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1. ABSTRACT 

The Family-of-8 ASR33/35 Teletype Tests, Part 2 is the second part of a 2 part package used 

to test the ASR33 or ASR35 Teletype when attached to a Family-of-8 system. 

Part 2 contains nine selectable programs numbered from 0 to 10 (octal). The programs are 

selected by means of Switch Register (SR). 

The available programs are: 

PRGO 

PRGl 

PRG2 

PRG3 

PRG4 

PRG5 

PRG6 

PRG7 

PRGlO 

Printer Test 

Punch Test 

Keyboard Test 

Combined Reader, Printer, Punch Test 

Printer Exerciser. Prints lines of characters stored in LOC 0021 and 0022. 

No stalls. 

Same as PR G4, but sta I ls between characters. 

Punch Exerciser. Punches and read checks data blocks of data stored in 

LOC 0021 and 0022. No stal Is. 

Same as PRG6, but random stal Is between characters punched. 

Punch Exerciser. Punches and read checks blocks of Binary Count pattern. 
Random stalls between characters punched. 

2. REQUIREMENTS 

2.1 Equipment 

a. Standard PDP-8/S, PDP-8, or PDP-8/I with 

b. ASR33 or ASR35 Teletype. 

2.2 Storage 

Locations 0000 through 5173 are used. 

2.3 Preliminary Programs 

Family-of-8 ASR33/35 Teletype Tests, Part l. PRGO, PRGl, and PRG2 must have been 

run successfully. 



3. LOADING PROCEDURES 

3.1 Method 

The Binary Loader is used to load the program. 

4. STARTING PROCEDURES (PRGO) 

4. 1 Control Switch Settings (PRGO) 

SRO 

SRl 

SR2 

Halt at end of routine. Routine number in AC. 

Select routine whose number is set in SR6 through SRl I. 

Loop program. 

SR6 through SRI 1 Routine number to be selected. 

4.2 Starting Addresses (PRGO) 

This program starts at LOC 0200. 

4.3 Program and/or Operator Action (PRGO) 

a. Insure Teletype is on-I ine. 

b. Turn off Teletype reader and punch. 

c • Load address 0200 • 

d. Set SR to 0000. 

e. Press ST ART. 

f. Program halts at LOC 0232 to permit setting of options. 

g. Select desired options, if any, in SR. For normal run SR should be 0000. Press 
CONTINUE. 

h. Program is executed and halts at program end halt at LOC 0274, unless prevented from 
ending, by SR options. 

NOTE 

The resulting printouts during execution of PRGO must be 
verified visually by user to determine correct teleprinter 
operation. Refer to Section 9. Program description. 
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4.A STARTING PROCEDURES (PRG 1) 

4. lA Control Switch Settings (PRG l) 

SRO 

SRl 

SR2 

SR5=1 

SR5=0 

Halt at end of routine. Routine number in AC. 

SR6 through SR 11 

Select routine whose number is set in SR6 through SRI l. 

Loop Program. 

Halt on error. Bad character in AC. 

Halt at end of data block. Error count in AC. 

Routine number to be selected. 

4.2A Starting Addresses (PRGl) 

This program starts at LOC 0200. 

4. 3A Program and/or Operator Action (PRG l) 

a. ~on Teletype punch. 

b. With Teletype off-I ine, punch a section of blank leader about 6 in. long. Return 
Teletype to on-line position. 

c. Load leader on reader, leaving very little slack between punch and reader. 

d. Turn on reader. 

e. Load address 0200. 

f. Set SR to 0001. 

g. Press ST ART. 

h. Program halts at LOC 0232 to permit setting of options. 

i. Set desired options, if any, in SR. For normal run, set SR to 0000. Press CONTINUE. 

j. Program is executed and halts at program end halt at LOC 0274, unless prevented from 
ending by SR options, or if errors occur. 
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4. B STARTING PROCEDURES (PRG2) 

4. lB Control Switch Settings (PRG2) 

SRO 

SRl 

SR2 

Halt at end of routine. Routine number in AC. 

Select routine whose number is set in SR6 through SRl l. 

Loop Program • 

SR6 through SR 11 Routine number to be selected. 

4.2B Starting Addresses (PRG2) 

Th is program starts at LOC 0200. 

4.3B Program and/or Operator Action (PRG2) 

a. Insure Teletype is on-line. 

b. Turn off Teletype reader and punch. 

c • Load address 0200. 

d. Set SR to 0002. 

e • Press ST ART • 

f. Program title is printed and program halts at LOC 0232 to permit setting of options. 

g. Set desired options, if any, in SR. For normal run, set SR to 0000. Press CONTJNUE. 

h. Fo I low program instruct ions. 

i. When last routine is completed, and provided that no SR options prevent it, the program 
stops at program end halt at LOC 0274. 

NOTE 

Correct operation of the keyboard is determined by user, 
by checking that the printed characters match with the 
characters keyed. 
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4.C STARTING PROCEDURES (PRG3) 

4. lC Control Switch Settings (PRG3) 

SRO 

SRl 

SR2 

SR5=1 

SR5=0 

Halt at end of routine. Routine number in AC. 

Select routine whose number is set in SR6 through SRl 1. 

Loop program . 

Ha It on error. Bad charocter in AC. 

Halt at end of data block if errors occurred. Error count in AC. 

SR6 through SR 11 Routine number to be se I ected. 

4.2C Starting Addresses (PRG3) 

Th is program starts at LOC 0200. 

4.3C Program and/or Operator Action (PRG3) 

a. Turn on Teletype punch. 

b. With Teletype off-line, punch a section of blank leader about 6 in. long. Return 
Teletype to on-I ine position. 

c. Load leader on reader, leaving very I ittle slack between punch and reader. 

d. Turn on reader. 

e. Load address 0200. 

f. Set SR to 0003. 

g. Press ST ART. 

h. Program halts at LOC 0232 to permit setting of options. 

i. Set des ired options, if any, in SR. For normal run, set SR to 0000. Press CONTINUE. 

j. Program is executed and halts at program end halt at LOC 0274, unless prevented from 
ending, by SR options, or if errors occur. 
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4. D STARTING PROCEDURES (PRG4 and PRG5) 

4. 1 D Control Switch Settings (PRG4 and PRG5) 

None 

4.2D Starting Addresses (PRG4 and PRG5) 

Both programs are started at LOC 0200. 

4. 3D Program and/or Operator Action (PRG4 and PRG5) 

a. Insure Teletype is on-line. 

b. Turn off Teletype reader and punch. 

c. Deposit in LOC 0021 and 0022 the 8-bit codes for characters to be printed. 

d. For PRG5, deposit in LOC 0023, the desired stall count in 2's complement form. A 
count of -1 gives a l ms stall, etc. 

e . Load address 0200. 

f. Set SR to 0004, or 0005. () 
g. Press ST ART. 

h. The program runs continuously, printing lines with characters stored in LOC 0021 and 
0021. 

6 



c 

(_ 

4.E STARTING PROCEDURES {PRG6, PRG7, and PRGlO) 

4. lE Control Switch Settings (PRG6, PRG7, and PRG 10) 

SR5=1 

SR5=0 

Halt on error. Bad character in AC. 

Halt at end of data block if errors occurred. Error count in AC. 

4.2E Starting Addresses {PRG6, PRG7, and PRG 10) 

These programs start at LOC 0200. 

4.3E Program and/or Operator Action {PRG6, PRG7, and PRGlO) 

a. Turn on Teletype punch. 

b. With Teletype off-line, punch a section of blank leader about 6 in. long. Return 
Teletype to on-line position. 

c. Load leader on reader, leaving very I ittle slack between punch and reader. 

d. Turn on reader. 

e. For PRG6 and PRG7, deposit in LOC 0021and0022 the 8-bit codes for characters to 
be punched, 

f. Load address 0200, 

g , Set SR to 0006, 0007, or 0010. 

h. Press ST ART. 

i. The program runs continuously, unless errors occur. 
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5. l 

5. 1. l 

OPERATING PROCEDURE 

Program and/or Operator Action 

Norma I Ha I ts 

LOC 0232 

LOC 0274 

LOC 0320 

SR SET halt. Occurs to permit setting of desired options. Press 
CONTINUE. (PRGO I PRG 1, PRG2 I PRG3). 

Program end halt. Occurs if no "loop program" option is set. Set de
sired options and press CONTINUE. If no options are set, this halt 
reoccurs. (PRGO, PRG 1, PRG2, PRG3). 

Routine end halt. Occurs at end of routine if SRO= I. To proceed, 
press CONTINUE. (PRGO, PRGl, PRG2, PRG3). 

6. ERRORS 

6. l Error Halts and Description 

LOC 0177 

LOC 0255 

LOC 1137 

LOC 1160 

LOC 1343 

LOC 1346 

LOC 1356 

7. RESTRICTIONS 

Incorrect program number selected. Set SR to correct program number 
and press CONTINUE. (All programs). 

Nonexistent routine selected. Set correct routine number in SR6 through 
SRll and press CONTINUE. (PRGO, PRGl, PRG2, PRG3). 

Sync error halt. Sync reader subroutine has not found sync character 
within 145 characters. Position tape in reader so that sync character 
(rubout) is within 145 characters from read station, and press CONTINUE. 
(PRG l, PRG3, PRG6, PRG7 and PRG 10). 

Unexpected Interrupt. A non-Teletype device has caused i nterr1JpL 
Turn off device, and press CONTINUE. (PRGl, PRG3, PRG6, PRG7, 
and PRGlO). 

Read Check error A. Bad character in AC. Press CONTINUE. (SR5 
must be on). 

Read check error B. Follow up ha It. Correct charocter in AC. To pro
ceed, press CONTINUE. (PRGl, PRG3, PRG6, PRG7, PRGJO). 

Block errors halt. Number of errors in AC. To proceed press COt'\JTIN
UE. (SR5 must be off). (PRG l , PRG3, PRG6, PRG7, PRG 10). 

7. l Starting Restrictions 

Al I programs must be started at LOC 0200. 
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7 .2 Operating Restrictions 

PRGO and PRGl must precede execution of PRG3. PRGO must precede execution of PRG2. 

8. MISCELLANEOUS 

8. 1 Execution Time 

PRGO execution time: 15 minutes 

19 minutes PRG 1 execution time: 

PRG2 execution time: User dependent 

37 minutes PRG3 execution time: 

PRG4 through PRG 10 are continuous running programs. 

9. PROGRAM DESCRIPTIONS 

The Family-of-8 ASR33/35 Teletype Tests Part 2, consists of 9 programs numbered from 

0 to 10 (octal). 

9. 1 PRGO - Printer Test 

This program contains 31 routines numbered from 0 to 36 (octal). 

RTNO 

RTNl 

Carriage return test, Checks ability of carriage return to print position 
from all other print positions. No printing should occur in any print po
sition other than position 1. 

Right margin test. This test shows when the right margin is not correctly 
adjusted. The test prints 14 groups of---- I followed by characters - I-. 
A correctly adjusted margin will give the following printout: 

----1----1----1----1----I----I----I----l----I----l----I----I----I----I-.J 

RTN2 

RTN3 

RTN4 

RTN5 

The J's are printed to facilitate counting print positions. 

Space Test. The test prints/ in alternate positions of the line. After a 
double carriage return it scopes to the blank positions and prints a left 
slant slash. A double carriage return is issued after printing each left 
slant slash, 

Line Feed Test. The test prints a left slant slash followed by a line feed, 
followed by a 250 ms delay until 72 slashes have been printed. The re
sult should appear to be a left slanted line from position 1 to 72. Verti
cal spacing variations should be apparent if adjustment is required. 

Types line of characters 

Types line of characters 
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RTN6 

RTN7 

RTNlO 

RTNll 

RTN12 

RTN13 

RTN14 

RTN15 

RTN16 

RTN17 

RTN20 

RTN21 

RTN22 

RTN23 

RTN24 

RTN25 

RTN26 

RTN27 

RTN30 

RTN31 

RTN32 

RTN33 

RTN34 

RTN35 

RTN36 

Types line of characters GHI. 

Types line of characters JKL. 

Types line of characters MNO. 

Types Ii ne of characters PQR. 

Types line of characters STU. 

Types Ii ne of characters vwx. 
Types line of characters YZO. 

Types I ine of characters 123 

Types line of characters 456 

Types line of characters 789 

Types line of characters ! 11# 

Types line of characters $%& 

Types line of characters •o 
Types line of characters *-+, 

Types line of characters -./ 
Types line of characters : i < 

Types Ii ne of characters = >? 

Types line of characters 1(1! [ \ 

Types line of characters t-

Types Ii ne of a 11 characters 

Types line of all characters. Fixed delay between characters in a line. 
Delay is determined at random. 

Types six lines of ASR33 WORST CASE PATTERN. 

Types six lines of ASR33 WORST CASE PATTERN. 
Fixed delay between characters in a line. Delay is determined ot 
random. 

The ASR33 WORST CASE PATTERN consists of characters 4 -W/W

Types six lines of ASR35 WORST CASE PATTERN. 

Types six lines of ASR35 WORST CASE PATTERN. 
Fixed delay between character in a line. Delay is determined ot 
random. 

The ASR35 WORST CASE PATTERN consists of characters ,. [ ? C ? [ 
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9.2 PRGl - Punch Test 

This program contains 15 routines numbered from 0 to 16 (octal). The test sequence used 

by the routines is: 

a. Set up data block 

b. Punch leader 

c. Punch sync character {Rubout) 

d. Punch data block 

e. Sync the reader 

f. Read data block 

g. Punch trailer 

h. Wait for reader to complete reading of dat·a block before going to next routine. 

RTNO 

RTNl 

RTN2 

RTN3 

RTN4 

RTN5 

RTN6 

RTN7 

RTNlO 

RTl'-11 l 

RTNl2 

RTN13 

RTN14 

RTN15 

RTN16 

Punch and read check block of all Os. 

Punch and read check block of channel 1. 

Punch and read check block of channel 2. 

Punch and read check block of channel 3. 

Punch and read check block of channel 4. 

Punch and read check block of channel 5. 

Punch and read check block of channel 6. 

Punch and read check block of channel 7. 

Punch and read check block of channel 8. 

Punch and read check block of sliding l pattern. 

Punch and read check block of sliding 0 pattern. 

Punch and read check block of ls and Os pattern. 

Same as RT N 13, but random de I ay between characters punched. 

Punch and read check block of binary count pattern. 

Same as RTN15, but random delay between characters punched. 

9.3 PRG2 - Keyboard Test 

This program contains 3 routines numbered from 0 to 2. 

RTNO 

RTNl 

RTN2 

Checks that KSF command skips when flag= 1. Test is done 1000 times. 

Echo Test. Any characters read from keyboard are typed. Correct opera
tion verification is done visually by user. Reading a rubout character 
ends the test. 

Octal equivalence test. The octal equivalent of any characters keyed is 
typed. Reading a rubout ends the test. 
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9.4 PRG3 - Combined Reader, Printer, Punch Test 

This program contains 27 routines numbered from 0 to 32 (octal). All routines use the 

following test sequence: 

a. Fill core block with data to be punched/printed. 

b. Punch leader. 

c. Punch sync character. 

d. Punch data block (no delay between charaders). 

e. Sync the reader. 

f. Read/Check data block (Random delay between characters). 

g. Punch data block (Random delay between characters). 

h. Read data block (no delay between characters). 

i. Punch trailer. 

i. Wait for reader to complete reading data block. 

k. End of test sequence. 

RTNO 

RTNl 

RTN2 

RTN3 

RTN4 

RTN5 

RTN6 

RTN7 

RTNlO 

RTNl l 

RTN12 

RTN13 

RTN14 

RTN15 

RTN16 

RTN17 

RTN20 

RTN2l 

RTN22 

RTN23 

Punch/Print and read check block of ABC 

Punch/Print and read check block of DEF 

Punch/Print and read check block of GHI 

Punch/Print and read check block of JKL 

Punch/Print and read check block of MNO 

Punch/Print and read check block of PQR 

Punch/Print and read check block of STU 

Punch/Print and read check block of VWX 

Punch/Print and read check block of YZO 

Punch/Print and read check block of 123 

Punch/Print and read check block of 456 

Punch/Print and read check block of 789 

Punch/Print and read check block of ! "# 

Punch/Print and read check block of $ % & 

Punch/Print and read check block of ' ( ) . 

Punch/Print and read check block of *+ , 

Punch/Print and read check block of - • / 

Punch/Print and read check block of : ; < 
Punch/Print and read check block of = > ? 

Punch/Print and read check block of@ [ \ 
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RTN24 

RTN25 

RTN26 

RTN27 

RTN30 

RTN31 

RTN32 

Punch/Print and read check block of ] t -

Punch/Print and read check block of all printable characters. 

Punch/Print and read check block of ASR33 Printer worst case 
pattern (" - W /) 

Punch/Print and read check block of ASR33 Printer worst case 
pattern with interspersed blanks. 

Punch/Print and read check block of ASR35 Printer worst case 
pattern. (• [ ? C) 

Punch/Print and read check block of ASR35 Printer worst case 
pattern with interspersed blanks. 

Punch/Print and read check blocks of space, rubout {ls and Os). 

9 .5 PRG4 - Printer Exerciser 

Prints lines with data stored in LOC 0021 and 0022, no stalls. 

9 .6 PRG5 - Printer Exerciser 

Prints lines with data stored in LOC 0021 and 0022. Fixed delay between characters. 

Delay is determined at random. 

9.7 PRG6, PRG7, andPRGlOPunch Exerciser 

PRG6 punches and read checks data blocks with data stored in LOC 0021 and 0022. No 

stal Is. 

PRG7 is the same as PRG6, but random stalls between characters punched. 

PRG 10 punches and read checks blocks of Binary Count pattern. Random stal Is between 

characters. 

The three exercisers use the following sequence: 

a. Set up data block 

b. Punch leader 

c. Punch sync character (rubout) 

d. Punch data block 

e. Sync the reader 

f. Read data block 

g. Punch data block 

h. Back to step f. 
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0102 
0103 
~lo4 

0105 
i:il06 
:.:107 
0170 
!Lil 71 

-~~~"'" 

7771 
7770 
776't. 
773'+ 
7o7i0 
766/ 

0i01211£1 
k.1!001£1 
0001£1 
f)'<J71 
774'!0 

JO HJ IO 
~t:410 

7;,lc:)IO 
7:>1 /() 
240i0 
3061C 
3441() 
3'3/ 
41!'70 
410'+ 
4111 
4131 
4151 
4440 
445' 
444.) 

0 

Ml.1 
M21 
Ml61 
M44 1 

M 111() I 

Mlll1 

-1 -'-
-10 
•'!'! 

- l.l. IO 
-1.n 

Tt.Mi) I ~ 

T t. "IHI 1(1 

FLA(.i 1 10 
'1..77, // 
M 4 k' 1 •'I i0 

ClJkl1 lliJIO 
C240 I .:4.:i 
SKIPMA, ::>MA 
SK!PPA, ::>PA 
P;:.(GTAth J-'f-11.>IO 

r' H i.J l 
r'l-it.>i: 
I-' K '1 .> 
PKi.>'1 
l-'K'1;, 
l-'K'10 

J-'ki.J/ 
l"t'ii.Jli'J 

6/26168 14146,14 

StTLD~=JM~ l S~TCTR 
MQVt:.=JM~ 1 U"l(.)VI:. 
01:.LAY=JM::> l JLY1MS 

PAGI:. 4 

c 0 



i:l177 
0200 
0201 
02"'12 
0203 
C21C)4 
0205 
~UG 
0207 
0210 
0211 
0212 
0213 
0214 
~215 
0216 
1:1217 
lil220 
0221 
0222 
0223 
0224 
0225 
0226 
0227 
!0230 
0231 
0232 
02.53 
~2.34 
;.,235 
0236 
02J7 
e24.J 
0241 
0242 
~243 
02'14 
0245 
;.,246 
02'• 7 
i02;,0 
02:>1 
02?2 
()2:>3 
ili.!,4 
J2:>5 
1::2:i6 

~ ~ 

f017/ 
740i! 
71:leo:i 
.orno 
l IO 21 
7:14!0 
'177 
7604 
f>l:l20 
3!02::> 
102=> 
lfr:J3IO 
311.) 
1:i1~ 
.5231 
7S5IO 
771 IO 
:i22;: 
11:l3i! 
7411/l 
liil3J 
3ftl4i! 
445:1 
IOi:l0:1 
llll00l 
7770 
5631 
IOIO 0i!l 
760t: 
70:!0~ 
H211l 
~ld3C> 
4270 
760'1 
7fGlliJ'I 
7'011.1 
?43:1 
700'1 
i/)11)3/ 

7041 
lf0.3'1 
765kl 
543'.'.> 
1030 
7v:li:ll 
7641tJ 
5t.50 

"741clt 
5<:!3J 

b/2b/6B 1~146 1 1' P~G~ ; 

41177 
Hl.T 

STARTr l.A::-; 
H; ll PR GM SK 
T AiJ ri-iGl.l M 
!:)M" St.A /VAL,.!Ll 
JM:' 177 
l.~l: 
Af-!U PfiGMSK 
UP- FRGl~UM 
fA(; PklJIWM 
TAU PS\.i 
IJCJ. H.M? 
lAU l Tt.MF 
U(;A PRGAlJR 

101 ~l.A C~l. CMA RAR 
!:iPA Cl.A 

P~C.ADKr 

SRSI:. T 1 

GE.THDY1 

JMi·' , +3 
lAU KP~ 
!:)Kl-' 
TAU Kf.lliS 
UCA Ml 1.l 
JMti 1 UMOVE 
::: 
l 
"'i:! 
JM"1 l ,+l 
iO 
Hl.T Cl.A 
\;L,. A 

TAU KSTAkT 
UCA :\IXTST 
JM:> FO~WlJ 
i./l.:> 
I"( AL. 
:;Ml\ 
JMr' 1 CURTST 
I.A:> 
ANU TSTl'ISK 
l.. I A 
TAU RTNNO 
::iNA Cl.A 
JMr' I CUHTST 
1At.J NXT::iT 
l Al,; 
!:)tA CL.A 
JMr-' ut. THLlY"'.3 

! ,\CtH1\l 1 t-41. T 
JMI' GI:. TrllJY 

/lN1,;0RRLcT PROGR!M ~UMdLR HALT, 
/HEAD SR 

PROGHAl-1 NUMl3ER7 
/NO, GO TO L.OC 177 
/READ SR 

/~~VE PROGRAM NUMrlER 
/UEVELOP PROGR&M 
/STAR1 ADDRESS ANO 

/UETERMlNE. CPU !D 1 

!IS !T PlJPtl/!!!i 
/N01 lT lS A POPE/Si 
/YES, IT !S POPS/di 

/SET UEl.AY CONSTANT 

l~O TO S1;.l.1;.CTE,lJ ~HO~RAM, 

/Gt.T ADORl:.S~ OF lST ROUTINE 
/STORI:. AT f\JXTST 

/REAi) S~ 

/"!OUT l Nt-. St.l.l:.CT? 
/NO, STAHT ~!TH CURHlNT RUUTINl, 
/Yl:.:> I RE.AO SR 
IC.ET ROUTIN~ NUMBl:.R, 
/~'S COMPl.1:.Ml:.NT IT, 
/AOt.J CURHE~T ROUTlN~ NUM~t.R, 
/lS IT Tt-415 ROuT!NE7 
/YES, GO 00 IT, 
/NO• IS THIS THE L.AST ROUTINEr 

/NO, 
/YES, INCORRECT ROUTINE NUMdEH 

~ 
.. 
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;j2':J7 <.Slj CHA l N•'.i I ..;M:.-i S11AI.. T /HAL.Ti ( ~Hii! l GO Cnt.1,;K, 

.'.260 7o;;i4 i,.A:.-i /HE.AJ SR 

r: 201 7._•t.o -tT:.. 
'.);...,.., 7b,S{.J :.-itL. CL.i< /HOUT!Nt. St.Lt.CT?CSRll 

Lo - ... t: 
I '/..."l :.:' t: jj .,;Ml-' Gt. THJY I YE.::,' 

!(,..'.::.~ .... 
..;;::o4 :i.~~o f Iii.; ·'<X T::. T 

.:<:o5 7 ;,j Iii l l Ai., 

Jt:o6 7o4IO ::.tA CL.A /LA!:l T ROUT l Nt.? 

0267 ':J23b JM!-' Gt. TrWy•3 /NO, SET UP TO IJO Nt.xT HOUT!Nt. 

'5 2 721 76i;4 i,.A:,, 

it£71 7~(?0 ., Tl. 

0272 77 llO ::.l'A CL.A /LOUP PROGRAM? CSR2l 

(12"13 ~23.) JM" Gt. THUY /YE:.!:i' GO Rt.P~AT PRO~RAM, 

e274 740<:! Pr<lst.NjJ1'HLT /PRUGRAM t.ND HAL.T 

.t2 7:; ., 2:; I JMt" CHA!NN /lsO CHECK ~OH OPTIONS AGAIN, 

~276 ., i£) .t iO ~ J'<wlJ' {J 

l.'l77 7.S0k:l "L." CL.L. 
.63.ili :i,430 ·- 1AiJ l NXTST /LsET ANO STORE:. NEXT ROUTINE 

031!l1 .S<J34 U(.;11 RTNNO /f~UMl:jf:.R I 

~3.02 2e30 l!:lt NXT!:iT 
tl.503 :i..:l30 lAU NXT!:lT /!:JET CURRENT 

1'i304 311S i..J\;A Tt.MP /kOUT I Nt. NUMl::lt.R 

~305 2.130 !St NxT::iT 
i(l306 11.:130 1Au r-.ixr::ir /!)t.T CURRt:NT 

0.S~7 31U3':J iJCA CURTST /ROUTINE AUURESS, 

r:; Sl0 l=>lj 1 AU I Tt.Mp /!)ET NEXT 

iv-311 3~30 UCA NXT:::iT /HOUT!NE AUDRESS, 

d12 ";)b70 JMr' I FUl'l;.iU /t.X IT, 

0Sl3 <J~011J 5,.,AL TI ttJ 
I 

l.314 7 bv)'+ 1..A::. /HEAD SRo 
I 
r- rt31!:> 77V:'I: ::.MA CL.A /HALT? (SR!Cl 

r-
.. --= ~·-

e.s 1 6 ?71.) JMt" I SHAL.T /N01 t. X IT 

0317 :;.\034 !AU RTNNO /bET CURH~NT RTN ~UMBt.R 

t:Sl0 74V)t:! HLT /UN~ONDlT!UNAL. HALT, 

d.21 ?71.) JMr' 1 SrlAL. T /t.XlT, 

' I 
i 

0 f 0 0 
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t.;?322 0001£1 STCTR1 iO 

0323 720!0 Cl. A 

ia324 l 72<:: TAi.J 1 STCTR /L>ET CTR AUDHESS 

0.$25 311S 
i.Jl,;14 Tt.MP /STORE. AT TEMP, 

!0326 e;.s2.:: l~t STCTH 

0327 1720: TAU 1 STGTR /L>ET COUNT ANU STORt:. 

03.S0 3:>1.S IJ(,;A l H.MP /PEK C<TC.MP) 

0331 232' 
!St STCTR 

0.S.S2 !:>72~ 
JMr' 1 STCTR It:. X l T, 

03.53 000!0 U\,.YMS1 IO 

03.S4 730!0 CL.A CL.L 

k1335 1ia2.s lAU i.lEl.A VM /L>t.T MILLISECOND COUNT 

0336 304!0 i.JCA MSCTR t:::iTORt:. AT MSCTR 

03.S7 574!0 JM... 1 ,+l 

0340 V,1.$41 
I +l, 

0H1 104~ 
TAU l'llLl /uET 1MS CONSTANT 

1:?342 3041 UCA MlLCTR /STURt:. JN Mii.CTR 

0.543 C:?li:l4l l:;t MlL.!;TR /IJELAYEO 1 MlLLlSt.CUNi.l? 

f/l3't4 534.S JM!-' I •1 /NO, 

0345 2!04!0 I ~t '1SCTl-l /YE~. DONt:. Dt.LAY1NG7 

IO.S46 ~.53/ 
JMiJ , •7 /NOt uO U~LAY ANOTH~R MlL~Ec, 

!0347 !:>73-> JMt-' 1 Ul.YMS /t:.X IT, 

03'0 ltlfa0IO ULCNT1 IO 

i:J3!:>1 444/ JMl> I RANQNO /L>ENERATl HANUOM NUM~t:.R 

lcl3'2 0120 ANU 01..YMSK /MASK OUT UNUESIRt:.0 61TS 

03!:>3 i45i0 ~NA /RE::iULT tEH07 

1()3~4 !:>.S5l JMt-' 1.)l,CNT+l /YES, GET ANOTHER NUM~t.R 

ti.S:55 7fcl4l 1..MA 1 AC /NO, ~'S COMPLtMENT IT 

03,6 31tl2.5 UCA l)t.l.,AYH /STORt. AT UEl..AYH 

03!)7 575!0 JMr' 1 OL.t;NT /t.xlT 

"3 f) fl) k1012JIO C~L..f I ilJ 

0Jo1 ]Cfc)llJ I.. I." 

1!)362 l76IO TAIJ 1 !;HLr 

.cl.So3 .s.sn l)l,;14 GRGTR 

~.S64 2.56!0 l St CkU 

i:i.So5 445!0 JM::i I XTYPST 

;:)3b6 iii.SU '+'I 

/)367 2.57!:> 1~t CR(.;TH 

(:13 JV) !:>36' 
JMI" , •.S 

;:)371 !:) 7 6!0 JMI" ! CRl.f 

.;,3 72 W,ilO 1 :::> 
tllO l!:> 

J.S73 '1i01<:: il'ilO.l.t 

;()3 74 IO k101 iCI0.0 l 

0375 fll IO rt: IO CRC.:TR, {) 
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1J40io II' 171•1 
/RAl';DUM iliUMQER ~1:.NE.RATOR SU~ROUTlNI:. 

Z400 0~00 RA0.Gt.N, {, 

i(;4\tl 7 if/J'I,, l,;L.~ 

iV402 l<'.4i TAJ -lANTNl) 

~403 li21 fA>.I r\ANUt:.X 
w;i404 '/ 041(; ::>tA CL.A 
04-1, ;,i::p JMi"' ;.(ANTAO 

04iti6 1231 1AU RANTi:lL 
0407 ;)221 i.Jl.A RANUt:.X 

0 4 llil 123!0 UU rlANl:UN 

0411 7104 \;1,..1.. RAI,.. 

0412 743!0 ::ici.. 
C:l413 7001 I A\.. 

0414 3i::3IO 1 • .11,;.; RANI.ON 

0415 l23lii RA'HAU1 TA\J RA:\JCON 

0416 1021 !AU I RANDEX 

0417 .So27 \,) i,, Ii l RANDE.X 

0420 li!4J 1 Au RAN::iA\I 

t.:421 701!0 "'(Ar( 

0422 162/ 1 A iJ J RANUl:.X 
0423 2i2l l::it RANUt:.X 

0424 324j iJCll 1-(AN;,AV 

0425 l24j TAU RAN;,Ay 

0426 560!0 JM i"' l RANGl:.N 

0427 0442 RAl\iUEX I RA 1\1 T :\Ji) 

0430 6:>4j RAiliCOt111 0 :;l 4 .s 
04.Sl I043i RAN Tl:h. 1 ,•1 
04J2 6::>4j O:;><+j 

0433 32llii jdi;) 
0434 076~ (1/0::> 

04.35 ::,432 ::>4J<:: 
04J6 2HJ I t:. lJJ I 
,04..)7 7654 /6,4 

0440 4.521 't~il 

~' 41 ll(i 70 li.116 

442 7.Sjb i1A'vTNu1 -' 
43 f;JL()IO RA>\iSAV, <i 

0 0 0 
- ~;=;:;g;;;-~-·i.o.~------::-:-=-:-=--::-~-



i(l444 
0445 
1()446 
1:;44 7 
0450 
0451 
0452 
0453 
04:;14 
04?5 
0456 
04?7 
04o0 
0461 
0462 
0463 
0464 
0465 
0466 
0467 
047~ 
0471 
0472 
0473 
0474 
0475 
0476 
0477 
0::.00 
05k11 
0502 
0503 
iO?l:.4 
0505 
0506 
0::if0 
0510 
0?11 
0?12 
1'.:1513 
0?14 
0:>15 
0'l.6 
0::117 
K.;520 
0?21 
0::i22 
0?.:.3 
l:i?24 
0::i2:. 

~ 

<11'.lfCIO 
n;o111 
164'1 
315i0 
.H51:: 
U4'! 
l?5IO 
7 iO l 2 
701.:! 
7iO12 
426.5 
l.551U 
426.5 
215\0 
5;.:5.: 
0e:01:1 
015.5 
3151 
115<:: 
7 b4IO 
53[dl0 
1151 
745\0 
527b 
4.s11 
566-5 
2152 
:>oo-5 
3152 
1151 
71i41 
745ill 
527'+ 
71?01 
7 b5IO 
5 t, 4 '! 
1151 
3321 
J.151 
431/ 
116.:l 
3.521 
566-5 
0IO~ill 

115 'I 
7?li<: 
115? 
1150 
4'+54 
:,711 

~ 
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/TYPE CHAHA~Tt.R STRING SUtiRUUT!Nt. 
TYPSTl.n iO 

i..L.A 
1 AU l TH'STG 
u-.;11 TtMlJ 
iJCA Fi..A\J 
1::it TYPSTG 

TSCl.1 lAU 1 Tt.MQ 
KT i; 
r<TK 
r<TK 
JM:S TSC.: 
TAU ! Tt.MQ 
JM::i TSC2 
1 :>t TE.MU 
JMr' TSCl 

hC21 IO 
ANU K77 
UCA Tt.MH 
1 Ai.I FL.AL> 
StA CL.A 
JMr' TYP:::iP 
TAiJ Tt.MK 
::,NA 
JMr' , •3 

TYPAT, JM~ PRJNT 
,;Mr' I TSC2 
l::it Fi,.Ali 
JMI-' 1 T::ic2 

TYPSP 1 UCA FL.Al> 
TAU Tt.MH 
\,; ! .. 
!:>NA 
JMr' TYPAT 
j A\,; 

!:>f'.i< Cl.A 
JM"' l TYPSTG 
IAU SK!l-'MA 
UCA SWITCH 
TAU Tt.MK 
JM!:> PK l/\iT 
fAU SK!l-'PA 
UCA SWlTGH 
JMP l TSC2 

PH!NT1 \0 

lAU M4-' 

s .. rrcn, ::ii-'" 
TAU Cl;.:liti 
1 AU Ci::4kl 
JM::> l UPUNCH 
..iM~ l Pk!NT 

ll.>E. T AND STOHt. 
/INITIAL AUIJHE.SS 
/CLt.AH FL.Al.>, 
/::,ET UP 1:..XlT 
/PICK UP UATA 

!GO TYPE lST CHARACTER 
/PICK UP ()ATi:.. 
/~O TYPE 2ND CHARACTEK 
li:..Vi:../\i STH!NG AUDRt.SS 
/\JO 8ACK FUR MORE. 

/MA:::iK OFF b t:l l TS 
/SAVE CHARACTER 
/TEST "Sl-'t.C!AL." FLAG, 

/SET TYPI:. SPE.C!A~ 
/NO, HEGUL.AR CHARACTER 
ltEH07 
/YES, St.T ~LA(;, 

/N0 1 PRINT 1T 1 

/RETURN, 
/:::iEl "SPt.ClAL." F~AG, 

/t.XiT 
/CLt.AK FLAu, 
/TEST FOR IO I 

/J.:1: TYPE "lll" 
/HST FQH IOl 

/YE:::i, EXIT CODI:., 
/ALlEH INSTRUCTION 
/TO Bt. 11 SMA 1' 

/TYPE CHAR 

/ALTER INSTRUCTION 
/TO Bt "SPA" 
/!-il:.TUHN 

/COMPARE. WITH 4<l 
/OR SMA ~0~ SPl:.C!AL COJt.S, 

/~0 PRINT CHARACTER 
/lit TURN 

~ 
.. 
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0:>26 k.ltl~JO P1,1f\.\.;H1 '1 

1'.'.?27 2121 !~t P~ LAG /~ET PFLAG 
.;?,>2\ 6il4b )\._;) /PUi\iC11/i-'l'i I NT 

0:>.31 ?<:: ~ !() Ll,.11 

;:J:>J2 ::.121 1AU ?Ft.AG /GET CiP~1..AGl 

IC?S3 7651(1 :i1~A CLA hL"G Rt.::>t.T7 
k:i5->4 5J3l JM"1 • •..S /YU) 

0!?35 6041 T~r /NO, FLAli UP? 

3:>J6 !:>..S3i:: JMl-1 ,~4 /NO I 

0?..S7 ol:'J4' l ~- I y E.:,' CLE.AR PRlNTt.R Fl.AG, 
0?40 3121 U(.;1< PFLAG /Clt.AR PFl.AG 
0?41 ;;720 JMl-1 l PUNCH /t..X l T, 
0?42 icH.l 0IO MOVVE., Iii 

0?43 720!0 (,;l.A 

0?44 1741! TAU l MUV\IE. !1.1£T AND STORE 
0!:>45 3364 U(;A FADUR /"FROM" AOLJRt.SS 
0546 2J4<: l St M()VVt. 
1;)54 7 1740: lAU ! MUVVE /\,ET ANU STORt. 
0?50 3.S6:> uCA TADUR /"TO" ADURt.SS 
0?51 d.S40:: 1::t MUVVt 
0;:i2 l 741:: lAU ' MUVVt. 1\:E. r ANi,) STORE • 
0:>53 3..S60 i.J\;A MCTR /"MOVE" (.;QU:\JT, 
05:>4 2341! l :>t 'IOVVI:. /$ET UP l:.X!T, 
0'::>55 116'1 MQVtA1 TAU I FAUDR /GET "FROM" WQRO 
0556 376:> !,)(;A I TAUl)R /STORl AT "TO" l.OCAT!ON 
Q::>:;)7 2..S6'1 !::it FADWR /+1 TO FADUR 
0'::>60 236=> l::it TAuUR /+1 TO TAl.lUR 
~561 <::36b l::it MCTR Ii.JONE MOVING7 
0562 5 ..S5:> JMP MOVl:.A !NO, REPl:.AT 
i:i!:io3 5741! JM!-' l MUVVI-. /VE::i, EXIT, 
0564 f;00l0 FADUR1 /) 

0565 ~00!0 T A!..lOR 1 .0 

i£):>66 1600!0 MCTR, .0 

• 

0 c 0 • 

--~~ 



~ 

iJoe11. 

06(0 Cl/liUill 
16601 7i;! kl Ill 
0602 320'+ 
0603 :; b lo:llO 
0604 00010 
0605 k:00IO 
06i06 037 / 

0607 ~lll0IO 

0612J 720!0 
k1611 1204 
0612 320' 
k:ibl3 14'0' 
ia614 710IOl 
061:, (;20b 
0616 3i0'+ 
0617 1l:kl' 
1.:)60::0 :>bli)/ 

~621 I0001l 
lllb22 445' 
0623 ~131 
~624 .. 17:> 
lll625 7770 
"'626 445:> 
0627 IU131 
"16.SfiJ 4J0/ 
l.::lb.51 /770 
k)6J2 '+45:> 
k:)6J3 l/Jl3l 
06.S4 4421 
06.55 777t:i 
icJ636 :>621 

~ 
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*• 17/+l 
/!NlTIALltt. ti!NA~Y PATll:.RN ::.UdROUTlNI:. 
hlTPf, I) 

.;LA 
L)(.;A PT0 
JM!-' l lNITPT 

Pflb 1 ill 
PT 11 IJ 

/::iET Pl l.::l=ill 
It. x l TI 

PTMSK• ~/I 
/SUdRUUT!Nt. TU Sl:.T AC TO NEXT BlNAHY PATTE..RN CHARACTEH 
GE..TPTl1 ill 

\;L. A 
TAU ?Till /l..ET PTl/l 
LJCA i->Tl /STURI:. AT 1-'Tl 
l AU PTl /l>E. T PTl 
l Al., 1•1 TU A!; 
ANU PTM:>K /LIMIT TU t! dlTS 
U(.;A PTlll /STURE. AT PTIO 
I AU PTl /l..ET PTl 
JM!o' l Gt. TPTT /1:.XIT 

I :,1;. T 
S T!:!F 1 

~U~~t.H A~E..A SU~ROUTlNE 
ill 
JM::t I UMOVE.. 
CH 
~L.Ul,;KA ., 
JM::. l UMOVE.. 
I., f( 

dL.UGK~ 
·t 
JM::. I UMUVE.. 
i,;H 

~L.Ul.,KI,; 

•.:: 
JM!-' l STl:H" 

/MOVE CRLr TO dLOCKA 

/MOVE Cf<Lr TO ~L.OCKd 

/MOVE CRLr TO dL.OCK!; 

11:.X lT, 

.. 
~ 

• 



06,)7 
~640 

Ji,641 
~6«2 
l(.<643 
'1.1644 
0645 
0646 
0647 
06!:>0 
06!>1 
0652 
0653 
(06!;)4 
ill6!:>5 
06!:>6 
06:i7 
0660 
0661 
0662 
0603 
0664 
0665 
0666 
0667 
li:i670 
[()671 
0672 
0673 
0674 
0675 
0676 

'()677 
700 
701 

<; 7!02 
z 703 
iO [() 4 
iii 7.: 5 
0706 
k,7'1.17 
iv 7J.0 
0711 
0712 
0713 
0714 

"'kl0!0 
720il 
163/ 
.;24'.::> 
'U.37 
445' 
k:iicll:.HO 
417/ 
'777' 
445!:> 
4171 
4202 
7 6 7.!J 
445!:> 
417/ 
4311 
i1:!7IO 
:>6 3 / 
000!0 
445!:> 
17111J 
417/ 
7701 
445!:> 
171!0 
4270 
7761 
445' 
417i' 
4..Sll 
767J/) 
566l. 

11Ji00IO 
445:::> 
;:J(.:)21 
417/ 
7170 
445!:> 
4171 
4201 
767i. 
44::>!:> 
4171 
4'511 
76 7'tJ 
';!b71 

0 

Fc~.,S, 

FoALL. • 

~ ciTMP 1 
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'° l,;LA 
fAU l Ft:H3 
1.)1,;A '+.S 
1::.i: Ft:iF.!J 
JM;) l UM!JVl: 
k'.l 

clj.,Ul,;Kl -..; 
.JM;) I UMOVl: 
t:iLUt.:Kl 
dl,.UCKl+..S 
-:u>::i 
JM::. l UMOVE 
dLlll,;Kl 
dl.U\;K/. 
-lllO 
JMi"' 1 FtlF3 
!O 
JM::> l UMDVl:: 
A 

dLUCKl, 
-11 
JM:S I UMOVE 
A 

t:iLU\;Kl•/7 
-11 
JM::> I UMOVt.. 
dl,.UCKl 
t:!l,.UCK2 
-l J.iO 
JMI"' 1 Ft:!ALL 

c'.) 

JM::. l UMDVE. 
l"'Tt.MP 
dl,.U\,;!\l 
-t. 
JM!:i l UMDVE. 
01.tJ(;Kl 
dLUl,;Kl•C: 
-;i.1<.16 

JM::. l l,IMOVE. 
01,.Ut;Kl 
oi,.UCl'\C: 
-J.J,kl 
JMI"' I FdTMP 

/FILL 144 CHARACTtR ~UFFEri 
/WITH 3 t;HAKACTtRS WHOS~ 

/AOURt.SS IS SPt.Cl~!~U 
/AT CAL~+J. 

/t.XlT 

/FILL 144 CHARACTt.R ~UFFEH 
/wlTH ALL PRINTABLE ASC!l 
/(.;HARACTl:.RS 1 

!t,X!T 

/Fl~L 144 t;HARACTt.R ~UFFlK 

/~!TH ~ATA IN PTEMP 
/ANJ ?TE.MPl, 

/tXlT, 

0 

.. 

0 • 
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0715 000\0 F ..i .3 ..S4, ill 

0716 445? JM::i l UMOV!:. /MOVE 4 CHARACTE.R ASR33 PH!NTLR 
kl 717 1b44 A..S-'r1P4 /WOHST CAS!:. PATTERN TO 
0720 417/ dLU(.;Kl /tlllJCKl 
1J72l 717'1 -'I 

iO 7 22 445? JM:, I UM()Vl I~ I i..L l:lLOCKl WI TH PA TH.RN 
iU 7 2 3 417/ cLUlKl 
0724 420j di,.0l,;Kl+4 
0 725 7674 -ll()'I 

!0726 445? JM:, I UMC1VE. It 11.L BLOCK<C WI TH PA TTE.RN 
0727 4171 dl.U(.;Kl 
0730 4311 di.,.UCK.i! 
07..S1 707\0 - ll. ll 
0732 571? JM!" I v"' ..s ..)4 /t.XlT 
07S3 0ltl01() Fw.3361 IJ 

f/J 7..)4 445? JM::i l UMOV!:. /MOVE 6 CHARACTER ARS.33 P~!NT!:.R 

2)735 165;.:I A..S-'-IPO /WORST CAS!:. PATTERN TO 
0 7..)6 4171 d\,.U(.;KJ, /til0CK1 
0737 77 7tt. -o 
0140 445? JM::i I UMOVE. /FILL BLOCKS WITH PATTERN 
IG174l 4177 0LU(.;1U 
~jl 42 420' dLUi.::i<1+0 
!0743 7676 •ltli 
0744 445? :>1UVL /FILL BLOCK2 WITH PATTERN, 
0745 4177 dl.UCKl 
0746 4.511 dLUCKC: 
'l.!747 7 0 7'/J - ll!J 
07?0 573j Jr' r' l Fri ..S .3 o /l;.X!T 

0751 000IO ~.-13351 ill 

0752 44?::> JM:;, I UMOVI:. /MOVE 8 CrlARACTER ASR33 PRINT~R 

0 753 :i.65b AjjWPS /WORST CASE PATTERN WLTH 
07::>4 417/ tiL.UCKl /!NTERSP!:.RSEU bt,.ANKS TO BL.OCKl, 
07'.;l5 7l7'<J - ;i. iO 

0756 445? JM::i l UMOyE. IF ILL 8LOCK1 WITH PATTERN 
'0757 4171 dl.%Kl 
076el 4207 cL.UCKl+l\O 
0761 770IO • J, IO"' 
,t;762 445? JM:i 1 uMOVI:. /~ILL BL0CK2 WlTH PATTERN 
i0o3 417/ dl..U(.;Kl 
0764 4311 ::li..UCK' 
0765 7070 - l.I. tO 
0766 5 7 :> l JMI"' I Fw.535 /U IT 



:-_:··~~ 
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1 li!01C *. 171+1 
1 '~ n; • JC.;>J IJ <101:1 F ... .)::>4, t 
10J1 44::;? JM::O I UMOVt:.. /MOVE 4 GHA~ACTt.R A~RJ::> PK!NTl:.R 
: ~:~ 0 2 :..oob A,j::>YiP't /WO~ST CASI:. PATTERN TO oLOCKl, 
l (1iU3 417/ :11..J.,,Kl 

1<" 0 4 7 /7'l -'I 

l k\ju':) 445' Ji'I:> J UMOVt. Ir I 1..L Bl.OCKl W l TH PA TTE.RN 

lb06 417/ t:!1..UC>\J. 
1007 420S 01.JC1U+4 

l~l~ 7674 -Ui't 
11()11 445? JM:> l UMUVE /r l Ll. Bl.OCK2 W ! TH PA TTt.RN 

lkJ 12 417/ ::ii.UC Kl 
1013 4311 ::il,.U(.;K2 

lill4 7b7'iJ -llic:l 
1015 56.:liil JM,_. I FWS5>4 /t:..X JT 
11iil6 k)Ji) 0IO F .i S::> 6, J() 

1017 445::> JM::> I UMOVt. /MOVE 6 CHARACTER A~RJ5> PRINTER 

10211 lb7C:: A ,j :;n.J P 0 /WORST CASI:. PATTERN TO tiLJCKl 

lit21 4177 t11..UCKl 

1"12 2 777i -o 
11:.ld 4 '15 ::> JM::O l UMOV£ Ir I LL BL.0CK1 W l TH PAT TE.RN 

1024 "417 I tli..UCKl 
1;,25 420::> ::iLUCKl+o 

lk126 7670 -l!()i 

1027 445' JM::. I UMOVE Ir I 1.L BL.0CK2 w lTH PA TTE.RN 

10.s0 4171 tlLUCKl 
1 U,jl •"511 t:!i..UCK2 

H.S2 7 b 7'() - u" 
Hj3 ?blb JMr' l fr.Jj56 II:. X l T 
liil.S4 klil01V Fw3::>S1 ii) 

1!035 445:> ,;M:::. l UMOV!:. /MOVE 8 CHARACT~R A~Rj5 PR!NT!:.R 

10.S6 l1Ck'.i AJ;iwP::. /wO~ST CASI:. PATTERN TO dLuCKl 

10.S7 417/ t;LUCl(l 
l cl'+ ~1 7 /7"tJ -1.:1 

1J<+1 '4::>? .,iM:::. l JMOV!:. Ir I LL BLOCKl W l TH PATTERN 
42 417/ t:!Lvl.•\J. 

l 4,3 4 <:kl I Oi,.vl.>\l+li:-

: ~·44 77,;-.; -ll<liil 

1 k; &t5 4"5' JM;:, I UMUVt. /fli..L BL.OCK~ WITH PATTERN 

l <14 6 "'1 7 / t:!LUC>\l 

H·47 4 '"! 4 
~--

oLUCK.::: 
1 ~ j ;~ '7 6 7 IJ -lJ.J 
1 ,;, l ::>b..5'1 .,iM"' l Fwj:;>S /t.XlT 

0 0 0 
~ 

~~~~~-



~ 

10:>2 l,h12J JO 

lt.1'3 .st:oo 
H!:>4 lb::>~ 

10?? 7~41 

l ~} :> 6 l2oo 
lil::i7 ;:: <:: !:>" 
1<Jo3 764!0 
1061 !:>2b'+ 
Ho2 225<:! 
11'163 5b5' 
lfllo4 1260 
Hl65 565' 
li<J06 0I00.0 

10b7 0~2Jl0 

lk'i70 4440 
11()71 110!0 
lk.'172 7b7" 
1073 1-501 
1074 4145'+ 
1!075 2.S0k:I 
1076 5i:!7.S 
1iJ77 ::>o61 
1lli:l0 i:HHJIO 
11ru1 l()j70 

1102 IOI00IO 
1103 ?2411J 
111:14 44!:>4 
1105 ::. 70' 

1106 0i02JIO 
11iti7 4440 
llHl 112' 
1111 7?5/ 
1112 4451 
1113 7t!.411J 
1114 313'+ 
1115 4440 
1110 11!:> I 
1117 ll2.S 
1120 6001 
11.il ::>700 

1122 k:..:lti.HJ 

""' ' 

6/26/08 14;46,t!.:> ?AGt. l' 

/SU~RuUTlN~ TO (,0MPARt GcACJ TO CcCALL•l) 
CHCt<, IO 

ul.'I w(,HK 

1 AU I CH(,I( 

~lA 

[ Ai.J W~HK 

! ~t Cr<CK 
~tA CLA 
Jl'IP , •3 
l ::it CliCI'\ 
JMP l CHCK 
lAU WCHK 
JMI"' I CHCK 

WCHK1 tO 

/~TuRI:. AC AT wCHK 
/~ET COMPARE uATA 
/~·~ COMPL,i:.Mi:.NT !T 
/A[Ju C(WCHK) 
/5ET UP ~UH UNl:.QUAL EXIT 
/l:.QUAL? 
/1\jQ. 
/YE~, SET UP FOR t;.QUAL. t.X!T, 
;t:.QUAL tX IT 
/l'(E~TDRE AC 
/UNt:.QUAL, EXIT, 

/~UNCH /.0 ICOul:. j]6) CHARACTEMS SUbROUTINt:. 
Pi_TLR1 IO 

JM~ l Sl:.TCTR /~ET P70CTH TO -70 
Pi'.OCTR 
-llllb 
1 AIJ LU Cul:. 
JMl:I l i.JPUl\iCH 
l~t ~71'11,;TR 

JMP , .. .s 
JM"' I PL TLR 

P7.:lCTH 1 Ill 
L.ut;Ul:.1 ~10 

/Lit:.T 3/o i,;OJE 
/uO PUNCH l T 
/ALL. CHAHACTl:.RS PUNCHED? 
/NO, WEPt:.AT, 
/YES, EXIT, 

/?UNCH ~YNC CHAHACTER SUBHOUT!lllE (NU~QUT) 

PSYNC1 .:l 
\.l..A CMA 
JM~ l Ul"UNCrl 
JMP l P~Y:i.tC 

/SYNC Ri:.AU~H SUcRQUT!Ni:. 
R:>YNC, iO 

JM~ l St:.TCTH 
-<;:,CT>< 
-~'1 
JMl:I ! Ur1RuY 
Cl..A CMA 
i.J(..A HtiUS't 
JM;:, l SI:. TCTR 
V \;Tr< 
~~~~HV 

lU'°" 
JMI" l H~Yr~C 

RSCTR1 u 

/SU AC TO 7171 
/PUNCH A RUdOUT 
/I:. X l T. 

/SET RSCTR TO -14? 

/wAJT FQH HEAD~R NOT "USY 
l><EAJ~R NOT ~usy, 

/SET REAUE>< tiUSY !NulCATOH 
/SET HEAUEH 11\iTERHUPT 
/~EHV!Ct RtTUM~ AUD-<ESS, 

/t:.NA3LE l~TE~RUPT 
/~X!T 

~ 



1123 
:i.124 
lld, 
1126 
1127 
i1.s0 
11.51 
11J2 
1133 
11.54 
1135 
11.50 
1137 
1140 
1141 
1142 
1143 

1144 
1145 
1146 
1147 
11,0 
1151 
11:>2 
1153 
1154 
1155 
1156 
11,7 
1160 
1161 
1162 
1163 
1104 
1165 
1106 

6:1l30 
113.5 
7b4IO 

:>J3' 
313" 
7.5!/J'tJ 
113' 
7"3~4 

113° 
54fi.JIO 
2.s2;::: 
':;4 71 
7604' 
4440 
112(: 
7'.>51 
'.;4 7"/ 

3130 
7"1 llO 
313' 
61:'.141 
5354 
ok'.14" 
3121 
5J6l 
61t3l 
!:1.56!0 
5751 
01:'.10!0 
740C:: 
7.301'1 
113" 
711)04 
1130 
6t0l 
540ki 

0 
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Rs::,t.Rv, KHd 
1AU )1'(t:li.lUT 
::,tA ;;l.A 
JMI-' ,+7 /NO, 
ui,,A Kt!U::,'r 

.,L.,A CLL. 
TAv l.l 1llK 
-<A I. 
TA.J AC 
JMr' l .1 
t~!! ~SCTR 
JMt' 1 UOUT 
H~T Cl.A 
JM::, 1 St.TCTR 
l'l::il.;Tt1 
~.::C::l 

JMt' 1 UOUT 

1 NT SVC, UCA AC 
Ii A lo( 

l)\;A L.lNK 
r ::i r 
JM!" , +4 

Tc; r 
Ul,;A Pfl,.AG 
JMl-1 OUT 
K::,~ 

JMI-' '+.S 
JMI"' I ,+l 

VCTR1 IJ 
HL. T 

01,JT, \;l,.A CL.I.. 
TAU 1..lNK 
"1 AL. 
TAU A(; 
LU·~ 
JMt' l -' 

/t'IEAO 
/ADU MINUS RUl:lOUT 
11 S IT A fWl:lOUT? 

/YE.::i, CLt.AR READER dUSY 1 

/RES TORI:'. L. l NK 
/i;E::iTORE AC 
/RETURN 
/14' CHARACTER READ? 
/1\10, 
/YE::i, NO SYNC, 
/:SET RSCTR TO ~145 

IRE.TUHN 

/SAVE AC 

/::iAVE L.lNt< 
/PUr-.CH/PH 1 NTl:'.iH 
/1'1101 
/YE::,, CL.t.AR fl.AG, 
/CL.t.AR PFL,A(.; 
/RI:'. TURN 
/t'iEAOi:.R/KYt;D? 
/NO ERROR, 
/(.;0 Sl:'.RVlCl READER 

/UNt.XPECTEU INTERRUPT 

/RE::iTORE L.1 i\Jt< 
/RE::iTORE At;, 
/~NABL.E INTLRRUPT 
/RETURN 

~ 0 



~ 

120IO *' 17/+1 

lU·~ <)la Ill I() PSTUP1 
l21t11 '1440 
1202 124:> 
121!13 417:> 
12!04 445:> 
1205 i313IO 
121&6 1244 
121t17 7771 
1210 :>b0i0 

I 

1211 011l0IO PJCR, 
1212 7 20!0 

1213 1b4:> 
1214 t.!4!:1 
1215 44';)4 
1216 :>bll 

I 

1217 ill it) lll IO Pt1L.K1 

1220 420!0 
1221 4211 
1222 2244 
1223 5221 
1224 561/ 

I 

1225 k:HllclO Pol.KR• 
1226 42011l 
1227 4470 
1230 4440 
1231 124J 
12.s2 4?7!:1 
1233 164J 
1234 311l2J 
1235 224J 
1256 444J 
12.57 4211 
1240 2244 
1241 !:>23J 
1242 502:> 
1243 01!!01Gi UAP 1 

1244 k;l l:li(l IO PCTH, 
124':> Jllftiii}lli PAUUR1 

~ 
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IGI 

:it. TLOG 
r'AUUR 
di..UL:KA 
MUVt. 
dl."GNT 
1-11,; TH 
-1 
JMI" 1 P:>TUP 

I{) 

\;l..A 
fAU l PAuQR 
1St PADUH 
JM:> I UPUNCH 
JM!-1 1 PUL:R 

IO 
JM:> P::iTUP 
JM:> PuCt-i 
1 St PCTt-i 
JMjol ~ .,z 
JMI"' ! Pt:H .. K 

I() 

JM::> PSTUP 
JM::> I UUCNTP 
::it. TLOC 
UAl-1 
Utll..K 
TAU I l)AP 
UI,;~ i.lt:.l.A YM 
!St UAP 
i.lt.l..AY 
JM::> PlolCH 
!St PCTR 
JMP , ... o 
JMP I PtsLl(H 
la 
1£) 

IGI 

/r'U1~CH St. TUP 
/!:>t. T uATA ADUR 

/::>ET dl.OL:K l.t.NuTH 

/t.X 1T 

/PUNCH UATA CHAR suB, 

/uET lJATA 
/UPUATt. PADUR I 

/uO PUNCH/PRINT DATA 
/t.XIT 

/PUNCH DATA ~LOCK fULL SPt.EO 

/uO PUNCH CHARACTt.R 
/AL~ CHARS PUNCHEU? 

/NO, HEPt.AT 
/YE~. EXIT 

/~U~CH ~ATA ~LOCK RANUOM STALLS, 
/GO UO SET UP 
/flLL DELAY til.OCK 

/utiL.K AOURt.SS TO uAP 

/lit. T L)t..LAY WORD 
/TO Dt.LAYM 
/UPJATE i.JAP, 
/Ut.L.AY, 

/GO PUNCH CHARACT~R 
/ALL CHARS PUNCHEO? 
/tl!U, Rt.PEAT 

/YE:>, EXlT1 

~ 



1246 
1247 
12:>.il 
12?1 
1?.:>2 
12!)3 
1254 
1255 
12::>6 
12?7 
1260 
1261 
1262 
1263 
1264 
1205 
1266 
12o7 
1270 
1271 
1272 
1273 
1274 
1275 
1276 
1217 
1300 
1301 
13"2 
1303 
1311!4 
1305 
1306 
13.J7 
l :si.1 
1311 
13::.2 
.:.313 

1314 
1s::..s 
1Jl6 
1317 
132"1 
1s21 
132<:: 
l.S23 
134'4 
lJ2::i 
13.:'.6 
1)27 
;:,33J 

--~- ......... 

!Oi:'i Ziil 
7 2 (;{; 
1134 
71>4:0 
:>2:,1!1 
5040 
<:li:iiJIO 
4240 
213'1 
4440 
131.:'. 
417:> 
445!:1 
01311) 
1s1s 
7171 
312:> 
!:::>65 '+ 
0;t011l 
42!:)'+ 
4440 
1151 
1..s21 
o!c:lU 
567!0 
kl Ill'° II) 
4.!5'+ 
4440 
115/ 
1314 
4440 
1S11 
4:>7:> 
6601 
5o7/ 
~~01'1 

"'"' 21 iU Jc),: il IO 

7201Ci 
1111 
3~2 4 

2s11 
447:> 
1711! 
3520 
2S lC: 
oc.;o 
4?11(· 
.;.c ,or!) 
:>S3l 
5.54/ 

0 
--~~~--~_;:: -

fHLlY I 

K:)TUP1 

RJt:!LK I 

R L) ti L. K 1-( I 

;J A~' 
R.\0UR1 
R~CTR1 
/ril:.AUt.R 
'<J"'SRV • 

~JSRV1 

Soi 
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() 

!,;LA 
l AW ~l:iUSY 

:itA CL.A. 
JMr' 'a,! 
JMI' l RRi.JY 
i) 

JM::. RRJ 
1 Sc RtlUSv 
::it:. TLOC 
KAIJiJR 
tll.U\;KA 
MOVt. 
tj(.KCNT 
11c;1,, T~ 

-l 
U(.;A l:.l'<RC..TR 
JMl'I I R::tTUP 
\(J 

JM:> R::, TUP 
::it. TLOC 
VCTk 
t<IJSRV 
lC,lN 
JMI' l RUl:iLK 
() 

JM:> RSTUP 
::it.TL.Qt,; 
Vl;TR 
l'IUt<:iRV 
:it.TLOC 
I.JAi'< 
l.JpL.K 
101\l 
JMt-' ! iWl:iLKR 
{J 

{; 

{J 

St.l'IV!(.;E.. RQUT!i\11:.S 
i,;LA 
lAu I UAh 
iJC..A 0t.LAY5 
lSt uAK 
JM::. l UiJLMSR 
TAI.I I RAUDR 
iJ(..A Sti 
I :>t KAUI.JR 
Kl-(1::1 

Ji"1::i I (.;Ht.CK 
{j 

JMr' t.kRU~ 

JM"' ~Ui.JIJNI:. 

/WAIT VOH H~R NQT BUSY su~. 

IF't.TCH RBUSY, 
/l<EADE..R l::IUSV1 
/YE.::i, TRY A\iAlN 
/i'IOoEXIT 

/WAIT FQR RUR NOT BUS 
/Sl:.T Rl:iUSY lNUlCATOR y 
ISl:.T DATA AUDR 

/SET UATA ~LOCK Ll:.NllTH 

/CLt.AR EkROR COU~TE~ 
/l:.X IT I 
/READ DATA BLOCK, VULL SPt.EU 

/GU DO SLTUP 
/SE..T Rt.ADER SERVlt;E 

/ADURt.SS1 

/l:.NABLE INT, 

/READ DATA l:iLOCK,RANDOM STALLS 
lllO UO Sl:.TUP, 
/Sl:.T Rt.ADER SERVICE 

/ADi.JRt.SS I 

/SET DELAY 1.iLOCK AOWRESS, 

/t.NABLE lNT, 
/t.X1T 

IMOVI:. 01:.LAY WURU TO 
/UEL.A vs I 
/UPI.IA TE UAR 
/STALL, 
/bET t.XPt.CTl:.U CHARACTl:.R 
/STURt. A.T Sl.i 

IU~UATI:. RADi.JR 
/READ CHARACTER 
/L.0 CH£Ci!. IT, 

/!;.HROR 
/1.>0uD, 

0 0 
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1.531 3:t24 l:.>l~OR I U(.;JI. l:.RR(.;R /STORE t:lAi.J CHARACTER 

13.32 212=> l !:>!! t.HRCTR /INt;Rt.ME~T ERROR COUNTER 

13..)3 ~330 JM!-' • •..) 

13.54 7'!. 4"' l..LA CMA /OFLOl'I, 1717 TO AC 

1.335 312' iJ(.;A t.kRt;TR /RESTORE TU 7717 1 

1.S.36 7604 1-A::O /READ SR 

1337 ~12.s ANU SR?MSK 

1340 76511J !:>NA Cl.A /HALT ON £RROR?(SR5) 

1341 !;134/ JMI-' ~ULJUNE. /NO, 

1342 112'+ TAU ~MRCR /Yl:.S, bET BAD CHARACTt.R 

1343 74"14:! Hl.T /l;.RROR HALT, ~AO CHAR IN AC 

1344 U011J Cl.A 

1:$4!:1 1320 l AU Sti 
1646 i'4r.1~ HLT /~DUD CHAR IN AC 

1347 231..) RuJUNt.1 1 ::,t Rd CTR /ALL. OONE.? 

13'!0 547/ JMI-' I UOUT /N01 TO MAlNL.!NE. 

13::;1 n010 Cl. A /YES, 

13'2 l.12' TAU ERRl;TR /l>ET C<ERR!,;TR) 

l.S::>3 7o5IO ::.l\iA CLA /ANY tRRORS? 

l.5!:14 ?.S51 JMI-' I .. .s /NO. 

13'5 112' JAU 1:.RRCTR /YE~. 

13::>6 7 4V)(. HI. T /NUMB~R Or t.RRORS IN AC, 

13?7 7 .SllJIO (.;I.A Cl..I.. 
1360 313'+ U(.;A RtiU!:>Y /CLEAR RBUSY INIJICATOR 

1301 113:> TAiJ LINK 
1.562 7 "1f04 HAi. /RE!:>TORE t.INK 

1.563 l1Jb TM.I AC /TO MAIN~INE. 

1.564 ;i4011l JMI" I icl 
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I 
l40JO *• 17/+l 

14.0~I iH:l 010 UL.MSR• () 

l4icJ1 7 3011l (,,;i.,A Ci.I. 
14kl2 1kJ24 TAI.I ut.1..AYS /~ET AND STORt. MSt.C 
1403 321~ LJ~A ~(,Tl-IA /l.)1:.1..AY COUNT 
1404 560:;, JMI"' I ,•l 
1405 l.4i210 '+J. 
1406 111l4i.:: TAU M!L.l /Gl:.T AN(.) STORt. 
1407 3216 U(,,;A RCTRt:l /l.MS CONSTANT 
1410 2210 l~t RCTRt:l /01:.1.AYl:.0 1 MS? 
1411 !>21!0 JM!' , •1 /NO, 

1412 221:> l St Rl,;Tt'IA 1v1:.s. DONt. uEL.AYlNG? 

1413 :>210" JMl-1 ,v7 /NO. 
1414 !;601/l JM"' l lJL.MSR /YE::i, EXIT 
1415 IOld0IO RCTRA1 '/) 

1416 kHJ 0!0 RCTRt:l 1 Ill 

1417 lei I/) 0 IO UL,CNTI" 1 IO /SUr::1 TO FJL.L 01:.i,.AY t:lL.OCK 
14~fiJ 445:> MOVt. /SET UEl..AY 81..0CK LENGTH 
1421 11.il 3IO r::li,.l\CNT 
1422 l.44i.:: Ut;;TH 
1423 7771 '"l 
14~4 4440 ::it.. TLOC /uBL.K AOUR TO ~AOUR 

1425 1441 UAIJUR 
1426 4:in I.I t:il., K 

1427 4447 Gr.;~NOr JM::. l RANOtliQ /Gl:.T RANDOM NUMt:lER, 

14.50 ru120 ANU OL.YMSK /REMOVE l:.XCESS t:l!TS 
14.31 745!0 ::iNA /i!ERO? 

14.52 ~227 JMr' GNt'(NLl /Yl:.5 1 GET ANOTHER NUMt:lER 

14.33 7id4l Cl A /NO, 2'S CUMPL.1:.MENT IT 
14.)4 31>41 Ul.;A l UAIJDR /STOR~ IT lN U~L.AY dL.OCK 
1435 2~41 1 ::it i.JAUUR /UPUATA D~LAY t:l~OCK ALlUR, 

1466 U4~ 1 ::it Ji.:TR /~LOCr< F"ULL.? 

1467 ':J~2 / JMI-' GNRNl.l /NO, Rl:.PEAT, 
1440 ::>61/ JMI" l JLCNTP /YE::i, EXlTt 

1441 11.l ~1 k?)IO uAuUR1 Ii) 

1442 iJlll 0IO UCTR, {) 

0 0 0 
-----::=~---. ----:::;---::---- --
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14:,6 
14::> 7 
::.4o0 

1461 
14o2 
1463 
1464 
140:. 
1406 
1467 
14 rn 
1471 
1472 
l'" 73 
1474 
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1476 
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i::>e0 
1:.01 
l :i ... 2 
:..::>t!3 
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127.J 
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/Pu~CH TtST ~O~MAL TEST SlQUENCE ROUTINE 
i'; T:, TI 

i\IT s TA I 

/PU1'JCH 
STST, 

STSTA, 

STSTb1 
STSTC1 

{; 

::it. Ti.. 0 i,; 
"lt:!u::iY 

' HJ l 'JT::iT 
JCA 'JTSi A 
JM::i l UPLTLR 
JM::i J UPSYNC 
I{) 

JM::i l Ul'ISYNC 
JM::i l i,lr<Ui3LK 
JM::, I uPLTLR 
.JM~ l Ul'IHOY 
JM!" I CHAIN 

r::.STS SPt:.CIAL 
<l 

::il Tl..OC 
ridU::iY 
.:. 
r._u 
J(,;A 

TAJ 
U(.;A 

.,JM:> 
JM::i 
(. 

J~i::i 

.JM;, 

.0 

l STST 
ST STA 
ST STA 
STSTC 
l UJ.'L TLf~ 
l Ul-'SYNC 

UHSYNC 
URUt:!LK 

/CL.EAR R8USI' 

/SEi..ECT PUNCH MODI:. 

/PUNCH t.UUE.R 
/PUNCH SYNC CHARACTl:.R 

/SYNC Ri:.AUl:.R 
/READ DATA BLOCK 
/PuNCH TRAll.E.R 
/WA!T FOR ROR NQT BUSY 
/CHAIN 

Tl:.ST Sl:.QUENCE ROUTIN~, 

/CLt.AR Rl::lUSY 

/SELECT PUNcH MODl:. 

/PUNCH L,t.AUER 
/PUNCH SYNC CHARACTl:.R 
/PUNCH !JATA BLOCK 
/SYNC RE.ADlR 
/HEAD DATA BLOCK 
/PUNCH DATA tiL,OCK 

JM!" ::.TSTtl 
/COM~INl:.J ltST NORMAL TE.ST 
c.1;TST1 t 

/GO Rt.AD AGAIN 
SEQUENCl:. 

::.1:. TL.DC 
"'l~\.ISY 

iJ 

Ji'!:> 

..;M::i 
JM:> 
JM::. 
JM:> 

JM::> 
JM::. 
.i.,::;, 
JM::. 

JM"' 

UPLTLR 
JPSYNC 
JPtiLK 
urlSYNC 
UrlH1.,KR 
UPtlL.KR 
:JRUSLK 
UPLTLR 
Ul'lkOY 
CHAIN 

/CL.EAR RBUSY 

/PUNCH Ll:.ALJt.H 
/PUNCH SYNC CHARACTl:.R 
/PUNCH UATA bLOCK INO STAL.LS> 
/SYNC Rt.AUlR 
/l'll:.AD DATA BLOCK (STALLS) 
/PUNCH DATA tiLOCK CSTALL.Sl 
/HEAD DATA BLOCK (NO STAL.LS) 
/PUl'.CH Tl'<All.lR 
/WAIT FOR REAOl:.R NOT tiUSY 
/CHA J 1\1 

~ 
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/TYPL Ll~t:. JF 3 CHARACTl:.RS CNO Ut.1..A,l 
1:;;i16 ~"lr.1011! T YPU~.j I iO 

:i.? ... 7 7 t'/;>/J l,;1..A 

1'd0 3t2.j UCA Jt..L.AVM /(.;LUl.f Ut.L.AYM 
l?d 1710 TAU l TH'LN.3 /StT ANU STORC. 
l 5 2 2 3j2? !,)(.;A • +S /Alll.IRt.SS 0~ UATA 
1'.:'.3 2.s10 i::it TYPLN.3 
1!:>24 4461 JM::> l i,JrdF.S lliO FILL 8UF~E.R W!TH .S CHARACTERS 
1525 iiH:J011J iO 

1526 4450 JM::> i UTYPt !liO TYPE LI Nt. 
1527 :>710 JM!-' l TYPL.N.S /t:.XIT 

/TYPE Ll~l:. UF A::iCII PRINTABLE CHARACTERS 
15 .. Hl 02l1'li0 T YPl:., :a 
1'.':i.31 4440 JM~ I St:.TCTR /SET TCTR TO a76 

1:>32 1'51 T(;Ti-1 
1533 7eo4 -ll4 

1 '.>..34 4440 JM::> I St:. TCTR /SET fETCH TO ADDRESS 
15.35 1::15.0 ~ t:. TCH /OF BLOCKA, 
l?.56 417? dLUCKA 
1537 liO 2 .j TYl't:.A I fAU Jt:.LAYM /liET CCUt.L.AYM) 
1540 764'/J :::itA CL.A /'tj? 

1':>41 444.j JM:> I ul.. Y1MS /NO, SO UEL.AY, 
1542 1151() TAU I Ft. TCH /Yt.S' SET !.:HARACH.R 
1543 4454 JM:> I UPUNCH /liO PRINT CHARACTER 
1544 2351() l !:>t Ft. TCH /SET UP VQR NEXT CHARACTE~ 

1'.:>45 t::J?l !St T(.;TR /l)ONE? 
1':>4~ ':>337 JMI-' TYPt:.A /NO, REPt.AT 
1::147 ':> 7 3 VJ JM!-' i TYPE /YES, EXIT, 
1':>':>0 kj ii! .u.., h.Tc;H, I? 

l"::ll 1?00i<l TCTR, {) 

0 0 0 
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lblZllO *. 17/+-l 
lbZ0 ;, ;o !.) I() AS!;CN 1 '(J 

lb~l lbkllO f A .J l A::i!;CN 

1602 3i.3b ui.;i. wAsi.; 

16 "'3 2~~"' l ::it A~Ci,;1\1 

1604 1611)!0 f Ai.I I A:iCCN 

16~5 323/ i.J(.;A SASC 

1606 (:'. 2 Ill IO 1 :>t ASCCl\I 

l6Kl7 1241 TAU K771cllll 

1010 irJb30 A Ni.I 1 WA~C 
1611 711C:: l'(flol GLl. 

1612 711llC:: 1o(Tt( 

1613 7it!llt:: l'( Tt'I 

1614 4i:!2J JM:t cNV 

1615 22.3/ 1 ::,t SAS(.; 

1616 1241 1.1\1.J K17'1JVJ 

1617 Hl4i0 !,;MA 

1620 iu630 ANU 1 i.IASC 

lb21 422J JM:t CNV 

164::2 ::io0i0 JMl-1 1 ASCCN 

J.64:3 fllf(J0t0 C;>,iV, '(J 

lo~4 324111 i.Jl,;A A::iCT 

1625 l24·lll 1 AU ASCT 

1625 711l0b to<H, 

lb27 7fll04 P<AL. 

16.30 ki2 4C:: ANi.J K{;/'iJ/ 

16.S1 124kl TAU ASCT 

16.S2 !0242 Ai'li.J Kid /'IJ7 

16.S3 124J TAJ KoillbiO 

1634 363/ i.Jl,; A I SASC 

1635 :>62J JMt-' I Gt\IV 

16.S6 kliil010 WAS\; r (J 

16.S7 lilicl0i0 SASC1 iO 

16'1111 llillliG)lll A:,(.;f 1 IO 

1641 7/t/J'/J K 77 "Hh II""' 
J.642 '{) 701 K()1'1J7t 'I;/()/. 

1643 6061() K6.,611:i r oiaoic 
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1644 'l.Jl.41 AJ.SwP'+1 '(J'i.117 I"'" 
1645 ,(,337 IJ,),)/ /LU T ARROW 

lb46 ;)321 /J,)d /"W" 

1047 ~2!:> l iJl.";)l I" I'' 
lO::i3 024/ A3.S,;Pb1 (JI.'+ I I" I" 
:;,6::il 0.S3/ t;,),)7 IL.UT ARl"IQW 

16::i2 1t13z7 'llJ1.I /"W" 

1 tn3 ki2::i I "'"':J7 !"!" 

io:i4 JO.S27 llJ.SC.7 l"W" 

lb:.>5 t:J.S37 'IJ.S.Sl IL.Er T ARrlQW 

1656 0241 A33WP~, '(Jt!,11/ I""' 
16::i7 '124!0 ()t!,'lid /SPACt:. 
1660 111337 JO,),) 7 /L.Ef T ARrlpW 

1661 ~24!0 "'"""' /SPACt:. 
1662 111.SZI 'IJ.St.7 l"W" 
1663 i<i2411J iCl.'+IO /SPACt.. 
1b64 0257 vu.::i 7 /"!" 

1665 fli2410 ijj t!. '+IO /SPACt:. 
1666 i:l24 / A..S!:lwP41 .,,,., I' 
1667 il.S3.S "'.s,) J I" [" 
1670 -,jc 7 I '/JC.II I"?" 
1671 ~30.S IO J IO .S /"C" 
1672 lll"t!.4/ A3:::>!*Pb, 'iOC.117 I"'" 
1673 IGi.33.S ill J,) .s I" [" 
16/4 VJ27 / (;t./ / !"?" 

1675 ;:i.rn.s iO.SIO.S !"C'' 
1676 0277 .:Jc.17 I"?" 
lb77 ~33.S .. .s.s.s 1" [II 

l 7~k'.l io24 7 A3:::>WP::I 1 '(d.'11 I"'" 

171111 i/124!0 iO c. "IO /SPACI:. 
1702 ki.S3.S (;j,)J I'' [" 
171()3 024'/J """tel /SPACt:. 
17.14 "''- 7 I '/JC.17 I"?" 
l 73:, ld24k'.i .ic. "-' 1SPACt:. 
17~6 lt.i.S0.S .c,) '°,) l"C" 

l 7iti 7 162 4 Iii tic<+ld /SPACt:. 

171~ "'1J01 A I ,)~l. 

:i.711 11)3~1. ,) !04! 

1712 ios0.s .s",) 
1713 .iJIC)4 u, :, IC II 

17l4 t.JS0:::> ,)~";) 

171:; k1S0b ,)iQO 

1716 ..i.501 i.i, ,)"iJ I 

1717 .os1.o ,) l (; 

l72J 0s11 ,) l. l 

l i i::1 "'.51 t: J. ~lC. 

17<:!2 !UH~ .Sl~ 

17"3 0..514 .)l<I 

17t:4 111.Sl~ :-1, ,)l? 

l72S ,1310 ,)J.0 

17G'.6 ltl.Sl I ~ll 

• 

0 0 0 • 
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1727 IJ32IO p, .) "., 
17Jel ia32 l "'l. 11.a IOS<:'t. """ 17J2 ll)j 2J ~, Jt.J 
1733 kl32'+ Jt.'+ 
17.S4 k.1627 Ji:::> 

17J5 iJS20 v. Jt.O 
1736 VJJ2/ .u.1 
1737 k:l33IO J.) IO 

1740 w.i.531 y, .) .) .I. 

1741 0332 ""' 1742 lu261c'.1 C:OIO 

1743 0261 ONl:.1 C:Ol 
1744 ~26t. "'" 1745 'iJ26J tOJ 
1746 ki264 F OUf.11 t.o<+ 
1747 iu2o:> t.o:> 
17:>0 !0260 coo 

17::>1 lcl2o/ SEVlNr t.o I 

17:>2 027!0 0-C 

17:>3 !0271 t.7 l 
17:>4 11i241 C24l.1 t.111 
17::>5 024it. t. 4 t. 
17::>6 i024J t.4.) 
17'7 lll24'+ C244 1 t.4'+ 

1760 lcl24' t.4:> 

17C>1 iu241:l t.40 
1762 'iJt.4/ C247 1 t:.41 
1763 kl251!1 .:::>.O 
17o4 0ibl ,,l 

171:>5 iii25t. c2:>2, t.,t:. 
1706 ii) 2 :>-~ t.::>J 
17o7 kl254 t., .. 
1770 02:;:> c2::>:>, t. ::>::> 

1771 ,J2f)O t.::>O 

1772 V:,2:;) I t.' I 
1773 .,;2 7C. G212, e:. 7 t:. 
1714 ./J27J .:: '::i 
1775 JD'+ t.l'+ 

1776 IC.12 ?:> G,:!7::> 1 .a::i 
1777 i:.-270 .:: /Q 

<::00ili 0n1 .::II 
2J01 IG),HJi3 cJ~lll. J.:i!O 

2J02 1'.J.S.33 jj:) 

1::003 1)334 .).)'+ 

U04 lt.1.~ 3::> C3.S:>1 j.);, 

z..,.;5 .;;s,so .)JO 

20t!6 iJ.S 31 jj/ 
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2002 4112-S SPTST1 41()' .s /::,Pt,;, S 

2063 20;.::1 t:'.llllOl /P 1 A 

2064 03~:;:> ii .s iO:> It,; 't. 

2i6t>5 402'1 '+"' 4 
/!:iP(..,f 

2r166 r;? 2.s iO:>.:!.S It.' ::i 

2iJ67 241iJIO "4 "'"' 
/T 

2'170 010!0 ~l.JOIO It.Nu coot. 
2071 4i014 !..FTST, 41(Jl4 /SPCrl. 

2~72 064!0 iOO'llO I~ ,SPC 

c. '{)7 3 240:> "'ll(J!:l IT, t. 

2074 2.S24 c:!.S c:! 4 IS1T 

2075 0!001 IOIOJOl It.NU coot. 
21676 41::10.S CHRTSlr 'llOIO.S ISPt,;,C 

20"17 lill0l lilJIOl /H 1 A 

2Ul0 221()1 c:! c:! iOl IR1A 

21131 032" IO.St'I IC,T 

2102 0:>2.: l()!:c:!2 It. I K 

21~3 41()2'+ 41:)c:!4 ll;iPi,, IT 

2104 iil?2.S IO:>t .S 11;.,s 

21ii.J5 242.S £4£.S IT, :i 

21kH> 0001 IOIOIOl It.NU coot. 
2Ul7 4'12/ WCPTSTr 'HU.7 /SP(.. ,w 

2110 112.: l7c:!2 /QI ri 

2111 2.524 .:Jc'+ /0 I I'( 

<:!112 400.S '+IO \0 .S l::iPC1C 

2113 itil2.S IOlc:!J /A 1S 

2114 icl?410 iO:>'lw:l It. I !:iP(.; 

2115 2fl.l0l c:!IOJOl /P1A 

2116 2424 ""''" IT ,r 
2117 i0:>2.::: IO:> c:!2 It., K 

2121il 164!0 lO'lit:l /N, :>PC 

1:?121 24fci' c:!'llO:> /T 't:. 
2122 2.S24 i:.Sc:!'i l::i ,T 

2123 lllkll' <JIOl:> /t,;R 

2124 ~01.: titllil..: IL. F" 

2125 Jl)IO 1::11 IOliliOl, It.NU (.;01,)t. 
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2126 iOkll' l\.'1Si.l 1 .O.Ol::> /CR 
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21?2' U0' .: .: iO ::> IR 1 t. 
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21?6 l?0IO l::>IOld /CH 

21::> 7 120kJ l .:'. l/) .0 IL~ 
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2224 2411 c: ~ J.l IT 1 l 

j 2225 lb~? ioic::> IN1E 
2 .:!2 6 ~ol(]IO :>oiOIO I' 

I 2.227 i::i;,kl J..:>IOIO ICR 
~ 
l 2230 1201:1 lt!IOi'.l 11..~ 

1 22 .51 
' 

i::i010 l?.:1,0 /CH 
22.52 l d i;Jld lC:iOiO 11.. ~ 
(: 2 .s 3 .ilJitJ "'l .:1 ;O /tNLl CODE 
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2234 001:> - KM~li4 I "111ll:> /CR 
22.55 001<:: IOIO.l.~ 11..~ 

22.56 .Ji(ip .0 \0 l:> /CR 
22.57 ibl:il<:'. .0 Ill J. <! 11..~ 

;;:24,;\ 4Jli' '+.OJ.I /SP 1 0 

2241 0.524 11'.J.,).::'.<i IC1T 
2242 i.lll" <11.l. 4 I A, 1.. 

2243 41rl0' '+llliO' /SP, i:. 

2244 a2' C::lC:::> IQ1U 

2245 1120 ll<!O I I, V 

2246 k:ill '+ iOll4 IA1I.. 

2247 1&J::>10 <l';j.C> IE1N 
2250 244!0 c: '14., /Tr SR 
22:>1 241:1!:> '"'°!:> IT I e; 
22::>2 2.:524 c:: .5 c:: 4 ISrT 
22'3 i:!fll' IOllJl:> /CR 
22:>4 i1H:J iZI l IOIOIOl /END COOE 

22'5 """' 1' 
KMi:ili51 lelit l.::> /CR 

22'6 k!ell:c:'. Ill Ill l ~ IL.~ 

2t;'., 7 4I04IO ocn.Qv, 'I IC)'+ Ill 

22oe 41'14!0 '11'1 '+Ill 

2261 01'101 .OllliOl /END couE 

0 0 0 
'----;j-..~--c;:=--:_;:~-----c ~f..-:-~-



24.;,3 
e.4l\1 
£'4.:i2 
.:;:4..,3 
.:'4l4 
2<ii</5 

2406 
24ki7 
2411li 
2411 
2412 
2413 
2414 
2415 
4:::416 
2'117 
2420 
.;421 
2422 
2423 
24.;4 
;:::4.;5 
2426 
24D 
24.S0 
24.31 
2432 
24..)3 
24.34 
2435 
2436 
24.57 
24"ii/l 

~ 

241c)l/J 
445/ 
4440 
0Z219 
.;40b 
'.:10.l' 
"2 jt. 

kl .1 JIU 

2441 
445.S 
7770 
445r.i 
2g)4.S 
4't:>.S 
777b 
1141 
445'1 
:..14 I 
;n10 
~110 
7411!1 
!)444 
lllb 
3117 
113/ 
4"'5'+ 
2111 
~221 

1131 
445'+ 
445'+ 
114!0 
445'+ 
!)22£' 

~ 
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*• 171+1 
P~~IO. JM::. I U::.TBF 

.;M::i I St. TCTR 
r\::.TA~i 

"'ieil ::..1 
JM"' I , +1 
::iR::.t. T 

/CARRIA~t. Ht.T0KN Tl:.ST 
P"11 Sill, il 

"'iOTS1 
JM::. I Ut;RLF 
-c. 
JM::. I XTYPST 
t;HTST 
JM!:l l UL.RLF 
-.; 
T Au C.S.54 
JM!:l I UPUNCH 
TAU "llll 
ui,;A UTt.MP 

CHT~TA, l~t UTl:.MP 
::iK"' 
JMI" l CHAIN 

CHTSTd1 TAU UTl:.MP 
0(.;A UTt.MPl 
TA:J SPAL:t. 
JM::. I UpUNCH 
l ::it UTt.MPl 
JM" • .,_s 
TAU CR 
JM!:l I UPUNCH 
JM::. I UPlJNCt-i 
TAi.J Ce.!)/ 
JM::. l UPUNCH 
JMI"' c1-1T!:lT4 

/!:lET UP dUrFl:.R ARt.A 
1::.t.T KSTAKT TO INITIAL 
/t-iOuTl\it. AUuRESS 

l~O START PROGRAM 

/CRLF TW!Ct. 

/PRINT Tt.ST TITLE 

/t;RLF Hd Ct. 

/lil:.T "\" COL)I:. 
/PRlNT IT 

; .. 7,s TO UTt.MP 
/ALL. UONt.7 
/NO 
/Y[!:l 1 cHAlN 

/UTt.MP TU UTEMPl 
/:iET "SPACI:." CODE 
/pRhJT IT 
/SPAC~D NQ, OF TIMES l~ UTEMPl? 
/NO. SO SPAC~ AGAIN 
/YES, SET "CH" couE, 
/PRINT IT. 
/UUMMY (;YCL!;., 
/!:lE T "I" CUDI:. 
/PRINT !T 
/l.O TU C"lT:iTA 

~ 
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/RluHr MA~~lN Tl:.ST 
2441 00.0l P.:iTSl1 l 

2442 24]j "''° r::ie. 
<:!44.3 44:ij JM:> ! 1.H.:liLF /t;fH.F h 1 Gt. 
2444 7l7b ·ti. 
2445 445.0 JM::, I XTYPST /PRINT Tt.ST TllLE 
2446 tt.ll!;,JO io<MT:,T 
2447 445j JM::> l U(.;~Lf /CRl.f Twiet. 

24'0 7770 ·e. 
24::i1 ll44 TAi.J '116. /•l'+ TO UH.MP 
24;,2 3116 L)t;A UH.MP 
24;,3 445!0 R~HSTA, JM::. 1 XTYPST /PR 1 NT .,.,.. l 
24:>4 2450 ,+e. 
2455 ,26~ JMr' ,., 
2456 5!:>5' !:>!:>:>:> 
24'..>7 5''' ::i,,, 
246.£1 110!0 lllOIO 

2461 KlliillO IOliOIO 
2462 2110 lSt UTE.MP /UONE 14 TIMl:.S? 
24o3 ,25j JMI-' RMTSTA /NO, SO 00 IT AGAIN 
2464 4451<l JM::. I XTYPST /YE!:>, PRINT .. I -
2465 2461 ,+c 
2466 50t. JM"' ,+4 
2467 ;, !:>1 :i. :I'll 
24 70 ;, ::i ill l(J !:>:>IOIO 

2471 i010IO 10 l IO Kl 
24/2 :>444 JM"' 1 cHAIN /(.;HA IN 

0 0 0 
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/SPACt. Tt.::iT 
2473 ;.,)k:i 0~ P.iiTS2 1 t. 
24 / 'i 2:>41 "'~T:;..S 

0::475 44::j.) JM::> I LJ(.;RLF /(.;Rl.F TW!Ct. 
~4/e 7/7b -c: 
2477 4 'i 51U JM::> l XTYPST /PRINT Tl:.ST TITLE 
2500 t:rtl6t ::>PT::iT 
2'.>01 445.) JM::> I U(.;kLF /(.;Rl..F Tw I Cl:. 
2!:>1..i2 7770 ·t 
2'0.S ll4::i TAU '144 
2'.>04 3110 U(.;A LJH:MP /"36 TO UTl:.MP 
2505 4451GJ SPT~TA, JM::i l XTYPST /PRlNT \1 SPACI:. 
2!>06 2!>lk'l ,+~ 

25iil7 ,3l-' JMI-' ,•J 
t:::!>l0 344!0 .>4'+1(1 I"\" I SPC 
2:>11 rJlll0l 01(110l /l:.NU COOi:. 
2512 2110 l St UTl::MP /UONE 36 TIMl:.S? 
2'13 ,Jill' JM!" SPTST A /NO, SO UO IT AGAIN, 
2!>14 114:> 1AU M44 
2"1!:1 ~110 UCA JTl:.MP 1~30 TO UTl:.MP 
2!'.>16 114<! TAU Ml /liE T ;;;l 
2"17 311/ S;;>TSTt:I, UCA UTl:.MP1 /AC TO UTEMPl 
2"20 1111 TAU UTEMP1 /UTt.MPl 
25'1 3121GJ IJ(.;A UTE.MP2 /TO UTEMP2 
2=>22 1131 I Ai.J Crl /C..ET ''CA" COLlE. 
2., i::3 445'+ JM::> I UPUNCti /PRINT IT 
2524 445'+ JM::, l UPUNCP"i /UUMMY CYCLI:. 
2'i:::5 1131 1 AU SPA(;!:. /liET "SPACI:." CODE 
2'.>C:6 4454 JM::> l Uf'UNCH /PRINT IT 
2:i27 2121<'l l St UTl::MP2 /UONE SPACINC.? 
2530 ::i.S2:> JMI-' ... 3 /NO, 
25.51 114!0 TAU Ci:::'/ /liET "I" COOi:. 
(::532 4454 JM::> l UPUNCti /PRINT IT 
25.S3 0:::110 !St UTl:.MP /UONE 36 T!Ml:.S? 
2i>34 741~ ::>Kl-' /NO, 
25.35 544'1 JM!-' 1 CrtAIN /YES, CHAIN 
2~36 114.) !AU Mc /"'2 TO AC 
2:>.3 7 lll / TAU U Tt.MPl /ADU (.;(UTEMPll 
2~'+0 ::i.S17 JMI-' SPT::iTs /C..O TO SPTSTt:l 
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IL I NE. Ft:.t:.L.l TEST 
2':>41 01(1((jj P.:;T;,3, J 

2? .. 2 2b01() ,..,~ f :>4 
2?43 4.11;,s JM::. l iJGRLF /i...RLF TWlCt. 
;;: "4 4 7170 -.: 
2?45 445i0 ,..:M~ l X TY PST /PRlNT Tt:.ST TJTLt. 
i,?46 2071 i..r T :> i 
2? '17 445J JM:> I UG~Lf /(.;Rl..F Tw ! Ct:. 
2n0 7770 -" 
2:.>!?l 1140 TAJ Ml Hi 

2n2 3110 i.lCA uTEMP /;/2 TD uTEMP 
2553 1141 1..PSTA1 TAU CSH /Gt:. T "\" COIJE 
2?!?4 4454 JM~ I UPUNCH /PRINT IT 
2?!?5 113~ lAU LF /uET "LF" GODE 
25!?6 4454 JM:> I UP UNCH /PRlNT IT 
2'.>!?7 2110 l ::it UTE MP IOUNl? 
2?o0 74lll:J :>I'."' /NO, 
2:.io1 !?444 JMI" l CHAIN /YE::,, CHAIN 
2502 445" JM:> I lJLYCNT /~ENERATl:. RANDOM OE1..AY COUNT 
2?63 4445 JM:> I lJLYlMS /\iO D£LA Y, 
2'.>64 '.:13:5S JMr' 1..FTSTA /l.0 TU I.~ TSTA 

0 0 0 
- o-'C- - .-,<~_~-<',-'>-
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260iC *. 17/+l 
2bl'0 .., ii, it" ,.,., TS4 I 'I 

26111 (;Clj l"IC r;,, 
/TYPl Ll~t. uF CHARACTl:.HS ABC 

2 01)2 44?0 JM::> l LJl,;r<Lf /l:RLF Tw!Ct. 
2t>it.13 7 l7b 

_, 
26~4 4 <; :i IC JM::i 1 XTYPST /PRlNT T!TU. 
260? 2i07b l,;HKTST 
26<J6 445,) JM::i l IJl,;r<L.F /(.;Rl..F HdCI:. 
z6it,, 7 777b 

_, 
2610 446!a JM::i l UTPLN3 /PR !NT LI NI:. 
2611 17ll<l A 
2612 ?444 JMI" I CHA JN 
2613 .;100? PiTS?r ' 2614 262kl I" IO T::, b 

/TYPE LlNI:. UF CHARACTERS Ult 
2615 446111 JM:> I UTPL.N.S 
2616 J.7lj u 
2617 ?444 JM r-1 l CHAIN 
2620 000b PtTS61 b 

26<!1 2b2' 1-'0 TS 7 
/TYPE LlNI:. UF CHAHACTEHS ~HI 

2622 446IO JM:> I UTPLNJ 
2tl23 l71b " 2624 ?444 JMP l CHAIN 
2625 15 iO 01 PiCTS71 I 

2626 203, PiOT::>l0 
/TYPl LINI:. UF CrlARACTl:.HS JKL 

21l27 440.0 JM::> I u H'L.N3 
26.SIZi 11'21 J 
26.Sl ?44'+ JMP l CHAIN 
2632 ioJ "l 11.! P..,TSlill 1 liU 

21l.S3 2b31 Pll/l ::>11 
/TVPl L!NI:. UF CHARACTl:.HS MNU 

2o,s4 4461t.' JM;:, I i,ITPLN.S 
26j5 172'1 M 

<;6.36 :;,44-. JMI" I CHAIN 
21l37 .Jllll P.:;TS111 ll 
2640 .:!b44 "IH::>lC:: 

/TYPl Ll~t UF CHARACTtMS pQ~ 

2641 4461J JM:> l uTPLN.S 
2642 J.721 p 

2643 '4 4'+ JMP l c r1A IN 
2644 01::1.: P.:lTS1', J.' 
264? zo,1 "IO T::>l.S 

/TYPl Ll~t UF CHARACTlHS STU 
2b<,6 '<4b<! JM::i l UTf'LN.S 
2647 J. / 3 c:: ::i 

26:;>0 ,4 "!'< JMI-' I CHAjN 
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26::>1 10iil13 P0TS131 lJ 
26,2 2650 PIOTS14 

/TYPE. Ll~t:. UF CHARACTl:.RS VWX 
i6'3 'i 4 O IO JM::> I i.JTPLN.3 
26:;)4 113::> v 
26,, :>44'1 JM!-' I CHA JN 
26,6 l'JlOl '1 P0TS141 14 
26::>7 1::663 1-'l(JT::.1:> 

/TYPE. Ll~I:. OF CHARACTERS Y2l0 
200J 44ol(J JM:> I UTPLN3 
2661 174!0 y 

2662 5444 JMI-' I CHAIN 
2663 icJlOP P0TS1:>1 l:> 
2b64 2b7IO P'IJTSH> 

/TYPE. L!~I:. OF CHARACTERS l2J 
2605 446'/J JM:> I uTPLN.3 
2666 1743 UNt:. 

2007 5444 JMI-' I CHAIN 
2 6 7;J 0l010 PieJTS101 io 
2671 l,b]"J PIOTS17 

/TYPE. Ll"<I:. i.JF CHARAChRS 450 
2072 44ol0 JM::> j UTf-'LN.3 
2673 1740 r UUN 
<:674 :;>444 JMI-' l CHAIN 
26/5 icJ~1 I PieJTSl/ I 17 
2676 21e2 1-'IO TS2IO 

/TYPE. L!Nt:. UF CHARACTERS 78~ 

26 77 446!0 JM::. l UTPLNJ 
27.;iiil 1751 :>I:. V l:.N 
2101 544'+ JMt-' I CHAIN 
2702 Ji02IO P.:JT ::)211.i / 'II) 

27J3 2101 l-'IOTS2l 
/TYPE Ll~I:. UF CHARACT~RS : ""' 

2 7..;4 4461() JM::i I UH'LNJ 
27J5 175'1 (,' '1 l 
2 7"' 6 ?44'+ JMt-' I CHA JN 
2h'7 ,,;i<J2l P.:iTS211 'l 
{;710 2 71 'I l-'IOTS22 

/TYPE. LIN!:. UF CHARACTERS )%~ 

27.i.l 446.:J JM::> I UTPt.N.3 
2712 17 '5 I (.;"'I 'I 

;: 7::. 3 ?444 JM'"' j CHA JN 
27l4 01<l2c P.JTS2"' "' ;U1::> ;u21 t-' IC) r ::i" J 

/TYPE LiNt:. UF CHARACTERS ' () 
~'le <.4611.'l JM::> l UTP(.N3 
2117 11oi:: r..:," '+I 

2 l L ,J :;i444 JMt-' I CHAIN 

0 c 0 • 

--:~-
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2721 002.s PlilTS2J, t:J 
.a;a d720 l"ICTSd4 

/TYPE L!Nt. UF CHARACTlRS *•• 
2 ?(:! 3 446!0 JM::> l UTPLN3 
c. /'d.4 l i'6:> (.. .:! ':) (! 

2725 ':)444 JMp.> I t,;HA IN 
2726 0I02'+ P~TS241 t!'I 

2727 273.S 1-1"' TS.:!:> 
/TYPE L!Nt. UF t,;HARACTE~S • 1 1 

27J0 446!0 JM:> I UTP1.N3 
27J1 177i0 l,;o:;!:I:> 
27J2 5444 JMI" l CHAIN 
27.33 002:> P<JTS2:>1 ;:: , 
27J4 27411l l"IOlS.:!6 

/TYPl LlNt. Uf CHARACTERS l J ( 

27,s5 446!0 JM::> I UTPLNJ 
2736 l77J (,;21 .:! 

2737 :>44'+ JMI' I Ct'IAJN 
2740 011l2b PIOTS201 i::o 
2741 V4!:> 1-'IOTSU 

/TYPE LlNt. UF CHARACT~RS :)? 
274·2 44blll JM:) I UH'LNJ 
2743 1-716 1,;4 ,, 

2744 :>4'44 JM!" I CHAIN 
2745 li:lkl27 P.6TS2/1 a 
2746 '754' "11tHS.SIO 

/TYPl L!Nt. OF CHARACTERS @ L\ 
'c.747 4461() JM::> ! UH'LN3 
27!:1ill 211l01 l,;JIOIO 

27:>1 544'+ JM!-' l CHAIN 
27:>2 IO 0 3IO PiOTS311" JIO 
27:>3 27,1 1-'IOTSJl 

/TYPE L!Nt. OF CHARACTERS Jt AND LEFT ARROW 
2 7:>4 446!0 JM:> I UTPLN3 
27:>5 21904 (,; J ,):;) 
27'::J6 544't JMI" I CHAIN 
27';)1 lc;il03l P0T:>3l1 JJ. 
2760 C:76';) i->ld l S3o:! 

/TYPl L1Nt. UF Al.L t;HARA~Tt.R:> 

270~ 446{:: JM::t I U~ 1:1ALI.. I~ 11.L l:lU~ HR WI TH ALL Cr.At-IS, 
2102 .)102j ut,;A Jt.LAYM /'() TO 01:;.l.AYM, 
2763 4450 JM::i l UTYPE. ;TYPE LINE 
2764 ~444 JMI-' I CHAIN /CHAIN 
27c5 tl03i:! P10TS3", j(! 

2706 J'()lt)~ i->~T!:iJJ 

/TYPE. LJNt UF Al.L CHARACTt.R:>, F!XEU D~LAY BtT~El:;.N CHARACTt.RS 
i!. 7 () 7 446" JM::t I U~ to ALL /~11.L l:lU~Ft.R WITH ALL Cl"!Al'<S 
'i. 7 7 0 445.:! JM::> l L.)1.. YCNT /bE.NEHATl UELAY COUNT 
<: 7 11 44:)0 JM::i I UTYPE /TYPE. LI NE. 
2. 772 :_,444 JM!" l CHAIN /t.,;HA l N 



31'1011.1 
..Sid.10 kH13j 
3Ji11 jill/ 

,5002 4 4 ;j 
3,,,;,j 7770 
3ti04 445\:l 
3005 21'-J I 
30f::6 446' 
3007 3f02j 
3010 4440 
3;&11 ~12J. 
3012 777<::'. 
3013 4450 
3014 2121 
3015 521.) 
3016 5444 
3017 003'+ 
3020 303t.:'. 

30<::'.l 446::> 
3022 4440 
3023 0121 
30(4 777<::'. 
3025 445t.:'. 
3026 4456 
3027 2121 
30,sei 5G2' 
3i:l.Sl :5 444 
30..S2 Ci63' 
3~33 304::1 

3 0,S4 447!0 
3J35 302..s 
30J6 4446 
3US7 l..'l 2 l 
3'140 777.:'. 
3041 44?b 
3042 2121 
3043 ::i24l 
304 4 544'+ 
3<:'45 "'"'30 
30 .. 6 -; 771 

3047 44 7i<J 
3,J?('I 4440 
31151 0121 
30::12 717'!. 
30,3 44'.Jt.:'. 
sv;:;, 4 44'.)0 

3>j ::15 2121 
3vl?6 525j 
3vJ? 7 ;,4 4 <j 

0 
' --:-:::::----'--=-=~--· 
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*• 17/+l 
P;C-TS3J, jj 

!"'JJT :i.S4 
/TYPE b i.l~l:.S Of ASR33 

JM::, I UCRLF 
-t.:'. 
JM::i l XTYPST 
.-1\;l"TST 
JM:;, I UI- W3J6 
U(.;A Ol:.l.AVM 
JM::. I Sl:.TCTR 
(.;T i'i A 
-o 
JM:> l UTYPI:. 
l ::>t CiRA 
JMr' ... 2 
JMI-' I CHAIN 

P.aT!l3'+ I j'I 

riiar:,..ss 
/TYPI:. 6 LlNl:.S O~ ASR33 

..iM::. I u~w330 
JM::> l St. TCTR 
i.; T rl A 
-o 
JM::> l DLVCNT 
JM::i I UTYPE 
ISt CTRA 
JMI-' • "3 
JMl-1 l CHAIN 

PiJTS3:11 .):;l 

r>~TS3o 

/TYPI:. 6 i. l Nt.S OF ASR3:> 
JM:> I LJf WJ56 
uCA Ot.LAYM 
JM::> I st. rem 
i.; Tr< A 
-o 
JM:> I UT YPI:. 
I St CTRA 
JMI-' ... z 
JMI-' 1 CHAIN 

P.6TS3o, jO 
1717 

/TYPt. 6 1.lNt..S 0~ ASR3:> 
JM~ l U~W356 
JM::. I St.TCTR 
CTr<A 
-o 
JM:> I lJLVCNT 
JM:::O I UTVPE 
!:it CTRA 
JMr' ' .. .s 
JM!"' I CH!\ l N 

WOHST CASt. r'ATTERN, NO DELAY, 
/CRi.F TwlCt. 

/PR l NT Tl Tl.E 

/PATTt.RN TO ~U~FER 
/'() TO Dt.LAYM 
1~6 TO CTRA 

/TYPE LINE 
IALl. LINES TYPED? 

/N01 HEPt.AT 
/VES, Ct-llqN, 

WORST CASt. PATTERN, 'lXEU uELAY ~ETWt.EN CHARACllRS 
/PATTt.RN TO ~UFFER 
/ .. 6 TO CTRA 

/~ENERATE UELAY COUNT 
/TYPE LINE : 

/ALL LINES TYPEU? 
/NO, REPt.Ai 
/VE:,, CHAJN 

WORST CASI:. PATTERN, NO Dl:.LAY 
/PATTt.RN TD ~UFFER 
/'ii TO Dt.LAYM 
/•6 TO CTRA 

/TVl-'E L!NI:. 
IALl. LINES TYPED? 

/NO, HEPl:.AT, 
/YE::,, CHAIN 

WORST CASl:. PATTERN, FlXEU uELAY ~ETWt;.EN CHARACTl:.RS 
/PATTERN TO ~UFFER 
/•6 TO CHIA 

/~ENERATI:. DELAY COUNT 
;TYPE LINE 

IALL LINES TYPEU? 
/NO. HEPt.AT 
/YE::.. CHAIN 

c 
.. 

0 • 



~ 

300~ '14 40 
30o1 000.: 
.5062 1.14'1 
3063 444b 
31:!64 0l311J 
3065 74iOIO 
31<166 4440 
3lil67 [£)[;) 2'1 
3070 3'1J7.!J 
3071 ,67<:'. 
3072 k:J23~ 

3073 ro [;) 0 ill 
3i07 4 3100 
307:> 4440 
3076 417? 
3'077 000iD 

31itJ0 445::> 
31'.i 1 417:> 
31~2 4170 
3103 7401 
3104 4::>0'1 
3105 4?0JO 

3 litl 6 IOill01 
3107 3121 
3110 4440 
31ll 417::> 
3112 01t01 
3113 445::> 
J'.l,~4 417::> 
3U'§ 1!17b 
3l.l.6 7401 
31l7 4:>k;i'I 
3120 4:>0IO 

.5121 k)!ilk;C: 

3122 .320iiJ 
3123 4440 
3124 417? 
Sl25 <hJi<Jt: 
3126 445? 
3127 417? 
31J>l 4170 
31J1 7 4k)l 
3132 4?0'+ 
SU3 4?0i:J 

~ 
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/PRUGHAM l• ASR.5j/35 PUNCH fUNCT!ON TEST 
I 
Pribl 1 JM::> I St.TCTR l::iET INTtRKUPT SERVlCt. ADURtSS 

t: /TO INTSVC 
1 i'< r ::> v c 
::it. TLJ(; /;;,t. T UATA t::jL.OCK 
01,.. r<. i,; ,\J T /l.E.NGTH TO 
•'llOill 1 .. 2::>6 
,JM::- l St TCTR l~E.T KSTART TO INITIAL. 
K;;,TArtT /ROUT!Nt. AOUR~ss, 
r'l TIO 
JMi" 1 ,+1 l~O START PROGRAM 
:>R:>t T 

h<OUTiNt. i01 
/PUNCH ANU REAU CHtCK t::jLQ\;K OF ALL 0 1 5 
PlTill1 IO 

"1 Tl 
::it. Tl.DC /I() TO BL.OCK A 
~LUCK A IF lLl. 8UHt.R 
IO 
MU Vt 
1!1\,.U\;KA 
1:11..VCKA+l 
•j/l 

JM~ l UNTST l~O TO NORMAL TEST, 
JM:> l UPt:lLK /USt. TH 1 S CAl..L 

/'IOUT!Nt l 
/PUNCH ANU Rt.AD CHtCK oLOCK OF CHANNtL 1 PUNCHE.S, 
PlTl1 l. 

t'l T °' 
:;,1;. TLOC /1 TO Bl.OCKA 
ol.U\;KA 
l 
MOVt. 0 ILL !:JU~ ft.R 
ol,.Ui,;KA 
f'll,.\)l.;10,'f-3. 

·317 
JM::i l I.JN T:) T l~O TO NORMAL T~ST 
JM::> I Uf'tiLK /USt THIS CAl..l 

/RUl.JT1N1;. °' 
/~UNCH A~U REAu CHlCK dL.OCK OF CHANNEL 2 PUNCHtS 
PlT2, t: 

1-'l T 3 
::.t:. TL.DC I" TO 8L.0CKA 
oL.UCKA 
t!. 

iiO v t. /r l LL. 8Ur FtR 
tiL.UCKA 
i:lL.UCKA+l 
•j /1 

JM::i l U 1~ 1 ST /uO TU NURMAL TEST 
JM::. l iJl-'t:iLK /USt:. THIS 1.;Al.L 

n • 



3C!0IO 

3 2,;" <JO::Jj 
32C1 321.j 
3.:!t,;2 4440 
J21'i3 417' 
3204 1Jt.l0<1 
.5205 445::> 
32 {)6 417' 
3207 4171:l 
32Hi 741cll 
32ll 4?04 
3212 4!:>01:1 

32l3 IU~04 

3214 3220 
3215 4440 
3216 417' 
3217 l.iiJlilJ 
3220 445!:> 
3221 417' 
3a2 4170 
3223 7401 
3224 4?0'1 
3225 4?0!0 

3226 00£::> 
3227 3d4l 
32,Hl 4440 
3261 <+1 n 
32.32 ~iil21c'.1 

32.53 44?::> 
32.54 417' 
32j5 4l7b 
3d~6 7401 
!;237 4 ::> 0" 
"'2 .. <J 4?1:)~ 

0 
75 -a-· --'""mt--

*• 171+1 
/RUUT ! Nt:. .S 
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/PU~CH ANU "lAJ C~t:.CK bLO(;K OF CHANNt:.L J PUNCHt:.S 
PlT.S, ..) 

"lT4 
~tf~OC /4 TO BLOCK A 
oLUl,;!\A 
'I 

MUVt:. /FILL BU~Ft:.R 
bLU(;KA 
tiLUCKA+l 
.. ,s 11 
JM::i I UNTST /~0 TO NORMAL TEST 
JM:S l UPBLK /USt:. THIS (;ALL 

/~OUT~ Nt:. 'I 
/PUNCH ANU Rt:.AO CHt:.CK bLQ(;K Of CHANNt:.L 4 PuNCHEs 
PlT41 4 

1-'lT::i 
::it:.TLDC /10 TO BLQ(;KA 
t:H .. UCKA 
l IO 
MUVt:. 
til..U(;KA 
l:lLU(;KA•l 
'".SI 1 
JM:> I UNTST 
JM:S l UPBLK 

/;<OUT I Nt:. ' 

I~ ILL BU~ Ft:.R 

/60 TO NORMAL T~ST 
/USt:. THIS CALL 

/PUNCH A~U READ CHECK til..O(;K Of CHANNt:.L ? PUNCHES 
P1T'1 ::> 

1'11 ro 
::it:. TLOC 
ol..UGKA 
.: ~ 
11UVt:. 
ciLUCKA 
t:il.uCKA•l 
-.s II 
JM:> l UNTST 
JM::i l UPt:iLK 

/10 TO tlLOCr<:A 

/Fl LL tlU~ Ft:.R 

/~O TO NORMAL T~ST 
/USt:. THIS CAL.L 

0 

- - ,.,_~~..:~ -"~~-
- - ------ --- - ---~ 

-~@.;!~c-

0 
$ 



3241 
3242 
3C::43 
3244 
32'+5 
3246 
3247 
32?0 
32?1 
32!::>2 
32?3 

32'.?4 
32!::>5 
32::>6 
32:57 
321:>0 
321:>1 
321:>2 
321:>3 
3264 
3265 
3266 

321:> 7 
3270 
3t:71 
3272 
3273 
3274 
J275 
3276 
3277 
3300 
33.01 

3302 
3,hJ3 
3-504 
3305 
3306 
3307 
3S10 
3.511 
3312 
3013 
3,511.1 
3315 

~ 

iih00b 
3£:'?'+ 
4440 
417' 
0i:l 4IO 
445' 
417::> 
4171:> 
7401 
4?04 
4::>0!0 

f.:Jic:ll:J/ 
3£'.'o I 
4440 
417:::> 
010!0 
445' 
417:> 
4171:> 
7401 
450'+ 
450!0 

0k11 ill 
3Si::J.:: 
4441:> 
417' 
~20.J 

445? 
417' 
'tl7b 
74fiH 
4?0'+ 
4?0ill 

~011 

S..Slb 
445' 
2'{;01 
417? 
776t. 
445::> 
41/? 
42p 
7410 
4?0'+ 

4501:! 

~ 
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/ROUT l Nt. I:> 
/PUNCH A~U HLAU CHECK t:iLOCK OF CHANNEL 6 PUNCHES 
P1T6 1 o 

iJ l. Tl 
~~TLO~ /40 TO ~LOCKA 

dL!JCKA 
'+i'l 
MUVt:. /FILL BU~Ft:.R 
dl,.U(;KA 

dLl..H.;KA+l 
•.j/7 
JM~ I UNTST /~O TO NORMAL TEST 
JM~ I UPdLK /USI:. THIS CALL 

/~OUT!Nt. I 
/PUNCH ANU Ht.AO CHl:.CK dLOCK or CHANN~L 7 PUNCHES 
P1T7 1 I 

r'J. Tl~ 
~t:.tLOC /l©IO TO dLOCK A 
t:ll.UCKA 
liOIO 
MUVI:. /FlLL 8UFFl:.R 
1:)1..U(;KA 

~LUCKA•l 
~J II 
JM~ I UNTST /~O TO NORMAL TEST 
JM~ I UPdLK /USt. THIS CALL• 

/~OUT l NI:. l!O 
/?UNCH A~U READ CHt.CK dLOCK OF CHANNl:.L 8 PUNCHES 
P1T101 1'1 

r'l Tll 
~l:.TLOC /20!0 TO dLOCK A 
t:iLUCKA 
<::1£)!0 

MUVt. 
dLUCKA 
t:iLvC<A•l 
"·Hl 
JM~ I UNTST 
JM~ I UPoLK 

IRUUT ! Ni:. J.J. 

/r!LL 8UFFt.R 

/bO TO NORMAL TEST 
/USt:. TH l S (.;ALI.., 

/PUNCH ANU Ht.AJ (;Ht.CK dLOCK OF SL!UING 1 PATTt:.RN 
Plilli ll 

l'l I J.2 
MUVt. 
:::>L l J1 
dt.UCKA 

-10 
MUVt. 
oLUCKA 
dLUCKA+lb 
•.>o.:: 
JM~ l 1.Ji'HST 
JM::i l JPciLK 

I~ ILL 8Ur~·t:.R WITH 
/~LIDING l PATTERN 

lbD TO NORMAL TEST 
/USI:. THIS CALL 

{") 



3316 0~li. 

3..H7 333, 
3..S2ll 44!::>' 
3..S21 2~2' 
3322 417' 
33"3 77bi. 
3324 to4!::>' 
3325 417' 
3326 421J 
3327 7'+10 
3330 4504 
33J1 4:>010 

3332 lllic:llJ 
J.333 3.:S!'IO 
3334 444b 
33J5 417' 
33J6 ..:,371 
3337 444b 
3340 4l7b 
3341 IO kl il)IO 
3342 445' 
3343 417' 
3344 4177 
3.54, 740,C 
3346 4'ki'I 
3347 4'0IO 

33,0 iJkJ14 
3..s,1 J40IO 
33,2 4440 
3353 417' 
3..S,4 'JJ7 I 
33:;.5 4440 
;:s..s:;.6 4170 
::s..s:i 7 01t0IO 
3..S60 44:;.:> 
.5Jbl 417' 
3Jo2 411 I 
33t>J 7'+0i. 
33o4 it=>0'1 
3Jo::i 'l=>i()l 

0 
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/ROUTiNt. l<:'. 
/PUNCH ANU HEAD CHECK t:il.OCK Of SLlUlNG ~ PATTERN, 
PlT 121 lC: 

1-'l T lJ 
MUVl. 
~I.. ll)lll 
t:jl.UGKA 
•lb 
MOVI:. 
t;l,.UCKA 
t:jl,.UCKA•l6 
-Jb2 
JM:;, I UNTST 
JM::. l UPl:!LK 

/ROUTiNt. lJ 

/~IL.L riU~Fl:.R WITH 
/::>LlDlNG 0 PATTERN 

/~0 TU NORMAL TEST 
/USI:. Hq S t;Al,.L. 

/PUNCH ANU REAU CHl:.CK ~l.OCK OF ONES ANU tl:.ROES, 
P1Tl31 lJ 

l"'l Tl4 
St.TL.QC 
t;l.Ut.:KA 
,)// 
:;,t, Tl.QC 
t:jl.,UCKA•l 
IO 
Mi)Vt. 
di,.UCKA 
dl.UCKA•2 
-Jib 
JM:;, 1 UNTST 
JM:> 1 Ui-it:iLK 

/ROUTiNt. 14 

/J7/ TO t!t.OCK A 

/~ TO t;L.OCKA•l 

0I1..L BUHt.R 

/uO TO NO~MAL. TEST 
/USt. THIS t;AL.L 

/PUNCH ANU ~t.AO CHECK t:il.OCK OF ONlS ANO t~ROES 1 RANDOM 
/STAl.L.S t;t,TWE~N CHARACTt.RS PUNCHt.D1 
P1Tl41 l'I 

l"l Tl:> 
!:>I:. TL.DC 
t:j(.Ui.:KA 
J II 
::it. ri..oc 
dl.U(.;KA•l 
IO 
MUVI:. 
t:jL,.UCKA 
t;t.UGi<A+C: 
•,)/I:> 

JM::. l UNTST 
JM::> 1 Ui-it!1,.KR 

-~----- - ~ ----

/J77 TO l:!LUCKA 

/{J TO et.OCKA•J. 

I~ 11.L BU~ Ft.R 

/uO TO NORMAL TEST 
/USt. T~I~ CAl.L. 

0 

-----~- ~-<"'""!&""- -;~ 

0 



1 

l 
l 
j 

34,0kl 
3401 
34162 
3403 
3404 
34ti5 
3406 
3407 
3410 
3411 
34l.2 
3413 
3414 
3415 
34J,6 
3417 

i420 
3421 
3422 
3423 
3424 
3425 
3420 
.S427 
34.S0 
3431 
34.S2 
;s•:s3 
;)'4.S4 
J'4.S~ 

~486 

3437 

n 
,)4010 

tOlO 1' 
3421t1 
4440 
~11' 
417' 
4440 
g,121 
74.iJO 
4!>11 
4!>1t! 
3'1' 
211' 
2121 
~211 
4'il'+ 
4!>0!0 

IU01 "b 
7771 
4 '+'4 0 
lll11' 
417' 
441!0 
lli121 
74.UiO 
,.,11 
4~1t! 

3"'1' 
ill' 
2:.21 
~-i3a. 
4,~ .. 
4'01 

~ 
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•• 171+1 
/>iUUTlNt. l:> 
/PUNCH A~U !o(tAu C~l:.CK tlLOCK OF ~lNAKY COUNT PATTEKN 
P1Tl51 l:> 

"'l Tlb 
::it.TLOC 
Tl:.M"1U 
tll.UcKA 
::i1:, 11.oc 
i,;llo(A 
.4.,~ 

JM::i I lNPATT 
P1T17A, JM3 l Gt.TPT 

IJCA 1 Tl;;,MpU 
l St 'T't.MPU 
l~t CTRA 
JMl'I Pl Tl'A 
J1'1:, 1 UNTST 
J1'1:, I UP~l.K 

/ROUTINt. l.O 

/t:ll.UCK A AUOH TO TEMPU 

/"'2'6 TO cTRA 

/lNITIALlll:. ~. PATTl:.RN 
/Fil..L BUFFlR WlTM 
/t:iINARY COUNT PATTERN 

/~-0 TO NO~~A~ TEST 
/USt. THlb t;Al..l..1 

/PuNCH A~U !o(tAD CHl:.CK t:l~OCK OF ~{NARY COUNT PArrEHN 
/~ANDUM ~TALl.S t:ll:.TWEEN CMARACTERS PUNC~ED, 
Pl'rl61 'U1 

1777 
::it. Tl.OC 
Tt.MPU 
l:ll.UCi<A 
:>t. TL.DC 
CTio<A 
•4JOICl 

JM:, I INPATT 
P1T16A, JM:, I G~TPT 

i.JCA l Ti:.MPU 
l~t Ti:.MPU 
l:it CTRA 
. .,H11" P:l. HOA 
JMS l UNTST 
JM3 I UPt:il.KR 

/dLOCK A AUOR TO TEMPU 

/~2:>6 TO CTRA 

/lNITlALllt. ~, PATT~RN 
I~ ILL BU~ Ft.R W 1 TH 
f~INARY t;QUNT PATTERN 

/~0 TO NORMAL TEST 
/US~ Tl-llS t;Al,.L 

"' • 



3440 
34'+1 
3442 
3443 
3 4 '+ 4 
344:1 
3446 

3447 
34!:10 
34'.:>1 
34,z 
34:13 
34:14 
34'.:>5 
34!:>6 
34,7 
3403 
3461 
3402 
3403 
3404 
3405 
3466 
3407 
3 4 721 
3471 

3472 
j4/3 
3474 
3475 
34/6 
3417 
:3n10 
..1,.;1 
3:i..i2 
3;.;:3 
3;04 
3,.;;5 
J'.h)6 

3,;J 7 
3,12 

~'Cc-

4440 
1N210 
344/ 
-.45.0 

2120 
:.>IJ41J 
ti2 3.:' 

Ji;10l0 
347': 
4440 
c 121 
b~3l0 
003.:' 
445!0 
214!:1 
6J3l 
525/ 
oill3J. 
,260 
t:l2l 
,261 
!::>444 
lb'>()t!. 

eic31 
,26/ 
,26/ 

.1<l~l 

3'll 
0~3, 

44'.;)kJ 

.:lol 
0031 
5l7/ 
bJ30 
01.140 
e,,.;41 
::i..10..1 
:i.1..5..1 
7 4._.k.I 

"JOI 
:;i44" 

0 
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/~ROGr!AM ~. Kt.YbOARD 
P'\(;2, ::it:. T LJC 

l\!;iTA"(T 
r'.,:TIO 
JM::i I X rYPST 
r\M::>1.>l 
JMP' I ,+l 
::,~::,t.T 

Tt.ST 
/SET KSTART TO JNITlAL 
/ROUTINt. AUU~ESS 

/PRINT 

/'lOUT!Nt. .GI 
/CL.t.Ari A..;, ANl.l FLAG ( KCC) I WA IT FOR fl.AG TO SE.TI w I TH HAG Sl;.T. SK Ip 
ION FLAG it0.G116 TIM£S, KSF SHOULD SKIP EVERY TIME, 
P2H:l, IC 

P2t.ld I 

'"'~Tl 
::,t.TLOC 
CT i; A 
~11,11 

!<,(.;\,; 

JM3 I XTVPST 
KM!:ii.12 
KSJo 
JMr' • '"1 
"::, ~ 
JM,.i P~t.IO 

I::, t CTRA 
JM'"' • ., 3 
..JMI" l CHAIN 
HLT Ct.A 
"'::," 
JM"' .-1 
JMP' • "2 

/RUUTlNt:. 11 

/•111.llZlllJ TO CTRA 

/CLt.AR AC ANO ~LAG 

/READY? 
/WAIT 
/READY, SKIP ON FLAl.I 

/NO SKIP, ERROR 
/ALL OONE7 

/NO, REPt:.AT 
/YES, CHAIN 
/KSf FA I LURE 
/:iCOPE. LOOP 
/SK!PS ON l"LAG 
/CONTINUOUSLY 

/ECHO Tt::.T CHARACTER Rt.CE!Vt.D FROM KC.Y~OARD IS TYPED, THE 
/CHARACTt:.R TYPEU SHOULU MAT~H CHARACTER KC.YtO, HUdOUT CHARCTC.R 
/ENl..lS ROUT 4 NE., 
PzT11 l 

"''- l t!. 
"-\,;\,; /CL~AH AC ANU FLAl.I 
..iM::i I XTYPST 
"'M::,"' .S 

fJ2TlA, "::)~ /READY? 
JMP' t al /WAlT 
"'~ [j /r<E..AD CHARACTER 
fl.:::. /PRINT IT 
T::, ~ /PR I NTEH Rt:.AOV? 
JM'"' • •1 /NO, WAIT 
TA.J '1RtWUT 
::it A /JS l T RUl:lUUT7 
JMr' Pq;..A /NU 
..i M., ' CHAIN /Yt.S, CHAIN 

' 

0 

:::__~~_:_~'--

• 

0 



3'.:111 
3?12 
3?13 
3'14 
3?15 
j,16 

3'17 
3?2!0 
3?21 
3:,22 
3:i23 
3?24 
3525 
3::>26 
3?V 
3;,j[ll 
3531 
j:;ij2 

3?33 
3?.S4 
3?.S5 
3::.36 

~ 

[:1002 
7771 
el'.132 
44511:1 
223'1 
44510 
217!0 
611l3l 
53 2!0 
0031:> 
3$31:> 
4?01:> 
3?30 
225/ 
445\ll 
22?? 
l.S30 
1133 
76410 
?S2il! 
!:i'l.:t4 
0kl0~ 

~ 
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/~OUT,Nl i, 
/OCTAL tWUIVALtNT TEST, THE OCTAL tQU!VALtNT OF A~Y 
/CMARACTtR KEYtU jS PR!NTt.D, RUBOUT tNUS ROUTlN~. 

P2T2, 

P2T2Ar 

P2T2W1 

t. 
1117 
il.\,.l,; 

JM!:> l XTYPST 
il.M::ti.>4 

.JM!:> l xTyPST 
il.Mi:>L> .>A 
KS~ 

JMI" , "'l 
l\Rlj 

Ul,;A D2T2W 
JM!:> l UASCCN 
I" 2 TC:: w 
UCTt.QV 
JM!) l XTYt>Si 
1',f'I~(,,? 

lAU P2T2W 
TAU MRt:;UUT 
!:>-tA CLA 
Jf'lt' f>2T2A 
JMt' l CHAillJ 
{) 

/GLtAR AG ANO ~LA~ 

/PRINT TlTLt. ANO 
/lNSTRUCT!ON 

I~ L,.AG 11 
/NO. WAIT 
/YE~, READ Kt.Yt:;QARD 
/STURt. CHAIUCH.R 
/l,;ONVt.RT CHARACTER 
/TO PR!NTAt:;Lt. OCTAL, 

l~R l 11Ji GMARACTt.R 

/WA!:> IT ·A RU~OUT? 
/NO. 
/YES, CHAlN 

~ 
l 

• 



3:,s7 
3:>4'1 
3:,41 
3::>42 
.s ::> 4 3 
3,44 
.5545 
3546 
3547 
35::Hv 
3551 
3552 
3553 
35:>4 
35,5 
3:>::>o 
3:>57 
3!:>60 
3561 
3502 
3563 
35o4 
35o5 
3566 
3567 
3:>10 
3571 
3!:>12 
3:> 7 3 
.5574 
3575 
3576 
3'::177 
30,JJ 
.,Sb1;l 

36~2 

s" "3 
30<: 4 
Jed 
JOJO 
3o<7 
jOJ.;_; 
Joi1 
3612 
36l3 
36l4 

444b 
Ji:l0C:: 
114'1 
4440 
0l310 
7,5.:: 
445/ 
4440 
0i12kl 
3'5..) 
575.:: 
02 3i::: 
0 icHl IO 
3!:>6kl 
4461 
l7ll0 
450!:> 
~H:i 01 
356' 
4461 
171..) 
45iii' 
01.:10C: 
3';;7t 
4461 
1/10 
4:>0' 
.:i.;e..s 
3':>71 
4461 
1121 
4:>0:> 
iOIU;Zl'I 
.s 6 "1 '+ 
44bl 
:l.7 2'+ 
4'.:>io::> 
.; "'0 ::> 
.Sbll 
4461 
1721 
4'?0':> 
0~06 

..)01 b 

4461 
l.l jt:. 

31ll5 .,,.,, 

0 
- ;iiitlk--;:--;itil- -.&--, 
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/PROGKAM J, COMtilNEu Rl;.ADt;.R, PRlNTlR1 PUN~H r~sr, 
PRG.3 1 ~tTLOC /SET lNTtR~UPT SEKv!Cl 

p.sTid' 

P3rl.1 

P.3121 

P3T.S1 

P3T4, 

P.ST!:), 

P,,Hb I 

.: /ADURlSS TU INTSVC 
INT::iVL: 
;:,t. rLGC 
~L.~L\JT 

-.::.::o 
.JM:;, l U~Tl:3f 

::it. TLDC 
K::iTART 
I"' J TIO 
JMI"' l 1 +1 
::i to: ::it. T 
le? 
;.>,STl 
JM::i I Urt:lFJ 
A 

JM::i 
l 
P.)Tt:: 

lJl,;NTST 

JM::> I Ur bF3 
\,) 

JM:;i l U(.;NTST 
t:. 

io'.)f.) 

JM::i I UFt:lFJ 
I> 
JM::> l U(.;NTST 
j 

r1,,)T4 
JM::> I Ur t:lF3 
J 
JM::> l lJ{.;NTST 
'I 

"',,)T' 
JM:;, I urt:JFJ 
"I 

JM::> l U(.;NTST 
? 

"'..) r o 
JM::. l UFt:lFJ 
,,, 
JM::> l ULNTST 
0 
I",) Tl 
,.1M::O l UFt:lF3 
::. 
J<'•1:;, u.;NTST 

/5ET UATA t:lLOCK LtNYTH 
/TO "'1'.:>;Q 

/SET UP t:lUf FlR ARt.A 
/SET KSTART TO INITIAL 
/HOUTINI:. AUORl:.SS 

/START PROGHAM 

/UATAI At:lC 

/UATA; Ut.F 

/UATAI GHl 

/UATA: JKL 

/WATAl MNO 

IUATA: PUlol 

/UATA; STU 

c 

~'""'' 

0 l 



r') ~ ~ 
) 

6/26168 14147,13 PAGI:.. 4 7 

3616 000 / P3T7, I 

3617 362j P3 I l 0 
3620 4461 JM::> l i.Jrt3VS /UATAl vwx 
3621 l7 3::> v 
j6,22 4 ::> i£) ::> JM::. j i.J{.;f\: TS T 
jb.!3 v.lk?lk'.J P3Tl~• 1.0 

3oi::4 ..Sb3IO i".STJ.l 
3625 4461 JM::> l UFl:lF3 /UATAl Yt. >/) 

3o26 17 4!0 y 

36<::7 4 ::> 0 ::> JM::. ! UL:i'ITST 
3630 kJ~ll P . .Hl11 ll 

3631 363'.> "'..STlt! 
36.)2 44ol JM::. l UHlF 3 /UATAI 123 
3633 ';. 74j UNI:. 
.5634 4::>i:J::> JM:> I U{.;NTST 
36.55 i(.)~l<:'. P3Tl21 i.: 

3666 304~ I" .> T:l. .s 
36.57 4461 JM:> I Ur l:lF" .S /UA TA I 4?6 
.5640 1740 ~ UUR 
3641 •t:iliJ::> JM:> l UCNTST 
3642 ~~11 j P.5Tl.31 J. j 

3643 3647 I-'.> f 14 
3644 4461 JM::. I UFl:lF3 /UATAI J lj 9 

3645 17?1 ::. t. \It:. N 
3646 4?i:J? JM::. I UGNTST 
3047 ~llll'+ P3Tl41 l'I 
36,0 .5 6 5 'I 1"'3Tl? 
36?1 4461 JM:> I Ur t:JF 3 /UATA: ! "# 

30:;,2 17?<+ (.,.: '+ l 
30:;,3 4::>0? JM::. ! UGNTST 
36:- 4 illk:lp P.STl51 l::> 

30:;,5 3661 "'.5Tlb 
36?6 4461 JM::. 1 UF1:3F 3 /UATAI :ii" & 
3b::>7 175/ i.:.:<+4 
36o0 4?1.:)? JM::. I UGNTST 
3661 IJl:lltl P3Tl61 lo 
3602 3b60 I".,) Tl I 
3663 4461 JM::. I Ur13F3 /WATA: ' ( ) 

36o4 176~ r., e:, <+I 

36o5 4?11)::> JM::> l UCNTST 
3606 iJ .:11 I P.3Tl71 l/ 

36o7 "00iJ r'.)Tc:~ 

.3670 <+461 JM::i l UFtJF.3 h.JATA: 11+, 

3671 i 7o::i i.;e:,:i.: 

3672 4'.:>0::> JM::> I UGNTST 

l 
1 
" ' ,, 
j 

J 
I 
' ' 
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4k:l0IO *' 17/+1 
416 02i 0\:l21(1 P3T,01 t:i() 

4001 400::> 1-',.Hc'.l 
4l102 '1461 JM::i l Ui' bf 3 /i.JATA: "'•I 
4~103 117'iJ Ge:::>' 
4 0 IZi 4 4,0, ..JM:i l Ul,;NTST 

4005 lll02l P,H21• e: l 
41.101:1 401~ 1-'.STa 
4007 4461 JM::> l UHiF 3 /IJATAI ; ; < 
4010 177.!i r;,c'. I c'. 

4011 4'.'J0? JM!:> l Ut;NTST 
4012 liHJU P3T221 a 
4013 4k:)1 / l-'3T23 
4014 4461 ..JM::i I UFbF 3 /i.JATA! =>'t 
401:> 1770 r.:,u';J 

4016 4?1():'.l JM::i I ur.:.NTST 
41:ll 7 1()!023 P3T231 "3 
4020 4k'l24 I-' 3 re: 4 
4021 4461 JM::i l U~ t3 F :5 /uATAI @L\ 

4<:J22 21:l01 f,;JIO!c3 

4023 4?0!:> JM::> I UCNTST 
4024 0024 P3T241 e: 4 

4!025 411i31 f'3T2, 
4026 4461 JM:> I Ul-tlF3 /UATAI l' AND LEFT ARROW 
4027 2kl04 C...53? 
40~0 4:'.10? JM::i I UCNTST 
40.31 002' P3T2'.:l1 ", 
41l132 4k13, r'J TC::o 

4<l33 446~ JM::i l Ur ti ALI. /i.JATA: ALL PR!NTAtiL~ ASC!l 

4034 4?0? JM::i ! U~~1 TST 

40.35 kH120 P3T261 c'.6 

4 03 6 '+.., 41 !-'..)Tc'.7 
4 0,$ 7 44o4 JM::> l UFW3J4 /LJATAI ASRJ..S PRINTER WORST CASE 
4'540 4'0:'.l JM!:> I Ut;NTST /PATH.RN 
4 41 ~lt21 P31271 tt.1 

''" 2 
404, ~3lSJ 

4;<143 4400 JM~ I \,Jr W33S /i.JATA: ASRJ3 PHJNTER WOKST CASE 
4 44 4'0' JM~ I UL;NTST /PATTERN WITH INTERSPERSEU tiLANKS 
4045 010 3!0 P3T301 Ji(I 
4046 4 051 1-1,,H,)l 

<P'.i4 7 440/ JM:> l IJFW3?4 /UA TA: ASR3? P~!NTER wOHSf CASE 

40:?0 '1?0? JM::> I Ul,;NTST /PATTER~ 

40:>1 01631 P..ST.311 31 
•Hl?2 4~,, ~3132 

4<1:5.3 4471 JM::> l U~ W,.S?S /UATA: ASR33 PR!NTEH WORST CASE 
4 kj:;> 4 4?0' JMo I IJ\;NTST /PATTERN WITH lNTERSPERSEIJ tiLANKS 

) 

0 t"""i 
" _¥ 0 J 

~--,-~jfff--



~ 

40:;i5 0fl!3G 
41J?6 7771 
4>.J~7 4440 
4,100 417/ 
4061 037/ 
4-'62 44'!0 
41r'.lc3 4201(J 
4id64 0rtl011l 
40o5 445? 
4.J66 417/ 
4067 4201 
4070 7f:J7G 
4071 445? 
4!c:l72 417/ 
4073 4Jll 
4icl74 76711l 
41l175 4?0? 

4076 72011l 
4V,;77 Ji.:J2J 
4100 445'l 
411H 446J 
411d2 4450 
4103 530' 

41ki4 446.) 
4lill5 445/ 
4106 445G 
411&7 4450 
4110 5306 

4111 4446 
4112 i.:Hlfi:l' 

f, 
4113 1144 

' 4114 4440 
l 4115 l.:113ill f 

~ 4116 74fl)l(J 
l 4117 '+45? 
j 4l.2t.J lcJ"121 l 4121 417' 

4122 7776 
4123 445? 
4124 417' 
41-':> 417/ 
41.:!6 74'VJ(. 
41n '1?0/ 

.. i.s.:i <+?01/J 

~ 
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P3T321 .)' 

I 

I /I/ 
!:ot:.Tl.OC 
!:!i..Ul,;•<l 
.)1/ 
!)t. TLOC 
oL,.Ui,;l'\l+l 
I() 

~uvc. 

~1.UCl<.J. 
oL.UCi<l+i:! 
.. lilJ() 

'1UVt. 
t:ll.UCKl 
oL.U(.;l<,i:! 
-ll!U 
JM!) l Ul,;NTST 

IUATAI ONE'S AND tEROES 

/PROGKAM 4, P~lNT LlNt.S WlTM UATA lN PTEMP ANU PTt.MP11 NO Dt.L.AY, 
P~G4 1 .;L. A 

Ul,;A ut.L.AYM 
JM::O l U::OTt:ff 
JM!> I UftiTMP 
JM:l 1 UTYPl 
JM>' • -1 

I 

11/J TO DEL.AYM 

/FILL ~UFFlR WITH DATA 
/TYl-'t. l. l NE. 
/HEt-'E.AT 

/?~OGKAM '! PHlNT LINES WlTH uATA IN PTEMP ANv PTt.MPl, FIXEU RANDOM Qt.LAY 
P~~,, JM!> l U~tiTMP /~ll.L BU~Ft:.R WlTH DATA, 

JM!> I U~TaF 
JM!:o l DLYCNT /uENERATE UELAY COUNT, 
JM!) 1 UTYPE /TYPE LINE 
JM>' .~2 /REPEAT 

/P~OGKAM o, PUNCH AND H~AU CHt.CK DATA ~LOCKS 
/~!TH JATA l~ PT~MP ANU PTEMP1, NO DlLAY 
P~~61 ~~T~JG /::OET lNTtRHUPT SERVlCl 

t. /ADUR~SS TO INTSVC 
!~T!>VC 

~tli..lJC 

ci i.11. i.; 'Ii 
-4il)JO 

"10Vt:. 
"'Tt.MP 
di..IJCt'(A 
-fl! 
"IQ Vt 
Cll.IJ~I'( A 

::l1,,..,;1,,I'( A+t! 
-:,10 
JM!) I U!:ITST 
JM~ 1 UPdLI'\ 

/~ET tiLQCK Lt:.NuTH TO 
1~2::>6 

/~IL.L BU~ft:.R WITH DATA 
llN PTEMP ANU PTEMPl 

/bO TO SPECIAL TEST StQUE~CE 

/CLSE T~!S CALL, 

,., 1 



4131 
4l.S2 
4l.-i3 
41.S4 
41.S5 
41.S6 
41.S7 
4140 
4141 
4142 
4143 
4144 
4145 
4146 
4147 
41~0 

41!:>1 
41~2 
41:13 
41!:>4 
4155 
41!:>6 
41!:>7 
4160 
4161 
4162 
4163 
41o4 
4165 
416!-
4167 
<11n 
4171 
4172 
4173 
4174 

4440 
0~1 0i::! 

1144 
4440 
J013IO 
740!0 
445!:> 
"'"'21 
417!:> 
7770 
445!:> 
417!:> 
4171 
740i 
4 !:>fll / 
4:>01 

4440 
14'10i::! 
11'+4 
4440 
013i0 
74illi0 
4440 
011!:> 
417!:> 
4440 
.i121 
740!0 
4!:>11 
4:>1t!. 
.S!:>P 
ill=> 
2121 
!:>.Sbo 
4:>k: I 
4!:>01 

0 
- wwv-- -~ .. ~""-~.c 
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/PROGriAM 11 PUNCH A~D 
/j\ Plt:.M..> A ... J PTEMPl, 
P../G7 1 ::>t.Ti..OC 

t!. 

!!\iT::iVi.; 
:>I:. Tl.Ji.. 
OL.~C'liT 
.. ,.,aia 

11 Q Vt. 
"'1t.MP 
dL.UCt<;A 
•I!! 
'10Vl 
dL.UCt<;A 
t:JL.UCt<;A•~ 
-;J lb 

JM:;, 1 USTST 
JM:> I UPt;LKR 

/PRQu~AM liO• PUNCH AND 
/COuNr P~TTl:.~N. ~ANDOM 

P~ulii'l, St. T1.uc 
t!. 
i NT5VC 
::>t. Ti..OC 
OL."C\IT 
•4illt 

:;,t:.TL.:JC 
rt.11Pu 
iJL.U\;i< A 
::>t. TL.DC 
i,;f I'< A 
-41111:1 
JM:> I JNPATT 

P~Gl~A, JM:. ! Gt.TPT 
i.1CA I Tt.MPU 
!St Tt.MPU 
! ::ii: CT~A 
JMI' PRGll()A 
JM::i l U~TST 

JM:;, 1 UP!:!LKR 

Rl:.AU ~Hl:.CK UATA HLOCKS wlTH DATA 
RANUOM STALLS HETWEEN CHARS PUNC~EG 

/SET INTl:.RHUPT SERVJC~ 
/ADuRt.SS TO INTSVC 

/SET ~LOCI( Ll:.NuTH TO 
/•2:>6 

/~ILL BUFfl:.R WITH DATA IN 
/PTl:.MP AND PTEMPl 

/uO TO SPECIAL TEST Sl:.QUENCE 
/USI:.. THlS CALLr 

READ CHECK ~LOCKS OF BINARY 
STALL.S HETWl:..EN CHARACT~RS PUNCHED 

/SET INTl:.RRUPT SERVICt 
/AOURESS TU INTSVC 

/SET ~LOCK Ll:.NGTH TO 
/•2:>6 

/~IL.L BU~fl:..R WITH BINARY 
/l,;OUNT PA TTEflN 

/ijO TO SP~CIAL TEST Sl:.QUENCt 
/USt. THIS CALL 

0 

-=~-;;.-~- ---....--=---- --~· 

J. 
I ;o 



c 
... 

41!? 'i!Zl ::i 
4170 v.'t: J.i 

4117 ...,Jii)IU 

4..SkJ/ 
4.S'IJ7 021" 
4.SH'J iOZlt: 

4.Sll ;O~i 0 I() 

4421 
4421 lil21? 
4422 J212 

4':>7::> 
4?7:5 .:J<liiJIO 

::>17:> 

,.;:( ARt. \Ju t.r<RuR:.> 

I 
tJ._OCKJ.11 t:l? 

t'.lt'. 

t:J._ucK:i., <) 

*ol.OCKl+lllO 
t:iLOCKd, t'.l::> 

t:lt'. 

i::lLOCKd I IO 

*dLOCKt:+lliO 
i::lL.OCKC1 t:l::> 

t'.lt'. 

*t:lLOCKA+'+iiJIO 
Delli'\, IO 

*uoL.K +4iaill 

:b 
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/CR 
/LF 

/CR 
/LF 

/CR 
/LF 

~ ~ 
f 
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