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'l'he PDP-15 High Speed Reader Test verifies the operational status of the 
reader by performing tests on the reader's control logic and mechanics. 
The control logic tests include error halts with provisions for looping 
on any failing test. The mechanical tests provide TTY print-outs in 
case of error. A test tape is provided for use with the mechanical test. 
This should be used in lieu of a tape loop, since a loop will not provide 
proper test operation. 

The control logic tests should be run first, and then the mechanical tests 
(total of '3) must each be manual ly ~tart,(~d by th0 operator. 

;). REQUU~EMENT~: 

Equipment 

A standard PDP-15 equipped wi. l.h Ii h igh q)(~ed rF'IHler. 

Storage 

The pY'ofuam requires approximately 3250 (octal) locatiOl':'s in field O. 

3. LOAD: iG fROCEDURE 

a. Set the ADDRESS switches to 17700; the BANK MODE switch on a 1. 

b. Press I/O RESET, and then READ-IN. 

c. The program is not self-starting at the completion of loading. 

4. 3TARTING PROCEDURE 

':'~st JaI·e Generator - ;)00 
Timing Loop for Setup - ~50 

~0ntrol Logic Tests - ~OO 

0u~ of Tapp Test - 1401 
Data and 10T tests - ~lOO 

"!ari 8.tle Reader ;~pe,,:rj Test - ;;;400 
Pead Randomly and ~tall Randomly - ?~OO 

':h,,:, i:r:m+~rol Logi c Te::t contains a series of individual tests which are 
automatically executed by the program. The individual starting addresses 
may be found after the Table of Error halts appearing in section 6.1. 



5. OPERATING PROCEDURE 

A test tape is supplied with the program. If a new test t~pe is desired, a 
subroutine is included which will punch the necessary patterns. To punch 
one of the two patterns necessary, use the procedure below. If a new 
test t~pe is not needed go on to section 5.1. 

a. Set the ADDRESS switches to 200. 

b. .::;et the AC switches to indicate the pattern desired. 

A8S a on a 1 Punch alternate frames of all l's ~nd a's. 

ACS 1 on a 1 PU:-lch a binary count. 

!V;~ ? 0n R, 1 Punch all 1 '3. 

r'. I'r"':;:: I/O 11~;;I':'I', Ii.Tld UI"TI ;;'T'I\I<'I'. '1'1'1" r""t,t,f~rr, wi 1 / t;r, I"lnr:rl"d UT,I,j I 
/ '!<()(:I<I\M ;;'I'()/' i:: prr·::::I'Ij. 

1 [' a t.apf~ loopi!l to be rnHd(~, th'! pHLt,~rn TIIU:31, : (, (~(,r,t,inUl~rj Fit I,h'~ ::r,l i"". 

Header :;etup noutine 

'rhf' usC' of this 'routine is in1.erided for Field :"';I'~rvice f:ind Production unly. 1 t,s 

purpose is to provide a variablp delay timing loop to exp~dite the setup of 
the reader timing. 

1\ tape with a punched p'lttern of alternate framfO>!j of all lIs and a's is u3ua11:; 
11SPci for the setup procedure. 1I0wevp r, the routine wi 11 allow any pattern to 
IJ(' used. The Test Tap p ('!enerator will punch the required pattern. 

a. Get the ADDRESS switchr; to ~50. 

b. PI ace the tape i. n Lhe rf'wif:r. 

c. ::pt. Lhe ACS to hOOOOO. 1'his will I;:iv(, fl, ::I,fJ,II ('I"I'l..Y) ()f' It[,r,rrJxim f j l .r·I:; 

;",0 rni Ili.;;pcon(]s. 

'I'll" r()ul.iC1(' rl·/I.,]:: 1(, \'nun'~:; ".flr! ttl"f1 :;1,'1.11::; 1!.f",U,"r' Jr, f'r'l.lfI(·:: fHld :UI'JI,h"r' :;/,:,/1, 

"I.e. 'I'tw ~;Lltll Lim!' Iflll.,Y tw vllrif-:d whi I" 1.1"1(. prCJvnwl i~; rUlJrJirJ!1:. 

l'rograrn Opcrati ng IJrocedure 

'.;.1 Control Lolric Tests 

The test tape supplied contains Uw necessary test patterns for 3.11 corltrol lop:ic 
te~;ts. The pattern used is A.n all ones pattern. Tbis pattern is duplicated 
three times on the test tape even though only one p~ttern is used. Blank tap~ 
separates eaeh pattern. One pass ()f the control lop;ic tests requires ~r}r,r()xim'lt. ly 

one foot of test tape. 
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Arr:I errors encountered will cause a program halt. '!he nature of the error 
is determined by the address of the halt. '!he program will not execute the 
next test tmtil the error is corrected. '!he halts are tcqged, and may be 
identified fran the table of error halts appearing at the errl of this doctment. 

a. Place the test tape in the reader with the punched pattern over the 
reader's photo cells. 

b. Set the ADDRESS S'Wi tches to 300, and all lCS equal to 000000. 

c. If and API option is installed, place ACS 6 on a 1. 

d. Press I/O RESET, and then STARr. 

The program will respond with a carriage return ana line feed on the KSR-33 
teleprinter, and begin Test 1. 

Assuming no errors the program will halt with C (PC) 1401. 

The ::-eader No Tape Test is perforrred next. 

e. RaTove the test tape fran the reader. 

f. Set the ADDRESS s-witches to 1401. 

g. Press I/O RESET, and then STARr. 

Assuming no error halts, the progrcrn will halt with C (PC) 1434. 

h. Place the test tape in the reader and press continue. 

Assuming no error halts, the program will halt with C(PC) = 1444 

i. 'fum the Reeder "OFF LINE" to test for setting the "NC:>-'mPE" flag. 

j. Press CCNI'INUE 

Tl'E data and rrecharUcal tests are perfomed next. 

'I'h=re are three data/rrechanical tests. Each test ImlSt be manually started by 
the operator. All three tests use the sarre tests tape pattern which is a 
binary cotmt. 

When placing the test tapE: in the reader, place the ptmched pattern over the 
reader's photo cells. This is necessary to enable the program to synchronize 
prcperly. When starting any of the three tests sections the program will read 
the test tape until it finds one fr~ of alIa's. 'Ille program then enters 
the test sequence. 

If an alIa's character cannot be found, the message "CANOOI' SYOC" is printed, 
follCMOO by a halt \.,ith C{PC = 2017 (t.a:Jged PRHLT4). Press a:Nl'INUE to try again. 
Inabili ty to sync may be a result of t.1e lack of an alIa's character, or 
possibly the reader buffer will not clear~ 

5. 2 Basic Data Checks 

nus test reqJires a fan-folclErl u'sl :~ "'ith d pW1Ched binary count pattern 



a. Place the test tape in the reader with the punched pottern over the 
reader's photo cells. 

b. Set the ACS to 000000. 

c. Set the ADDRESS switches to 2100. 

d. Press the I/O RESET, and then START. 

The data check test is divided into four parts. A test is first made 
using RSA and RRB, followed by RSA and RCF. Selecting the reader in 
binary mode is then done by using RSB and RRB, followed by RSB and 
RCF. The four parts are designated as A, B, C and 0 respectively. 

Assuming no el, X5, the program will halt with the ,'(: = 2243. If the 
test proves error-free go on to paragraph 5.3. 

Error Identification 

If an error occurs a print-out takes place ('living in order, the subtest, 
what the data being read was expected to be, and the data read from 
the reader buffer. 

The print-out w ill appear as: 

A 
B 
C 
D 

GOOD 
GOOD 
GOOD 
GOOD 

xxx 
XXX 

XXXXXX 
XXXXXX 

BAD 
BAD 
BAD 
BAD 

XXX 
XXX 

XXX XXX 
XXXXXX 

ACS 0 may be placed up to halt the program when an error occurs. The 
C( pr;) will equal 2125 when halting during Part A, 2161 during part B, 
and 3012 when halting during Part C or D. Press CONTINUE to read the 
next frame in sequence. 

The Variable Reader Speed Test should be next performed. 

5.3 Variable Reader Speed Test 

'fhis test r~qulr~3 a f~n-folrl test t,npe, with a punchc(. binr,ry count. r;IJttr:-:-n. 

The reader is selected using the K:':;A IV'1' on.ly. 

AC sw itches 2 through 17 control the speed of the reader; the slowest 
reader speed is obtained with all ACS up, and normal speed with all ACS 
down. ACS 0 and 1 have no effect on the reading speed. 

a. Place the test tape in the reader with the punched pattern over the 
reader's photo cells. 

b. Set the ADDRESS switches to 2400. 
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c. Press I/O RESET, and then START. 

If no errors are indicated, go on it> paragraph 5.4. 

Error Identification 

If an error occurs, a print-out wi II give in order, what the data read 
was expected to be, and the data read from the reader buffer. The print-out 
will appear as: 

GOOD xxx BAD xxx 

ACS 0 will provide a halt on error when in the up position. The halt 
will occur with the PC = 2435. Pressing CONTINUE will cause the 
next frame in sequence to be read. 

5.4 Random Read and Stall 

This test requires 0- fan-fold test tape with a punched binary count 
pattern . 

The Random Read and Stall routine reads a random number of frames 
with a fixed stall time between each frame. After reading the random 
number of frames the routine reads a random number of frames at full 
speed. The routine reads a maximum of 14 frames with a stall between 
each frame, and a maximum of 51? frames at full speed. 

ACS Functions for Section 5 

ACS 

o 

FUNCTION 

Stop on error (1) 
Don't stop (0) 

'Scope mode (1). Ignore errors. 

a. Place the test tape in the reader with the punched pattern over the 
reader's photo cells. Set the ADDRESS switches to 2500. 

b. Press I/O RESET, and then START. 
The test will run until stopped by the operator. 

Error Identification 

A print-out occurs for each detected error. The format is as shown below: 

GOOD XXX BAD XXX 

The type of error which will occur most frequently with this test will be 
when the test tape gets out of sync with the program. The bad data will be 
=- 1 count or more of the good dOh. 



After each print-out the program continues on in sequence. 

8ub-Routine Abstracts 

When starting from address 300, the program performs control logic tests 
1 through 7 using the reader lOT RSA. At the completion of test 7, tests 
2 through 7 are repeated using reader lOT RSB. 

Test 1 - Illesal Instruction 

An illegal instruction of 700110 is executed. If an RRB or RCF instruction 
is executed, the contents of the AC will be changed and an error halt occurs 
with C(PC) = 316. No tape movement should be observed during this test. 

Test 2 - Test for Reader Flag Cleared 

An RSF I0T! executed. If the program was started properly by pressing 
I/O RESET and thelJ START, the flag should be cleared at this point. An 
error halt with C(PC) = 325 occurs if the flag is set. If this occurs, it 
maybe the result of I/O power clear not clearing the flag, or the result 
of tape movement during test 1. Place ACS I up, and press CONTINUE to enter 
scope mode. 

Test 3 - Set the Reader Flag and rL'est for Illegal RSF 

Either an RSA or RSB rOT is us!.!d to select the reader. The program then 
stalls for 100 MSEC., after which an illegal conditional skip is attempted 
using 700110. If the skip occurs, an error halt occurs with C(PC) = 361. 
If no skip occurs, the reader flag is next tested. An RSF lOT is executed, 
and if no skip occurs, an error halt with C(PC) = 355, or 356 depending 
jn which mode the reader was selected. Placing ACSI up and pressing CONTINUE 
after any error halt, will place the program in scope mode. 

Test 4 - Clear the Reader Flug w'"h RRB and RCF 

The reader flag is first set with an RSA or RSB lOT and then immediately 
cleared by. executing an RRB. If the test is successful, the flag is again 
set and then cleared by executing an RCF lOT. If RRB does not clear the 
flag, an error halt occurs with C(PC) = 423 (RSA) , or 424 (ESB). If RCF does 
not clear the flag, a halt occurs with C(PC) = 430 (RSA) or 431 (RSB). Place 
ACSI up, and press CONTINUE to enter scope mode. 
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Test 5. - Clear the Reader Flag wi th Rf~A or RSB 

The reader flag is fi rst. set usinr~ ei thr~r the Hi:A or RGB lOT. The reader 
is again selected and th~ fla~ tested for bein~ cleared using the lOT RSF. 
The flag should be cleared immediately after an RSA or RSB lOT. If not~ an 
error halt occurs with C(PC) = 51) (RSA), or 516 (RSB). Place ACSI up, and 
press CONTINUE to enter scope mode. 

Test 6 - Interrupt T~st 

An I/O Power Clear (CAF) is first executed, followed by a 210 MSEC 
interrupt should occur at this po1nt. If an interrupt occurs, the 
word is tested to determine the d-evice which caused the interrupt. 
reader caused the interrupt, an error halt occurs with C(PC) =636. 
interrupt will cause a halt with C(PC) = 640. The AC will contain 
status word at each halt. 

stall. No 
I/O status 
If the 
A spurious 

the I/O 

If the above test is successful, I\n attempted program interrupt using either the 
RSA or RSB lOT is then performed. The reader is selected, and a stall of 
100 M: ·;~C is done, wai t.ing for a plJ"ogram interrupt. If no interrupt occurs, a 
halt w~th C(PC) = 625 (RSA), or 626 (RSB) occurs. Place ACSI up and press 
CONTINUE to enter scop'; mode. 

Test 7 - Reader API Test 

Test 7 is performed only if ACS 6 is on a 1 to indicate that an API option is 
installed. The routine assumes the readers' API channel address to be 50, and 
API priority level 2. 

The first test performed makes certnin a reader API break does not occur when 
the relider flap; is O. An err0r hlili. occurs with the PC = 1021 in the event of 
an API brpak. 

Th<=o r<=oader flag is then sd, by the TJrogram, and lin A1-' I break is attempted. No 
J\PI break results in rUl error halt with the PC = 10h7. If an API break occurs, 
the API status word is r(>lid and tested for level 2 active. If level 2 is not' 
active, an error halt occurs with the PC = 1056. ACB 1 on a 1 will enable 
a scope loop for any of the above errors. 

Test 8 - Reader No-Tape Test 

Test 8 tests the response of the reader logic under no tape conditions. 'rhe test 
tape is first removed from the reader, and the test is started from location 1401. 
/\ test is first made t.o determine whether the no tape indicator has been set. 
by the absence of tape in the reader. If true, t.he rpader flag is then tested 
to make sure it had been set as a result. of the no tape fla~. If both tests 
are successful, the program halts at location 1423~ at which point the tap~ 
is replaced in the reader. 
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The TAPE FEED button is then pressed anri :·eleased. Pressing CONTINUE 
will causl! the progmm to check FIJi· ;I,e no tope indicator being reset 
by TAPE FEED. I~ 1]11 three of the above tests are successful a halt 
occurs at location 1430. 

ERRORS 

Error Halts and Descriptions 

Error halts and descriptions are given in the tables below for the control 
Logic Tests. 

'Scope rn.: 1 
111j' be entered for any single test by placing ACS 1 

up, and pressing CONTINUE after the error halt. 'Scope mode 
may also be entered by restarting the desired test. Restarting addresses 
are given in the tables immediatel y following each error halt table. 

Table of Error Halts·for Control Logic Test~_ 

C(pc ) TAG TEST# IDENTIFICATION 

316 E01 700110 changed contents of the AC. 

325 E02 2 Reader flag on illegally 

:55 EA03 3 Flag wasn I t set us ing R SA 
356 EB03 'I Flag wasn't set using RSB 

If no tape movement: 

If tape moved: 

361 E04 3 Skip occurred using 700110 
after an RSA or RSB 

423 EA05 4 Flag wasn't cleared using RSA 
& RRB 

424 EB05 4 Flag wasn't cleared us ing RSB 
& RRB 

430 EA06 4 Flag wasn't cleared using RSA 
& RCF 

431 EB06 4 Flag wasn't cleared using RSB 
& RCF 

515 EA 11 5 Flag wasn't cleared using RSA 
516 EB 11 5 Flag wasn't cleared using RSB 
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, 
The "., :::; tile data read· fmn the J;eaCer buffer after each of the halts EB12 
~QJ.5. 

625 FAli 
626 EB16 
636 E1GB 
640 E1GC 
652 E16D 

1021 E17 
1047 E1S 

1056 El9 

1401 oorAPE 

1412 EA20 
Ial FA2JB 
1427 Wile 
1434 PRHLT)' 
1442 ERR2l1O 
1444 OFFLINE 
1452 ERR2/IE 
1454 PHLT3A 

6 
6 
6 
6 
6 
7 
7 

7 

8 

8 
8 
8 
8 
8 
8 
8 
8 

No inter:r:uJit occuxred ~ ~ - waited 7{) MS. 
No interrupt cx::c:::un:a;1. us.i.rJq RSB - waited 70 MS. 
Reader caused interrupt when not selected 
Spurious interrupt . 
Interrq>t not fran reader N:. = I/O status word. 
An API lxeak occuned with ~ ~ flag cleared. 
No API break fran the reader with the reader 
flag set. 
An API break ocOJIJ:ed, but priority level 2 is 
not active. Maybe, another device caused the 
break, or the reader is al the WJ:alg API level. 
Erv;l of tests 2-7. Set the A1DRiSS switches to 
140),., and press I/O BESP:l', ~ then S'mRr to begin 
test 8. 
00 'D\PE flag DOt set. 
~ flag 'NOn I t Ret with the l'D-'mPE flaa set. 
~ flag wen It-clear with the R>-rmPE flag set. 
Replace tape in the reader aId PJ:ess Continue. 
NO-'mPE flag didn I t clear. 
~ Reader "off". 
No-Tape didn I t set when the reader was turned off-lire 
End of the r.r::>-TAPE test 
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Table of Restarting Add'resses t~ Initiate 'Scope Mode 

'Scope mode should normally be initiated by placing AC51 up, and pressing 
CONTINUE after an error halt. In the event that 'scope mode must be 
entered by restarting anyone test, the starting addresses for tests 1 through 
7 are listed in the table below. Tests 3 through /' use the lOT instructions 
RSA, RSB, RRB, and RCF I and the starting address for anyone test wi II 
"ory according to which lOT is to be tested. Place ACSI up before 
rest(1t,ting. 

Test # 

2 

3 

5 

6 

6 

'Scope lOT 

Illegal lOT 

RSF 

RSA 
RSB 

RSA and RRB 

RSA and RCF 

RSB and RRB 

RSB and RCF 

RSA 
RSB 

Operator Action 

Press I/O RESET r enid then START 

Press I/O, :~SET, and then START 

Depo;it 700104 into location 333. 
Deposit 700144 into location 333. 

Deposit 700104 into location 333. 

Dep'sit 700104 into location 333, 
and 70r 10:: into location 406. 

Deposit 700144 into location 333. 

Deposit 700144 into location 333, 
ond 700102 into lacation 406 

Deposit 700104 into location 333. 
Deposit 700144 into location 333. 

Deposit 7001 04 or 700144 into 

Restart at 
Address 

300 

321 

331 
331 

400 

402 

400 

402 

500 
500 

location 333, to test illegal interrupt; 
SA ~ 600 

To test no i nterru pt I depos i t 
700104 or 700144 into lacalion 
333. SA-= 612 
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7 . RESTRtCTtONS 

None 

8. MISCELLANEOUS 

When looping on tests 2- 'r the loop time is approximately 5 seconds. 

The Basic Data Check tests will toke approximately 5 seconds. 

The Variable Reader Speed and Random Read tests each run until stopped 
by the operator with PROGRAM STOP. 

Appi ications 

Loop on Tests 2- 'T of Section 1 

A loop on tests 2- 7 may be performed using either the RSA or Rim ror's 
If a test tape loop is to be used make sure the pattern is continued at the spl ice. 

If looping on tests 2-7 using the RSB lOT, make sure channel 8 is 
continuously punched, and continued at the splice. 

To loop on tests 2-7 using RSA, pi ace the test tape in the reader. 

1 . Set the ADDRESS switches to 317. 
2. Place ACS 4 up. 
3. Press I/O RESET, and then START. 
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To loop on tests -2-7 using RSB, place the test tape in the reader. 

1. Set the ADDRESS switches to 1074 
2. Place ACS 4 up. 
3. Press I/O RESET, and then START. 

Basic Data Check Applications 

'Scope mode for part A, B, C or D of Section 3 may be entered by 
following the steps below: 

". Place ACS 1 up, and press CONTI NUE if a halt on error occurred, or 
B. Press PROGRAM STOP. 
C. Place;: ',-5 1 up. 
D. Set the ADDRESS switches to: 

a. 2100 for part A (RSA and RRB) 
b. 2133 for part B (RSA and RCF) 
c. 2167 for part C (RSB and RRB) 
d. 2215 for part D (RSB and RC r

) 

E. Press I/O RESET, am then START. 

9. PROGRAM DESCRIPTION 

Tests 1 through 8 are provided to find catastrophic type failures. The basic 
functions of the reader logic are first tested, and then as many timing tests 
as possible are performed. If tht:se tests run the remaining problems will be 
in the individual data paths. 

A provision for looping on tests 2 through 7 is provided. 

The Basic Data Check tests are provided to insure that the reader is 
capable of correctly reading data from tape. All reader lOT's are used 
during the test. 

The Variable Speed and Random Read tests are designed to test the 
reader's mechanical adjustments by varying the motor speed, and 
rate of redder selection. The Binary Count portion of the test tape 
supplied provides the most stringent test. A test tape loop will not 
provide a satisfactory test, and should be used only ~uring 'scope 
mode. 

10. LISTING 



"AGE 1 1'~SR ioISR1.! 

.TITL~ I1SR1' 
/POP .. 15 ~rGI1 SPEED REAOER OIAGNOSTIC .. TAP[ 1 
/ 

.ABS 
I 
ICQPYRiG~T OCT, 20, 1910~ DIGITAL EQUIPMENT COR'" 
/t04AYNARD .• MASS, 
I 
IINTERRUPT ROUTI~E 

01000 .1.OC 0 
00008 8.1'18 0 
1111801 611.81 JMI' 1 IINTERRUI'T ON J~LEGALLV 

"I.IZ 77"7'7 LA" ~1 

••• 13 7"'77" LAW -1 
"1"4 7""7 LAW -1 
0 ••• ·' 777'" LAW ,,1 

,EJECT 



PAGE 2 l''''IR IoIS __ i' 

ITAPE LOOIt GENEIU TOR 
0121f1 .~OC 2e" 
~222~ "''''~. BGNi LAS IT[ST SWITC~ REGISTER 
2'1221 740012' RAI. 
21212 "i'10 S!~ 
112.3 601231 JMP Al.T10 IPUNCIoI l'S ANO l1JfS 
0.2" '.,010 FUI. 
2102" 141'02' Sll. 
01216 611221 JMP PBNCNT IPU~CH BINARV COUNT 
e2221 ,.,UU0 RAI. 
21210 "1.10 Sll. 
01211 60126' JMP PS\rH~EG IPU'JCH A~L 1'5 
~e212 620200 JMP BCiNl 
2'1213 60122'~ JMP BCiNl 

1 
ITAP£ PUNC~ ROUTINE 
I 

e~21. 00IBGHJ0 PNC~A " ~0215 '0212~' PSA 
2'2216 7002211 pSF' 
le21' 601216 JMfI .-1 
2'r222' 62221' JMI'- PNC~A 

I 
IBINARV COUNT 
I 

2'2221 2121821 pB~CNT LAC ONE 
2'r222 10021' JMS PNC~A 
~e223 ,.1111 CMA 
~e22' UH821' JMS PNC~A 

~e22' ,.0001 CMA 
11226 3.2121 TAO ONt 
~e22' 110214 JMS PNC~A 

~e2~~ 600223 JMI' PBNCNT.2 
I 
IPUNCIoI ALTERNATE l'S A~D 0'S 
I 

~0231 751101 ALTH'J CI.AICMA 
20232 10021' JMS PNC~A 

~0233 7 •• ,Ull CMA 
2'023' Ufe2J2 JMP •• 2 

I 
e2250 .1.0C 2'0 
~0252' 71'76~ SETUp LAW .22' 
2'1251 ~43130 QAe WORK 
2'e252 150004 L"S 140-600000 : ABOUT 2J0 MS STALl. 
~e253 043031 DAC wO R'(l 
2'r254 700124 RSA 
2'r255 101!11etl ~SF' 

~e256 601255 JMp .. ~ 
~e25' 44~030 IS~ ~C"';I( /"~AME COUNTE:R 
e'0262' 60~254 JIotP .!" 4 
?2261 '43031 rSl WORK1 /STALL 
?~262 6e0261 J!oIF' • -1 
2'e263 60i'2'~ JH' SETUP 

. r IE CT 



.," ! 1!~S" ~SRi' 

l"UNe~ ALL. 0.N15 
I 

"'2&. 777771 F'S~R[::; LAiI/ --1 

~'l.' 11'214 J~S F'NC~A 

I,a •• .,.al' J~" l)~eIo4A*1 

/. 
l~fG~ 51'[[D ,"'ER T4Ft[ R[AOER OIAGNOSTlc 
I 
I~ART 1. INSTRUCTION AND CONTRO~ TESTING 
I 
I 

II~'QJ .L.OC 300 
ITEST 1. 11.LEGAL INSTRUCTION 
I 

"3" 1.,551 T5T1 JMS eA~F' 

'IS" 1."13 01114 13 
"3'2 ""01 CL.' ICIIU 
"313 "'1111 12'011~ INQ lOT BrTS. INSTRUCTION 
0'31. 14121' SIA IBfT 14 S~OUl.O C~fA~ AC 
,.SI5 611314 J"''' RBERR 
"SI' 1.SI.1 JtI4S SCOPE le~ECK rOR sec'l Moor 

"s" '1.311 J~' .*1 
1.3121 ,".311 JMII T5T1*1 
1,311 .4"13 lSI 13 
"312 .,.3.1 JM' ;1'l*a 
11113. 6,'S17 JW~ '5'2 .. 2 
0'314 1031112 RStRR JMS SCOPE I[RROR, tN'OR~lTION DELIVERED 
"S15 ' •• 1411 £'1 ,",~T 'lL.I.E~AL.1. .. 
0831' '"311 JM,. T5'l*1 

1 
1 
ITCST 2. TrST 'OR rL..G 0;' 
I 

"'31' 2IS'1' L.AC CIeRSA 
,,3aet ~~'333 OAC RSAB 
•• S2t '.'111 TST2 "5' I'LAC SW~ULO at 0" 
1.322 ,'1126 JMP Otc ISUCCESS'UL TtS, 
I.S23 1,3"2 J II4 S SC.OPE ICWICW vel sco" Maor 

,'AIL.URI ,.T .. 
1'32. '4"4' EI2 1041. ,.. ,'L4G IS ON IL.L.fG'LL.¥ 
e,3a, 6"1321 J~" TST2 
111326 11.3102 01< Jt.lS SCOPE IC~ECIe F'OR SCOPE MODE 
IIS2' 61.331 Jt.I" 15'3 ISUCC[SS ""~ 
f'33~ '1.321 JMP 15'2 

.EJECT 



PAGE ~ 1!HSR H5~15 

I 
IT[5T 3. II-LEGAL RSF' TLSi' AND 
15£T rLAG wIT~ ~S4 A~O RSB 
ISI<!P ONRsr 
I 

210331 711163 TST3 LAW ,.15 
00~32 040"13 OAe 13 

1 . 
00333 0211210021 RSAB " ~0:5:54 1212761 jlofS STAL10 
0033' 1001121 "~~11~ 
1210336 141212121 SKI' 
0e337 6211213" j""P SKPERQ 
003~0 '2101211 RSF' Ir~AG SHOULD BE SET 
0e~41 621034' ,Jwp ER3 
00342 440013 1St 13 
00343 60121333 JMP RSAB 
00344 1213002 JMS SCOPE ISUCCESS "AT~ 
00345 600400 JMP T51'. 
~1'~"6 62121333 j~P '5'3*2 
2m3.' 103002 ER3 JMS SCOPE IERROR PAT~ 

211350 '41se0 SKI' 
2113'1 6S1333 J""p TST3*2 
21352 2S1333 LAC RSAe 
2'e353 543015 SAO CI(RSA 
~I:5'4 ,.0QJ40 £.03 loll.' IrL.AG NOT SETTING "'TER RSA 
~0355 14121S421 E9213 ~~,. 1='l,.AG NO" SE'TING AfTER RSS 
~2356 6210331 JM~ TSTJ 
~135' 1038212 SI<~ERq J""S SCOPE 
ll360 '40040 E04 H~T II~LrGAL RSA OR RSB 
ee.!61 6SlI333 J~" RSAS 

,EJECT 



"ur 15HSft "'SR15 

/T£5" " ~ES£T F'~.G wITH RRB AND RCF' 
0e~0" .Lloe ~Q!0 

/ 
"'0.00 203020 "ST4 LAC CI<~~B 

~0~01 ~4'-'4"'6 DAe ,.5 
01~02 ~10333 xeT RS'S 
0e~"3 '1811.1 qsr 
08'0~ 60 •• 03 JIIIIF' ,·1 
0e'"5 '5110" CI.A 
0e'06 00fe00 ~ IRRB OR RC' 
08'''' 043121 OAC STORl 
0841" 111101 RS' ICIo-IECt< RESET 0' F'I.AG 
01'11 '81432 JIi4P 01<' 
01412 183182 J~S SCOP[ IEAROR PAT~, 'L.AG STIL.l ON 
08'13 741eel 51(.-
,,414 611402 J"'F' TST4.2 
"'41' 283821 L.AC "LIAG 
".416 7.,298 StA ICHECK 'OR RRS OR Rtr 
1"11 6"425 JMP ,.6 IRcr 
11420 281333 ~'C R5A8 ICI1ECK F'OR RSA OR AS8 
01'21 '.3115 SAO CI<RSA 
81'22 141148 EA05 ~L.' IERROR, rL.AG STtl.L. SET 

IA'TER RRS WITH RSA 
18'23 14'040 [B05 ~I.T I'L.AC STIL.L. SE' A'TfR 

I"-S WI'''' RSI 
'.'24 6'1'02 JM,. TST4.2 
01'2' 201333 L.AC RSAS 
"426 5.3'15 SAO CI(RSA 
"'2' , •••• 0 £A06 ~I." IERROR, ,\.AG STtl.L. SET 

IA'TER RC' WITH RS, 
·""31 ' •••• 11 [886 ~L.T I'LAC STILL. SET A'TER 

IRCf' WIT" "51 
... 31 .6 •• 41112 JMp T5".2 
11 .. 32 1.3182 01(· JJoI!S SCOPE ISUCCESS P'T~ 
"433 '41'" 51(' 

"'J. ' •••.• 1 J"" TST ... 2 

I.'" 21a'2'1 I.-AC F'I.AG 
0"36 , •• 111 IIA ICl-tECI< 'OR R·ftB OR AC,. 

II.'" ,,,1111 J*" TST' ..... " .'3'2' Itl 'LAG IstT 'L.AG 
8e~41 213'1'1 L,"C OK"cr 
'1.42 'fe401 J~p 'ST4.1 

,EJECT 



PAGE 6 1'HSR HSFU5 

I 
ITEST 5, RESET '~AG ~JT~ RSA OR RSB 
I 

00!HH'J .LOC 5~1l' 
I 

0~"!JI2I 143027 TST5 D!M F'~'G 
08181 4el333 XCT RS'B IRE SET F"LAr: 
08'82 781101 Rsr 
08'~J 6,,0'212 JMP ,-1 
00'0· 4Q1e333 XCT ~S'B I~ESET F'LAG 
00'03 '210101 QSr 
210'06 60151' JMI' 01<'. 
021'1211 103002 Jt.CS SCOPE IERROR. 'LAG STIL~ 0\ 
00'121 741000 SKI' 
(U1511 60"'500 J"-41' TST5 
1218'12 200333 LAC RSA8 
0"'13 543~15 SAD C,(RSA 
00514 74e04~ E.l~ ~LT 1010 NO,. C~EAR IoJtT~ RSA 

00'15 140Q140 [811 HL'" 1010 NO" C~EA~ IoJI'H RSS 
021'16 6210500 JMp TST5 
00'17 1"30~2 OK5. jt-lS SCOPE 
00'20 '41800 SI(I' 

210'21 6em501 J/IolP TST5·1 
O0'22 100101 RSI" IWAIT fOR rLAG 
0O'23 601'22 JMI' .-" 0~'24 600600 JM~ TST6 

.EJECT 



"Al4I 1'.,.SR ~S--s" 

/·!:s! ~. ' "·",,qU'" TEST 
I 

0"'~ .Loe 6"0 
I 

II"" 213(1'3 TST6 LAC JMlt5 
"8'1 ~""1I1 OAC 1 

' ••• 2 '13312 CA' 
01.,1 ""'.2 10~ 

III'S. 112161 JMS STAL'0 IWAIT rOR II-LEGAL !~T 

!!I,'" 112761 JMS STAL10 O",6 111161 JMS STAL1fclJ 
0061' 113"102 JMS SCOPE 101<, Cf04[CI( rOR SCOJ'E MOOE 
01'U~ 1_1R111 SIC II 
91611 6"602 JMP T5T6·2 ISCOPE 
01'1.2 2.3." T!RINT LAC J~P6 
111613 ~""lIl OAe 1 
~1'1' "'I.a rON 
~161' ,,".333 XCT RSAB 
01616 112161 JMS STAL?0 IWAIT ro~ INT 
21.611 1131212 JMS SCOP£ IERROR, NO INT 

'"'221 14118" 51<' 
"'21 61'612 JMII TSRINT IS COilE 
0'622 2,S11' LAC OKR!A 
"'23 '4,333 SAO ~SAB 

8"2. ,.-. ... £A16 ~L. T INO INT USING "SA ,.82' ,-, ... , £916 ~I. ,. I~O INT US!NC RSA 
11626 61Ul612 JMII TSRINT 

.rJECT 



~AQE 8 l'HSA HSR15 

IINTERRUPT SERVICE RaUTI~[ 
00627 1031182 ILINT JMS SCO~E ICHECK roR SCOPE MODE 
e'063Q1 741000 SI(P 

""631 600602 JMP TST6.2 /SCOPE 
0"632 '0~314 tORS /RfAO 1/0 STATUS 
"Ql633 5,,316" AND (20""00 
0063" 1412"" 52A ISEE It RE'OIR tLAG :iET 
01lJ635 1400." £1'68 HL.T IREAOER rLAG SET 
00636 7011314 10RS 
""637 140040 £16C IoIL,T ISPURIOUS INT, AC.r/O STATUS 
0"6421 600602 JMP T5T6.2 
00641 1030"2 TSR~LG J~S SCOP£ IRE TURN ,.ROM tNT 
0B642 141000 SKP 
00643 600612 JMP TS~INT ISCOPE 
006'4 100314 10~S I!/O STATUS 
0064' '03161 ANO (1177" 
00646 141200 SNA IMAKE SURE READER CAUS£O I NT. 
210641 6"11653 JMP OK1 ISUCCESS pAT~ 

0B6,,, '''18314 IORS 
00651 740B4" £160 IoIL.T ISPURIOUS INT, Ac~r/O STATUS 
0Q16'2 600612 JMP TSRINT 
"1lJ653 2B06'B 01(1 L.AC E160-1 
"B6'4 04Q1B01 0.0 1 
1816" ,,,11"2 lor 
0B656 '010"" JM" TST7 

.EJECT 



'AGE ~ l'HS" ~SRa.' 

11I1Q!0! d.OC 1eee 
I 
ITEST " TEST API AND REAOER 
I 

aU'01l1 75110' 1ST7 LAS 
11011 '13162 AND (.00~ ITEST ACS 8 
181112 '412" S~A 

01103 601'63 JMP OK!A •• INO API PRESENT 
01014 113302 CA' 
01~0~ 21'163 LAC (JMP ti7.1 IEFtROR "AT~ 
012116 0401'" DAC 521 150 1 S FtE:ADER CHANNEL 
01011 154102 L.OftS S'~!C~A 
1111110 141020 RAR 
11111 ,.".4- ISA ITUR~ ON AP! 
01112 14.101 NOP 
01113 "'10' ~O' 
01'1' 113112 J"'S SCOPE ICWECI< "13Ft 1.00P 
11'1' 611122 Jfit" 01(8 INO LOO' 
01'16 &11101 J~p L.O'S I~OO' 

I 
0111' 113112 JMS SCOPE ICOM£ HERE I' A 8REAI( 
11120 , •• 1 •• £11 wL.T I[AROR, A,I 'ROM RfADER 

IW!TH NO R[AD[R 'L.AG. 
01121 611111 J~' LOItS 

I 
INOW A'TE~" AN API BR'AK, TwE READER SHOULD 
IBRING UP 'PI L.EVEL. 2 ACTIVE ANO aREAl< TO ". 
I 

01.22 111',,, 01(8 L.AW _.e 
11'23 84"121 OAC S'OR1 IUSE AS COUNTER 
11.24 2,11'. LAC (3' 
11'2' e4"1' OAe l' 
'112l 2IS1" LAC (HI. T 
Ilf2r 1'6'111 DAC- 10 IS'O~E HL.T IN I.oes 
"1113, 4.,3.n lSI STORl 141 THAU ". 
111SS. '.'.21 JJIt" ,-2 
01.32 ,,33.1 CA' 

I 
11'33 "'18" LOltSA RSA ISET READER 'L.AC 
81.3' '.'111 RS' 
01'3" 611..'3. J." ,-1 
"le3t 213166 LAC (JM" Ft~R 
01131 Qt ••• ,.r DAC ,. IINITIAL.IiE L.oe. 'II. 
11"" ""'11 STL.ICLA 
01'41 14"2' IUR 
01'42 '."fl. ISA Ir:NAB~[ API 
81'.3 , ..... NO" 
01' •• ' •• 1011 ~oP 

0114' 141111 NOP 
01.46 '.1141 E18 ~I.' IERROR, NO A'1 BREAK 
01'4' 601'41 J"''' , I,ROM REAOER, "RtSS 

ICONT, rOR A SCoPE 1.00', 
,[J£C1 



PACE 11 l'HSR HSFU' 

I 
IRtTuRN HERE 'ROM CHAN~EI 'DOR!:SS '0 
I 

01250 '"5512 RDR '"'512 I~[AO PRIORITY L[V£~S 

011'1 !UI3167 .AND (2000" I~.SK L[V[~ 2 BrT 
01152 "fl20~ Sf A ISHOUI.DN'T BE " 
11153 61115., JMP 01<8. ISUCCESS pATH 
21111'4 10300a JMS SCOPE IC~ECI( 'OR I.OOP 
ell'" "~fll~0 £19 HI.T IERROR. REAO[R C,U8£0 
011'6 601133 JMP 1.0P8A IA"'I BREAK O,K,. BUT ~EVEL 

12 ACTIVE IS NOT SfT. 
I 

ell'., .,03302 OK8A CAr 
01116~ 1"'''''2 JMS SCOPE ICIolECK rOR LOOP 
01161 7411"1 51(" INO LOOP 
01062 6"1133 JMP LO'8A ILOOP 

I 
el1163 "''1114 LAS 
01.64 '03167 AND (20e00 
01"6' '~"20" SlA IC~ECK TO ~OOP TrSTS 2~' 
2'1066 601176 JI'4P RSBLP.2 ILOOP 
ell'" 213116 LAC CI(RSB 
01'7~ '411333 SAO RSAe 
01'71 '0140" JMP NOT APE IN!XT TEST 
"1,.,2 ".33'2 CAr 
0111.,3 6111320 JM' TS'2-1 100 "58 TEST 

I 
01e,. 2113116 RSBLP LAC CI(RSB IRIB lOT 
111,.,5 ~4'333 OAe Rs.a 
011176 "033"2 OA' 
01-1.,7. .-~"'321 ' JMP TST2 

I 
.EJECT 



~1'''~ 

01t40~ 

01'11 
01'12 
01'"3 
01'0' 
211'0' 
01 416 
01'01 
01'10 
01'11 
01'12 
01'13 
"1'1' 
01'1' 
01'16 
~1'11 
01'221 
01'21 
01'22 
~1'2J 
01~2' 
01'2' 
01'26 
01421 
01'30 
01'31 
01'32 
01'33 
01'3' 
01'3' 
01'36 
01'31 
01"~ 
01"1 
01"2 
"1'.3 
01'" 
01'" 
01"6 
01'" 
01"0 
01"1 
01.52 
~1"3 

,,00.e 
'''!l10' 
161100 
102161 
'0e31' 
,,31'0 
,.02P10 
601'13 
10SI1Z12 ,."",,, 
601'01 
1e131' 
"fJIIH' 
,,1100 
601'22 
1031102 
,,"0'0 
601'01 
111112 
'"11101 
601'311 
10S0112 
""0'0 
601422 
'0111~' 
16101111 
10216' ".I.S 
'0131' 
"31121 
,,"200 
6111 •• 3 
1113""2 ,.,I.S 
611'3. 
'411.11 
10131' 
'2'31'" 
,.11200 
601"3 
1031Q12 

"""," 601'" 
,."II.1Z1 

ITEST 8, ~o TAPE TEST 
,L.OC 1'0e 

/ 
\iOT4PE ~L.T 

RSA 
LA\JJ 11Z1"" 
JMS STAL'~ 
tORS 
AND (1~00 
SlA 
J~F' OIO'LG 
JtwlS SCOPE 

[A20 ~I.T 
JMP NOTAPE*l 

OI<'LG IO~S 
RAI. 
SPA 
JMP TSTRRB 
J~S SCOPE 

EA208 ~I.T 
JMP ~OT.PE*l 

TSTRRB RRB 
RS" 
J"'P RESET' 
JMS SCOPE 

rA20c HI.T 
JMP TSTRRB 

RESETA RSA 
LAW 11Z100 
JMS STAL1" 

PRj.jLT3 HL.T 
IORS 
AND (1000 
SNA 
J~I' OF'F'LINE 
JMS SCOPE 

[RR20D HL.T 
JMI' F'Rj.jL.T3*1 

OF'rLt~[ HL.T 
IORS 
ANO (1000 
SlA 
JMP F'HLT3A 
JtwlS SCOPE 

ER~20r HLT 
JtI1F' orrLI~E·1 

PHL.T~A ~I.T 
,EJECT 

/R[MOVE TAPE rRc~ READER 
ISEI..£CT READER 

IERROR, READER F'~AG OIO~'T SET 
I~IT~ 'NO.TAPE' sET 
ICLEAR REAOER 'LAG wITM 'RR8' 
1010 THE r~AG CLEA~' 
IYES 
INO 
/REAOER rLAG \JJON'T CLEAR wIT~ "NOwTAPE" SET, 

10K, F"LAG CL.EAREO 

I[~ROR, 'NO-TAPE' rLAG DIeN'T CL.EAR 

ITUR~ REAOER 'Orr' 

IDID NO~TAPE 5ET7 
IVfS, END OF" TEST 

IERROR, 'NO!!TAPE' OIDN'T SET 
IwtT~ READER 'orr' 
101(, END or I NO.'!' APE' TEST 



!lACE 12 1'HS" ·HSR1' 

I 
I 
IRAND.OM ~UMBER GE~£RATOR 

1211'54 00C!1Il1I2l1Z1 G[NRAN 0 
~1~55 2211502 LAC RANDE)( 
1lI1'" '43171 SAO (RANTS!.·10 
01'" '~1/UI0 Sl(~ 

01'621 6014,,, J"''' RANTAO-l 
O1'61 21~112 LAC (RANTS!. 
"1'62 041502 OAC RANOEX 
01'63 201'01 LAC RANCON 
01'6' '4.111 CL!.IRA!. 
01'65 7'140i' Sf!. 
01'66 3'2021 TAO ONE 
QlS,46' 04"01 OAe ,.ANCON 
01"21 221'02 LAC- RANOE)( 
O1'71 3'1'01 RA~TAO TAO RANCON 
"1"2 "61'212 OAC- RANO£lC 
O1'73 211'14 LAC RANSAV 
"1"· '41020 RAR 
"1'7' 361,,,2 TAO- RANO[)( 
O1'76 "'1'1' OAe ~UNSAV 

01'7' .41'82 rS! RANO[)( 
01'021 6214'" J~". G£NRAN 

I 
01'01 1234'6 RANCON 123456 
°1'112 0111'13 RANO[)( AANTBL.·10 
O1'03 6'.321 FUNTBL 65'321 
"1'0' 361'16 361416 
"1'1' 11"363 0"363 
"'1'16 , .. 6160 ,46161 
01'1' 2.3135 2'3035 
"1'121 762"2 '62572 
1211'11 "3231 453237 
01'12 1'1214 150214 
01'13 001''''0 121 
0151' 0011100 RANSAV 0 

,EJECT 



,. A CJII l' l'~SR "'S~1' 

I""E LOO~ Sv~C ROUTINE 
~2"11J0 .~OC 2~0~ 

1 
02eell' 0""0021 Sv~C Z 
1l'2rll 21S1,3 L'C (-3",,3. 
"21.2 e4Zf'26 OAe DEL.AY 
02"~ 1111e. RSA IC~ECK POR Sv~C C~AR. 
02e •• '"'111 RS" 
02.", 611104 JIIIP ,-1 
02efJ6 'e"112 RRB 

~2'''' "'12"0 S~A 

e'.lf' 6112'21 JM' tNSYNC 
"'2'11 '.202' ISl OEI.AY 
tll'12 .,tlIlS JIIIP SVNC·3 
12'13 213'61 I.AC PRINT3 ITIMED OUT 
ezel' &)"'11 DAC 11 
ezel' 112'62 Jr-4S MSG1 
'2'1' , .... " PR~LT. ~L.T 

0211' 612111 JM" SVNC·1 
"21221 ",." INSV~C L.Aw -1113 
192'21 ,.3'22 OAe STOR2 IBINARY COU~T RSB 
e'2122 14S123 DIM STOR!A IAL.fDIefA 
11'23 "",. LAW .2 
1'112. 1.,125 OAC STOR4 
1212' 622111 JMP. S¥NC 
02126 2IIJIIUJ0 OEI.Av " 0212' IZIIJ"11 ON£ 1 
lIl'SII ~I'S" T~" 3" 

.EJECT 



"ACE 14 l!5~SA ~SA1!5 

I~OF'_9 ~IC~ SF'!ED ~EACER OIAGNOST!C • 'APE 2 
I 
IDATA CHEC~ ROUTI~E rop. qSA. RSS AND ~cr 
IASA AND qR8 

02111 .1.0C 2110 
I 

02110 102100 RS'C~ JMS SYNC 
~2111 761~01 L.W 311 
02112 043167 DAC IN'l.l 
02103 202244 LAC B\.cel( 
02U" ~43124 DAC STOR3 
21210' 213141 LAC ~AII\jTl 

021216 0402111 DAC 11 
02117 701104 AS' 
02110 701101 qsr 
12111 602110 JMP ,-1 
02112 ""1112 RRB IREAD A WORD 
02113 04312\ OAC STORl 
02114 '43123 SAO S'OR2A ICOMPARE 
21211' 60212' JIwl" 01<"9A 
02116 103102 JMS SCOPE: 
0211' '41100 SI<P 
0212~ 60212~ JMP •• 3 
02121 11161' JMS SETUPl /ERROR 
12122 112562 JIIIIS MSCl 
02123 11S110 JMS ERH!.T 
02124 1402l4" IoI\.T 
0212' 10224' OKRSA JMS CKTAPE 
02126 443124 tSi! STORl /C~ECK roR [NO or 81.0el< 
02127 60210' JMII "SACK·5 
12131 1131132 JIIIIS SCOPE /c~e:CI< roR IcO'£ MODE 
02131 682133 JMP RSARC' 
02132 602100 JMP RSAC~ ISCOPE MOOt 

,EJECT 



"ACE 1~ l'HS~ ~s~l' 

IRSA AND Rer 
~2133 10210e ~su~cr J"'S SYNC 
~2134 16111302 LAW 31112 
111213' "43'6' I)'C P.J"1·1 
1112136 2122 .... LAC B~OCI( 

0213' " .. 31124 OAe ~TOR3 

B21'" 2131'1 LAC PRINT,. 
1P21"" ",.11111 OAe 11 
121.2 '1Ile" RS. 
021.3 '111101 Rsr 
021.4 612143 JMP 1 8 1 
lal" "t .... , 01.4 
e2146 '"1112 RC' IR£AO CHAR, 
021" 043121 oAe STO~l 

021'21 ,.3123 SAC STOR2A ICOMIIAR[ 
121'1 612161 JM,. OI(Rcr 
021'2 1113112 JMS SCOPE 
02153 ,.11Ie SIU' 
0215' 61215' Jfoo1P ,.3 
0215' 1126e5 JMS S[TUII'l I[~ROR 
02156 1112562 JP-1S MSG1 
fJ21" 1113118 JMS [R~LT 
11216ft '4"41 HI.T 
112161 112246 OI<RCr JMS CI(',,£ 
12162 •• 312. ISl STOR3 ICHECI( roR [NO OF' BI.OCKS 
fJ2163 6121., J~p RSARCP*' 
0216' 121~lfJ2 Jfoo1S SCOPE 
e116' 6112161 JMP RSBCI( 
02166 6121!3 JMI' RSARO' 

.[JECT 



PAGE 16 l'HSR I1SR1' 

IR$B A\O ~RB 

I 
02161 12'20021 RSBCK Jt.1S SV~C 

0211~ 160303 L'~ 3e3 
021'1 043061 OAC p'~rl·~ 
02112 20224' LAC 91.0CI(. 
02113 043124 DAC STOQ3 
021'4 10~144 RSe 
021" 101101 Rsr 
021'6 6021" JMJ' ,-1 
02111 1013112 RRB IREAD CI1AR. 
02200 214~021 DAC STO~l 
2122111 '431122 SAO STOq2 ICOM"ARr 
2'22112 6112201 JMP ,.' 
02203 103002 JMS SCOPE 
022214 141000 SKI' 
21220' 1411100 SKI' 
02206 1026'4 JMS SETUPJ 
0221!l1 U!J2246 JMS CK"AP[ 
022121 443024 ISl S"OQ3 
02211 602114 Jt-'P RSBCI(6, 
1!l2212 10301!l2 JII4S SCOPE ICHECK rcA Sco.[ ~OO£ 
02213 60221' JMP qSBQCr 
02214 602161 JMP QSBCI( 

I 
I 
IRCF' AND RSB 
I 

0221' 102110 ~S8Rcr JMS SYNC 
02~16 16131!l' LAW 304 
02211 0438'7 OAC IN'l*l 
0222Q1 28224' LAC BLOCI(A 
02221 0431!l2' "AO STOR3 
02222 '0~144 RSB IS[LECT 
02223 11!l01211 Rsr 
0222' 602223 JII4P ,-1 
0222' ,,0000 C~A 
212226 100102 Rcr IR[AO 
02221 043021 DAC STOQl 
212230 5.3022 SAO STO~2 ICOMPARE 
02231 602236 JMP ,.5 
02232 103002 JMS SCOPE 
"'2233 '4100121 SKI' 
02234 741000 SKI' 
02235 UI26,. J""S SE"UP3 
02236 102246 JMS CK'AP( 
02231 '4302' ISiI STOR3 
02240 602222 JMP RSB~cr.' 
02241 103002 JMS SCOPE IC~ECK ~oSSCCPE veo£: 

,rJEC' 



~AG[ 1i 1'HIJt ~SRS,!5 

222,2 7.,0.8 F'RIofLT5 Lj!.T I~NO OF DATA T£STS 
12243 68221' JMF' RSBRC' 
l2~" "'.21 BLOC~ 7174~1 

12245 ""53 BLOCK. 771753 
I 
I 

221.6 ~I"" CI<T.P[ Q! 

~22" 2e!'22 LAC STO~2 ICOMlltl,.EMENT Bttt4ARY 
222521 3.31,' TAO (1"415 
~2251 ",.1'22 OAe STOR2 
22252 213123 LAC STOR2A ICOM~L.E~ENT AL.P~A 
22253 '.IUJes, eMA 
822" ,.,esl AND T~" 
il21~ eAU23 OAe STOR2A 
f21" ,.312' t SZ STO'U ,BUMP COUNT IF' 0 
121" 622246 J~P. CI(TAPt 
"'6~ 2.3'23 LAC STOR2A IAL.P~' MODE 
"16S. 342'27 TAO ON! 
~22'2 ""S" ANO T~" 
"a63 043'2~ OAC STOR2A 
222" '7"" LAW .2 
'216' 1431" OAe STOR. 
"216' 6222" JM'. CICTA'£ 

,!JECT 



'Ac;£ 18 l!HSR HSR15 

I 
IvARrABLE ~EAOE" S~E[O C~~TROL" Aes 2-11 S£T SPEEO 
I 

02'0~ d.OC 2400 
I 

02'0~ Ul2000 VARSPO JMS SYNC 
0Z'01 1.3123 O!M STOR2A 
02"2 '5 '''''lI jf LAS 11.01.0 ACS 
"2'1113 '03161 ANO (117777 
02'0' ,.0101 CMA 
"2'Q" ~'2'" OAC STL.STR 
02"6 4jfZ'" ISl STL.STR IOfLAV 
02'01 602'06 JMP ,-1 
~241~ '0110' RSA I"~AD 
02'11 'le1"1 RS' 
-02'12 602411 JMP ,-1 
02'"3 101112 RRB 
02'1' ,.3023 SAO STOR2A ICOMPARE 
02'1' 6e2'31 JMP VA RENO 
02·'16 043021 OAC STORl 
02'1' 103102 JMS SCOl'£ ICHECK roR SCOPE MOOE 
02'20 '41100 SKI' 
02'21 602'31 JMP VARENO 
02422 10260' JMS SE'rU'l 
02'23 2030.1 LAC PRINTl 
02'24 342121 TAO ON!: 
02'2' 0.1111 OAe 11 
02'26 102'62 JMS MSG1 
02'21 103010 JMS £:R~LT ICHECK rCR H.~T ON ERROR 
02'30 14~140 HI.T 
02.31 1022.6 VAAENO JMS Ct<'rAPE 
02'32 602'02 JMP VARSP06Z 

.EJECT 



'A'[ 1~ 1'HI" HS"" 
IRANOOM ~[AO A~O S"U. 

02"1 .L.OC 2!521~ 
I 

12511 11211e ~SKP JI-'S SVNC 

e"'1 11145' JMS GE~R'~ '11., "317' A~O ~~., I flU X • 0' l' rRA~r5 'ER B~OCK ,,'.3 741'111 ctou 
e" •• •• 2'46 DAC LOOP 

I"" 1.2'12 JMS ~E'O IREAO ON[ 'fUM[ 
12'.6 4.2'46 ISl LOOIJ IOON~ IF" SWIP 
12"7 611'.' JMP .-2 
12511 713312 C" 1F'IA[ T~U STOP O£L.AY 
'2'11 6.2'.1 JM, ~SKp.1 

.£JEC' 



".CE 21 l'HSR ~SR1' 

IREAO AND COMPARE I..OOF» 
02512 ",e~000 REAO ? 

1212'13 7001~4 RSA IREAOER IN AI,.~~A 

02'14 10~101 Rsr 
02515 602514 J"''' ,"1 
1212!516 1210112 RRB ,READ A C~'R. 
212'17 ~43021 DAC STOIU 
2125221 '43023 SAO S'OR2A ,COMPARE 
02'21 602534 J"'p 'A'ECI( 
1212'22 103e102 JMS SCOPE 
212'23 1412100 S~p 

82'24 602'34 JMI' 'APECI< IJNI-IIBIT P"'!~' 
02'2' 10260' J~S S[TU~1 18AO 
212'26 203041 I.AC PRINT1 
212'27 342021 TAO ONt 
212'30 2140011 OAe 11 
212'31 102'62 JMS MSGl 
1212532 103010 JMS ERI-II,.T 
02'33 74~040 ~I.T 
22'34 122246 TAJi'ECK JMS CI(TAPE 
02'3' 622512 JMP. READ ICIoIECK roR [~O or BI.OCK , 

ICONSTANTS AND VARIABI.[S 
02536 77"36 CON' .42 
02'3' 2100022 CON8 20 
22'40 000040 CON9 40 
02!J41 000111 LNCLIM 7" 
02'42 ",65, 104120 -121 
1212'43 ""'6 M1 -2 
1lI2'44 1"'47 M30 .3t. 
22545 001000 STL.STR 2 
02'46 12111000 LOOP 0 
02547 001000 LOOP' 121 

1lI2"0 1211126111 N260 26~ 

I 
025'1 21010210 CRI,.; 121 
2125'2 16021' LAW 21' 
22"3 700406 'I.S 
02'54 '2104211 TS' 
02'" 62125'4 J"'p ,-1 
212556 542'60 SAO •• ~ 
02'" 6225'1 J~P. CRL; 
1212'6121 ,'0212 LAw 212 
02'61 602'53 JIo1P CRl,.r.2 

I [JE C T 



~.Il I'). 1'''''' MS-~' 

/TTv "Q!~T ROU'!N[! 
I 

e2562 00(Utt. "ISGl 0 
02563 221111 LAC. 11 
125+. T.t.". T~S 

It".' 3.' .... TAO ENO 
12'." , .... ,. Sf A 
'i'-1 1(11"1 Sl(~ 

02S-'0 6,1"". JMP CRWAIT 
12"1 1 ••• f1 T5' 
02"2 ,.t'l'l JMP .-1 
12"3 6.1'6:1 JMP MSG1·1 
e.~,. ""11 CAWAtT LAW .1' 
II'" "'''3' OAe wO"t<1 
12e,. ',.. ..•. , LAW .10000 ... '" '-4"'3' OAe WO~I( 

••••• •• '.S • lSi wO"1( 
11'.1 6.lt., JM' ,-1 
It6'2 _.SIS1 !II WOJtK1 
'16.3 6.a", JM" CRWAIT*Z 
'.6'4 621'12 J"". M$Gl 

I 
I •• " •••••• srTu~1 " 01'" . 213121 LAC 5'OA1 IS AD OAT. 

"'" ",I,. AND Mlk3 
11111 1'16~' JMS AO"T6 
02611 04310' OAe B'Ol 
81'11 2"'11 L.AC STOAl 
11"13 "I", ANO N$tt2 I.t,. 1.1'4' J~S AO,,'3 
01'1' 0.J1l. oAe 8A01.1 
BI'" 213111 L.AC STOR1 
II'" "S"4 AN" M5k1 ,.11, ~"I'" TAe N21' 
•• 111 ,.3111 O.C 8A01.1 ,,1., 2,S'IS L.Ao. STO~24 
II'IS "S ••• ,NO "51(3 

••••• 1'1'1' JMS ROT,,., ,.6" """ OAe GOODl 
1112' 2.,IIS L.4'O 5TOR24 
ella' "s.,' 4Nt1 11451<2 
01'311 1.164' Jt-4S ROTAT3. 
'Itll 14S'" OAe GOOO1*1 
".31 2'S.,S LAC 5'OR2' 
'1'31 "I". 4NO MS-l 
II'S4 I •• :h. TAO N261 
11'1' •• 11.' OAC GOOO1*2 
32'~. 6216" JMP. S[TUPl 

,EJECT 



'Ao£ 22 l'~SR ~SR15 

0263' QUJII10 ROTAT6 e 
02641} '42021} ~'~J RTRJ ~TR 
02641 '42020 
02642 ,.21221 
02643 3'2'50 'AD '.)26(1 
026.4 '.4000 CL.1.. 
02645 &2263' JM~- ROTAT6 

I 
02646 0SIIUJl~ ROTAT3 21 
e264' '.202O RTR 
02650 ,.10221 RAR 
026'1 3,2"0 TAO N260 
026'2 '4'000 eL.L. 
212653 622646 JMP- ROTATJ 

I 
I 

026'4 21210000 S£TUFl3 2 
026" 2131" l.AC IN"l·l 
02656 '210'0& 'L.S 
02'5' '210'01 '5' 
0266(1 6026" JMP .-1 
02661 2131., ~'C ~RINT' 
01662 0.etlll1 OAe 11 
02663 213S22 LAC STOR2 
0266. 0.3S23 ,AC STOR2A 
0266' 10266' J"'S ,.2 
2'2666 6e2'~1 JM~ TyFiEl 
2'266' 001000 TvPE2 2 
2'26'fI '''''''3 LA~ -5 
026'1 "'.3',." OAe eNTA 
02"2 221111 LAC- 11 
026'3 '01.06 'L.S 
026" '00'211 Tsr 
02'" 6026,. JMp .-1 
~2676 4430~HJ IS~ eNT. 
026" 6026'2 J~~ •• 5 
02'210 62266' JMP. TYPE2 
02'01 ""'2 TVPEl LAW 1116 
1}2'02 042766 OAC AWAY 
02'03 2031'6 LAC ('0212100 
~2'04 ~0~"22 .~D STOR2 
~2'0' 74'000 eLI.. 
02'0& ,.20121 ~'L 
02'0' '42010 ~'!'L. 

~2'10 3.255" TAO N260 
e2'11 0.2'65 ~Ae TR9L.,ES 
02'12 203022 L.,AC S'fOR2 
02'13 '42"H~ R'I.. 
~2'14 ,.0010 FUL. 
11'2'1' ~'3022 :JAC STCR2 
~2'16 1027221 J~S TVPE.3 

. -



-.Ir I- i' ..... ~S,," 

11'" •••••• '''.'3 I 

""1 11"&1 LAC ,"ILlS 
"'22 , ... ,. TI.5 
'a713 "'.,1 Tsr 
'27,. .. "'~ Jt-4' .-1 
""I 4 .. 17 •• II. AWAY 

"' .. .. " .. J"~. 'V~[3 

'2'" ""72 TVI'E. l.AW .. 6 
II':S' '."'6 OAe AWAY 
't'31 1116e7 JMS TYPE2 
02'132 ,'317' l.AC (1e0000 
1'2'3! ,,3'21 AND STORt 
"'34 74 •••• el.L 
'273' ""11 RT~ 

"':S6 ,.,,", R'I. 
"'3' 3.,1" 'AO N260 
"'4' "27" OAe '''BL.ES 
11'41 2.3'21 LAC STO"l 
'2'42 742'1. _'I. ,,'.3 ""1' Roll. 
,,'4. il4"11 OAe STOR1 
'a'.' 1.17.7 JMS ''I'" •• '46 '.2731 J,.. .. ''1,£.*3 

'I'.' "" .. TYPE' e 
.a'" a.,7" L.AC 'AaLES 
~1"1 ".4e6 TI.J 
211"2 71 •• 81 TS' 
02"3 ,IZ7'2 JIIIP ,-1 

"". 4417 •• lSI AWol V 
'2'" '227.7 JM". Tv~£' .. ". 11"'1- JNS C~L' 

'1"" ,.3'11 L.AC STOR2A 

'1'" 143122 OAe S'OR2 
'2"t 1,'7" JMS STAL." 
"'62 1"'1' JNS ER~L.' 
12"3 '41'.' "'LT .. ". 621". Jt4~. S£TU'3 
11'" I ••••• ,"81.[S I ,Z',j e ••• ee AWAV " .EJECT 



PAGE 24 1'HSR Io4SR2.' 

02761 000"00 STAL10 13 170 MS STAI.L 
02"~ 20S101 LAC M6 
02"1 ~4303'0 OAC WORI( 
e2'72 1100""" LAW "1~000 
02"3 043031 OAC WORK1 
"2"4 .. 431531 rSl WORII(1 
02'" 6QJ2"4 JMP .-1 
02'76 443e30 lSI! wOAK 
02'71 602712 JMP STAL,e*3 
~31!110 6221" JMP • STAL,e 
0~~01 '1"71 M6 . , 

I 
03102 0QJ10"0 SCOP[ " "~003 ""1504 LAS ICIojECK "OR SCO'E MOOE 
03004 '42110 RTI. 
0;10'" 141400 Sll. 
0:S106 443002 ISl SCOfl[ IvES, SCO~[ ~ODE 

0311' 623112 JMP. SCOPE: 
I 

l'1l3110 000000 e:R~LT " IC~ECK rOR HALT ON E:RROR 
03011 ,,10e4 L.AS 
03112 '41100 SMA 
03'13 443010 lSi [RIojl,.T INO HAl.T 
031114 623010 JMP. ERfoI~T 

,EJECT 



,.. .. [ I- l'HSR HSR~5 

ICONSTANTS, VARIABL.[S ETC. 
I 

"'3~15 '00121. CI(C~SA 721~H~4 IRS· lOT 
03"'16 '0~14~ CI(RSB '~0144 I~SB lOT 
"~ll1 111111 C!(RCF" ,"0102 I~cr lOT 
8Jt211 .,enll CI(RRB ,'1112 IRRiI lOT 

I 
01111 """'h0 STORl 0 IT~ESE Nr.XT 6 rOR 
0Jlra2 "8"80 STOR2 0 lOA!, ~ORD STORAGE 
13123 0111e0 STOR2A 0 
"302~ ""'190 STOR3 ~ 

"3fJ2!S ""II,UJ STOR' 21 
03026 tlllle" STOR5 ~ 

1382' .,88"e rLAC " I~SA, RSs 'LAC 
ISI30 '1"" wO"1( 0 IT~[SE 3uS[O 
13.31 08el8e wORtH ~ lIN TIMING LOOPS 
"SISI " ••• ee wO RI(2 " I 

~1ftf • 1'~Es( fOUR uSED ~4: 1'1rr/'f' ~~! 
01.34 ",,'44 CON3 .123' lIN TIMI~G LOOPS 
01.3' "1'21 CON' .61" 
0SIS' "'S'" CON6 3'" 

I 
ISI31 eel •• , COUNT A " (lS"40 01.1". eNTA " "31141 0113.66 PRINTl IN"l 
03'42 21111"" BLSTOR " IBL.0CK I.[NGT!04 
13'43 0""1 C~'CNT 0 le~'R4CTf. COUNTER 
lSI •• 0"'11 CNT[N " ICOUNT or TEN I, •. , ,,,1.,. STORL'-1 0 I[RROR cnUNT a, •• , 1.11 •• LAITAL QI ILoAST STALL TIME 
13 •• ' 1111111 !'AINT. IN'. 

I 
ell,e ' •• 111 A '61311 ITTY C"UR. A 

""'1 "'Iel B ,6IS'2 IDITTO 8 
e"tl ,.I"·S C '613113 IOI!TO C 
1,." '.IJI" 0 ,.e3t. 10lTTO 0 " .. ,' II •••• ' MSl<l , 
el." 0"'" MSt<2 'I 
e115. 1lI113ell MSt<3 3r.1 
03'" """'111 I-lSt<. ,ee 
III 31'6 III 011''11J1l M$I(!5 '1l0e 
eS'll II1S114 PRINT3 tN'3 
"1'62 flIIS1.' ~"lNT' t~'!5 
tllS'63 "II" J~'5 JI-l,., II.I~T 

tl31'~ "'''I END ""63 
eS16' ""'.1 JMP6 J~~ TSRrl.C 

,EJECT 



ft.C[ 26 l'HSA HSAl5 

ITTy "RI~T ROUTINES 
03f66 0rU'11!1 1~'1 0 
0306' ~01lJ100 l IA,B,C, OR 0 
2'3"~ 000240 240 ISJ'ACf 
rlJ3011 011307 J07 IG 
e3e12 01131'1 311 )0 
03113 01131' 31' 10 
03rlJ14 PJI131214 30. 10 
03f"! 011lJ240 2'0 ISPACE 
e3e16 011331 GOO01 331 IX 
~3e71 011331 330 'X 
03100 011331 331 IX 
03101 01.241 2·0 ISII'ACE 
13112 IIUJ241 24. ,SPACE 
0~11J 2111312 312 )8 
rlJ310' 0-11311 3211 IA 
0311' 111314 30. 10 
031216 011241 2'0 ISI'ACE 
03UJ' 011331 SAOl 331 IX 
03110 PJI1331 J3PJ IX 
11111 111331 331 IX 
03112 111212 212 ILo' 
03113 01'21' 215 )e" 

I 
rlJ3114 flllUJI!UJ IN'3 0 
0311' 011313 313 10 
03116 111311 31S. IA 
0311' 001316 316 I~ 
0312~ (U'1316 316 IN 
03121 10131' 311 )0 
03122 e:·a0324 32. IT 
13123 1112.1 2'0 IS' ACE 
03124 001323 323 IS 
rlJ312' 2101331 331 IV 
03126 000316 316 IN 
213121 e003S:S 313 Ie 
031321 rlJIIJ1212 212 ILo' 
03131 rlJ1021' 21' ICR 

.EJECT 



" .. 1 '~ 1"'. H11t1' 

8~132 I._HI IN'. 21 
Q.13'3 nRl1 31' Ir. 
"3134 ''''311 31' 10 
0Jl~ 1'13.11 31' 10 
m'H • .0 .. 314 ID 
83.1W1 ..... , 24. II'ACE 
n~1 .,,':41, .. a·4' II'ACE 
q~1 ~" ,"lt2'" 312 18 
.'~2 l.nll :SIS, IA 
81'-43 ... 184 314 ID 
11S,44 "I~I 24' II'ACE 

I 
I'JS,.' ••• 111 IN" 21 
'114' , .. t.e " ix 
'Ji4' ...... 121 1'1.. 

At'" ...... I 1'1.. 

at"" -"' !" ISL-AIM 
Ai!2 ""23 323 is 
131'3 Ht"1., 38' IE 
111.,.4 "'m 313 Ie 
-11'" •• 04. 24'1) II'ACE 
tIt" '.'11 212 II.' 
eal" ••• It' 21·' lOR 

I ..... .END 
,'11," I"," -I-
11161 1'''''' "I-
·'3l'.1 .... ,. IL. 
IItt3 MS.tl1 f\. --a,t. ....., 

"I-
Sltt' ,,4M •• ..I. 
lilt·" Ht". t\. 
13t., .,"" -I. 
IIl70 .'i'I." 'I. 
13t7,. •• t1f3 fl. 
Ilt'l 'Itl.3 "I. 
'll'3 ,.,.", tl. 
liS'. ,.J." "I. 
"Il'" .... t, '\' 
'liS. 76 ' .... , .1. 

'SfIEIIII11'" NO 'fIIUtOR L.IN'S 


