.SNR SEE IF SET 
25 02 I 1 7 000740 JMP M4WLP GENERATE NEXT PATTERN 
26 02120 000732 JMP MOD4B DO NEXT WR !TE 
27 
28 02 121 030145 M4N: LDA 2.WRONLY ; GET THE WRITE ONLY BIT 
29 02122 173404 AND 3.2.SZR MASK THE SWITCH SETTING 
30 02123 000505 JMP MOD4W ; YES DO WR I TE ONLY 
3 1 
32 
33 WRITES COMPLETED DO READS 
34 
35 02124 126400 MOD4R: SUB !. 1 FORM R ZERO 
36 02125 044246 STR 1. INCE ZERO INCREMENT START 
37 02126 024216 LDA l.SSEED INITIAL SEED 
38 02127 044217 STA l.CSEED SET CURRENT SEED 
39 02130 024172 LDA 1.LOWSEC ; GET START TRACK/SECTOR ADDRESS 
40 0 2 13 1 020134 M4RLP: LDA 0.Ml TIME OUT VALUE 
41 02132 040302 STA 0. WCNTR SET COUNTER 
42 02133 020110 LDA 0.c1 GET A ONE 
43 02134 040306 STA 0.RWFLG INDICATE READ 
44 02135 065020 DOA 1.DSK SEND IT TO CONTROLLER 
45 02136 044420 STA l.DSKAD SAVE CURRENT ADDRESS 
46 02137 030170 LDA 2.IIBLIF INPUT BUFFER 
47 02140 072120 DOSS 2.DSK READ THE SECTOR 
48 02141 063620 SKPDN DSK WAIT FOR DONE 
49 02142 006301 JSR @IWLP 
50 
5 1 02143 060420 DIA 0.DSK READ THE STATUS 
52 02144 040204 STA 0.STERS SAVE STATUS 
53 02145 044205 STA 1.STTS SAVE T/S FOR STATUS ROUTINE 
54 02146 030157 LDA 2.ERROR GET THE ERROR BIT 
55 02147 113400 AND 0.2 MASK THE STATUS 
56 02150 151004 MOV 2.2.SZR SEE IF ERROR BIT SET 
57 02151 006203 JSR @!STER STATUS ERROR 
58 
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I 
2 
3 
4 
5 
6 
7 
8 
9 

10 
I 1 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
3 I 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
5 1 
52 
53 
54 
55 
56 
57 
58 

02152 006212 
02153 000400 
02154 014000 
02155 010000 
02156 000000 
02157 000000 

02160 074477 
02161 030135 
02162 173404 
02163 002214 
02164 030137 
02165 173404 
02166 006244 
02167 074477 

02170 030151 
02171 173405 
02172 000464 

02173 024763 
02174 125400 
02175 030173 
02176 132423 
02177 000430 

02200 000731 

02201 006064 
02202 006065 
02203 003010 
02204 152400 
02205 006220 
02206 000773 
02207 050172 
02210 050645 

02211 006064 
02212 006065 
02213 003020 
02214 152400 
02215 006220 
02216 000773 
02217 050173 
02220 024172 
02221 146415 
02222 000622 
02223 146412 
02224 000755 
02225 000457 

02226 000616 

DSKAD: 

M4NX: 

MOD4LP: 

M4M: 

M40: 

JSR 
400 
08UF 
IBUF 
0 
0 

READS 
LDA 
AND 
JMP 
LDA 
AND 
JSR 
READS 

LDA 
AND 
JMP 

LDA 
INC 
LDA 
SUBZ 
JMP 

JMP 

Iii I COMP 

3 
2.PRINS 
3.2.SZR 
@ISTRT 
2.LPERS 
3.2.SZR 
@IPCT2 
3 

2.RD2WR 
3.2.SNR 
CSRD 

1. DSKAD 
LI 
2,HISEC 
1.2.SNC 
MOD4D 

M4RLP 

COMPARE DATA 
NO. OF WORDS 
DATA WRITTEN 
DATA READ 
CURRENT TRACK/SECTOR 
FIRST/SECOND FLAG 

READ THE DATA SWITCHES 
GET THE ABORT BIT 
MASK TO SWITCHES 

PRINT CYCLE COUNT 
SEE IF SET 
PRINT CYCLE COUNT 

2 READS PER WRITE BIT 
MASK SWITCHES 
SECOND READ 

GET THE LAST READ TRACK/SECTOR 
INCREMENT ADDRESS 
GET THE MAX TRACK/SECTOR 
SEE IF EQUAL 

; READ NEXT SECTOR 

GET THE LOOP PARAMETERS 

JSR 
JSR 
SECP 
SUB 
JSR 
JMP 
STA 
STA 

JSR 
JSR 
ESCP 
SUB 
JSR 
JMP 
STA 
LDA 
SUB• 
JMP 
SUB+ 
JMP 
JMP 

JMP 

@ICRLF 
Iii I MESS 

2.2 
@IT4IN 
MOD4LP 
2.LOWSEC 
2. M4C TS 

ii!CRLF 
Iii IMES S 

CARRIAGE RETURN LINE FEED 
MESSAGE 

GET CHARACTERS 
READ THE TELETYPE 
ERROR 
; SET THE START SECTOR ADDRESS 

CARRIAGE RETURN LINE FEED 
MESSAGE 

2.2 GET CHARACTERS 
@IT41N READ THE TELETYPE 
M4M ERROR 
2.HJSEC SET END SECTOR ADDRESS 
l.LOWSEC ; GET THE LOW 
2. 1.SNR SEE IF HI EQUALS LOW 
MOD4A YES ITS OK 
2.1.SZC OTHERWISE HI MUST BE GRATER 
MOD4LP IF NOT TRY AGAIN 
M4P 

MOD4A ; LINKAGE 

READS COMPLETED FIND WHAT TO DO.NEXT 
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I 

t 2 02227 074477 MOD4D: READS 3 READ THE DATA SL.JI TC HES 
3 

-!>- 4 02230 030140 MOD4W: LDA 2.LPTST CHECK FOR LOOP ON TEST 0 
5 02231 173404 AND 3.2.SZR MASK TO DATA SWITCHES 
6 02232 000452 JMP M4P YESS REPEAT THE TEST 
7 
B 02233 074477 READS 3 READ THE DATA SWITCHES 
9 02234 030155 LDA 2.DPALL MASK OF PATTERN SELECT SWITCHES 

10 02235 173405 AND 3.2.SNR SEE IF ALL PATTERNS SELECTED 
11 02236 000437 JMP P4NX YES 
12 
13 02237 074477 M4EXT: READS 3 READ DATA SWITCHES 
14 02240 030150 LDA 2,EOCIN END OF TEST PRINT I NH IE: IT 7 
15 02241 173404 AND 3.2,SZR SEE IF SET 
16 02242 000406 JMP M40UT YES 
17 02243 006064 JSR a!CRLF CARRIAGE RETURN LINE FEED 
lB 02244 006065 JSR IJIMESS MESSAGE 
19 02245 003735 !PASS 
21!1 02246 006243 JSR IJ I PCNT 
21 
22 02247 074477 READS 3 READ THE DATA SWITCHES 
23 02250 030135 M40UT: LDA 2.PRINS GET THE ABORT BIT 
24 02251 173404 AND 3.2.SZR MASK TO SWITCHES 
25 02252 002214 JMP alSTRT 
26 
27 02253 010242 ISZ T4CY INCREMENT CYCLE COUNT 
2B 02254 002401 JMP IJ . + I 
29 02255 004134 EDIAG 
30 
3 1 02256 024700 CSRD: LDA l.DSKAD GET CURRENT ADDRESS 
32 02257 030700 LDA 2.DSKAD+I ; GET SECOND READ FLAH 
33 02260 151004 MOV 2.2.SZR SEE IF SET 
34 02261 000407 JMP CSRD2 YES 
35 02262 010675 ISZ DSKAD+I SET SECOND READ FLAG 
36 02263 034233 LDA 3.PATE GET PATTERN PER TRACK SWITCH 
37 02264 054234 STA 3.PATES SAVE IT 
3B 02265 176400 SUB 3.3 FORM A ZERO 
39 02266 054233 STA 3.PATE RESET PATE FOR SECOND READ 
40 02267 000642 JMP M4RLP DO THE SECOND READ 
41 02270 152400 CSRD2: SUB 2.2 FORM A ZERO 
42 02271 050666 STA 2.DSKAD+I ; RESET SECOND READ FLAG 
43 02272 034234 LDA 3.PATES GET THE SAVED PATE 
44 02273 054233 STA 3.PATE 
45 02274 000677 JMP M4NX 
46 
47 02275 102400 P4NX: SUB 0.0 FORM A ZERO 
4B 02276 040233 STA 0.PATE RESET PATTERN PER TRACK SWITCH 
49 02277 040261 STA 0,SWFLG ALLOW PATTERN CHANGE 
50 02300 020215 LDA 0.CURPT GET CURRENT PATTERN CODE 
5 1 02301 024110 LDA LC 1 GET A ONE 
52 02302 106405 SUB 0.1.SNR SEE IF A ONE 
53 02303 000734 JMP M4EXT YESS ALL DONE 
54 02304 020172 M4P: LDA 0.LOWSEC ; GET START SECTOR 
55 02305 042253 STA 0, IJ 1 M4 USE AS CURRENT SECTOR 
56 02306 102 40 0 SUB 0.0 FORM A ZERO 
57 02307 040246 STA 0. INCE START INCREMENT WITH ZERO 
5B 02310 040261 STA 0.SWFLG ALLOW PATTERN CHANGE 
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1 02311 040233 
2 02312 020216 
3 02313 040217 
~ 11 '02314 000712 

S TFI 
LDFI 
STA 
JMP 

0.PFITE 
0.SSEED 
0,CSEED 

.M40 

RESET PFITTERH PER TRACK 
G~T IHITIFIL SEED 
USE FIS CURRENT SEED 
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t 1 

""'" 
2 

1') 3 
4 TEST 5 DATA TRANSFER SUB SECTORS 
5 
6 02315 173000 M5AA: ADD 3.2 FORM SUS SECTOR DECREMENT 
7 02316 124400 NEG 1 • 1 DECREMENT COUNT 
8 02317 12 40 0 0 COM I. I 
9 02320 000444 JMP MSAC 

10 
11 02321 034112 MODES: LDA 3.CS GET A FIVE 
12 02322 054166 STA 3.MODE SET CURRENT 110DE 
13 02323 176400 SUB 3. 3 FORM A ZERO 
14 02324 054261 STA 3.SWFLG RESET SELECT PATTERN [NH [ 8 [ T 
15 02325 054246 STA 3. I HCE START INCREMENT WITH ZERO 
16 02326 056262 STA 3.fl!M52 RESET 1-2 READ FLAG 
17 02327 034110 LDA 3. C 1 GET A ONE 
18 02330 054215 STA 3.CURPT CURRENT PATTERN CODE 
19 02331 054177 STA 3.HSSC DEFAULT HO. OF SUB SECTORS 
20 02332 074477 READS 3 READ THE DATA SWITCHES 
21 02333 030150 LDA 2.EOCIH PRINT INHIBIT BT 
22 02334 173404 AND 3.2.SZR MASK THE SWITCHES 
23 02335 000404 JMP MSB 
24 
25 02336 006064 JSR ii I CRLF CARRIAGE RETURN LINE FEED 
26 02337 006065 JSR iii MESS MESSAGE 
27 02340 004066 MOD SM 
28 
29 02341 074477 MSB: READS 3 READ THE DATA SWITCHES 
30 02342 030140 LDA 2.LPTST SEE IF LOOP OH TEST IS SET 
31 02343 173404 AND 3.2.SZR MASK THE SWITCH SETTING 
32 02344 002254 JMP Ii I MSA YES GO LOOP 
33 
34 02345 020174 LDA 0.MXSEC GET MAX SE TOR ADDRESS 
35 02346 040173 STA 0.HISEC SET END OF TEST ADDRESS 
36 02347 020176 L DA 0.HISSC GET MAX SUB SECTOR 
37 02350 040227 STA 0.HSSEC SET END 
38 02351 102400 SUB 0.0 FORM A ZERO 
39 02352 040172 STA 0.LOWSEC ; SET START TEST ADDRESS 
40 02353 040226 STA 0.LSSEC ; SET START SUB SEC TOR 
41 02354 024172 MOD5A: LDA 1.LOWSEC ; GET START SECTOR 
42 02355 046235 STA l.i!M5 
43 02356 044425 STA L M5CT 
44 02357 024177 LDA l.NSSC HUMBER OF SUB SECTOR 
45 02360 124400 NEG 1. I DE CREME HT IT 
46 02361 124000 COM I. 1 
47 02362 034120 LDA 3.C20 WORD COUNT INCREMENT 
48 02363 030120 LDA 2.c20 BASIC WORD COUNT 
49 02364 125004 MSAC: MOV L LSZR SEE IF ZERO YET 
50 02365 000730 JMP M5AA HO 
5 I 02366 050413 STA 2.MODA 
52 02367 050564 STA 2.M5AB SET WORD COUNT 
53 02370 052264 STA 2.i!MSAD 
54 
55 02371 074477 MOD SB: READS 3 
56 02372 030144 LDA 2.RDONLY ; GET THE READ ONLY BIT 
57 02373 173400 AND 3.2 MASK TO SWITCH SETTING 
58 02374 151004 MOV 2.2.SZR ; SEE IF SET 
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I 02375 000513 JMP MOD5R YES DO READ ONLY 
2 
3 i02376 030217 LDA 2,CSEED GET CURRENT SEED 
4 02377 050216 STA 
5 

2,SSEED USE AS INITIAL SEED 

6 
7 02400 006213 JSR ii!PTRN GENERATE TEST PATTERN 
8 02401 000020 MODA: 20 NO. OF WORDS 
9 02402 014000 OBUF OUT BUFFER 

10 02403 000000 M5CT: 0 CURRENT TRACK/SECTOR ADDRESS 
1 1 
12 02404 024172 M5WA: LDA l.LOWSEC ; GET THE START SECTOR ADDRESS 
13 02405 030236 LDA 2.SSONE INITIAL SUB SECTOR ADDRESS 
14 02406 050261 STA 2.SWFLG NO MORE PATTERN CHANGE 
15 02407 034226 LDA 3,LSSEC GET THE START SUB SECTOR 
16 02410 020177 LDA 0.NSSC NUMBER OF SUB SECTORS 
17 02411 100400 NEG 0,0 DECREMENT 
18 02412 100000 COM 0.0 
19 02413 112400 SUB 0.2 
20 02414 175320 MOVZS 3' 3 SHIFT TO HI BYTE 
2 I 02415 177120 ADDZL 3,3 SHIFT 2 MORE BITS 
22 02416 177120 ADDZL 3' 3 SHIFT 2 MORE BITS 
23 02417 173000 ADD 3' 2 FORM START SUB SECTOR ADDRESS 
24 
25 02420 020134 M5WLP: LDA 0,Ml TIME OUT VALUE 
26 02421 040302 STA 0, WCN TR SET COUNTER 
27 02422 102400 SUB 0,0 FORM A ZERO 
28 02423 040306 STA 0,RWFLG IND I CATE WRITE 
29 02424 065020 DOA I, DSK SEND IT TO THE CONTROLLER 
36 62425 634167 LDA 3, IOBUF BUFFER ADDRESS 
31 02426 676020 DOB 3.DSK START WRITE 
32 62427 073326 DOCP 2,DSK WRITE A SUB SECTOR 
33 02430 063620 SKPDN DSK WAIT FOR DONE 
34 02431 006301 JSR iilWLP 
35 
36 62432 066426 DIA 6,DSK READ THE STATUS 
37 02433 040204 STA 0,STERS 
38 02434 644265 STA I, S TTS SAVE T/S FOR STATUS ROUTIHE 
39 02435 034157 LDA 3,ERROR GET THE ERROR BIT 
46 62436 11 7406 AND 6,3 MASK THE STATUS 
41 02437 175004 MOV 3,3,szR SEE IF ERROR BIT SET 
42 62446 066203 JSR il!STER STA US ERROR 
43 
44 62441 674477 READS 3 READ THE DATA SWITCHES 
45 02442 020135 LDA 0,PRINS GET THE ABORT BIT 
46 62443 163404 AND 3,6,SZR MASK TO SWITCHES 
47 02444 002214 JMP ii!STRT 
48 
49 02445 030137 LDA 2.LPERS PRINT CYCLE COUNT ? 
50 02446 173464 AND 3,2,SZR SEE IF SET 
51 02447 006244 JSR ii!PCT2 PRINT CYCLE COUNT 
52 
53 02450 020177 LDA 0,NSSC GET NO. OF SUB SECTORS 
54 02451 040200 STA 0,WRKl SAVE IT 
55 02452 102400 SUB 0,0 FORM A ZERO 
56 02453 034237 LDA 3,SSINC SUB SECTOR INCREMENT 
57 02454 163000 AD: ADD 3.0 
58 6245'5 014200 DSZ WRK 1 DECREMENT COUNT 
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1 02456 000776 JHP AD. REPEAT 
t 2 

t 3 02457 113022 ADDZ 0.2.szc 
4 02460 000411 JHP M5L 
5 02461 034227 LDA 3.HSSEC GET MAX SUB SECTOR 
6 02462 175320 MOVZS 3.3 SHIFT TO HI BYTE 
7 02463 177120 ADDZL 3.3 SHIFT 2 HORE BITS 
8 02464 177120 ADDZL 3.3 SHIFT 2 HORE SITS 
9 02465 020236 LDA 0.SSOHE OHE SUB SECTOR 

10 02466 117000 ADD 0.3 FORM MAX SUB SEC TOR ADDRESS 
11 02467 156422 SUBZ 2.3.SZC SEE IF MAX YET 
12 02470 002255 JHP flIH5C 
13 
14 02471 125400 M5L: IHC I. 1 IHCREHEHT TRACK/SECTOR ADDRESS 
15 02472 030236 LDA 2.SSOHE RESET SUB SECTOR ADDRESS 
16 02473 034226 LDA 3.LSSEC GET THE START SUB SECTOR 
17 02474 175320 MOVZS 3.3 SHIFT TO HI BYTE 
lB 02475 177120 ADDZL 3.3 SHIFT 2 MORE BITS 
19 02476 177120 ADDZL 3.3 SHIFT 2 HORE BITS 
20 02477 173000 ADD 3.2 FORM START SUB SECTOR ADDRESS 
21 02500 020173 LDA 0.HISEC GET MAX TRACK/SECTOR 
22 02501 101400 IHC 0.0 
23 02502 122424 SUBZ 1.0.SZR SUBTRACT CURRENT 
24 02503 002255 JMP flIM5C 
25 
26 02504 074477 READS 3 READ DATA SWITCHES 
27 02505 030145 LDA 2.WROHLY l GET THE WRITE OHLY BIT 
28 02506 173404 AHD 3.2.SZR ; MASK THE SWITCH SETTIHG 
29 02507 002263 JHP fllM5W l YES DO WRITE OHLY 
30 
31 WRITES COMPLETED DO READS 
32 ; 
33 02510 126400 HOD5R: SUB !. 1 FORM A ZERO 
34 02511 044246 STA I. I HCE START IHCREHEHT WITH ZERO 
35 02512 024216 LDA 1.SSEED IHITIAL SEED 
36 02513 044217 STA 1.CSEED USE AS CURREHT SEED 
37 025I4 024172 LDA 1.LOWSEC l GET START TRACK/SECTOR ADDRESS 
38 62515 636236 LDA 2.SSOHE IHITIAL SUB SECTOR ADDRESS 
39 62516 034226 LDA 3.LSSEC GET THE START SUB SECTOR 
46 62517 020177 LDA 6. HSSC HUMBER OF SUB SECTORS 
41 02520 100460 HEG 0.0 DECREHTHIT 
42 02521 160660 COM 6. 0 
43 02522 112400 SUB 0.2 
44 02523 175320 HOVZS 3.3 SHIFT TO HI BYTE 
45 02524 177120 ADDZL 3.3 SHIFT 2 HORE BITS 
46 02525 177120 ADDZL 3.3 SHIFT 2 HORE BITS 
47 02526 173000 ADD 3.2 FORM START SUB SECTOR ADDRESS 
48 
49 02527 020134 H5RLP: LDA 0.Ml TIME OUT VALUE 
50 62536 640302 STA 0. WCHTR SET COUHTER 
51 02531 020110 LDA 0.c1 GET A OHE 
52 02532 040306 STA 0.RWFLG I HD I CATE READ 
53 02533 065020 DOA 1.DSK SEHD IT TO COHTROLLER 
54 02534 034170 LDA 3. 1 IBUF IHPUT BUFFER 
55 02535 076020 DOB 3.DSK READ THE SECTOR 
56 02536 073120 DOCS 2.DSK 
57 02537 063620 SKPDH DSK WAIT FOR DOHE 
58 02540 006301 JSR fl!WLP 
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1 
2 02541 060420 DIA IL DSK READ THE STATUS 
3 02542 040204 STA 0.STERS SAVE STATUS 
4 02543 044205 STA I. STTS SAVE T/S FOR STA US ROUTINE 
5 02544 0341S7 LDA 3.ERROR GET THE ERROR BIT 
6 02545 11 7400 AND 0.3 MASK THE STATUS 
7 02546 175004 MOV 3.3.SZR SEE IF ERROR BIT SET 
8 02547 1306203 JSR @!STER STATUS ERROR 
9 

10 025513 0444136 STA l.DSKS SAVE CURRENT TRACK/SECTOR 
1 1 02551 0513252 STA 2.DSK6 SAVE CURRENT SUB SECTOR 
12 132552 131362 12 JSR @I COMP COMPARE DATA 
13 02553 000020 M5AB: 20 NO. OF WORDS 
14 02554 014000 OBUF DATA WRITTEN 
15 02555 010000 IBUF DATA READ 
16 02556 000000 DSK5 0 CURRENT TRACK/SECTOR 
17 02557 000000 M52: 0 FIRST/SECOND FLAG 
IB 
19 
20 02560 074477 READS 3 READ THE DATA SWITCHES 
2 1 02561 030135 LDA 2.PRINS GET THE ABORT BIT 
22 62562 173404 AND 3.2.SZR MASK TO SWITCHES 
23 02563 002214 JMP @ISTRT 
24 
25 62564 036137 LDA 2.LPERS PRINT CYCLE COLIN T ? 
26 02565 173404 AND 3.2.SZR SEE IF SET 
27 02S66 006244 JSR iiIPCT2 PRINT CYCLE COUNT 
28 62567 674477 READS 3 
29 
30 02576 624766 LDA l.DSK5 RESTORE SECTOR ADDRESS 
31 02571 030252 LDA 2.DSK6 RES TOR SUB SECTOR 
32 62572 020151 LDA 6.RD2WR 2 READS PER ~JRJTE 
33 02573 163405 AND 3.0.SNR SEE IF SET 
34 02574 000557 JMP M5S DO SECOND READ 
35 
36 62575 020177 M5Q: LDA 0.NSSC NO. OF sue SECTOR 
37 02576 040200 STA 0. WRK 1 SAVE IT 
38 02577 162466 SUB 0.6 FORM A ZERO 
39 02600 034237 LDA 3.SSINC SUB SECTOR INCREMENT 
46 132 661 163131313 ADD 3.6 
41 02602 014200 DSZ WRKl DECREMENT COUNT 
42 132603 0013776 JMP . -2 
43 
44 02604 113622 ADDZ 6.2.szc 
45 02605 00041 1 JMP MSM 
46 02606 634227 LDA 3.HSSEC GET MAX sue SECTOR 
47 02607 175320 MOVZS 3. 3 SHIFT TO HI BYTE 
48 62616 177120 ADDZL 3.3 SHIFT 2 MORE SITS 
49 02611 177120 ADDZL 3.3 SHIFT 2 MORE BITS 
50 02612 020236 LDA 13.SSONE ONE sue SECTOR 
5 1 02613 117000 ADD 0.3 FORM MAX SUB SECTOR ADDRESS 
52 02614 156422 suez 2.3.SZC SEE IF MAX YET 
53 02615 000712 JMP MSRLP 
54 
55 02616 034173 M5M: LDA 3.HISEC GET THE MAX TRACK/SECTOR 
56 02617 136425 suez 1.3.SNR SEE IF EQUAL 
57 02620 000500 JMP MOD5D 
58 
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1 02621 12S400 M5R: !HC I • 1 lHCREMEHT CUR RE HT TRACK/SECTOR 

t 2 02622 030236 LDA 2.SSONE INITIAL SUB SECTOR ADDRESS 

""" 
3 02623 034226 LDA 3.LSSEC GET THE START SUB SECTOR 

°' 4 02624 175320 MOVZS 3,3 SHIFT TO HI BYTE 
5 02625 177120 ADDZL 3. 3 SHIFT 2 MORE BITS 
6 02626 177120 ADDZL 3,3 SHIFT 2 MORE BITS 
7 02627 173000 ADD 3.2 FORM START SUB SECTOR ADDRESS 
8 02630 000677 M5V: JMP M5RLP READ NEXT SECTOR 
9 

10 GET THE LOOP PARAMETERS 
11 
12 02631 006064 MOD5LP: JSR ilCRLF CARRIAGE RETURH LINE FEED 
13 02632 006065 JSR ii MESS MESSAGE 
14 02633 003010 SECP 
15 02634 152400 SUB 2.2 GET CHARACTERS 
16 02635 006220 JSR ilT41N READ THE TELETYPE 
17 02636 000773 JMP MOD5LP ERROR 
18 02637 050172 STA 2.LOWSEC ; SET THE START SECTOR ADDRESS 
19 
20 02640 006064 M50: JSR iICRLF CARRIAGE RETURN LINE FEED 
21 02641 006065 JSR 111MESS MESSAGE 
22 02642 003020 ESCP 
23 02643 152400 SUB 2.2 GET CHARACTERS 
24 02644 006220 JSR ilT41N READ THE TELETYPE 
2S 0264S 000773 JMP MSO ERROR 
26 02646 024172 LDA 1.LOWSEC ; GET LOW SECTOR ADDRESS 
27 02647 146415 SUB+ 2.1.SNR : SEE IF EQUAL 
28 02650 000403 JMP M5U ; EQUAL IS OK 
29 02651 146432 SUBZ• 2. l.SZC : HI SEC SHOULD BE GREATER 
30 02652 000757 JMP MOD5LP OTHERWISE TRY AGAIN 
31 026S3 050173 M5U: STA 2.HISEC SET HID SECTOR ADDRESS 
32 
33 02654 006064 M5K: JSR aICRLF CARRIAGE RETURN LI NE FEED 
34 02655 006065 JSR ii MESS MESSAGE 
3S 026S6 003027 SSECP 
36 02657 152400 SUB 2.2 GET CHARACTERS 
37 02660 006220 JSR ilT41H READ TTY 
38 02661 000773 JMP M5K ERROR 
39 02662 0S0226 STA 2.LSSEC SET START SUB SECTOR 
40 
41 02663 006064 MSH: JSR ilCRLF CARRIAGE RETURN LI NE FEED 
42 02664 006065 JSR ii MESS MESSAGE 
43 02665 003041 SESCP 
44 02666 152400 sue 2.2 GET CHARACTERS 
45 02667 006220 JSR ilT41N READ THE TTY 
46 02670 000773 JMP M5N ERROR 
47 02671 024226 LDA 1.LSSEC GET LOW SUB SECTOR 
48 02672 146415 SUB+ 2.t.SNR SEE IF EQUAL 
49 02673 000403 JMP M5P EQUAL OK 
50 02674 146432 SLISZ• 2.1.szc HI MUST BE GREATER 
51 02675 000757 JMP M5K 
52 02676 024176 M5P: L DA !.HISSC GET MAX SUB SECTOR 
53 02677 146433 SLISZ+ 2.t.SHC SEE IF PAST MAX 
54 02700 000754 JMP M5K YES 
55 02701 050227 STA 2.HSSEC SET EHD SUB SECTOR 
56 
57 02702 006064 M5Z: JSR 111CRLF CARRIAGE RETURN LINE FEED 
58 02703 006065 JSR ii MESS MESSAGE 
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1 02704 003052 NSSCM NO SUB SECTORS MESSAGE 
2 02705 152400 SUB 2,2 GET CHARACTERS 
3 02706 006220 JSR @IT4IN READ TTY 
4 02707 000773 JMP M5Z TRY AGAIN IF ERROR 
5 02710 151005 MOV 2,2,SNR SEE IF ZERO 
6 02711 000720 JMP MOD5LP RESET All ON ZERO 
7 02712 024120 LDA I. C20 MAX SUB SECTOR 
8 02713 146433 SUBZ~ 2. I. SNC SEE IF GRATER 
9 02714 000766 JMP M5Z YES NO GGOOD 

10 02715 050177 STA 2,NSSC SET NO OF SUB SECTORS 
1 I 02716 002401 JMP @.+I 
12 02717 002354 MOOSA 
13 
14 READS COMPLETED FIND WHAT TO DO NEXT 
15 
16 02720 074477 MOD5D: READS 
17 

3 READ THE DATA SWITCHES 

18 02721 030140 MOD5W: LDA 2,LPTST CHECK FOR LOOP ON TEST 
19 02722 173404 AND 3,2.SZR MASK TO DATA SWITCHES 
20 02723 000455 JMP MSY YESS REPEAT THE TEST 
2 I 
22 02724 030155 LDA 2,DPALL MASK TO PATTERN SELECT DATA SWITCHES 
23 02725 173404 AND 3,2.SZR SEE IF All PATTERNS SELECTED 
24 02726 000443 JMP PSNX YES 
25 
26 02727 030150 M5EXT: LDA 2.EOCIN END OF TEST PR INT INHIBIT ? 
27 02730 173404 AND 3.2,SZR SEE IF SE 
28 02731 000770 JMP MOD SW YES 
29 
30 02732 006064 JSR @ICRLF CARRIAGE RETURN LINE FEED 
3 I 02733 006065 JSR @!MESS MESSAGE 
32 02734 003735 !PASS 
33 
34 02735 00240 I JMP @.+1 
35 02736 004134 EDIAG 
36 
37 02737 034233 M5CFP: LDA 3.PATE GET PATTERN PER SECTOR FLAG 
38 02740 175005 MOV 3.3.SNR SEE IF SET 
39 02741 002241 JMP @IMWS NO 
40 02742 044614 STA l,DSKS SAVE AC I 
41 02743 050252 STA 2.DSK6 SAVE AC 2 
42 
43 02744 006213 JSR @IPTRN GENERATE THE PATTERN 
44 02745 000020 MSAD: 20 
45 02746 014000 OBUF 
46 02747 000000 MSC TS: 0 
47 
48 02750 024606 LDA I, DSK5 RESTORE AC I 
49 02751 030252 LDA 2,DSK6 RESTORE AC 2 
50 02752 002241 JMP @IMWS 
51 
52 ROUTINE TO CHECK FOR SECOND READ 
53 
54 02753 022262 MSS: LDA 0,@IM52 SECOND READ FLAG 
55 02754 101004 MOV 0.0,SZR SEE IF SET 
56 02755 000407 JMP MST IS SET 
57 02756 012262 ISZ @IM52 OTHERWISE SET THE FLAG 
58 02757 020233 LDA 0.PATE GET THE PATTERN PR TRACK SWITCH 
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1 02760 040234 STA 0. PATES SAVE IT 
::r 2 02761 102400 SUB 0.0 FORM A ZERO 
.j>. 3 02762 040233 STA 0. PATE RESET PATTERN PER TRACK FOR SECOND READ 
00 4 02763 000645 JMP MSV DO THE SECOND READ 

5 
6 02764 020234 MST: LDA 0 .. PATES GET THE PATTERN SWITCH 
7 02765 040233 STA 0.PATE 
B 02766 102400 SUB 0.0 FORM A ZERO 
9 02767 042262 STA 0.11 I M52 RESET SECOND READ FLAG 

10 02770 002300 JMP ij I MSQ READ NEXT SUB SECTOR 
1 1 
12 02771 102400 PSNX: SUB 0.0 FORM A ZERO 
13 02772 040233 STA 0.PATE RESET PATTERN PER TRACK SWITCH 
14 02773 040261 STA 0.SWFLG ALLOW PATTERN CHANGE 
15 02774 020215 LDA 0.CURPT GET CURRENT PATTERN CODE 
16 02775 024110 LDA 1. Cl GET A ONE 
17 02776 106405 SUB 0.1.SNR SEE IF DONE 
lB 02777 000730 JMP MS EXT YES 
19 03000 102400 M5Y: SUB 0.0 FORM A ZERO 
20 03001 040246 STA 0. INCE START INCREMENTING WITH ZERO 
2 1 03002 040261 STA 0.SWFLG ALLOW PATTERN CHANGE 
22 03003 040233 STA 0.PATE RESET PATTERN PER TRACK 
23 03004 020216 L DA 0.SSEED GET INITIAL SEED 
24 03005 040217 STA 0,CSEED USE AS CURRENT SEED 
25 03006 002240 JMP ijlMD5 
26 
27 
2B 03007 000000 ECODE: 0 
29 000010 . RDX B 
30 03010 152123 SECP: .TXTE !START SECTOR 
3 1 0301 1 15 1101 
32 03012 120324 
33 03013 142523 
34 03014 152303 
35 03015 151317 
36 03016 120240 
37 03017 000000 
3B 
39 03020 047305 ESCP: .TXTE !END SECTOR 
40 03021 120104 
41 03022 142523 
42 03023 152303 
43 03024 1513 1 7 
44 03025 120240 
45 03026 000000 
46 
47 03027 152123 SSECP: .TXTE !START SUB SECTOR 
4B 03030 15 1 10 l 
49 03031 120324 
50 03032 052523 
5 1 03033 120102 
52 03034 142523 
53 03035 152303 
54 03036 151317 
55 03037 120240 
56 03040 000000 
57 
58 03041 047305 SESCP: .TXTE !END SUB SECTOR 
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1 03042 120104 
2 03043 052523 
.3 03044 120102 
4 ··03045 142523 
5 03046 152303 
6 03047 151317 
7 03050 120240 
8 03051 000000 
9 

10 03052 147516 HSSCM: .TXTE !HO. OF SUS SECTORS 
11 03053 120056 
12 03054 143317 
13 03055 051640 
14 03056 041125 
15 03057 051640 
16 03060 141705 
17 03061 147724 
18 03062 051722 
19 03063 120240 
20 03064 000240 
21 
22 03065 151327 WPROM: .TXTE !WRITE PROTECT ADDRESS 
23 03066 1523 I I 
24 03067 120305 
25 03070 15 1120 
26 03071 152317 
27 03072 141?05 
28 03073 120324 
29 03074 042101 
30 03075 151104 
31 03076 051705 
32 03077 120123 
33 03100 120240 
34 0 3 10 1 000000 
35 
36 03102 142523 SSWMl: .TXTE !SET DATA SWITCHES - COHTIHUE 
37 03103 120324 
38 03104 040504 
39 03105 040724 
40 03106 051640 
41 03107 144727 
42 03 I 10 141724 
43 03 11 1 142510 
44 03 112 120123 
45 03113 120055 
46 03114 147703 
47 03 1 15 1521 16 
48 03 1 16 04731 1 
49 03 11 7 142525 
50 03120 000240 
5 1 
52 
53 0 3 12 1 040504 !HST!: .TXTE !DATA SWITCHES 
54 03122 040724 
55 03123 051640 
56 03124 144727 
57 03125 141724 
58 03126 142510 
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I 03127 120123 
t 2 03130 000000 
1.11 3 
0 4 03131 120060 Ii'IST2: .TXTE !0 ABORTS TEST I 

5 03132 041101 
6 03133 15 131 7 
7 03134 051724 
8 03135 152240 
9 03136 051705 

10 03137 120324 
I I 03 140 000000 
12 
13 03141 120261 IHST3: .TXTE ! I HALT OH ERROR 
14 03142 040510 
15 03143 152314 
16 03144 147640 
17 03145 1201 16 
18 03146 151305 
19 03147 147722 
20 03150 120322 
21 03 151 000000 
22 
23 03152 120262 IHST4: .TXTE !2 PRINT CYCLE COUNT 
24 03153 15 I 12 0 
25 03154 047311 
26 03155 121!!324 
27 03156 054703 
28 03157 146303 
29 03160 120305 
30 03 161 147703 
3 I 03162 047125 
32 03163 120324 
33 03164 000000 
34 
35 03165 120063 IHST5: .TXTE !3 LOOP OH TEST 
36 03166 147714 
37 03167 050317 
38 03170 147640 
39 03 I 7 I 1201 16 
40 03172 142724 
41 03173 152123 
42 03174 000240 
43 
44 03175 126264 I HS T6: .TXTE 14. 5. 6. SELECT TEST 
45 03176 032640 
46 03177 120254 
47 03200 126066 
48 03201 051640 
49 03202 146305 
50 03203 141705 
51 03204 120324 
52 03205 142724 
53 03206 152123 
54 03207 000240 
55 
56 03210 120060 IHST7: .TXTE !0 0 0 ~ > TESTS I THRU 4 
57 03211 120060 
58 03212 120060 
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I 03213 137275 
2 03214 152240 
~ 03215 051705 
4 03216 051724 
s 03217 130640 
6 03220 152240 
7 03221 1s1110 
8 03222 120125 
9 03223 120264 

10 03224 000000 
I I 
12 03225 120060 HISTS: .TXTE 10 0 I => TEST 1 DISCRETE CONTROLLER TESTS ! 
13 03226 120060 
14 03227 120261 
IS 03230 137275 
16 03231 152240 
I 7 03232 051705 
18 03233 120324 
19 03234 120261 
20 03235 144504 
2 1 03236 141523 
22 03237 142722 
23 03240 142724 
24 03241 141640 
25 03242 047317 
26 03243 151324 
27 03244 146317 
28 03245 142714 
29 03246 120322 
30 03247 142724 
3 I 03250 152123 
32 03251 120123 
33 03252 ·000000 
34 
35 03253 120060 INST9: . TXTE !0 1 0 => TEST 2 DIAGNOSTIC MODE I 
36 03254 120261 
37 03255 120060 
38 03256 137275 
39 03257 152240 
40 03260 051705 
41 03261 120324 
42 03262 120262 
43 03263 144504 
44 03264 043501 
45 03265 147516 
46 03266 152123 
47 03267 141711 
48 03270 046640 
49 03271 042317 
50 03272 120305 
5 1 03273 000000 
52 
53 03274 120060 INSTA: .TXTE !0 1 1 => TEST 3 SIZE/WRITE PROTECT 
54 03275 120261 
55 03276 120261 
56 03277 137275 
57 03300 152240 
50 03301 051705 

t 
Vi -
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I 03302 120324 

t 2 03303 120063 
01 3 03304 144523 
N 4 03305 142532 

5 03306 153657 
6 03307 144722 
7 03310 142724 
8 0331 1 050240 
9 03312 147722 

10 03313 142724 
1 l 03314 152303 
12 03315 000240 
13 
14 03316 120261 1NST8: .TXTE ! 1 0 0 = > TEST 4 DATA TRANSFER (SECTOR• 
15 03317 120060 
16 03320 120060 
1 7 03321 137275 
18 03322 152240 
19 03323 051705 
20 03324 120324 
21 03325 120264 
22 03326 040504 
23 03327 040724 
24 03330 152240 
25 03331 040722 
26 03332 051516 
27 03333 142706 
28 03334 120322 
29 03335 051450 
30 03336 141705 
3 1 03337 147724 
32 03340 124722 
33 03341 000240 
34 
35 03342 120261 INSTC: .TXTE I 1 0 1 - > TEST 5 DATA TRANSFER (SUB SECTOR) 
36 03343 120060 
37 03344 120261 
38 03345 137275 
39 03346 152240 
40 03347 051705 
41 03350 120324 
42 03351 120065 
43 03352 040504 
44 03353 040724 
45 03354 152240 
46 03355 040722 
47 03356 051516 
48 03357 142706 
49 03360 120322 
50 03361 051450 
51 03362 041125 
52 03363 051640 
53 03364 141705 
54 03365 147724 
55 03366 124722 
56 03367 000240 
57 
58 03370 120261 I NS TD: .TXTE ! 1 1 0 = > TESTS 1, 2 AND 4 ! 
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1 03371 120261 
2 03372 120060 
3 03373 137275 
4 03374 152240 
5 03375 051?05 
6 033?6 051724 
7 03377 130640 
8 03400 120254 
9 03401 120262 

10 03402 647 10 I 
I I 03403 120104 
12 03404 120264 
13 03405 000000 
14 
15 03406 120261 INS TE: .TXTE ! 1 1 1 "> TESTS 2 AND 4 ! 
16 03407 120261 
17 03410 120261 
18 03411 137275 
19 03412 152240 
20 03413 051705 
21 03414 051724 
22 03415 131240 
23 03416 040640 
24 03417 042116 
25 03420 132240 
26 03421 000240 
27 
28 03422 120267 INSTF: .TXTE !7 READ ONLY 
29 03423 142722 
30 03424 042101 
3 1 03425 147640 
32 03426 146 116 
33 03 427 120 13 1 
34 03430 000000 
35 
36 03431 120270 IMSTG: .TXTE !8 WRITE ONLY I 
37 03432 15 1327 
38 03433 15 23 11 
39 03434 120305 
40 03435 047317 
41 03436 054714 
42 03437 000240 
43 
44 03440 120071 INSTH: .TXTE !9 I NH I 8 IT DATA ERROR PRINT 
45 03441 047311 
46 03442 144510 
47 03443 144502 
48 03444 120324 
49 03445 040504 
50 03446 040724 
51 03447 142640 
52 03450 151322 
53 03451 15 131 7 
54 03452 050240 
55 03453 144722 
56 03454 152116 
57 03455 000240 
58 
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1 03456 030261 HIST!: .TXTE I 10 IHHIBIT STATUS ERROR PRINT ! 

t 2 03457 144640 
3 03460 044116 

U1 4 03461 041311 .,,. 
5 03462 152311 
6 03463 051640 
7 03464 040724 
8 03465 052724 
9 03466 120123 

10 03467 151305 
11 03470 147722 
12 03471 120322 
13 03472 151120 
14 03473 047311 
15 03474 120324 
16 03475 000000 
17 
18 83476 130661 !HST J: .TXTE ! 11 JHH18IT EHD OF TEST PR INT ! I 

19 03477 144640 
20 03500 844116 
21 03501 041311 
22 03502 1523 I 1 
23 03503 142648 
24 03504 042116 
25 03505 147640 
26 03506 120306 
27 03507 142724 
28 03510 152123 
29 03511 050240 
30 03512 144722 
31 03513 152116 
32 03514 000240 
33 
34 03515 131261 IHSTK: .TXTE I 12 TWO READS PER WRITE I HH I 81 T I 
35 03516 152240 
36 03517 147727 
37 03520 151240 
38 03521 040705 
39 03522 051504 
40 03523 050240 
41 03524 151305 
42 03525 153640 
43 03526 144722 
44 03527 142724 
45 03530 144640 
46 03531 044116 
47 03532 0413 I 1 
48 03533 152311 
49 03534 000240 
50 
51 03535 031661 JHSTL: .TXTE I 13. 14. 15 SELECT DATA PATTERH 
52 03536 120254 
53 03537 132261 
54 03540 120254 
55 03541 032661 
56 03542 051640 
57 03543 146305 
58 03544 141705 
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1 03545 120324 
2 03546 040504 
3 03547 040724 
4 03550 050240 
5 03551 15210 1 
6 03552 142724 
? 03553 047322 
8 03554 000240 
9 

I 0 03555 030240 INS TM: .TXTE I 0 0 0 =) ALL PATTERNS 
11 03556 120240 
12 03557 030240 
13 03560 120240 
14 03561 030240 
15 03562 136640 
16 03563 120276 
17 03564 146 10 1 
18 03565 120314 
19 03566 040520 
20 03567 152324 
2 1 03570 15 1385 
22 03571 051516 
23 03572 008240 
24 
25 03573 030240 IMS TN: .TXTE ! 0 0 l = > RAMDOM ! 
26 03574 120240 
27 03575 030240 
28 03576 120240 
29 03577 130640 
30 03600 136640 
31 03601 120276 
32 03602 040722 
33 03603 042 116 
34 03604 046717 
35 03605 000240 
36 
37 03606 030240 INSTO: .TXTE 0 0 = > INCREMENTING 
38 03607 120240 
39 03610 130640 
40 036 I I 120240 
41 03612 030240 
42 03613 136640 
43 03614 120276 
44 03615 047311 
45 03616 15 130 3 
46 03617 046705 
47 03620 047305 
48 03621 144724 
49 03622 043516 
50 03623 000240 
51 
52 03624 030240 INSTP: .TXTE 0 => TRACK/SECTOR l D 
53 03625 120240 
54 03626 130640 
55 03627 120240 
56 03630 130640 
5? 03631 136640 
58 03632 120276 
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t 1 03633 151324 
2 03634 141501 

01 3 03635 127 5 1 3 °' 4 03636 142523 
5 03637 152303 
6 03640 15 131 7 
7 03641 144640 
8 03642 120104 
9 03643 000000 

10 
1 1 03644 130640 IHSTQ: .TXTE 0 0 • > WORST CASE 
12 03645 120240 
13 03646 030240 
14 03647 120240 
15 03650 030240 
16 03651 136640 
17 03652 120276 
18 03653 147727 
19 03654 051722 
20 03655 120324 
21 03656 040733 
22 03657 142523 
23 03660 000240 
24 
25 03661 130640 IHSTR: .TXTE 0 1 • > OHES 
26 03662 120240 
27 03663 030240 
28 03664 120240 
29 03665 130640 
30 03666 136640 
3 1 03667 120276 
32 03670 047317 
33 03671 051705 
34 03672 000240 
35 
36 03673 130640 INSTS: .TXTE 0 ·> ZEROES 
37 03674 120240 
38 03675 130640 
39 03676 120240 
40 03677 030240 
41 03700 136640 
42 03701 120276 
43 03702 142532 
44 03 703 147722 
45 03704 051705 
46 03705 000240 
47 
48 03706 130640 I HS TT: .TXTE I • > SELECTABLE 
49 03707 120240 
50 03710 130640 
51 03711 120240 
52 03712 130640 
53 03713 136640 
54 03714 120276 
55 03715 142523 
56 03716 142714 
57 03717 152303 
58 03720 04110 1 
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I 03721 142714 
2 03722 000240 
3 
4 
5 03723 040714 LAS TV: .TXTE !LAST VALID ADDRESS 
6 03724 152123 
7 03725 053240 
8 03726 146101 
9 03727 042311 

10 03730 040640 
11 03731 042104 
12 03732 142722 
13 03733 051523 
14 03734 000240 
15 
16 ; 
17 03735 026705 !PASS: .TXTE IE-0-T 
18 03736 026717 
19 03737- 120324 
20 03740 000000 
21 
22 03741 030270 LOCK IT: .TXTE 18010 DISC SYSTEM TEST PROGRAt1 
23 03742 030261 
24 03743 042240 
25 03744 051711 
26 03745 120303 
27 03746 054523 
28 03747 152123 
29 03750 046705 
30 03751 152240 
31 03752 051705 
32 03753 120324 
33 03754 15 1120 
34 03755 043717 
35 03756 040722 
36 03757 120115 
37 03760 000000 
38 
39 03761 054724 DEVHUM: .TXTE I TYPE 2 DIGIT DISK DEVICE CODE (20 OR 60) I 

40 03762 142520 
41 03763 131240 
42 03764 042240 
43 03765 '043711 
44 03766 152311 
45 03767 042240 
46 03770 051711 
47 03771 120113 
48 03772 142504 
49 03773 144526 
50 03774 142703 
51 03775 141640 
52 03776 042317 
53 03777 120305 
54 04000 131050 
55 04001 120060 
56 04002 15131 7 
57 04003 033240 
58 04004 124460 
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1 04005 000000 
t 2 
lJ1 3 
CX> 4 04006 144504 MODIM: .TXTE !DISCRETE CONTROLLER TESTS! 

5 04007 141523 
6 04010 142722 
7 04011 142724 
8 04012 141640 
9 04013 047317 

10 04014 151324 
11 04015 1463 1 7 
12 04016 142714 
13 04017 120322 
14 04020 142724 
15 04021 152123 
16 04022 000123 
17 
18 04023 050303 MOD2M: .TXTE ! CPU-COtHROLLER DATA PATH TEST! 
19 04024 026525 
20 04025 147703 
21 04026 152 I 1 6 
22 04027 147722 
23 04030 146314 
24 04031 151305 
25 04032 042240 
26 04033 152 10 1 
27 04034 120 10 I 
28 04035 040520 
29 04036 044324 
30 04037 152240 
31 04040 051705 
32 04041 000324 
33 
34 04042 144504 MOD3M: .TXTE !DISC SIZE TEST! 
35 04043 141523 
36 04044 051640 
37 04045 0553 I I 
38 04046 120305 
39 04047 142724 
40 04050 152123 
41 04051 000000 
42 
43 04052 040504 MOD4M: .TXTE !DATA PATH TEST <SECTOR)! 
44 04053 040724 
45 04054 050240 
46 04055 152 10 1 
47 04056 120 110 
48 04057 142724 
49 04060 152123 
50 04061 024240 
5 1 04062 142523 
52 04063 152303 
53 04064 15 131 7 
54 04065 000251 
55 
56 04066 040504 MOD SM: .TXTE !DATA PATH TEST CSUB-SECTORl 
57 04067 040724 
58 04070 050240 
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1 04071 15210 1 
2 04072 12 0 11 0 
3 04073 142724 
4 04074 152123 
5 04075 024240 
6 04076 052523 
7 04077 026502 
8 04100 142523 
9 04101 152303 

10 04102 15 13 1 7 
1 1 04103 000251 
12 
13 04104 147? 14 TNOM: .TXTE !LOOP ON RNT • ! 
14 04105 050317 
15 04106 147640 
16 04107 120116 
1? 04110 047322 
18 04111 l 21"324 
19 84112 120243 
20 04113 0€Hl000 
21 
22 04 l 14 047305 EPSM: .TXTE !END OF CYCLE 
23 04115 120 104 
24 04 l 16 1433 1 7 
25 0411? 141640 
26 04120 14153 1 
27 04121 1427 14 
28 04122 01Hl240 
29 
30 04123 14?523 T~1SG: .TXTE ! SOFHJARE TIMEOUT ! 
31 04124 152306 
32 04125 040727 
33 04126 142722 
34 04127 152240 
35 04130 046711 
36 04131 147705 
37 04132 15 2 12 5 
38 04133 000240 
39 
40 
41 04134 024166 EDI AG: LDA 1, MODE 
42 04135 l 0 1000 EOC2: MDV 0 .• 0 ITERATE TEST. 
43 04136 030156 LDA 2, MODAL ALL MODE SL.JI TC HES 
44 04137 074477 READS 3 READ THE DATA SGJITHCES 
45 04140 173400 AND 3, 2 SEE L.JH I CH RE SET 
46 04141 15 1.3 20 ~10VZS 2 .• 2 SL.JAP BYTES 
47 04142 15 122 0 MOVZR 2, 2 SHIFT BITS TO LO L.J ORDER 
48 04143 024224 EOC4: LDA Ll!MOD ADDRESS OF MODE TABLE 
49 04144 133000 ADD L2 FORM POINTER INTO TABLE 
50 04145 003000 JMP @0.2 JUMP TO CURRENT ~IOD E 
5 1 
52 04146 004156 !MODE: MODE0 TESTS 1 THRU 4 
53 0414? 000430 MODE! TEST I 
54 04150 001303 MODE2 TEST 2 
55 04151 001471 MODE3 TEST 3 
56 04152 002014 f10DE4 TEST 4 
57 04153 002321 MODES TEST s 
58 04154 00416? MODE6 TESTS ! ' 2 AND 4 
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I 04155 004206 MODE7 TESTS 2 AND 4 
t 2 
g 3 

4 04156 010166 MODE0: ISZ MODE INCREMENT MODE 
5 04157 030166 L DA 2.MODE GET THE MODE 
6 04160 024112 LDA 1.c5 MAX TEST NO. 
7 04161 132432 SLISZ• t.2.SZC SEE IF GREATER THAN MAX 
8 04162 000402 JMP EPMS YES END OF PASS 
9 04163 000760 JMP EOC4 

10 
11 04164 152400 EPMS: SUB 2.2 GET A ZERO 
12 04165 050166 STA 2.MODE SET MODE 
13 04166 000755 JMP EOC4 
14 
15 04167 030166 MODE6: LDA 2.MODE GET CURRENT MODE 
16 04170 020110 LDA 0, C 1 GET A OHE 
17 04171 024111 LDA 1.c2 GET A TWO 
18 04172 034100 LDA 3,C4 GET A FOUR 
19 04173 112415 SUB• 0.2.SNR SEE IF CURRENTLY 1 
20 04174 000405 JMP M6A YES 
21 04175 132415 SUB• 1.2,SHR SEE IF CURRENTLY 2 
22 04176 000406 JMP M6B YES 
23 04177 111000 MDV 0.2 OTHERWISE MUST BE FOUR 
24 04200 000402 JMP M6C SET TO 1 
25 
26 04201 151400 M6A: IHC 2.2 FORM A TWO 
27 04202 050166 M6C: ST~ 2.MODE SET HEXT MODE 
28 04203 000740 JMP EOC4 GO TO NEXT TEST 
29 
30 04204 133000 M68: ADD I. 2 FORM A FOUR 
31 04205 000775 JMP M6C 
32 
33 04206 030166 MODE7: LDA 2.MODE GET THE CURRENT MODE 
34 04207 024111 LDA t. C2 GET A TWO 
35 04210 132415 SUB• t.2.SHR SEE IF CURREHLY 2 
36 04211 000403 JMP M7A 
37 04212 030111 LDA 2.c2 GET A TWO 
38 04213 000767 JMP M6C GO TO TEST 
39 04214 030100 M7A: LDA 2.C4 GET A FOUR 
40 04215 000765 JMP M6C GO TO TEST 
41 
42 04216 054054 DCODE: STA 3.DRET ;SET THE l/O INST 
43 04217 0626,77 IORST :DEVICE CODES. 
44 04220 006064 JSR 91CRLF 
45 04221 006065 JSR 9IMESS 
46 04222 003761 DEVHUM 
47 04223 030107 LDA 2.c2000 
48 
49 04224 004450 SHFL: JSR TIN :TYPE INPUT 
50 04225 034121 LDA 3.C70 
51 04226 116032 ADCZ• 0.3.SZC 
52 04227 034122 LDA 3,CM60 
53 04230 117046 ADDO 0.3.SEZ 
54 04231 000767 JMP DCODE+2 :HOT A DIGIT 
55 04232 151120 MOVZL 2.2 
56 04233 153120 ADDZL 2.2 
57 04234 173003 ADD 3.2.SHC :ASSEMBLE 2 DIGITS 
58 04235 000767 JMP SHFL 
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I 04236 024120 LDA 1. C20 
2 04237 020123 LDA 0.C60 
3 04240 146414 SUB+ 2.1.SZR 
4 04241 142415 SUB+ 2.ELSNR 
5 04242 10 101 l MOV+ 0.0.SKP 
6 04243 01Hl755 JMP DCPDE+2 
7 04244 050055 STA 2.DEV!CE 
8 
9 04245 030062 DEVCD: LDA 2.FJRST ;MODIFY l/O !MST 

10 04246 0210EHJ LDA 0' 0. 2 ;BETWEEN FIRST 
11 04247 024124 LDA 1.Cl600 ;AND LAST. 
12 04250 123400 AND L0 
13 04251 024125 LDA l.C0600 
14 04252 106414 SUB+ 0. J. SZR 
15 04253 000414 JMP DEVI ;NOT I /0 
16 04254 021000 LDA 0.0.2 
17 04255 024126 LDA I. C77 
18 04256 l 2 3 40 0 AND !. 0 
19 04257 106415 SUB+ 0. 1.SNR 
20 04260 000407 JMP DEVI ;CPU INST 
21 04261 021000 LDA 0.0.2 
22 04262 024127 LDA 1.Cl777700 
23 04263 12 3 40 0 AND !. 0 
24 04264 024055 LDA !.DEVICE 
25 04265 123000 ADD L0 
26 04266 041000 STA 0. 0, 2 
27 
28 04267 151400 DEVI: INC 2.2 
29 04270 020063 LDA 0.LAST 
30 04271 112414 SUB+ 0.2.SZR 
31 04272 000754 JMP DEVCD+I 
32 04273 002054 J~lP @DRET 
33 
34 04274 05405! TIN: STA 3.TINRET;TYPE INPUT 
35 04275 063610 SKPDN TT! 
36 04276 000777 JMP . - 1 
37 04277 063511 SKPBZ TTO 
38 04300 000777 JMP . - l 
39 04301 060610 DIAC 0, TT! 
4e l:l431:l2 06 111 1 DOAS e. TTO 
41 04303 034132 LDA 3.C177 
42 04304 163400 AND 3.0 
43 04305 063511 SKPBZ TTO 
44 04306 000777 JMP . - I 
45 04307 002051 JMP @TINRET 
46 
47 
48 ROUTINE TO READ SOME DIGITS FORM TELETYPE 
49 
50 
51 04310 054422 T41N: STA 3.TRET SAVE RETURN ADDRESS 
52 043 11 062677 IORST RESET THE l,IORLD 
53 04312 004762 SH4FL: JSR TIN GET A CHARACTER 
54 04313 034121 LDA 3' c 713 MASK 
55 04314 116032 ADCZ+ 0.3.SZC ??? 
56 04315 034122 LOA 3.CM60 
57 04316 117046 ADDO 0. 3. SE<'. ??? 
58 04317 000407 JMP T4I11 NOT A DIGIT 
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>. 1 04320 151120 MOVZL 2.2 
2 04321 153120 ADDZL 2.2 SHIFT 

°' 3 04322 173003 ADD 3.2.SHC ASSEMBLE DIGIT r-) 

4 04323 000767 JMP SH4FL GET HEXT DIGIT 
5 
6 04324 010406 T40UT: ISZ TRET FORM HO ERROR RE TURH ADDRESS 
7 04325 002405 JMP llTRET RE TU RH 
8 
9 04326 034405 T4IM: LDA 3.CR CARRIAGE RETURH CHARACTER 

10 04327 116404 SUB 0.3.SZR SEE IF LAST CHAR A CR 
1 1 04330 002402 JMP llTRE T HO MUST BE ERROR 
12 04331 000773 JMP T40UT OTHERWISE HOR MAL EXIT 
13 
14 04332 000000 TRET: 0 
15 04333 000015 CR: 15 
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1 
2 
3 
4 
5 ROUTINE TO PRJNT STATUS ERROR 
6 
7 04334 054310 T!iER: STA 3,'sTrlRS SAVE RETURN REGISTER 
8 04335 044526 STA I. SAVE 1 SAVE AC I 
9 04336 050526 STA 2,SAVE2 SAVE AC 2 

10 04337 074477 READS 3 READ DATA SLJI TCHE'3 
11 04340 030147 LDA 2.STERIN ; STATUS ERROR PR!HT HIHIBTT Bl T 
12 04341 173404 AND 3,2,SZR MASK THE SWITCHES 
13 04342 000516 JMP SRTN NO PRINT so RETURt'i 
14 
15 04343 006064 JSR @ICRLF CARRIAGE RETURN LINE FEED 
! 6 04344 006065 JSR @I MESS ~!ESSAGE 
I 7 04345 00446? STE RM 
18 
19 04346 020306 LDA E:LRWFLG GET THE READ .··WR I TE FLAG 
20 04347 101005 J10V 0,0 .. SNR SEE IF SET 
21 04350 000404 JMP PWT NO INDICATES WRITE 
22 
23 04351 006065 JSR @!MESS PRINT MESSAGE 
24 04352 004472 SRDM RD 
25 
26 04.353 00040.3 JMP STER2 
27 
28 04.354 006065 PWT: JSR @I ~!ESS MESSAGE 
29 04.355 004475 SWTM WT 
.30 
31 04356 030123 STER2: LDA 2,C60 GET AN ASCII 0 
.32 04357 020204 LDA 0,STERS GET THE STATUS 
33 04360 024505 LDA L STMK I FIRST CHARACTER MASK 
34 04361 123620 AND ZR I, 0 MASK TO STATUS 
35 04362 10 1220 MOVZR 0,0 SHIFT 
36 04363 101220 MOVZR 0,0 SHIFT TO LOW ORDER 
37 04364 143000 ADD 2, 0 FORM ASCII CHARACTER 
38 04365 006210 JSR @!CHAR PRINT THE CHARACTER 
39 04366 020204 LDA 0,STERS RELOAD STATUS 
40 04367 Ei244?7 LDA L STMK2 MASK FOR SECOND CHARACTER 
41 04370 123400 AND 1.0 ISOLATE 2ND CHARACTER BITS 
42 04371 143000 ADD 2 ~ 0 FORM RSC I I CHARACTER 
43 04372 006210 JSR ~!CHAR PRINT THE CHARACTER 
44 
45 PRINT DISC NO. 
46 
47 04373 020273 TP: LDA 0,CBLK ASC 11 BLANK 
48 04374 006210 JSR @!CHAR PRINT IT 
49 04375 030123 LDA 2.C60 ASCII 0 
50 04376 020205 LDA 0,STTS GET SAVE T.··S 
51 04377 024265 LDA I, DMSK MASK TO DISC NO. BITS 
52 04400 123700 ANDS L0 MASK IT 
53 04401 10 1220 MOVZR 0, 0 SHIFT 
54 04402 1El1220 MOVZR El, El SHIFT 
55 04403 101220 MOVZR EL 0 SHIFT 
56 04404 10 122 El MOVZR ei. El SHIFT 
57 0'440 5 143000 ADD 2,0 FORM ASCII 
58 04406 006210 JSR @!CHAR PRINT IT 
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1 04407 020273 LDA 0.CSLK ASCII BLANK 
t 2 04410 006210 JSR ~!CHAR PRINT IT 

°' 3 
~ 4 PRINT TRACK 

5 
6 04411 020205 LDA 0.STTS GET THE SAYE T/S 
7 04412 024266 LDA 1.TMSKl MASK TO HI CHAACTER 
8 04413 123700 ANDS l. 0 AND IT TO MASI< 
9 04414 101220 MOYZR 0.0 SHIFT IT 

10 04415 101220 MOYZR 0. !l SHIFT 
11 04416 101220 MOVZR 0.0 SHIFT 
12 04417 143000 ADD 2.0 FORM RSC I I 
13 04420 006210 JSR WI CHAR PRINT IT 
14 
15 04421 020205 LDA 0.STTS GET THE SAYE T/S 
1 6 04422 024267 LDA l.TMSK2 MASK FOR SECOND CHARACTER 
17 04423 123700 AHDS 1. 0 MASK 
18 04424 143060 ADD 2.0 FORM ASCII 
19 04425 006210 JSR WI CHAR PRIHT IT 
20 
2 1 04426 020205 LDA 0.STTS GET THE Si'.lVE T/S 
22 04427 024270 LDA 1. TMSK3 MRSK TO LO CHARACTER 
23 04430 123620 AHDZR 1. 0 MASK 
24 04431 101220 MOVZR 0.0 SHIFT 
25 04432 10 1220 MOYZR 0.0 SHIFT 
26 04433 101220 MOYZR 0.0 SHIFT 
27 04434 101220 MOY ZR 0.0 SHIFT 
28 04435 143000 ADD 2.0 FORM ASCII 
29 04436 006210 JSR WI CHAR PRIHT IT 
30 04437 020273 LDA 0.CBLK RSC I I BLANK 
3 1 04440 006210 JSR Ii I CHAR PRINT IT 
32 
33 PRIHT SECTOR 
34 
35 04441 020205 LDA 0.STTS GET SAYE T/S 
36 04442 024271 LDA I.SMSKl SECTOR MASK 
37 04443 123620 AHDZR 1. 0 MASK 
38 04444 10 1220 MOYZR 0.0 SHIFT 
39 04445 101220 MOY ZR 0.0 SHIFT 
40 04446 143000 ADD 2.0 FORM RSC I I 
41 04447 006210 JSR WI CHAR PR I HT IT 
42 
43 04450 020205 LDA 0.STTS GET SAYED T/S 
44 04451 024272 LDA 1. SMSK2 SECTOR MASK 
45 04452 123400 AHD I. 0 MASK 
46 04453 143000 ADD 2.0 FORM ASCII 
47 04454 006210 JSR Ii I CHAR PRINT IT 
48 04455 020273 LDA 0.CBLK ASCII BLANK 
49 04456 006210 JSR WI CHAR PRIHT IT 
50 
51 04457 006243 JSR WIPCNT PRIHT CYCLE COUNT 
52 
53 04460 024403 SRTH: LDA I.SAYE! RESTORE AC 
54 04461 030403 LDA 2.SAVE2 RESTORE 2 
55 04462 002310 JMP WSTARS RETURN 
56 
57 04463 000000 SAVE 1: 0 
58 04464 000000 SAVE2: 0 
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1 04465 0000?0 STMK!: ?0 
2 04466 000007 STl·1K2: 7 
3 
4 04467 15 2 12 3 STERN: .TXTE ! '3 TE R ! 
5 04470 151305 
6 044?1 000240 
7 
8 04472 15 1240 SRDM: . T><TE ! RD 
9 04473 120 10 4 

10 04474 000240 
11 
12 04475 153640 Sl.JTM: .TXTE ~JT 
13 04476 120324 
14 04477 000240 
15 
16 
1 7 04500 054430 ENTER: STA 3.LOOPR LOOP ITERATE RETURN 
18 0450 1 074477 READS 3 READ THE DATA Sl,I I TC HES 
19 04502 030135 LDA 2.PRINS TEST ABORT SWJTCH 
20 04503 17 3404 AND 3 .. 2,.SZR MASK S~JITCHES 
21 04504 002214 JMP @ISTRT ABORT 
22 04505 038137 L DA 2.LPERS PRINT CYCLE COUNT 
23 04506 173404 AND 3 .. 2 ... SZR SEE IF SET 
24 04507 006244 JSR @!PCT2 PR INT CYCLE COUNT 
25 04510 034410 LDA 3, l TR THIS ROUTINE IHITALIZES 
26 04511 054410 STA 3.JTRCT EACH TEST 
27 04512 010 165 ISZ ERNO INCREMEHT ERROR NUMBER 
28 04513 176400 SUB 3.3 
29 04514 054406 STA 3.ESlJJT 
30 04515 054406 STA 3 .. ERRCT 
31 04516 062677 IORST : I /0 RESET 
32 04517 00241 I JMP @LOOPR 
33 
34 04520 000144 I 1 R: 144 
35 04521 000000 I TRCT: 0 
36 04522 000000 ESWJT: 0 
37 04523 000000 ERRCT: 0 
38 04524 000000 RETURN: 0 
39 04525 000000 SAV2: 0 
40 04526 000000 SAV 1: 0 
41 04527 000000 SAV0: 0 
42 04530 000000 LOOPR: 0 
43 
44 04531 054773 CYCLE: STA 3.RETURN:END OF TEST ITERATION 
45 04532 050773 STA 2.SAV2 :ROUTINE 
46 04533 074477 READS 3 
47 04534 062677 I OR ST I/O RESET 
48 04535 030135 LDA 2,PR.INS ABORT SET ? 
49 04536 173404 AND 3,2,SZR MASK SWITCHES 
50 0453? 002214 JMP @ISTRT 
5 1 04540 030140 LDA 2.LPTST SEE IF LOOP ON TEST 
52 04541 1?3404 AND 3 .. 2.SZR ~lASK SI.JI TC HES 
53 04542 002766 JMP @LOOPR (!)+LOOP ROUTINE 
54 04543 002761 JMP @RETURN C0J+PROCEED TO NE ><T TEST 
55 
56 04544 054760 ERR: STA 3.RETURN ;ERROR SUBROUTINE 
57 04545 050760 STA 2,SAV2 
58 04546 044760 STA L SAV 1 
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I 04547 040760 STA 0.SAV0 
t 2 04550 000407 JMP ERR! 

°' 3 04551 030754 ERE T: LDA 2.SAV2 :RESTORE ACS 
°' 4 04552 024754 LDA I.SAVI 

5 04553 020754 L DA 0.SAV0 
6 04554 010747 ERHRT: ISZ ERRCl ; COUNT 
7 04555 101000 MOV 0.0 :ERRORS. J/O RESET 
8 04556 002746 JMP llRETURN ; EXIT 
9 

10 04557 034745 ERR I: LDA 3.RETURN:ERROR. C(3)•PC 
I I 04560 054742 STA 3.ESWIT 
12 04561 074477 READS 3 
13 04562 030146 LDA 2.DERIN PRINT INHIBIT BIT 
14 04563 173405 AND 3.2.StiR MASK 
15 04564 004406 JSR EPRINT PRINT THE ERROR 
16 04565 074477 READS 3 
17 04566 030136 LDA 2.ERHLTS HALT ON ERROR BIT 
18 04567 173404 AND 3.2.SZR MASK SWITCHES 
19 04570 000411 JMP ERR3 
20 04571 000760 JMP ER El 
21 
22 04572 054730 EPRINT: STA 3.ESWIT :ERROR MESSAGE PRINTER 
23 04573 006064 JSR lllCRLF :PRINT CARRIAGE 
24 04574 006065 JSR ll!MESS :AND HEADER 
25 04575 004606 HEADER 
26 04576 024165 LDA I.ERNO 
27 04577 006207 JSR ll I POC T :NO.OF ERROR 
28 0460{! 002722 JMP llESWIT :RETURN TO CALL 
29 
30 04601 020726 ERR3: LDA 0.SAV0 RESTORE AC 0 
3 I 04602 024724 LDA I.SAVI RESTORE AC I 
32 04603 030722 LDA 2.SAV2 RESTORE AC 2 
33 04604 063077 HALT 
34 04605 000747 JMP ERHRT RETURN 
35 
36 04606 151305 HEADER: .TXTE ! ER+ ! 
37 04607 120243 
38 04610 000000 
39 
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1 
2 
3 ROUT !HE TO GENERATE DATA PATTERN 
4 CALLING SEQUENCE: 
5 .JSR @!PATRN 
6 DC NUMBER OF LJOR D S 
7 llC AD'DRESS OF BUFFER 
8 DC CURRENT TRACK/SECTOR ADDRESS 
9 DC FIRST ···SECOND READ FLAG 

10 
11 EXAMINE DATA SWITCHES 13, 14, 15 TO DETERt1 !HE THE PATTERH. 
12 PATTERNS ARE: 
13 13, 14. 15 
14 0 0 0 ALL PATTENS 
15 0 0 I RANDOM 
16 0 1 0 INCREMENTING 
I 7 0 I 1 TRACK/SECTOR ID 
18 1 0 0 WORST CASE 
19 1 0 1 ONES 
20 1 I 0 ZEROES 
2 I I 1 1 SELECTABLE 
22 
23 0461 I 054552 PATRN: STA 3.PRTN :SAVE RETURN 
24 04612 034261 LDA 3,SWFLG SEE IF PATTERN CHANGE IS H<HIBITED 
25 04613 175004 MOV 3,3,SZR 
26 04614 000407 JMP PCUR ; YES 
27 
28 04615 0744?? READS 3 ;GET DATA SlJ 1 TC HES 
29 04616 03fll55 LDA 2.DPALL 
30 04617 173400 AND 3, 2 ;MASK DP SlJITCHES 
3 1 04620 024223 PAT4: LDA I, IPTBL ADDRESS OF PATTERN Hf'.!NDLERS TABLE 
32 04621 133000 ADD J..2 ADD TO SWITCHES 
33 04622 fl03fl00 .JMP @0.2 JUMP 
34 
35 
36 04623 030215 PCUR: LDA 2,CURPT GET CURRENT PATTERN CODE 
37 04624 fl0fl?74 JMP PAT4 USE IT 
38 
39 
40 04625 004635 PATBL: AL PAT 
41 04626 004707 RANPAT 
42 04627 004670 INCPAT 
43 04630 004?35 IDPAT 
44 04631 00473 1 1,JCPAT 
45 04632 004650 ONE PAT 
46 04633 0 0 46 6 4 ZERPAT 
47 04634 004744 SLPAT 
48 
49 
50 04635 020233 ALPAT: LDA 0,PATE ; GET PATTERN PER SECTOR FLAG 
5 1 04636 101004 MOV 0 .. 0 .. SZR : SEE IF SET 
52 04637 000405 JMP ALP2 IF SET REPEAT PATTERN 
53 04640 014215 DSZ CURPT : DECRU1EN CURRENT PATTER MS 
54 04641 000403 .JMP ALP2 
55 04642 020 113 LDA 0,C6 :GET A SIX 
56 04643 040215 STA 0,CURPT 
S? 04644 030215 ALP2: LDA 2,CURPT 
58 04645 024223 LDA L I PTBL ; ADDRESS OF PATTERM HA~1LERS TABLE 
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t 
1 04646 133000 ADD 1. 2 ADD TO SWITCH SETTING 
2 04647 003000 JMP li0, 2 

°' 3 00 
4 04650 020112 ONEPAT: LDA 0,C5 ; GET A ONE 
5 04651 0.40 2 I 5 STA 0.CURPT : SET CURRENT PATTERN 
6 04652 020134 LDA 0, M 1 ;GET A ONE 
7 04653 034510 PAT 1: LDA 3.PRTN 
8 04654 025400 LDA L 0, 3 GET THE NU~IBER OF WORDS 
9 04655 044505 STA l,CNTR SAVE IT 

10 04656 031401 LDA 2. L 3 GET THE SUFFER ADDRESS 
I 1 04657 041000 PAT2: STA 0,0.2 STORE IN SUFFER 
12 04660 151400 INC 2,2 INCREMENT SUFFER POINTER 
13 04661 014501 DSZ CNTR DECREMENT COUNTR 
14 04662 000775 JMP PAT2 
15 04663 001403 JMP 3,3 RETURN 
16 
I 7 04664 020113 ZERPAT: LDA 0.C6 GET A TWO 
18 04665 040215 STA 0,CURPT SET CURRENT PATTERN 
19 04666 102400 sue 0,0 GET A ZERO 
20 04667 000764 JMP PAT! STORE IN SUFFER 
21 
22 04670 02011 I INC PAT: LDA 0.c2 GET A THREE 
23 04671 040215 STA 0.CURPT SET CURRENT PATTERN 
24 04672 040233 STA 0.PATE SET PATTERN PER TRACK 
25 04673 020246 LDA 0. INCE START w ZERO 
26 04674 034467 LDA 3,PRTN 
27 04675 025400 LDA I, 0, 3 GET • OF WORDS 
28 04676 031401 LDA 2, L 3 GET BUFFER ADDRESS 
29 04677 044463 STA L CNTR SET THE COUNTER 
30 
31 04700 041000 INC2: STA 0.0,2 STORE PATTERN 
32 04701 101400 INC 0,0 I NCREMEN PATTERN 
33 04702 151400 INC 2,2 INCREMEN STORE POINTER 
34 04703 014457 DSZ CNTR DECREMEN COUNTER 
35 04704 000774 JMP INC2 
36 04705 040246 STA 0, INCE SAVE LAST PATTERN 
37 04706 001403 JMP 3,3 RETURN 
38 
39 04707 020110 RANPAT: LDA 0, c 1 GET A FOUR 
40 04710 040215 STA 0.CURPT SET CURRENT PATTERN 
41 04711 040233 STA 0,PATE SET PATTERN PER TRACK 
42 04712 034451 LDA 3,PRTN 
43 04713 025400 LDA L 0. 3 GET • OF WORDS 
44 04714 031401 LDA 2, L 3 GET BUFFER ADDRESS 
45 04715 044445 STA J,CNTR SET COUNTER 
46 04716 010217 ISZ CSE ED INCREMENT CURRENT SEED 
47 04717 000401 JMP . + 1 
48 04720 020217 LDA 0,CSEED GET CURRENT SEED 
49 
50 04721 105120 RANP2: MOVZL 0, 1 MANIPULATE SEED 
51 04722 127120 ADDZL I • 1 
52 04723 123120 ADDZL L0 
53 04724 041000 STA 0,0.2 STORE PATTERN 
54 04725 151400 INC 2.2 INCREMENT SUFFER POINTER 
55 04726 014434 DSZ CNTR DECREMENT COUNTER 
56 04727 000772 JMP RANP2 
57 04730 001403 JMP 3,3 RETURN 
58 
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I 04?31 020100 WC PAT: LDA 0,c4 GET A FIVE 
2 04732 040215 STA 0,CURPT SET CURRENT PATTERN 
3 04733 020431 LDA 0.WCPT GET WC PATTERN 
4 04734 000717 JMP PAT! 
5 
6 04735 020116 lDPAT: LDA 0,,C3 GET A SIX 
? 04736 040215 STA 0,CURPT SET CURRENT PATTERN 
8 04?37 034424 LDA 3.PRTN GET POINTER 
9 04740 021402 LDA 0' 2. 3 GET CURRENT TRACK/SECTOR 

10 04 7.4 1 024110 LDA 1, C 1 GET A OHE 
11 04742 044233 STA !.PATE SET PATTERN PER SECTOR SWITCH 
12 04743 000710 JMP PAT! 
13 
14 04744 020114 SLPAT: LDA 0.C7 GET A SEVEN 
15 04745 040215 STA 0,CURPT SET CURRENT PATTERN 
16 04746 020250 LDA 0,SELPT SEE IF PATTERN SELECTED 
17 04747 101004 MOV 0.0.SZR 
18 04750 000703 JMf' PAT! 
19 04751 006064 JSR @!CRLF CARRIAGE RETURN LINE FEED 
20 04752 006065 JSR ii l MESS MESSAGE 
21 04753 004765 SLPM 
22 04754 152400 SUB 2' 2 GET SOME CHARACTERS 
23 04755 006220 JSR @IT4IN READ THE TTY 
24 04756 000766 JMP SL PAT ERROR 
25 04757 050250 STA 2.SELPT SAVE THE PATTERN 
26 04760 141000 ~lOV 2.0 
27 04761 000672 JMP PAT! 
28 
29 
30 04762 000000 CNTR 0 
31 04763 000000 PRTN 0 
32 04764 016142 WCPT 16142 
33 04765 040520 SLPM .TXTE !PATTERN ? 
34 04766 152324 
35 04767 151305 
36 04770 120116 
37 04771 120077 
38 04772 000000 
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I 

i> 2 

" 
3 

0 4 ROUTINE TO COMPARE DATA PATTERN 
5 
6 CALLING SEQUENCE: 
7 
8 JSR iICOMP 
9 DC NUMBER OF WORDS 

10 DC OBUF WRITE BUFFER ADDRESS 
11 DC IBUF READ BUFFER ADDRESS 
12 DC TRACK/SECTOR CURRENT TRACK/SECTOR 
13 DC FIRST/SECOND 0 •) FIRST READ. 1 = > SECOND READ 
14 
15 
16 04773 054303 COMP: STA 3.CRTN SAYE RETURN REGISTER 
I 7 04774 020377 LDA 0.ERC5 CONSEQUTIYE ERROR COUNTER 
18 04775 040307 STA 0.ERCN SET COUNTER 
19 04776 020233 LDA 0.PATE GET THE PATTERN PER SECTOR SWITCH 
20 04777 101005 MOY 0.0.SNR SEE IF SET 
2 I 05000 000414 JMP COMB NO 
22 
23 05001 021400 LDl'I 0. 0. 3 GET NUMBER OF WORDS 
24 05002 040406 STl'I 0.NWC SET l'IS Cl'ILL ING SEQUENCE 
25 05003 021401 LDA 0. I. 3 GET THE BUFFER l'I DDRESS 
26 05004 040405 STA 0.BAC SET IN CALLING SEQUENCE 
27 05005 021403 LDA 0. 3. 3 GET THE SECTOR ADDRESS 
28 05006 040404 STA 0.TAC SET IN CALLING SEQUENCE 
29 
30 05007 006213 JSR ilPTRN GENERATE THE PATTERN 
31 05010 000000 NWC: 0 WORD COUNT 
32 05 0 I I 000000 BAC: 0 BUFFER ADDRESS 
33 05012 000000 TAC: 0 SECTOR ADDRESS 
34 
35 05013 034303 LDA 3.CRTN 
36 05014 102400 COMB: SUB 0.0 FORM A ZE.RO 
37 05015 040304 STA 0.POSS INITIALIZE POSITION 
38 05016 101400 INC 0.0 
39 05017 031401 LDA 2. I. 3 GET THE WRITE BUFFER ADDRESS 
40 05020 112400 SUB 0.2 DECREMENT 
41 05021 050020 STA 2.20 SET AUTO INDEX REGISTER 
42 05022 031402 LDA 2.2.3 GET THE READ BUFFER ADDRESS 
43 05023 I 12400 SUB 0.2 DECREMENT 
44 05024 050021 STA 2. 21 SET AUTO INDEX REGISTER 
45 05025 031400 LDA 2.0.3 GET THE NUMBER OF WORDS 
46 05026 050305 STA 2.CCNTR SET THE COUNTER 
47 
48 05027 022020 CLOP: LDA 0.1120 GET A WORD FROM WR I TE BUFFER 
49 05030 026021 LDA 1.1121 GET A WORD FROM READ BUFFER 
50 05031 131000 MOY J.2 SAYE 
51 05032 106400 SUB 0. I COMPARE THE WORDS 
52 05033 125004 MOY I. LSZR SAME ? 
53 05034 000410 JMP CERR HO 
54 05035 034377 LDA 3.ERC5 CONSEQUTIYE ERROR COUNT 
55 05036 054307 STA 3.ERCN SET COUNTER 
56 05037 010304 CONW: ISZ POSS INCREMENT POSITION 
57 05040 014305 DSZ CCHTR OTHERWISE DECREMENT COUNTER 
58 05041 000766 JMP CLOP GET THE NEXT WORD 
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I 05042 034303 LDA 3,CRTN GET RETURN ADDRESS 
2 05043 001405 .JMP 5, 3 RE TU RH 
3 
4 
5 05044 030146 CERR: LDA 2,DER!N DATA ERROR PRINT I HH I BIT BIT 
6 05045 0?44?7 READS 3 READ THE DATA Si,.I ITCHES 
? 05046 173404 AND 3 .. 2 .. SZR MASK THE BITS 
8 0504? 000770 .JMP CONW IF SET NO PRINT 
9 05050 030 135 LDA 2.PRIHS SEE IF ABORT SET 

10 05051 173404 AND 3.2.SZR 
11 05052 002214 .JMP ii!ISTRT YES ABORT 
12 05053 1314307 DSZ ERCH DECREt1ENT CONSEQ. ERROR COUNT 
13 05054 01''10402 JMP +·:::> PRINT ERROR 
14 05055 000762 J MP CONW DONT PR INT ERROR 
15 05056 006064 JSR ii!ICRLF CARRIAGE RE TURI-I LINE FEED 
16 05057 034303 LDA 3.CRTN GET POINTER 
17 05060 021404 LDA EL 4, 3 F IRST···SECOND FLAG 
18 05061 024123 LDA 1.C60 ASCII ZERO 
19 05062 125400 INC I, 1 
20 05063 1231'll'lel ADD Ll'l FORM RSC I I CHARACTER 
21 05064 006210 .JSR @!CHAR PRINT THE FLAG 
22 05065 006065 JSR @!MESS 11E SS f'i GE 
23 05066 005254 CERM 
24 
25 05067 030021 LDA 2, 2 I ;GET THE BUFFER POINTER 
26 05070 025000 LDA LIL2 GET l.JORD F OR~l BUFFER 
27 05071 050021 STA 2, 21 RESET INDEX 
28 05072 006207 .JSR @IPOCT PRINT THE oJORD 
29 05073 006065 JSR @!MESS MESSAGE 
30 05074 005264 EXnl 
3 1 05075 030020 LDA 2.20 WRITE BUFFER POINTER 
32 05076 025000 LDA LIL2 GET WORD F Ror-1 BUFFER 
33 0507? 050020 STA 2.20 RESET INDEX 
34 05100 006207 .JSR QIPOCT PRINT THE oJOR D 
35 05 I fl I 006065 .JSR te IMESS MESSAGE 
36 es102 005257 A DR~l 
37 
38 PRINT DISC 
39 
40 05103 l'l30 12 3 LDA 2, C60 GET RSC I I ZERO 
41 05104 034303 LDA 3,CRTN POINTER 
42 05105 021403 LDA 0 ·' 3' 3 TRACK/SECTOR 
43 05106 024265 LDA I, DMSI< MASK TO DISC BITS 
44 05107 123700 ANDS L0 MASK TO T/S 
45 05!1fl 101220 MOVZR 0.0 SHIFT BITS 
46 05 I! 1 10 1220 ~10 VZ R 0.0 SHIFT BITS 
47 05 I 12 10 1220 MOVZR 0.0 SHIFT BITS 
48 05 l 13 10 !220 MOVZR IL0 SHIFT BITS 
49 05114 143000 ADD 2 .. 0 FORM ASCII 
50 05 1 15 006210 JSR @!CHAR PR INT DISC NO. 
51 05 116 0202?3 LDA El.CBLK A SPACE 
52 05 11? 006210 JSR @!CHAR PRINT IT 
53 
54 PRINT TRACK 
55 
56 05120 034303 LDA 3,CRTN GET PINTER 
57 05 121 021403 LDA 0, 3, 3 GET THE TRACK/SECTOR 
58 05i22 024266 LDA !,Tr1SK1 MASK TO FIRST CHARACTER 
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t 1 05123 123700 AHDS 1.0 MSK ADD RE SSS 
2 05124 10 1220 MOVZR 0. 0 SHIFT 

'.J 3 05125 101220 MOVZR 0.0 SHIFT N 
4 05126 10 1220 MOVZR 0.0 SHIFT 
5 05127 143000 ADD 2.0 FORM ASCII 
6 05130 006210 JSR ii CHAR PRINT FIRST CHARACTER 
7 
8 05 13 1 034303 LDA 3.CRTH RESTORE POIHTER 
9 05132 021403 LDA 0. 3. 3 GET TRACK/SECTOR 

10 05133 024267 LDA 1.TMSK2 MASK TO SECOHD CHARACTER 
11 05134 123700 AHDS 1.0 MASK TO ADDRESS 
12 05135 143000 ADD 2. 0 FORM ASCII 
13 05136 006210 JSR ii CHAR PRIHT SECOND CHARACTER 
14 
15 05137 034303 LDA 3.CRTH RESTORE POIHTER 
16 05140 021403 LDA 0. 3. 3 GET TRACK/SECTOR 
1 7 05 141 024270 LDA !. TMSK3 GET MASK 
18 05142 123620 AHDZR I. 0 MASK TO ADDRESS 
19 05143 101220 MOVZR 0.0 SHIFT 
20 05144 101220 MOVZR 0.0 SHIFT 
2 I 05145 101220 MOVZR 0.0 SHIFT 
22 05146 10 1220 MOVZR 0.0 SH IF T 
23 05147 143000 ADD 2.0 FORM ASCII 
24 05150 006210 JSR ii CHAR PR !HT THE THIRD CHARACTER 
25 05 15 I 020273 LDA 0.CBLK SPACE 
26 05152 006210 JSR ii CHAR PR !HT IT 
27 
28 PRIHT THE SECTOR 
29 
30 05153 034303 LDA 3.CRTH RES TOR POIHTER 
3 I 05154 021403 LDA 0. 3. 3 GET TRACK/SECTOR 
32 05155 02427 1 LDA !. SMSK I MASK 
33 05156 123620 AHDZR 1. 0 MASK TRACK ADDRESS 
34 05157 101220 MOVZR 0.0 SHIFT 
35 05160 101220 MOVZR 0.0 SHIFT 
36 05 16 1 143000 ADD 2.0 FORM ASCII 
37 05162 006210 JSR ii CHAR PRINT THE CHARACTER 
38 
39 05163 034303 LDA 3,CRTH RESTORE POIHTER 
40 05164 021403 LDA 0. 3. 3 GET THE TRACK/SECTOR ADDRESS 
41 05165 024272 LDA l.SMSK2 MASK TO SECOHD CHARACTER 
42 05166 123400 AHD 1. 0 
43 05167 143000 ADD 2.0 FORM ASCII 
44 05170 006210 JSR ii CHAR PR I HT THE CHARACTER 
45 05 I 7 I 020273 LDA 0.CBLK SPACE 
46 05172 006210 JSR ii CHAR PRIHT IT 
47 
48 PRIHT THE POSITIOH IH BUFFER 
49 
50 05173 020304 LDA 0.POSS GET THE POSITIOH 
5 I 05174 024274 LDA 1.PMSKI MASK TO FIRST CHARACTER 
52 05175 123520 AHDZL 1. 0 MASK 
53 05176 10 1120 MOVZL 0.0 SHIFT 
54 05177 10 1320 MOVZS 0.0 SHIFT 
55 05200 143000 ADD 2.0 FORM ASCII 
56 05201 006210 JSR ii CHAR PRIHT THE FIRST CHARACTER 
57 
58 05202 020304 LDA 0.POSS GET THE POSITIOH 
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1 05203 024275 LDA 1.PMSK2 MASK TO SECOND CHARACTER 
2 05204 123620 AHDZR L0 MASK 
3' 05205 101220 MOVZR 0.0 SHIFT 
4 05206 101220 MOVZR 0.0 SHIFT 
5 05207 143000 ADD 2.0 FORM ASCII 
6 05210 006210 JSR @!CHAR PRIHT THE SECOND CHARACTER 
7 
8 05211 020304 LDA 0.POSS GET THE POSIT I OH 
9 05212 02421'6 LDA 1. PMSK3 MASK TO THIRD CHARACTER 

10 05213 123400 AHD 1.0 
11 05214 143000 ADD 2.0 FORM ASC 11 
12 05215 006210 JSR @!CHAR PRIHT THE CHARACTER 
13 05216 02021'3 LDA 0.CBLK SPACE 
14 052 11' 006210 JSR @!CHAR PRIHT IT 
15 
16 
17 PRIHT PATTERN 
18 
19 05220 020215 LDA 0.CURPT GET CURE NT PATTERN CODE 
20 05221 100400 NEG 0.0 HEG IT 
21 05222 100000 COM 0.0 DECREMENT PATTERH CODE 
22 05223 103120 ADDZL 0.0 MULTIPLY BY FOUR 
23 05224 024247 L DA t. IONE ADDRESS OF TABLE 
24 05225 123600 ADD 1. 6 FORM ADDRESS OF MESSAGE 
25 05226 040402 STA 0.MSAD STORE MESSAGE POINTER 
26 05221' 006665 JSR 111MESS MESSAGE 
27 05230 000000 MSAD: 0 
2B 
29 PRINT CYCLE COUNT IF TEST 4 
30 
31 0S231 020166 LDA 0.MODE GET THE CURRENT MODE 
32 05232 024100 LDA I. C4 SEE IF TEST 4 
33 0.5233 1224.0 5 SUB 1.0.SNR 
34 05234 006243 JSR @IPCNT PRINT CYCLE COUNT 
3S 
36 05235 01'44·71' READS 3 READ THE DATA SWITCHES 
37 05236 030136 LDA 2.ERHLTS ; HALT ON ERROR SET ? 
3B 05231' 11'3405 AHD 3.2.SHR 
39 05240 002245 JMP 11ICONW 
40 
41 05241 034021 LDA 3. 21 GET BUFFER POINTER 
42 05242 021466 LDA 0.0.3 GET WORD FROM BUFFER FOR DISPLAY 
43 05243 054021 STA 3. 21 RESET INDEX 
44 05244 034020 LDA 3.20 GET WR I TE BUFFER POIHTER 
45 05245 025400 LDA !. 0. 3 GET WORD FOR DISPLAY 
46 05246 054020 STA 3.20 RESET INDEX 
47 05247 030304 LDA 2.POSS POSITION 
48 05250 034303 LDA 3.CRTN GET POINTER 
49 05251 035403 LDA 3. 3. 3 TRACK/SECTOR FOR DISPLAY 
50 05252 063077 HALT 
51 05253 002245 JMP @ICONW CONTINUE 
52 
53 
54 05254 15 101'2 CERM: .TXTE ! : RD-
55 65255 026504 
56 65256 606246 
57 
58 05251' 040646 ADRM: .TXTE I ADRS: 
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t 1 05260 151104 
2 05261 035123 

'-I 3 05262 120240 .... 
4 05263 000000 
5 
6 05264 153640 EXPM: .TXTE WT-
7 05265 026724 
8 05266 000240 
9 

10 
1 1 05267 120240 OHEM: .TXTE RAN 
12 05270 040722 
13 05271 120 1 16 
14 05272 000000 
15 
16 05273 120240 ZERM: .TXTE IHC 
I 7 05274 0473 11 
18 05275 120303 
19 05276 000000 
20 
21 05277 120240 SECM: .TXTE SEC 
22 05300 142523 
23 05301 120303 
24 05302 000000 
25 
26 05303 120240 I HCM: .TXTE WOR 
27 05304 147727 
28 05305 120322 
29 05306 000000 
30 
3 1 05307 120240 RAHM: .TXTE ONE 
32 05310 047317 
33 05 3 11 120305 
34 05312 000000 
35 
36 05313 120240 WORM: .TXTE ZER 
37 05314 142532 
38 05315 120322 
39 05316 000000 
40 
41 05317 120240 SELM: .TXTE SEL 
42 05320 142523 
43 05321 120314 
44 05322 000000 
45 
46 
47 
48 05323 054446 PCHT: STA 3,PCRTH SAVE RETURH ADDRESS 
49 05324 024242 LDA !. T4CY GET THE COUHT 
5e 05325 006206 JSR 11 I PDEC PRIHT IT 
51 05326 006065 JSR 11 !MESS MESSAGE 
52 05327 005331 CYM 
53 05330 002441 JMP 11PCRTH RE TU RH 
54 
55 05331 141640 CYM: .TXTE ! CY 
56 05332 120 131 
57 05333 000240 
58 
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1 
2 05334 054436 PCT2: 
3 05335 04;),136 
4 05336 B44436 
5 ;)5337 05•~436 
6 05340 006064 
? 
8 [1~,341 820386 
9 '35342 1DlD05 

10 05343 0004B4 
11 05344 •306065 
12 B5345 EH144?2 
!3 05346 1'.HHl403 
14 
15 0534? 006065 PWT2: 
16 05350 004475 
1 7 
!8 B5351 020312 PCT3: 
19 05352 040310 
20 05.353 0023·11 
2 I 
22 
23 
24 05354 020215 PRT: 
25 05355 100400 
26 05355 100000 
2? 05.3S7 103120 
28 85:560 02424? 
29 ~3536 I 12.3000 
.30 0~5362 040402 
31 05 363 •)06065 
32 05364 088800 MSAD2: 
33 05365 fJ.?0406 
34 05366 024406 
35 0536? 030406 
36 053?0 002402 
37 
38 0537 I 000000 
39 05372 000000 
40 0:<~?'3 008000 
41 053/4 000000 
42 053?5 00J.J000 
43 
44 
45 
46 

PCRTN: 
P2RTH: 
PBS: 
p 1 s: 
P2S: 

4? 853?6 054423 PINS: 
48 ~J537'? !26400 
49 05400 044231 
50 85~01 806064 PINLP: 
51 054'32 03l! 135 
52 05403 87447? 
53 05404 l ?3405 
54 05405 OD2414 
55 0540b l:l24231 
56 05407 0.3EL~30 
5 7 0 5 4 ·1 0 1 3 ? 0 8 0 
58 054 i 1 025EHHJ 

STA 
STA 
STA 
STA 
jSR 

LDA 
MO\! 
JMP 
JSR 
SR D~I 
J MP 

JSR 
S WT~1 

LDA 
STA 
J liP 

3 .. P2RTM 
0.P0S 
L PIS 
2,. P 2S 
@lCRLF 

IL R l_,JF LG 
0,f:LSNR 
PWTZ 
@!MESS 

PC T3 

@I t1ES S 

B, I PR T 
0.STARS 
@ISTP 

PRINT PATTERN 

LDA 
NEG 
c 011 
ADDZL 
LDA 
ADD 
STA 
JSR 
0 
LDA 
LDA 
LDA 
J ~IP 

l:J 
0 
0 
0 
0 

O .. CUR Pl 
0, 0 
0. 0 
IL 0 
LI OtjE 
1. 0 
13.MSADZ 
@!MESS 

0,P0S 
L PIS 
2.P2S 
@P2RHI 

SAVE RETURN 

CARRIAGE RETURN LINE FEED 

GET THE READ/WRITE FLAG 
0 FOR WRITE 
ldR I TE ~1ESSAGE 

MESSAGE 

CONTI HUE 

MESSAGE 

cotn I NUE ADDRESS 
PR !MT RE TU RH 
PRINT ADDRESS 

GET CURENT PATTERN CODE 
NEG IT 
DECREMENT PATTERN CODE 
MULTIPLY BY FOUR 
ADDRESS OF TABLE 
FORM ADDRESS OF MESSAGE 
STORE MESSAGE POINTER 
MESSAGE 

RETURN 

ROUTINE TO PRINT INSTRUCTIONS 

STA 
SUB 
STA 
JSR 
LDA 
READS 
AND 
HlP 
LDA 
LDA 
ADD 
LDA 

3.PJRTN 
J. I 
L INPTR 
@ICRLF 
2.PRIMS 
3 
3, 2. S t·IR 
@PIRTN 
L !HP TR 
z .. IIHTB 
I, 2 
L 0 .. 2 

SAVE RETURN ADDRESS 
FORf1 A ZERO 
INITIALIZE TABLE POINTER 
CARRIAGE RETURN LINE FEED 
GET THE ABORT BIT 
READ THE DATA SWITCHES 
MASK SWITCHES 
RE TU Rti 
GET TABLE POINTER 
ADDRE-. '3'.:' OF TABLE 
FORM POINTER IHTO TABLE 
GET CURRENT MESSAGE ADDRESS 
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I 05 412 135005 MOV t.3,SHR ZERO IS EH D OF TABLE 

Ji> 
2 05 413 002406 JMP @P IRTH RE TU RH 

....... 3 05414 044402 STA 1,. +2 STORE AS CALL 
0- 4 05 415 006065 JSR '1 I MESS MESSAGE 

5 05416 000000 0 
6 05417 0 1023 1 ISZ IHPTR IHCREl1EHT TABLE POINTER 
? 05420 000?61 JMP PIHLP 
8 
9 05421 000000 PIRTH: 0 

10 
11 05422 003 12 I IHTB: !HST! 
12 05423 003 13 I IHST2 
13 05424 00 3 141 IHST3 
14 05425 003152 IHST4 
15 05426 003165 IHST5 
16 05427 1303175 I i'IST6 
1 7 05430 003210 IHST7 
18 05431 003225 I i'ISTB 
19 05432 003253 IHST9 
20 05433 003274 I i'ISTA 
21 1]5434 003316 I i'IS TB 
22 05435 003342 IHSTC 
23 05436 003370 I i'ISTD 
24 05437 003406 I HS TE 
25 05440 003422 I i'ISTF 
26 05441 003431 IHSTG 
27 05442 003440 I i'ISTH 
2B 05443 003456 I i'IST I 
29 05444 003476 I i'IST J 
30 05445 003515 I i'ISTK 
3 I 05446 003535 I HS TL 
32 05447 003555 I i'ISTM 
33 05450 0035?3 I HS TH 
34 05451 003606 IHSTO 
35 05452 003624 IHSTP 
36 05 453 003644 IHSTQ 
37 05454 003661 INSTR 
3B 05455 003673 I i'ISTS 
39 05456 003706 I i'ISTT 
40 05457 000000 0 END OF TABLE 
41 
42 
43 
44 SOFTWARE TIMER ROUTINE 
45 
46 
47 05460 014302 WLP: DSZ WCNTR DECREMEl'IT COUl'ITER 
48 05461 001776 JMP -2,3 RETURl'I IF i'IOT ZERO 
49 
50 05462 040417 STA 0,RSW0 SAVE 0 
51 05463 044417 STA LRSWl SAVE 1 
52 05464 050417 STA 2.RSWZ SAVE 2 
53 05465 054417 STA 3.WRTN SAVE RETURN 
54 05466 074477 READS 3 
55 05467 030150 LDA 2.EOCIN SEE IF PRINT li'IHIBITED 
56 05470 173404 At-ID 3,2,SZR 
57 05 47 I 000404 JMP WLPZ YES 
58 
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1 l) 1j~.~ 2 006064 
2 0s . .i 3 006065 
3 054 4 1304123 
4 

JSR 
-.JSR 
H1SG 

@ICRLF 
@H1ESc, 

OTHERWISE TIMEOUT UCCURPlD 
r~1ESSHGE 

5 135475 1320404 WLP2: LDH 
LDA 
LDA 
J f·IP 

0. R ,3 wn 
J .•• RS lJ l 
2~RSW2 

@tJR H~ 

RESTO!<E 0 
RESTOF.'.E 
RESTORE 
RETURN 

6 05476 024"Hl4 
'.-' eS4?7 030404 
8 o~:.~.00 t102404 
9 

10 05501 000000 RSWO: 0 
11 l'.l5SO~· 000000 RSW!: 0 
12 05583 800000 RSW?: 0 
13 05504 000000 WRTN: 0 
14 
i'5 
16 
[, 

18 
19 
20 
2 1 
.~~? 

23 
24 
25 

:TTO NIJN INTERRUPT PACKAGE 
;'MESS' PRINTS ASCII MESSAGES RS SPECIFIED BY ASSEMBLER 
; 'CHAR' PRINTS ASCII CHRRACTRO. ClBIR. ClBlL MUST BE 0 
:WILL RETURN •2 IF CCB)R•0. CORRECTS THE PRPITY- 33 SIMULATE 
: " T 'r' P E ' P R I t1 TS C Ull R . t1 U :3 T H fi VE P R 0 P E R P 14!"1 T'i' . R E' T !I R N l S 
; TO CALL+ 1. REP I.ACE TH IS ROUT !tlE l.J I TH I NTE RF:UPT T'lFE IF DE'c; J PEI 
:'CRLF' PRINTS A CARRIAGE RETURN 
; 'POCT' PRINTS C(ll IN OCTAL FOLLOWED BY A T~B 
: 'PDEC' PRINTS Clll IN DECIMAL. LEADING ZEROS SUPPRESSED. 
:FOLLOlJED BY R TRB. 

26 05505 054545 MESS: STA 
ISZ 
LDR 
LDA 
LDA 
MO \IL* 
ANDS 
AND 
INC 

3.MESSR ;PRINT A TEXT MESSAGE 
MES SR 27 D5ci~1~; 01fl544 

..:. o D ~-) ~.'! 0? 0 3 l 40 0 
?9 or551 fl 0.24541 
3 fl >Vi ~. I l 0 2 Il'HHl 
31 05Sl2 125112 
32 0°5'."13 123'?0 I 
.;;.;; 05514 123401 
3.4 8"5515 151400 
35 i:JSS 16 124000 
:36 05517' 0t'!4462 
.J! ~35520 00fJ771 
38 0:.521 002531 
33 

C Ot1 
JSR 
JMP 
JMP 

40 05522 02.0525 ZOCT: 
41 ti5523 101tlf31 

LDA 
MO \I 

42 
43 fl5S24 e20123 
44 05525 030433 
45 0S'i2f. 000403 
45 o•,:,2: 030441 
4? 0553>3 020517 
48 o~,531 054447 
49 05532 040445 
50 0'5533 050401 
5 1 >35534 000000 
5? 0::1535 810777 
53 05536 034442 
54 05537 020503 
55 £15540 15 1005 
56 [J5541 (Hl0440 
5? 05542 034435 
58 05543 102400 

POCT: LDA 
LDA 
JMP 

PDEC: LDR 
LDA 
STA 
STA 
S TR 

DECOCT: 0 
ISZ 
LDA 
LDR 
HOV 
J 11P 
LDA 
SUB 

2.0.3 :CC2) POINTS TO MESSAGE 
1.C377 :A B BIT MASK 
El.- 0. 2 : C ( 2) •DATA 1,.JORii 
1 .. 1 .. s zc 
1.0.SKP 
1.0.SKP :CC8J•DATA CHARACTOR RIGHT 
2.- 2 ; INC TO ~jEXT WORD 
1.1 :FL£PMASK 
CHAR :PRINT 
MESS+4 :ANOTHER 
@MESSR :LRST 

0.CH240 
0.0.SKP 

0.C60 
2.0CTRB :PRINT Cll) IN OCTAL 
. +.3 
2.DECTB ;PRINT CCI) IN DECil"IRL 
0.CH240 :SUPPRESS LEADING ZEROS 
3.RRDRET:BOTH ENTRYS PRINT NUMBER 
0.ZSUPP :THEN TAB TO NEXT POSITION 
2 .. +I 

:A'LDA 2-TABLE' INSTRUCTION 
' - 1 
3.RADRET;SETUP 'TAB' AT END 
0 .. CHTRB 
2 .. 2 .. SNR 
CHRR 
3.ZSUPP 
fl.• 0 

IF TABLE ENTRY•@ 
EXIT l.JITH TAB 
ZEROS SUPPRESS STUF 
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>. 1 05544 146512 DECOT: SUBL'll' 2.1.szc 
2 05545 000405 JMP DECP 

'-J 3 05546 146400 SUB 2, 1 :FORM THE DIGIT 00 
4 05547 034123 LDA 3.C60 
5 05550 101400 IHC 0.0 
6 05551 000773 JMP DE COT 
7 05552 151225 DECP: MOVZR 2.2,SHR 
8 05553 034123 LDA 3,C60 
9 05554 054423 STA 3.ZSUPP ;CC0)•DIGIT 

10 05555 163000 ADD 3.-0 ;MAKE ADC!! 
1 1 05556 004423 JSR CHAR ; PR !HT 
12 05557 000755 JMP DECOCT ;GET HEXT DIGIT 
13 
14 05560 030425 OCTAB: LDA 2, .+1+.-DECOCT 
15 05561 100000 100000 
16 05562 010000 10000 
17 05563 001000 1000 
18 05564 000100 100 
19 05565 000010 10 
20 05566 000001 1 
2 1 05567 000000 0 
22 
23 05570 030435 DECTB: LDA 2 •. +1+.-DECOCT 
24 000012 .RDX 10 
25 05571 023420 10000 
26 05572 001750 1000 
27 05573 000144 100 
28 05574 000012 10 
29 05575 000001 1 
30 05576 000000 0 
31 000010 .RDX 8 
32 
33 05577 000000 ZSUPP: 0 
34 05600 000000 RADRET: 0 
35 
36 05601 054442 CHAR: STA 3.CHRET ;PRINT CC0) RIGHT 
37 05602 101305 MOVS 0,0,SNR ;RETURH +2 IF HULL 
38 05603 001401 JMP 1' 3 
39 05604 040440 STA 8,CHSAV 
40 05605 176000 ADC 3.3 ;COMPUTE THE PARITY 
41 05686 117888 ADD 8.3 
42 85687 163484 AHD 3, IL SZR 
43 85618 000775 Jl'1fl' .-3 
44 05611 176668 SUBCR 3.3 ;COMBIHD PARITY WITH CHAR 
45 85612 828432 LDA 8.CHSAV 
46 85613 163388 ADDS 3,0 
47 
48 05614 034426 CHARI: LDA 3.CHTAB ; IS THIS A TAB 
49 05615 116405 SUB 0.3,SNR 
50 05616 000403 JMP .+3 ;YES 
5 1 05617 004434 JSR TYPE :HO PRIHT IT 
52 05620 002423 JMP WC HR ET : EX IT 
53 
54 05621 020424 LDA 0.CHORZ ;SIMULATE A TAB 
55 05622 034424 LDA 3,CHARZ :VIA 1 TO 8 SPACES 
56 05623 117405 AND 0,3,SNR 
57 05624 002417 JMP WC HR ET 
58 05625 020422 LDA 0.CH240 
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1 05626 004425 JSR TYPE 
2 0562? 0007?2 HiP .-6 
3 
4 05630 054420 CRLF: STA 3,CRLFR .: SAVE RETURN 
5 05631 020410 LDA 0. C2 15 
6 05632 ~~(14?47 JSR CIHlR .: PR I NT CHAPRIAGE A!Hi LF 
? 05633 020405 LDA iL C212 
8 05634 1][1.:l?45 JSR CHAR 
9 05635 1El.2400 SUB 0. 0 

10 05636 04040? STA 0.CHORZ :CLEAR MORZ POS l TI 0 N 
l 1 05637 00241 1 JMP @CRLFR ;EXIT 
12 
13 05640 000212 C212: 2 12 
14 05641 000215 CZ 15: 2 15 
15 05642 000001 CH TAB: 
16 05643 000000 CHRET: 0 
17 05644 '30•3000 CHS AV: 0 
18 05645 000800 CHORZ: 0 
19 05646 00t1007 CHARZ: ? 
20 05647 000240 CH240: 240 
21 8565El OfH1000 CRLFR: 0 
22 05651 0@U377 C3??: 377 
23 05652 L\013000 MESSR: 0 
24 05653 054486 TYPE: STA 3.TYPRET;TYPE THE C(EJ)R l F 
25 05654 0 10??1 ISZ CHORZ 
26 05655 (16351 I SKPBZ TTO 
27 05656 00077? J t1P . - 1 
28 0565? 8 6 l 1 I I DOAS EL TTO 
29 85660 00240 1 JMP @TYPRET 
30 05661 EHJ0000 TYPRET: 0 
3 1 .END 
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t SYMBOL VALUE DEFINED REFERENCES 
(X) 
0 

AD 002454 3 I: 57 32: 01 
ADR t1 005257 6 I: 58 59:36 
ALP2 004644 55:57 55:52 55:54 
AL PAT 004635 55:50 55:40 
BAC 00501 1 58:32 58:26 
C02 1 B 000075 3:47 12: 04 
C0421 000076 3:48 12: 15 
C060B 000125 4: 1 3 49: 13 
c 1 000 l 10 3:58 7:45 15:34 1?: 2 l 19:20 25: 12 26:42 28:51 

30: 17 32:51 36: 16 48: 16 56:39 57: 10 
Cl0 000104 3:54 14:25 
(100 000133 4: 19 
C.1042 0008?? 3:49 12:26 
c 12 00U060 3: 3 1 
c 1401< 000 10 1 3: 51 14: 13 14:22 
Cl44 00(1057 3:30 
c 16 001325 I 7: 32 
C1600 0iHi 124 4: 12 49: 11 
Cl?? 000132 4: 18 49:41 
Cl??? 000127 4: 1 s 49:22 
C2 000 l 1 l 4•01 17: 13 48: 17 48:34 48:37 56:22 
C20 000120 4:08 13:54 14:07 30:47 30:48 35:07 49:01 
C200 00Bl02 3:52 14:37 
C2000 00CI 107 3:57 48:47 
C212 0>)5640 67: 13 67:07 
C215 005641 6 7: 14 67:05 
C3 000 116 4:06 20: 13 57:06 
C377 005651 67:22 65:29 
C4 0EHJ100 3:50 13:43 23: 10 25:06 48: 18 48:39 57:01 6 1: 32 
C40K 000073 3:45 
C44 000 131 4: 1? 
cs 000 1 12 4:02 30: 1 I 48:06 56:04 
(54 000103 3•53 
C55 000314 6:23 8:01 
C6 000 l 13 4:03 55:55 56: 1 7 
C60 000123 4: I I 22: 19 23:47 49:02 S 1: 3 I 5 I: 49 59: 18 59:40 

65:43 66:04 66:08 
C7 000114 4:04 57: 14 
C70 EHl0 12 1 4:09 48:50 49:54 
C7367 000130 4: 16 
C77 000126 4: 14 49: 17 
c 7 71< 000 11 7 4:07 13: 49 14:02 
CBLK 000273 6:06 5 1: 47 52: 0 I 52:30 52:48 59:51 60•25 60:45 

6 1: 13 
CCN TR 000305 6 16 58:46 58:57 
CE R t1 005254 6 I 54 59:23 
CERR 005044 59 05 58:53 
CH240 005647 67 20 65:40 65:47 66:58 
CHAN 00EHJ7 2 3 44 3: 16 
CHAR 005601 66 36 5: 13 65:36 65:56 66: 11 67:06 67:08 
CHARI 005614 66 48 
CHARZ 005646 67 19 66 55 
CHORZ 00'.'·645 67 18 66 54 67: 10 67:25 
CHRET 005643 67 16 66 36 66:52 66:57 
CHS AV 005544 67 I 7 66 39 65:45 
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SYt·1BOL V'i\ \IE DEF I NED REFERENCES 

CH TAB D rJ '.:• t".". '+.::'. 67 : l 5 65 : "'4 6 6 : 48 
CL 0 "' 0 tJ c., i-~ .:· 5 :3 ,: 48 58 : SS 
ct16f1 00;; ' 4 : l 0 48 : 5 0 49 : 56 - ~ 

U1P l--1 D .1 1 8 : l 8 1 8 : 22 
UHF: iJt'· 57 : 30 56 : 09 56 : l 3 ;::, G : 29 56 : :;4 

"' 6 
: 45 56 : 55 co l 04 DD t-? J ;· .1 3 : 46 l l : 5 l 

C Or-Jf3 0 t'.l -~. fJ ' 58 : 36 58 : 2 1 
COMP t'H'.J ....+ 7 ;-~ 58 : l 6 5 : 1 5 
COMl..J 0 ~1 -=:-. [~ -~; 58 : 56 5 : 42 59 : 08 'S:CJ : l 4 
CR 0 d-·-1::; 

=· 
·, 50 : l 5 58 : 09 

CRLF 0 ij ~' i~. :. Ct 67 : 04 3 : 36 
CRLFR flO :::i 6 5 0 67 : .., 1 67 : 04 6 ? : 1 1 
CR Tli 8130"'5G~'5 6 : 1 4 58 : 16 58 : 35 59 : 0 l 59 : l 6 59 : 4 I 59 : 56 .:;0 : 08 

6E! : 1 5 60 : 38 60 : .39 6 l : 48 
CSE EI• oe f~1 ,, : 5 : 20 l 7 : 20 l 8 : 06 l 8 : 58 I 9 : 25 25 : 3? ~~ s : 38 29 : 03 

3 1 : 03 32 : 36 .3 6 : 24 56 : 46 56 : 48 
CSRD 002~-::::;s 28 ! 3 l 27 : 20 
CSRD2 t] 0? _::. ~ \] 28 : 4 1 28 : 34 
CURP T tj fl :J :_) l ") 5 : l 8 ? : 20 I ? : 22 I 9 : I 9 25 : I 3 28 : 50 30 : 18 36 : 1 •' 

55 : 36 55 : 53 55 : 56 55 : 57 56 : 05 56 : 1 8 56 : 23 
56 : 40 57 : 02 57 : 0? 57 : l 5 6 l : I 9 63 : 24 

CUR·; E £HJ >1. )(: 5 : 06 
C YC l E. ~J 0 -~ ':'· " J 53 : 44 3 : 40 
CYM 1-:) 0 '.:1 _·_:;, -~-. i 62 : 55 62 : 52 
DAE PP 000 i co 4: 46 
DAL AT tHHl 1 f, .·· 4 : 48 
DCODE 0042 1 •o 48 : 42 3 : 38 48 : 54 49 : 06 
DECtJC 00553-4 65 : 5 1 66 : 1 2 66 : 1 4 66 : 23 
DEC OT 00 ':°1'::: <.1c·i 66 : 0 I 66 : 06 
DECP 0 [1ss5 .2 66 : 0? 66 : 02 
DEC TB i::1 a'==~:,;· o 66 : 23 65 : 46 
DER [ H 8 t3 0 l 40 4 : 33 54 : 13 59 : 05 
DEY 1 00-lC.'E. T 49 : 28 49 : 1 5 49 : 20 
DEVCD 004~45 49 : 09 49 : 3 I 
DEY I c 0 0 llr'1 '5 "· 3 : 28 49 : 0? 49 : 24 
DEVHU 0 (i .::. ? t-- 1 45 : 39 48 : 46 
D JAG 0 ~~ f1.:..: c i_J ? : 0? 3 : I 8 
Dt18 l r fJ(l~J.:'.'.?i 5 : 23 1 ? : 46 1 8 : 08 
Df1S •: 00 fl b ~:, 5 : 58 -· 1 : 5 1 59 : 43 
DPALL ~.'.1 0 tJ s ·:1 4: 40 18 : 46 28 : 0 '3 35 : 22 55 : 29 
DPAT 1 800 -'··:.. 4: 37 
DPAT2 tHJ '" 

s -.:: 4: 38 
DPAT3 0 fj r:~ ':,<) 4 : 39 
DRC T 000 c 4 3 : 27 48 : 42 49 : 32 
DSC0 0A l 2 1 : 3? 5 : 46 
DSC 1 00 l un 2 1 : 38 
DSC2 013 ! () 2 1 : 39 
DSC3 ij (j I ·~1 ;·.- 2 1 : 40 2 l : 1 8 23 : 03 
DSFAL ~~ 0 ;··1 4: 50 20 : 39 22 : 46 
DS I tic 00 l 2 1 : 42 
DSK5 002 6 33 : 1 6 3 : I 0 33 : l 6 33 : 30 35 : 40 3 ~. : <18 
DSK6 OOH 5 : 4? ~ : 1 1 33 : 3 1 35 : 4 1 35 : 49 
DSKAD 013 2 2? : 05 5 : 1 l 26 : 45 27 : 22 28 : 3 l 28 : 32 .?8 : 35 28 : 42 
DSKM on i 2 1 : 44 2 : 1 8 24 : 06 
DSK r1 U:J I 2 I : 43 !J : 26 2 1 : 05 22 : 20 22 : 56 23 : 08 23 : 09 23 : 48 
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:r SYM80l VALUE DEFINED REFERENCES 
00 

"' ECO DE 003007 36:28 3:34 
EDIAG 004134 47:41 5:26 16 02 19 05 2 I 32 28 29 35 35 
EHALT 006071 3:42 9:08 9 I 3 9 20 9 27 9 33 9 39 9 45 

9:53 10 02 10 09 10 16 10 27 10 35 10 43 
10:55 I I 06 I I 13 I I 19 l 1 28 I l 37 l I 45 
11: 56 12 09 12 20 12 31 12 39 12 47 12 56 
13:06 13 1 ·5 13 26 13 34 13 45 13 56 14 09 
14: 18 14 27 14 39 14 47 14 55 15 05 15 13 
15:27 15 45 

ENTER 004500 53: 1 7 3:39 
EOC2 004135 47:42 
EOC4 004143 47:48 48:09 48: 13 48:28 
EOC!H 000150 4:35 7:38 15:52 17:24 18:50 20: 16 2 I : 18 22:07 

23:25 23:40 23:57 25: 15 28: 14 30:21 35:26 
64:55 

EPMS 004164 48: 11 48:08 
EPRIH 004572 54:22 54: 15 
EPSt1 004114 47:22 
ER 000071 3: 41 3:42 
ERC5 000377 6:29 58: 17 58:54 
ERCH 000307 6: 18 58: 18 58:55 59: 12 
ERET 004551 54:03 54:20 
ERHLT 000136 4:25 54: I 7 6 I: 37 
ERHRT 004554 54: 06 54:34 
ERNO 000165 4:52 7: I 7 8:06 9:03 53:27 54:26 
ERR 004544 53:56 3: 41 
ERR! 004557 54: 10 54:02 
ERR3 004681 54: 30 54: 19 
ERR CT 004523 53:37 53:30 54:06 
ERROR 000157 4:45 26:04 26:54 31:39 33:05 
ESCP 003020 36:39 27:43 34: 22 
ESWIT 004522 53:36 53:29 54: 1 I 54:22 54•28 
EXPM 005264 62:06 59:30 
FIRST 000062 3:33 49:09 
HEADE 004606 54:36 54:25 
HISEC 0001?3 4:58 25:28 26' 19 27:24 27:47 30:35 32•21 33:55 

34:31 
HISSC 000176 5:03 30:36 34:52 
HSSEC 000227 5:28 30:37 32•05 33:46 34:55 
!CHAR 000210 5: 13 22•22 23:50 51 '38 51 '43 51'48 51 '58 52:02 

52: 13 52: 19 52:29 52:31 52:41 52:47 52:49 
59' 2 1 59:50 59:52 60:06 60' 13 60•24 60:26 
60:37 60•44 60:46 60:56 6 1: 06 6 1: 12 6 1 : 14 

!COMP 000212 5' 15 18:23 27:01 33: 12 
!COHW 000245 5:42 61: 39 6 I : 5 I 
ICRLF 000064 3•36 7:07 7' 2 1 7:42 7:53 15:56 17•28 18:54 

20:20 2 1: 22 22: 10 23:28 23•44 24•02 25: 19 
27:32 27:41 28: 17 30:25 3 4' 12 34•20 34:33 
34:41 34:57 35:30 48:44 5 1: 15 54•23 57: 19 
59' 15 63:06 63:50 65:01 

IDPAT 004735 57 06 55:43 
!DSC0 000251 5 46 21'06 22•57 23: 13 
I ED IA 000202 5 07 
IEOC2 000225 5 26 7:29 
118UF 000170 4 55 10: 13 10:20 10: 31 10:39 18:07 18: 13 26:46 
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VALUE 

I I 1--10 [< 0 ;~ ':'; -. ) 4 
T I H fb " t~ ~J - 3 0 
I r13 (1 (1 f"':l ? s 6 
i 11 ?. w r~! ~J u ,_ "' u 
I 114 (1 "' Z:_J ,:-: e . . , 
I 115 0 ti 0 2 -, ~ 
I MiJ -. 

D 0 0 2 IS 2 
I r1-:. f~ '1 0 :J " '::1 -I 

' 11 s H l! 0 0 0 2 f. ,, 
I 11°; ' 0 0 11 ~ ,-

I MS n lJ 0 l'.:1 3 f) fl 
I 1-15 p 0 I) t1 2 -
l 11 c, ' !' u i::.1 '~ 6 3 
r r·1D ·' ~) I) l'.J -.. .:4 8 
I ti F. 0 f_j l\ c Ci 

I MO L! v t:.1 Fl 4 l 46 
I f"ll.-.1'":_. ,j r.::1 02 4 I 
I HC - Of.l 4? 0 fl 
! MC E ~~ 00 246 

I MC !- ~ 1;}0 313 3 
I HC Pi"1 t18 67 £1 
I tlP T p 0>:1 - 3 l 
! H s T ; 00 1 2 1 
I NS L' 00 I 3 l 
! t-! s r-:: 00 l 4 l 
l tlS r cj 00 1 c_:.2 
I t!S T" t:1 ~J I 65 
I 11 s ,_ , \1 J -s 
I ·; ' ;., \_t ._ ' tJ 

r t• ' 
: ~ \-~ 

~- i:.. 
~. 

I !1 r l •.:1 u .! LJ 1 
I t1 T<i ,., ;'._l ,.. / '-1 
I h 

T ''' Cl ~_J ' l s 
I N Ti~. ~HJ 34 , 
I ti T [ •: ,-i -· •3 
I t1 1 I n::; ... .:._; lj 

I ti I ' (i 0 ,i;: ,! 

I N rt~ Uf1 cl:' 1 
I N TH t-'';.'..! '~48 
I tj T I !-) :_"1 ,4 :, i:=; 

I N T J Of-, ,j .c 

I N Ti ':;1 ';:, 

I t-1 TL 1~1 D ':.) 5 
I N r f"1 '] (1 ._, 

I N HI 0 ~:1 ~ 3 
I H TC 8 ~~ h 6 
l N Tf'· ti 0 6 4 
I N T1J 0 8 s 4 

DEFINED REFERENCES 

5 : 2 5 
5 : 2 9 
5 : 5 l 
5 : ') 3 
5 : 4 8 
5 : .3 4 
5 : 5 5 
5 : 4 9 
5 : 5 7 
5 : 5 0 
6 : 1 l 
6 : 1 0 
5 : 5 6 
5 : 3 7 
3 : 3 7 

47 : 52 
.J : 38 

56 : 3 1 
5 : 43 

6 2 : 26 
5 6 : 22 

5 : 3 0 
3 ? : 5 3 
313 : 04 
38 : 1 3 
38 : 23 
38 : 3 5 
38 : 44 
3 8 : 56 
3'3 : 1 2 
39 : 3 5 
3 9 : 53 
40 : 1 4 
40 : 3 5 
40 : 5 8 
4 l : l 5 
4 1 : 2B 
4 1 : 36 
4 1 : 44 
42 : 0 I 
42 : 1 8 
42 : 3 4 
4·0 : 5 I 
43 : 1 0 
43 : 25 
43 : 3 7 
43 : 52 
44 : I I 

32:54 
4?:48 
63:56 
2 3: I? 
23=.34 
28:55 
30:42 
313:16 35:54 35:5? 36:09 
3(1: 3 2 
30:53 
32:12 32:24 
36: l 0 

32:29 
36:25 

? ~ 0 8 
20:21 
24:05 
3 4: 2 1 
51 : 23 
6 1: 26 

5:25 
.3 5: 3 9 
56:35 
l?: 18 
36:20 

55:42 
63:49 
64: 11 
64: 12 
64: 13 
64: 14 
64: 15 
64: 16 
64: 1? 
64: 18 
64: 19 
64:20 
64:21 
64•22 
64:23 
64:24 
64:25 
64:26 
64:2? 
G4:28 
64:29 
64:30 
64:31 
64:32 
64:33 
64:34 
64:35 
64:36 

7 : 22 
2 I : 23 
25 : 20 
34: 34 
5 I : 28 
62 : 5 1 

35 : 50 

l 8 : 02 
56 : 25 

63 : 55 

? : 43 ? : 54 
22 : l 1 22 : 1 7 
·-:,7 : 33 27 : 42 
~14 : 42 34 : 58 
54: 24 57 : 20 
6-3 : 1 1 63 : 1 5 

25 : 10 26 : 36 
56 : 36 

64: 06 

I 5 : 5? 1 ? : 29 1 :j : 55 
23 : 29 23 : 4C:1 24 : 03 
28 : j 8 3tl : 26 3 -I : 1 3 
35 : 3 1 48 : 45 5 I : 16 
59 : 22 59 : 29 59 : 35 
63 : 3 I 64 : 04 65 : 02 

28 : ·-' r 30 : l 5 .3 ,~-: : 34 
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t SYMBOL VALUE DEFINED REFERENCES 00 

""' I ~ 

M2C 00 1413 18:34 19: 14 
M2C2 001451 19: 12 19:09 
M2CRD l'J0 1444 19:07 18:33 
M2EXT •3014313 18:50 19:23 
M20UT BO 1436 18:58 18:52 
M2RD 001354 18: 0 1 17:39 1 9: 1 1 
M38 00 I 51'J2 20:23 20: 18 21: 29 
M3C 001650 22:24 22:09 
M3E 001751'.l 23•36 2 I: 58 
M3G "001560 2 1: 1 7 23: 12 
M3H 001717 23:08 20:43 22:28 23:42 23:51 24:01 
M31 081662 22:34 23:06 
M3 JNC 001575 2 1: 34 21: 02 22:31 22:54 
M3J 001767 23:53 22:52 
M3K 001642 22: I 7 
M3L 00173•3 2 3: 1 7 23:27 
M3M 001762 23:47 24 07 
M3N 001623 22:02 2 1 14 
M30 001526 20:45 20 41 
M30UT 001570 2 1: 2 7 2 I 20 
M3P 001543 2 1: 02 5 53 
M4B 002033 25:22 25 1? 
M4CTS 002055 25:44 5 48 25:31 25:46 25:52 26: I 7 26: 1 B 27:39 
M4EXT 002237 28: 13 28 53 
M4M 002211 2 7: 41 ' 27 46 
M4H 002121 26:28 26 2 1 
M4NX 0021?3 27:22 28 45 
M40 002226 27:55 29 04 
M40UT 002250 28:23 28 16 
M4P 002304 28:54 27 53 28:06 
M4RLP 002131 26:40 27 28 28:40 
M4WLP 002057 25:47 26 25 
M52 002557 33: 17 5 55 
MSAA 002315 30:06 30 50 
M5AB 002553 33: 13 30 52 
MSAC 002364 30:49 30 09 
M5AD 002?45 35:44 5 57 
MSB 002341 30:29 30 23 
MSCFP 002737 35:37 5 50 
MSCT 002403 3 1 : 10 30 43 
M5CTS 002?47 35:46 5 34 
MS EXT 002?2? 35:26 36 18 
M5K 002654 34: 33 34 38 34: 5 1 34:54 
MSL 002471 32: 14 32 04 
MSM 002616 33:55 33 45 
MSH 002663 34:41 34 46 
M50 002640 34:20 34 25 
MSP 002676 34:52 34 49 
MS a 002575 33:36 6 1 1 
MSR 002621 3 4: 0 1 
MSRLP 002527 32:49 33 53 34:08 
MSS 002753 35:54 33 34 
MST 002764 36:06 35 56 
MSU 002653 3 4: 3 1 34 28 
MSV 002630 34:08 36 04 
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INSTR 003661 
!HST~. 003673 
INSTT 003706 
It-ITS 005422 
IOBUF 000161 
IONE 0002-'--ii 
I PH :::•3 
I PCM,. 

I PC L~" 
I PDEl 
lPHh 
IPOC' 
IPRT 
I PTE: L 
IPTPH 
I STEP 
ISTP 
ISH:T 

IT4IN 

!TR 
I TRCT 
ITT8L 
!TYPE 
IWLP 
LAST 
LAST'·./ 
LOA DR 
LOCK! 
LOOP 

LOOF'R 
LOWSE 

LOWSS 
LPERS 
LPTST 

LSSEC 
Ml 

M12 
~116 

M 1 A 
~118 

t120 
~122 
t128 
t·\28 2 

00.3135 
000243 
000244 
000206 
800232 
000:207 
tJ0 03 1 2 
000223 
00021·3 
000283 
000311 
000214 

000220 

004520 
004521 
000221 
000211 
000301 
000063 
003723 
000052 
003741 
000070 

004530 
000172 

000175 
000137 
000140 

000226 
000134 

000105 
000106 
000446 
000442 
l'l0 0 1 l 5 
001406 
001324 
001464 

44:25 
44: 36 
44:48 
64: l 1 

4: 54 
5:44 

45: I 7 
5:40 
5: 41 
5: 11 
5: 3 I 
5: 12 
6: 2 I 
5:24 
5: 16 
5:08 
6: 2 0 
5: I 7 

5:21 

53:34 
53:35 

5:22 
5: 14 
6: 12 
3:34 

45:05 
3:25 

45:22 
3:40 

53:42 
4:57 

5:02 
4:26 
4:27 

5:27 
4:20 

3:55 
3:56 
7:53 
7:48 
4:05 

18:28 
1 7: 3 I 
19:25 

r.=: d: 3 7 
6 ...:.f; 3 8 
;;: . .:..1: 39 

5:29 
17:45 20:23 22:33 25:53 31:30 

1 i::.;: 'i8 
28:20 
18:40 
52: 50 

7:33 
22: 16 
6 3: 18 
55:31 
I 7: 3 1 
20:42 
63:20 
18:36 
28:25 

7:57 
35:03 

3:32 
53:26 

8:08 

1?: 5 ! 
49:29 
22: 12 

7:09 
9:09 
9:54 

10:56 
11 : 5? 
13:07 
14: 19 
15: "1 
5 3: 1 "? 
25:30 
3 l : 12 

18:38 
7:48 

53:51 
30:40 
17: 41 
56:06 

7:58 
?:40 

18: 12 
1 7: 16 
17:26 
18:44 

18:56 
52:51 
20:58 

23:32 

55:58 
25:41 
22:48 

20:55 
3 l: 47 
27:36 
57:23 
53:25 

20:34 

9: 14 
10:03 
11: 0 7 
12: 10 
1 3: 16 
14:28 
15:49 
53:32 
26:39 
32:37 

20:56 
18:42 

3 1: 15 
20:27 

8:03 

19:07 
19:22 

21:24 28:19 
61:34 
26:14 27:15 

54:27 59:28 

31:07 35:43 
26:06 26:57 

23:24 23:39 
33:23 53:21 
2?:45 34:16 

22:41 25:57 

g-21 9:28 
10: 10 10: 1 7 
11: 14 11: 20 
12:21 12:32 
13:27 13:35 
14:40 14:48 

53:53 
27:38 27:48 
34: 18 34:26 

26:12 27:13 
21:27 25:23 

32:16 32:39 
22:34 25:47 

8: 12 

19: 1 El 19: 13 

35:32 

3 l: 5 l 

59:34 

58:30 
31:42 

23:56 
53:50 
34: 24 

26:49 

9:34 
18:28 
I 1: 2 9 
12:40 
13:46 
14:56 

28:54 

3 l: 49 
28:04 

34: 03 
26:40 

33:08 

26: 11 
59: 11 
34:37 

31: 34 

9:40 
10:36 
11: 38 
12:48 
13:57 
15:06 

30:39 

33:25 
30: 30 

34:39 
31: 25 

53:24 

2?: 12 

34:45 

32:58 

9:46 
10: 44 
j 1: 46 
12:57 
14: 10 
15: 14 

30:41 

53:22 
35: 18 

34:47 
32:49 
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CX> M5WA 002484 3 l: 12 °' M5WLP 002420 3 1: 2 5 5:39 
M5Y 003000 36: 19 35:20 
M5Z 002702 34:57 35:04 35:09 
M6A 00420 1 48:26 48:20 
M69 004204 48:30 48:22 
M6C 004202 48:27 48:24 48:31 48:38 48:40 
M7A 004214 48:39 49:36 
MESS 005505 65:26 3:37 65:37 
MES SR 005652 67:23 65:26 65:27 65:38 
MODlM 004EHl6 46:04 7:44 
MODlS 000141 4•28 
MOD28 001330 17:36 17:57 
MOD2M 004023 46: 19 17:30 
MOD2S 000142 4:29 
MOD3B 00 16 1? 2 l: 55 20 47 
MOD3C 001506 20:27 5 51 2 I : 1-3 
MOD3D 00 173 l 23:20 20 50 
MOD 3 ~1 004042 46:34 20 22 
MOD3S 000143 4:30 
MOD3T 000257 5:52 20 25 21: 04 2 I: 55 22:04 22: 13 22:24 22:29 

23 16 23:20 23:31 23:33 
MOD4A 002044 25:32 27 5'0 27•55 
MOD4B 002052 25: 41 26 26 
MOD4D 002227 28:02 27 26 
MOD4L 002201 27:32 25 25 27: 37 27:52 
MOD4M EHl4052 46:43 25 2 1 
MOD4R 002124 26:35 25 35 
MOD4W 002230 28:04 26 30 
MOD5A 002354 30:41 35 12 
MOD58 002371 30:55 5 37 
MOD SD 002720 35: 16 33 57 
MOD5L 002631 34: 12 5 49 34: 17 34:30 35:06 
MOD SM 004066 46:56 30 27 
MOD SR 002510 32•33 6 10 3 1: 0 1 
MOD SW 002721 35: 19 5 56 35:28 
MODA 002401 3 1: 08 30 51 
MODAL 000156 4: 41 47 43 
MODE 000166 4:53 7 15 7•46 17: 14 20: 14 25:07 30: 12 47•41 

48 04 48:05 49: 12 48: 15 48:27 48•33 6 1 : 3 1 
MODE0 004156 48 04 47 52 
MODE! 000430 7 37 47 53 
MODE2 001303 1 7 13 47 54 
MODE3 00 147 l 20 13 47 55 
MODE4 002014 25 06 47 56 
MODES 002321 30 1 1 47 57 
MODE6 004167 48 15 47 58 
MODE? 004206 48 33 48 0 1 
MSAD 005230 6 1 27 61 25 
MSAD2 005364 63 32 63 30 
MSAV 000056 3 29 
MXSEC 000174 5 0 1 22 05 25:27 30:34 
NOD SM 00 16 11 2 1 48 23 46 
NSD!S 000161 4 47 20 45 22:50 
NSSC 000177 5 04 30 19 30•44 3 1: 16 31: 53 32:40 33•36 35: 10 
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tH;scM 003052 37: 10 3':·: 0 l 
Hl.K 005010 58:31 58:24 
OCT,<B 005560 66: 14 65:44 
OHE11 005267 62: 1 1 ':1: 44 
ONE PA 004650 56:04 55:45 
PBS 0053?3 63:40 63:03 63:33 
P 1 S 005374 63: 41 63:04 63:34 
P2N.· 001454 19: 16 18:48 
P 2 N ><2 001462 19:22 19:29 
P 2 R Tl1 0FJ5372 63:39 63:02 63:36 
P2S 005.375 63:42 63:05 63:35 
P 4H >< 002275 28:47 28: 1 1 
PSN>' 002??1 36: 12 35:24 
PHS'.O 000050 3:23 ? : 14 
PRT! 004653 56:07 56:20 57:04 5?: 12 5?: 18 57:2? 
PAT2 004657 56: 1 1 56: 14 
PRT4 004620 55: 3 1 55:37 
PATBL 004625 55:40 5:24 
PATE 000233 5:32 '. 18 I 9: l 7 26:23 28:36 28:39 28:44 28:48 

29:01 35:37 35:58 36:03 36:0? 36: I 3 36:22 
55:50 56:24 56: 41 57: l l 58: 19 

PATES 000234 5:33 28:37 28:43 36:01 36:06 
PATRH 00461 l 5 5: 2 .3 .J. 16 
PCHT 005323 62:48 5:40 
PC R Tl1 0053?1 63:38 62:48 62: 5.3 
PCT2 005334 63:02 5:4! 
PCT3 005351 63: 18 63: 13 
PCUR 004623 55:36 55:26 
PDEC 00552? 65:46 5: l 1 
PINLP 005401 63:50 64:07 
P IMS 005376 63:47 5: 31 
PIRTH 005421 64:09 63:47 63:54 64:02 
P~lSK 1 000274 6:07 60:51 
PMS~: 2 000275 6:08 6 I : 0 1 
PMSK:.3 000276 6:09 6 1 :09 
POCT 005524 65:43 5: 12 
POSS 000304 6: 15 58:37 58:56 60:50 60:58 6 1 :OS 6 1 :47 
PRINS 000135 4: 24 7:26 18:34 20:53 23:22 23:37 23:54 26:09 

27: 10 28:23 31:45 33:21 53: 19 53:49 59:09 
63:51 

PRT 005354 63:24 6: 2 I 
PRTN 004763 57:31 55:23 56:07 56:26 56:42 57:08 
PWT 004354 5 I :28 5 1 : 2 1 
PWT2 005347 63: 15 63: 10 
RAD RE 005600 66:34 65:48 65:53 
RAHM 005307 62: 3 1 
RAHP2 004721 56:50 56:56 
RAH PA 004?07 56:39 55:41 
RD2!>JR 000151 4:36 18 3 1 2?: 18 33:32 
RDONL 000144 4:31 17 37 25:33 30:56 
RE TUR 004524 53:38 53 44 53:54 53:56 54:08 54: 10 
RSW0 005501 65: 10 64 50 65:05 
R SL.JI 005502 65: 1 1 64 51 65:06 
RSW2 005503 65: 12 64 52 65:07 
R !_JF LG 000306 6: 1 7 1 7 44 18:04 20:30 22:37 25:50 26:43 3 i :28 
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00 32:52 51 19 63 08 00 SAV0 004527 53:41 54:01 54 05 54 30 
SAVI 004526 53:40 53:58 54 04 54 31 
SAV2 004525 53:39 53:45 53 57 54 03 54:32 
SAVEi 004463 52:57 51: 08 52 53 
SAVE2 004464 52:58 51: 09 52 54 
SECM 005277 62:21 
SECP 003010 36:30 27:34 34: 14 
SELM 005317 62:41 
SELPT 000250 5:45 7 13 57: 16 57:25 
SESCP 003041 36:58 34 43 
SETUP 000067 3:39 9 06 9: 1 1 9: 16 9:23 9 30 9 36 9 42 

9 48 9:56 10:05 10: 12 10 19 10 30 10 38 
10 49 10:58 11: 09 1 1 : 16 11 22 I 1 31 1 1 40 
1 I 48 12: 0 1 1 2 : I 2 12:23 12 34 12 42 12 50 
13 0 1 13:09 13: 18 13:29 13 37 13 48 14 0 1 
14 12 14: 2 I 14: 30 14:42 14 50 14 58 15 08 
15 16 15:33 

SH4FL 004312 49:53 50 04 
SHFL 004224 48:49 48 58 
SL PAT 004744 57: 14 55 47 57:24 
SLPM 004765 57:33 57 2 1 
S~1SK 1 000271 6:04 52 36 60:32 
SMSK2 000272 6:05 52 44 60:41 
SRDM 004472 53:08 5 I 24 63: 12 
SRTN 004460 52:53 5 1 13 
SSECP 003027 36:47 34 35 
SSE ED 000216 5: 19 17 19 18:05 19: 0 1 19:26 25:38 26:37 29:02 

3 I 04 32:35 36:23 
SSJNC 000237 5:36 3 I 56 33:39 
SSOHE 0EHl236 5:35 31 13 32:09 32: 15 32:38 33:50 34:02 
SSWM1 003102 37:36 7 23 
STA ER 004334 5 I: 07 5 08 
STARS 000310 6: 19 5 1 07 52:55 63: 19 
STER2 004356 5 I : 3 I 5 1 26 
STER! 000147 4:34 5 1 1 1 
STE RM 004467 53:04 5 I 17 
STE RS 000204 5:09 20 37 22:44 22:49 26:02 26:52 31: 37 33:03 

5 I 32 51: 39 
STMK! 004465 53:01 5 1 33 
STMK2 004466 53:02 51 40 
STP 004373 5 I: 47 6 20 
STRT 000404 7: 12 5 17 7:34 
STTS 000205 5: 10 20 38 22:45 26:03 26 53 3 1 38 33:04 51: 50 

52 06 52: 15 52:21 52 35 52 43 
SWFLG 000261 5:54 17 17 17:47 19:03 19 18 19 28 25:09 25:54 

28 49 28:58 30: 14 3 I 14 36 14 36:21 55:24 
SWTt1 004475 53 12 5 I 29 63: 16 
SZE RM 002004 24 09 24 04 
T01 000543 9 01 3 33 7: 5 I 8: 13 
T02 000552 9 I 1 8 14 
T03 000556 9 16 8 15 
T04 000564 9 23 8 16 
T05 000572 9 30 8 17 
T06 000577 9 36 8 18 
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T£17 000604 9:42 s: 19 
Tl8 OiHl61 1 9:48 8:20 
f I t 000620 9: :~ 6 8: 2 1 
T12 00fJ626 10: 05 8:22 
T'• ' -· 000634 10: 12 8:23 
rt4 ~::nJfj642 1 0' 19 :::: 2 4 
TIS EHl0654 10:30 8:25 
T16 00'3663 1'3:38 :?, : 2 6 
Tl? 000674 10:49 8:27 
T 1 OUT 00 130 1 16: 0 1 15:54 
T20 000704 10:58 8:28 
T2 1 000714 1 1 :09 8:29 
T22 000722 1 I : 16 8: 30 
T23 000?27 1 1 : 22 8: 3 1 
T24 000737 1 I : 3 1 8:32 
T25 000747 I 1: 40 8:33 
T26 000756 l 1 :48 8:34 
T2? 0007?0 12: 0 ! 8:35 
T30 q~~: 002 12: 12 8:36 
T31 ;JO 1014 12:23 8:3? 
T32 001026 12: 34 8:38 
T33 001035 12:42 8:39 
T34 001044 12:50 8:40 
T35 001054 13: 0 1 8:41 
T36 001063 13:09 8:42 
T3? 001073 13: 18 8:43 
T40 00 1 105 13:29 8:44 
T41 00 1 1 14 13:3? 8:45 
T42 001 126 13:48 8:46 
T43 001 140 14: 0 1 8:47 
T44 00 1152 14: 12 8:48 
T45 00 1 162 14: 2 1 8:49 
T46 001172 14:30 8:50 
T47 001205 14:42 8:51 
T4CY 000242 5:39 7: 16 28:27 62:49 
T41M 004326 50:09 49:58 
T41M 004310 49: 5 1 5: 2 1 
T40UT 004324 50:06 50: 12 
T50 001214 14:50 8:52 
TS l 001223 14:58 8:53 
T52 001232 15:08 8:54 
T53 00 1241 15: 16 8:55 
T54 lil0 1255 15:33 8:56 
T54C 000313 6:22 15:43 
TAC 005012 58:33 =· 8: 28 
TIN 004274 49:34 48:49 49:53 
f!NRE 000051 3:24 49:34 49:45 
TM5G 004123 47:30 65:03 
TMSKl 000266 6: 0 I 52:07 59:58 
TMSK2 000267 6:02 52: 16 60: Hl 
TMSK3 000270 6:03 52:22 60: 1 7 
TNOM 004104 47: 13 7:55 
TRE T 004332 50: 14 49:51 50:06 50:07 50: I 1 
TRKAD 000171 4:56 
TS ~JS K 001576 2 1 :35 2 1 :56 22: 14 22:25 
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i> 
-0 

SYMBOL VALUE DEFINED REFERENCES 
0 

TTBL 000466 8 1 2 5:22 
TYPE 005653 67 24 5: 14 66:51 67: 01 
TYPIN 000066 3 38 7: 10 
TYPRE 005661 67 30 67:24 67:29 
WCNTR 000302 6 13 17:42 20:28 22:35 25:48 26:41 31: 26 32:50 

64:47 
WC PAT 004731 57 0 1 55:44 
WCPT 004764 57 32 57:03 
l..IDCTR 000053 3 26 
WLP 005460 64 47 6: 12 
WLP2 005475 65 05 64:57 
WORM 005313 62 36 
WP R 0 ~1 003065 37 22 23:30 
WR ERR 000163 4 49 20:48 
WRK I 000200 5 05 31: 54 3 I: 58 33:37 33:41 
WRONL 000145 4 32 17:54 26:28 32:27 
WRTN 005504 65 13 64:53 65:08 
XX377 001075 13 20 13: 13 13:23 
XXITR 000061 3 32 
ZERM 005273 62 16 
ZERPA 004664 56 17 55:46 
ZOCT 005522 65 40 
ZSUPP 005577 66 33 65:49 65:57 66:09 
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