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TM-11 COMPATIBLE 

MAGNETIC TAPE FUNCTIONAL DIAGNOSTIC 

DESCRIPTION 

The Functional Diagnostic program is used prior to the 
Reliability Program to check the controller board for proper 
operation. This program contains a series of basic tests to 
check controller registers for proper static operation, all tape 
motion functions, data transfers, extended memory and manual 
intervention tests for transport switch functions. 

RWDIREMENTS 

The Functional Diagnostic program requires a fully
operational Unibus or Q-bus based computer system with at least 
SK memory, and one fully-operational tape unit connected to the 
tape controller boar~ 

LOADING THE PROGRAM 

There are a variety cf methods to lead the diagnostic 
program. These methods_ vary with the type of media and the type 
of system you have. For example, with an absolute loader in 
memory, place the diagnostic media on the loading device. Start 
the processor at the starting address of the loader and the 
device will read the program from the media. You may use a 
Bootstrap ROM if your processor has one. 

STARTING THE PROGRAM 

1. Load a scratch tape onto the tape unit and place the·tape 
unit on line with the tape positioned at load point CBOT). 
The scratch tape should be error-free or the errors will 
affect test results. 

2. Load the stating address of the diagnostic Cthe Functional 
Diagnostic program starts at Address 200) and start the 
program. NOTE: If your processor has no front panel, your 
special version of the diagnostic starts at location 16000 
th~ first .t.im.g only. 

SETTING THE DIAGNOSTIC FEA'l'ORES (SWITCH REGISTER) 

The program will ask you to set the test features which are 
listed below. Set these features into your processor's front 
panel (switch register) if it has one. You may change the 
feature settings at any time 
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If your processor has no front panel, use a version of the 
diagnostic designed for this purpose. These versions of the 
diagnostic simulate the front panel. They start at location 
16000 ~~ first ti~g onlL. If you need to change the test 
features later, halt the program, set the new test feature bit 
pattern into location 176 with your monitor, and restart the 
program at location 200. (Disregard the printed request for 
SW itch settings. CONTINUE or PROCEED to run the test) 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

HALT ON ERROR __ J 
(avoids ambiguity} 
SCOPE LOOP ------
(repeats error> 
INHIBIT PRONTOUT ~~~---' 
<increases speed for scope) 
INHIBIT INCREMENTING 
(of data patterns> 
INHIBIT MANUAL TESTS 
(simplifies test procedures) 

2 1 0 

I 

UNIT SELECT BITS ~~~~--~~__....___ __ _... 

2 1 0 

Cusuallu tape unit 0) , 
BUS INTERRUPT LE.VEL BITS ~~~~~~~~-+-·~~~! 
(Standard: 5 for Unibus; 4 for some Q-bus> 
ALTERNATE MAG TAPE ADDRESSES AND INTERRUPT VECTORS -
(for second controller if two TM-ll's in same computer> 
TEST IBM PACKING MODE (MTRD Bit 10 not supported) 
Cuse unit 4 pr see manual to jumper IBM mode) 
PHASE ENCODED MODE ~~~~~~~~~~~~~~~~~~
(al so used for tape couplers and cartridge drives> 

---r-

1 

f 

' l 
~ 
i 

I 
' i 
j 
I 
i 
I 
l 
i 

! 
I 

7-TRACK MODE ----~----~----~--~--~~~~~~~~~~~~___, 

Some Sample Test Feature Configurations: 

'Switch' 

Full Unibus Test (Unit O, Bus Level 5) 15,7,5 

Simple Troubleshooting Verification 15,11,7,5 

Add for PE 2 
Delete for Q-bus 
Add for Scope Loop 

·7 
14,13,12 

TEST AND SUBROUTINE DESCRIPTIONS 

Octal 

100240 

104240 

XXXXX4 
xxxoxx 
07XXXX 

Descriptions of tests and test subroutines are provided in 
the listing which begins on the next page. 
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58 
59 
60 
61 
62 
63 
61t 
65 
bf'> 
67 

"68 
69 
10 
11 
12 
13 
1't 
15 
16 
11 
78 
19 
80 
al 
82 
63 
8 .. 
85 
66 
67 
88 
69 
<JO 
91 
i2 
93 
9Cf 
'J~ 
'il6 
517 
511' 
'i19 
100 
1.01 
J.02 
103 
]04 
105 
J.06 
107 
108 
109 
110 
Ul 
112 

113 
1.1 It 

crs.1.~ 

I 
I 
I 
n~.2 
ISCO!#E: 
I 
I 
I 
I 
IHLT 
I 
I 
I 
aTSTt:JR 
I 
I 

' I 
I WAI If~ 
I 
I 
I 

' I TSTtHiR 
I 
I 

' I 
• I 

' I 
I TSTKliS 

• I 
I 
I 
I 
I 
I 
I 
IPRTl'ISG 

' I 
IPRTUCT 
I 
lf1TTKP 
I 
I 
IPRTUJT 
I 
I 
IXCLl.J~ 

' 

MANUAL lNTERVtNTION TEST 
THIS TEST wlLL ~[QUIRE THE OPERATOR TO PERFORM CERTAIN OPERATION 
WITH THL TAPE T~ANSPOHT AS OJHECTEO BY MESSAGE~ PRINTED ON THE 
HLETYPl • 
SUB~OUTJNE ABST~ACTS 

CTfST LOOP O~ ltST> 
THIS SUHHOUTltJf. CAl.L IS PLACED BETWE.EN EACH sua-T£ST IN THE INST 
~ECTION. IT ~EC~RUS THE STtRTING AOORESS OF EACH SUO·TEST AS IT 
BEI:JG E.JHrnEJe lF A SCOP[ LOOP IS fH.QUESHi'.h IT WILL JUMP TO THt 
STAHT Of Tltf SU'.l·ltST TltH Till SCOPl:. L.OOP lS RlQUlSTING. 
C ERIWH HAL. l) 
THlS SUbNOUTlNE CALL PHINTS THE ADDRESS THAT TAGS THE FAILING 
SUBTEST AND THE CONTENTS OF ALL TH£ CONTHOLLlR HEGISTiRS 
JN FOHMAT lJ[:iCHIBEO l·" E1,.l 
CTEST FOH CO~TRaLLER HfAUY) 
THIS SUUROUTlNE CALL ~All~ A FINITE TIME FOH THE CONTROLLEH 
TO GO RLAOY 0 IF CONTRULLLR READY OCCURS ~[FORE TIMEOUT, EXIT IS 
TO HlTUHN AODHESS+2o !F UIMEOUT OCCURlS BEFORE CONTROLLER READYt 
EXIT IS TO REJU~N ADOHrss. . 
C~AlT FOR TA~l JNIT REAOYt 
THIS SUBROUTINE CALL wAllS A FlNITr TIME FOR TtlE TAPE UNIT 
TO GO HlAOY. IF TAPE UNIT READY OCCURES OEFORE TIMEOUT1 EXIT IS 
TO RETURN ADJHESS+2. IF TIMEOUT OCCURES ~EFOkl TAPl UNIT READYt 
EXJT IS TO RETU~N AOORfS~. 
flEST FOH HE&ISJ(H BITISD RESET) 
THIS SUHHOUTIN[ CALL ~AllS A FINIT£ TJHE FOR THE DESIGNATED BIT( 
OF TH[ SPECIFJE) REGI~TfH TO GO RESET. IF RESET OF HlTCSf OCCUR 
DEFORE TIMEOUT, EXIT IS TO HETURN A00RESS+2. IF TIMEOUT OCCURS 
Hff-OKE. Ttll OESIGNATlO ElIHSt t<UiET, EXIT IS TO ROURN ADOHLss. 
ARGUMENtS: 
R2 CONTAINS AOO~ESS OF HE61STER TO BE TESTED 
R3 CONTAINS ~AS~ FOH LlJT~St TO BE TlSTEO 
R~ CONTAINS DEL4Y TIMlOUT CONSTANT 
CllST F~R HEGISfER BITCSb SETt 
THIS SUbNOUTl~E CALL ~AITS A FINITr TlHE FOH THE OfSIGNATEO OITC 
or THE SPlCIFl[O HEGISTfR TO GO SET. IF HESET OF BITCSI OCCUR 
SEFOH( TIMlOJf, EXIT lS lO kCTUHN ADDRESS+2o lF TIM(OUT OCCURS 
OfFOhl Tit£ OUil:iNATLO lllHSJ ~ilJ, £XIT IS TO KETURN ADDRESS. 
AIH1U.'1tNJS: 
H2 CONTAINS AUOitESS OF RE:GISTEH lO BE TESTED 
H3 CONTAINS MAS< fOH LlJT4St TO OE TESTED 
R~ CONTAihS ~fL~Y TIMEOUT CONSTANT 
CPRINT MESSAbEi 
THIS SUl1HOUTIN[ CALL PRINTS l'\N ASCII 2 HESSAGE WHOSE STARTING ADP.'."~~ 
IS CONTAINLO IN R2 
CPRINT OCfAU 
THIS SU8HOUT1Nl CALL PRINTS ThE OCTAL VALUE CONTAINED lN R2 
CMAG TAPE: TRAPt 
T!tIS SlJ!JIWlll lNE CALL IS USED TO SEVVICE UNEXPECTED OR ILLEGAL 
HAG TAP[ INT£HHJPTSt 
(PRINTOUT) 
THIS SU~HOUTlNE CALL TRANSFCHS THE LOWER BYTE OF "CHAR" TO THE 
PRINTOUT OlVICE. (USUALLY A TlLETYPE) 
IE XCLUS I llE Ott> 
THIS SUbkOUTlNf CALL EXCLUSIVE OR•S THE CONTENTS OF Rl & R2 

1ROTL~P !ROTATE COMPA~Et 
TltlS SlJtJHOUTJNE CALL GEN[RATfS TUE CRC CHARACTER FROM THE 



lU 
ll6 
117 
118 
119 
120 
121 
122 
123 
12'1 
125 
126 
127 
128 
129 
1.30 
131 
132 
133 
l.51f 
135 
136 
137 
138 
139 
llfO 
Hl 
llf2 
1113 
11flf 
11f5 
1'16 
llf7 
1118 
llt'J 
150 
151 
15?. 
153 
l51f 
155 
156 
157 
158 
15? 
160 
161 
162 
163 
16'1 
165 
U.6 
167 
168 
169 
170 
171 

CONTlNTS OF ilO 

ITHE FOLLO~ING SUBROJfl~E CALLS EXECUTE co""ONLY USED 
I 
1Pi..RCLR 
I 
1WRtrt 
I 
&RlALJ 
I 
&WPEUF 
I 
IREW! ~D 
I 
&SPAL(F 
I 
&SPAl.t:B 
I 
ISELt.CT 

"HOV" AND "BlTN INSTRUCTIONS OF THE SPECIFlEO FUNCTIONS. 
CPOWER CLEAR> 
SETS OIT 12 OF ~TC 
CWRITl ONE RlCO~O) 
lNlTIATlS WR1TE COMMAND 
(H(AO O~E R(COR)) 
INITIATLS REAU COHMANO 
CWRITE lNU OF FILE) 
INITJATLS WRITE FILE MAHK 
CRlWWO TAP[t 
INITIATlS REHINO OF TAPE UNIT 
CSPACE fOkW/1~0) 
INITIATLS SPAC£ FORWA~D COM~ANO 
(SPACE BACKWARDS> 
INITlATLS SPACE BAC~WAROS COMMAND 
CSEL£CT TAPE UNIT) 

I SELECTCS TAP~ U~IT TO OE TCSTEO 
IW&U~CA CWHITE DUFF£~ TO CAI 
I SETS CA TO SIAHT OF WHITE BUFFER 
IHBU~CA (N(AO OUFFER To CAt 
I 
IHINHC 
I 
lf11NHC 

' IHINHC 
I 
llSTt.:>F 
I 

SETS CA TO SlARf OF READ BUFFER 
(MINUS O~l TO BCt 
SlTS OC TO MINUS ONl 
(MINUS THHEE TO BC) 
SETS BC TO HINU~ THHEl 
CMINUS FOUR ro ~C) 

SETS RC TO HINU~ FOUR 
CHST FUR [OF) 
TESTS F~R FIL( ~ARK DETECTION 

16e [RHORS 

L.l ERROR PRINTOUT ~OHHAT 
WITH SW13=o COR DOWN) THE FOLLOWING PRINTOUT WILL ~PPEAR ON AN ERRD~ 

PC STATUS C3HAN0 BYTE CA DATA 8 READ L TEMP CRC CAL 
XXXXXX XXXXXX XICXXXX XXXXXX XXXXXX XXXXXX XXXXXX XXXXXIC XXXXXX 
PC = AOORE:SS OF tcsr Wtt£R[ EffROH OCC:JRlD 
STATUS : CONTE:NTS OF STATUS REGISTER AT TIME OF EHROR 
COMANO = CONTLNTS OF COMMAND REGISTER Af TIHE OF ERROR 
BYTE : CONTENTS OF ~YTE COUNTEH AT TIME OF ERROR 
CA : CONT(NTS OF CURR(Nf HEMORY AOURESS AT TIME OF ERROR 
DATA B : CONTENlS OF DATA BUFFER AT TIME OF lRROH 
REAU L : C~NT£NTS Of TU10 ~EGJSfER AT Tl~E Of ERROR 
TEMP : CONTENTS OF ADDRESS "lE~P" USED BY SOME TESTS 
CRC CAL : CRC CHARACTfK CALCULATEO (USEFUL ONLY FOR CRC TEST) 

I NOTE THAT Nor Al.L OF Tll[ INFORMATION PRINT(O IS INTENDED TO BE 
I US[FUL FOR EVERY TYPE OF EHHOH& THIS IS SIMPLY A STANDARD ERROR 
I REPORT FOR ALL ERttORS. THE OPLRATOR HUST REFER TO TH[ PROGRAM 
I LISTING AT Trlf AOURlSS OF THl ER~OR FOR A DESCRIPTION OF THE 
I CAUSE. Of HIE £.R:tOK& lT IS TUEN UP TO HIM TO LIETERMINE WHICH 
I OF T~E lNFOR~~TION IS US[FUL. 
16.2 ERROR RECOVE~Y 
I ~ITH SW15=1 OR JP THE PROGRAM WILL HALT ON AN ERROR. DEPRESS 



U2 
173 
17 .. 
175 
116 
177 
1'16 
179 
180 
11:11 
1A2 
1.83 
161t 
185 
186 
167 
186 
169 
190 
l'H 
U2 
193 
191t 
1 '15 
196 
197 
198 
199 
200 
201 
202 
203 
201t 
205 
206 
207 
206 
209 
210 
211 
212 
213 
21'J 
215 
216 
217 
218 
219 
220 
221 
222 
223 
224 
225 
226 
227 
228 

11. 
17.1 
I 
I 
11.2 
I 
I 
18. 
18.l 
I 
I 
I 
19. 
19.l 
I 

I 
11~ 

11'+ 
113 
112 

111 
110 
19 

18 
17 
16 

15 ... 
u 
I 

12 
11 
10 

115 

Ult 
113 
112 

111 
110 
19 

18 
17 
16 

CONTINUE SWITCH TO RESTART TlST, 
RESTKICTIONS 
STARTING RESTRICTION 
B£FOHE STARTING PROGRAM THE OPERATOR MUST "AKE CERTAIN THAT THE 
TRANSPORT IS "O~·LINE" A~O AT "LOAD POINT"• 
OPERATIONAL RlSfRICTioNS 
MANUAL INTlRV£NfION TEST HUST BE PrRFORMED ON EACH PASS THRU 
ThE PROGRAM JNL(SS INHIBlTEO ~ITH SW11=1 COR UP). 
MISCELLANfOUS 
E><fCl.ITICIN Tl .'1£ 
WITH MANU~L INTERVENTION TEST INHIBITED IT TAKES 1 "INUTE 
FOR ONE PASS ru~u PHOGRAM. MANUAL INTERVENTION TEST IS 
OPlRATOH UEPENOENT BUT SHOULD TAKE APPROXIMATELY 2 HINUTES 1 

PROGRAM OESC~IPJION 
LISTING 
STAlUS AND COMMAND REGISTER BIT ASSIGNMENTS 

COHHANO REGIST£H 
ERHOH ClRR) 

OEN 8 00 = LO DENS 1 TRACK 10 c Hl OENS 1 TRACK 
O(N 5 01 : LO DlNS 7 TRACk Jl : COHC DP 7 TRACK 
POWER CLEAR (PW~CLR) 

PARITY 0 = 000 l = £VEN CEVP) 
UNIT SEL. Bir 2 cFAOl) 
UNIT SEL. BIT 1 cSl) 

UNIT SEL. BIT 0 cSO) 
CONJROL UNIT READY (CUR) 
INTERRUPT lNAALC (ILN) 

ADDRESS BIT 17 (A017l 
AOOHlSS BIT 16 ·c A016) 
FUNCTION BIT 2 000 : OFF LlNE 

001 = READ 

FUNCTION OlT 1 010 = ~RITE 
FUNCTION OIT 0 011 = WRITE roF 
GO 

STATUS RlGISTf.R 

ILLEGAL COMHANO CILC) 

ENO OF FILE CEOF) 

100 a SPACE FORWARD 
101 • SPACE REVERSE 

lJO • WRIJE XIRG 
U 1 a REWIND 

CORRfCTABLE PARITY ERHOR CPHASE ENCODED ONLY) CCRE) 
PARITY ERROR IPAE) 

BUS GRANT LAil CBGL) 
ENO OF TAPE Cf.Oft 
RECORD LENGTH E~ROR (RL[) 

BAD TAP[ EHROR CRT£) 
NON EXISTENT ME~ORY CNXH) 
SELECT REMOTE ISELR) 



229 
uo 
231 
232 
233 
231f 
<!35 
236 
237 
236 
239 

2 .. 0 
2 .. 1 
21f2 
21f 3 
21flf 
21f 5 
21tfa 
21t7 

000000 

248 00003 .. 
21f9 000036 
250 
2~1 
252 
253 
254 
255 
256 
257 
258 
259 
260 
261 
262 
263 
261t 
2£.5 
266 
2b7 
268 
2f.9 
270 
271 
272 
273 
271f 
275 
27£ 
277 
278 
279 
260 
281 
282 
263 
264 
285 

I~ BEGINNING OF IAPE •BOTJ 
... 7 CHANNEL CCHt 
al SfTTLE DOWN cso~Nt 

12 WRITE LOCK C~RLJ 
11 RE~IND STATUS C~WSt 
10 TAPE UNIT READY CTURt 
1••••••••••••••ASSEM8LY LISTING*•************** 

oooouo 
ooooc:o 

0000~• 
011516 
0003't0 
oooot.o 
OOOOltlt 

lOlflfUO 
lOlflli.12 
1044Ult 
l0441Jb 
lOlflfJ.O 
10lf4J.2 
1041f.i.it 
1041f.l 6 
1041f &!O 
10lf4.C 2 
10lf4i:''t 
1044.:!6 
1044~0 
101t1t:.2 
101t1t.::11t 
1044~6 
lO'llt'f O 
1041T't2 
1041fH 
1Cllflf'*o 
101f4!.10 
104'P2 
1044~ .. 
101f4~6 
lO'lit&O 

177510 
1777 7 f, 
0002't0 
00071b 

eENAfiL ABS 
• £ NAl:.lL AMA 

.NLJST TTM 

.:::o 

.REPT 20 

.+2 
HALT 
.ENOR 
.:.31f 
TRAP.51f 
340 
.:60 
.REPT .... 
HTTRP 
3'+0 
.lNDtt 

ULT 101flf00 
SCOPE 101flf02 
TSTCUR lOlflfOlf 
TSTHGS 1041f06 
TSlHGR 10lf410 
f>HTHS& 104412 
PWRCLR 104li14 
lrJHITE •10lf416 
READ =104420 
WREOF :104422 
Rl:.WJo·~D=lO'+lf2'* 
SPAC£F=lO'+lt26 
SPACl.U=l04ti30 
SELHT•l01ft+32 
lolE:lllfCA:tO'+'t31f 
RUUFCA=10'1436 
MHHUC::10'+41f0 
f111HdC;lQ'14't2 
Mlt.JtiilC::l 044'1'+ 
TSffOF::toti11LJ6. 
wAnrn::1011450 
XCLOil =10'+452 
ROl fi'1f';l Ott115'+ 
PR10CT=101f456 
PRTOlJl::: 10'1it60 

SH::l 77570 
CC=l 77176 
~UP:i.!110 

liLJH::;776 

&TRAPPED TO PREVIOUS ADDRESS 

llSETUP ALL UNUSED INTERRUPT VECTORS 

ITRAP SUBROUTINE TABLE EQUATES 
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286 0000110 RO=IO 
287 00001.il Rl::U 
288 000002 R2:12 
269 oooou.5 R3=%3 
290 OOOOwlf Hlf=%1f 
2'H oooou5 H5=~5 
292 OOOOU6 SP=~6 
293 oooouT PC:'l;(7 
2911 0002uo .=200 
295 000200 0001.:11 001160 .JHP START 
296 OOlOUO .=1000 
297 001000 112~..:o "TNAO& 172520 INOR,.,AL HAG TAPE ADDRESS 
298 001002 172UO MTAAD& 172720 IALTlRNATE MAG TAPE AODR~SS 
299 00100 .. 0002.: .. HTNVI 221f 
300 001006 0002~6 HTNSI 226 
301 001010 0002bO HTAVI 260 
302 001012 0002b2 HTAS: 262 
303 001014 0002'1f HTVI 224 llNTERRUPT VECTOR 
.304 001016 0002.:6 HTVSI 226 ll~TlRHUPT STATUS 
305 001020 1725.:!0 HTS& 172520 ISTATUS REGISTER 
306 001022 172~~l HTCI 172522 ICOHMANO AfGISTER 
307 0010<!4 1725i:!lf BC: 172:524 I Bl'TE COUNT 
30ll 001026 1725'-D CA: 1125a ICUHRENT MEMORY ADDRESS 
309 001030 1725j0 HTOI 172530 IDATA BUFFEH 
310 001032 1725.;)2 '1TtlD& 1725.S2 ITUlO READ LINES 
311 00l034 177~i>fa T00ffl 177566 
312 001036 1775'-''* TCSRI l 77561f 
313 001040 OOOOliO lCHST I 0 
314 001042 00001.10 TMTNFLI 0 
315 OOlOlfit OOOOvO TEMPI 0 
316 0010 116 oooouo TEMPPt 0 
317 001050 oooouo TlMPSI 0 
318 001052 OOuOl. 0 CRXOfU I 0 
319 00105'+ OOOOIJO CHROTl I 0 
320 001056 oooouo CH><OR21 0 
321 001060 oooouo CRROT21 0 
322 001062 oooouo C~XOR.S& 0 
323 001Q64 0000110 CHHOf ll 0 
321+ 001066 00001.10 CRXOR41 0 
.325 001070 oooouo CffUOTlf I 0 
326 001072 oooouo WCWRf: 0 
327 001071t 000000 OCH 0 
328 001076 oooouo CUAl-t: 0 
~29 001100 00001.10 PRINTll 0 
3.30 001102 oou::io RE.TURtH ElE:GIN IAUORESS OF LAST TEST 
331 001104 oooouo MTP: 0 l"AG TAPE PRIORITY BUS LEVEL 
332 001106 oooouo TCSLI 0 ISlLE:CT COMMAND 
333 001110 oooouo MTPMI 0 IMAG TAPE PRIORITY BUS LEVEL "INUS ONE 
334 !COMMAND CODES TABl.E 
3.35 001112 00001.10 TCOL.: 0 IOFF LINE COMMAND 
336 001114 ouoouo TCHDI 0 &Ht.AO COMMAND 
337 001116 oooouo TCWTI 0 lwRITE COMMAND 
336 001120 oooouo TCWF I 0 IWRITE FIL[ MARK CO"HANO 
339 001122 oooouo JCSF: 0 ISPACE FORWARD COMMAND 
340 001124 oooouo TCRS: 0 ISPACE REVERSE COMMAND 
341 001126 oooouo TCWEI 0 IWHITE WITH EXTENDED GAP CO"HANO 
342 001130 00001.10 TCRW: 0 lliEWIND COMMAND 



LINE LDC. 

31t3 001132 
31t .. OOU3't 
3't5 001160 
31t6 001160 
347 00116 .. 
31ta 001110 
3 .. 9 001172 
350 
351 00117 .. 
3~2 001202 
353 001210 
354 
355 001216 
356 001222 
357 001226 
358 001231t 
359 001236 
360 001242 
361 00124 .. 
362 001250 
363 001251t 
361• 
365 001256 
366 001264 
36"1 001266 
368 00127'4 
3fi9 001302 
370 001310 
371 001316 
372 001 :~20 
373 001 ~u. 
374 001334 
375.00l.~42 
376 001350 
377 OOU56 
378 001362 
379 001366 
380 001372 
381 Oi.113 76 
3ts2 OOJ1•04 
383 00141~ 
!8 .. 001416 
385 001'+22 
386 
387 00llt26 
388 001432 
389 001436 
390 0011•42 
3<Jl 001446 
392 
393 001452 
394 001456 
395 001462 
396 0011t66 
397 001472 
398 001476 
399 001500 

C 0 N T E. t·-t I ~· 

0000110 
OO!HO 

0121ur. 000776 
01271>2 012711 
10'l412 
oooouo 
112N7 
112HI 
1127.) 1 

0127U2 
0137vl 
0327H 
001 .. u2 
01.Hvl 
0101'.? 
0627Ul 
0202~7 
0037/2 

0327H 
001'115 
0137.)7 
0137.)7 
012717 
0112 7.H 
0004.L'l 
0137.H 
0137H 
012717 
012771 
0127.J 1 
01 ;.r11.1& 
00!)0.)7 
0050H 
0050.)7 
012111 
01n,,1 
OOb0-"11 
00!>0_, 1 
00!>0.)7 

01.HUO 
Olf27u0 
0100~1 

1627UO 
0100-H 

0137u0 
04271.10 
01oon 
0527UO 
01271Jl 
0100"1 
06271JO 

000060 
000060 
000061 

001020 
001000 
000020 

001002 

000002 
001032 

000020 

001010 
001012 
Ol11f50 
000340 

001001t 
001006 
011'150 
0003 110 
0013~0 
000776 
001042 
177776 
000036 
OlH~O 
000340 
001100 
001072 
000006 

177570 
177437 
001101t 
000040 
001110 

177570 
174 3 77 
001106 
060001 
001112 

000002 

01'+552 
Ol't5f>3 
01455'+ 

177570 

177570 

001011t 
00101, 
1771t 74 
001006 

00101 .. 
001016 
177446 
177442 
001102 

1771tlO 
001011. 

'.','(IV\ 

USLlNa 
SAVEi 
START I 

MTVNI 

BEGINS 

(.,I 1. · . ' 

ITEMP STORAGE FOR TAPE REGISTERS FOR ERROR PRINT 

MO\I 
HOV 
PRTMSG 
HALT 

IBUFF,SP 
#HSG01R2 

1R£SET CYCLE COUNTER 
MOVA #6Q 1 MSG13+11 
HOVB #60,MSG13+12 

IRESET STACK 

1PKINT HESSAGE JN aR2 

HOVA n61,MSG13+13 
1MOOIFy MAG TAPE REGISTERS ADDRESS ACCO~DING TO SW -
11011 #HTS,R2 
HOV HTNi\0 1 R1 
BIT fl20,SR llS SW .. SET? 
BEO lAMO 
MO\/ HTAt\0 1 R1 

INO, GENERATE NORHAL H~G TAPE ADDRESSES 
IYES 0 GENERATE ALTERNAIE MAG TAPE ADDRESSES 

HOV Rt. 11l21+ 
ADO "21Rl 
Cl"IP R2, UHTRO 
RLE TAHO 
1MOOIFY MAG TAPE 
on 1120,sR 

&GENERATE NEXT AODERSS 

INTERRUPT VECTOR ACCORDIN& TO SW ' 
llS SW .. SE.T? 

l:l£Q HTVN 
f'IOV HTAVeMTV 

1NO, G[NlRATE NORMAL INTERRUPT VECTOR 
IYES, GEN ALTERNATE INTERRUPT VECTOR 

HOV HTASoHTVS 
HOV #HTTHP,~HTNV 
HOV #340,HTNS 
BR BEGIN 
HOV HTNV1HTV 
HOV HTNS1MTVS 
HOV #MTTHP,~MTAV 
~av #340.~HfAS 
MOV #OEr.JN,RETURNISET UP RESTART OF PROGRAM 
MOV #UUFf.oSP IRlSET STACK 
CLR TMTNFL ICLEAR TAP£ HOTION FLA& 
CLR CC ISET PROCf.SSOR PRIORITY TO 0 
CLR ~H36 ISET TRAP PRIORITY TO 
HOV NMTTRP,iHTV ISET UP ILLEGAL INTERRUPT RETURN 
HOV -113~n 1MTl/S I SLT INTERRUPT VECTOR C <ru MTVS 
CLR PRINTl llNITIALIZE ERROR PRINTOUT HEADING 
CLn CRCWRT IINITIALIZE CRC CALCµLATEO FOR PRINTOUT 
CLR 6 &INITIALIZE ERROR TRAP VECTOR 
&C~LCULATE MAG TAPE PRIORITY BUS # 
MOV SRol-lO 
BIC 111774.H eRO 
HUY Ro.rHP 
SUB 1140,RO 
HOV RO,P4TPf1 
1GENERATE ~AG TAPE 
HOV SK11-lO 
BlC ~174377,RO 
MOY Ro,TCSL 
~IS 1160001,RO 
MOV "TCOL1Rl 
MOV R011Rll+ 
ADO lf21HO 

I CtiECK SWITCHES 
JSTORE MAG TAPE PRIORITY BUS # 
IOECtUMlNT DUS ,. 
&STORE MAG TAPE BUS LEVEL MINUS ONE 

COMMAND TAUL[ 

ISTORE SELECT COHHANO 

ISTORE NEXT COHHAND 



.. 00 001501f 
lt01 001510 
lf02 
lf03 
lfOlf 
1105 
lf06 
lf07 001512 
lf08 001511f 
lf09 OOl!>lo 
lflO 001521f 
ltll 001526 
a.12 
ltB 
lfl't 001530 
lt15 001!.132 
lf16 001531+ 
lfl7 00151J2 
IH8 00151f't 
419 
lf20 
lf21 001546 
.. 22 001!>50 
423 001552 
1t24 001~56 
1+25 001560 
'+26 
lf27 
lf28 001562 
'+29 001561f 
lf30 001!>66 
lf31 001572 
lf32 001571f 
lt.B 
lf3i+ 
lf35 001576 
lf.36 001600 
lf37 001602 
lt36 001606 
lf39 001610 
ltlfO 
lfltl 
'l't2 001612 
ltlt3 001611f 
lf'tlt 001616 
lt't5 001622 
ltlf6 001624 
lf't7 
lflf8 
lflf 9 001626 
lf50 001630 
lf51 001632 
't52 001.61f0 
lf53 0016't2 
lf51f 
lf55 
lt56 OOlolflf 

02HU1 001132 
001312 

10ftlfU2 
oooou5 
032717 177577 
OOlltUl 
1041fiJO 

10lf 1tlJ2 
oooou5 
032717 137600 
0(11'tUl 
lOitlfUO 

10lfltlJ2 
oooou5 
00!:>717 17721t6 
001'•"' 
101flfl0 

10ltlfU2 
OOOOIJ5 
005717 177231f 
OOllfUl 
lOltlfUO 

lOlfltUi? 
oooou:> 
0057,, 177222 
OOl'tU1 
101fltUO 

101f4U2 
OOOOU) 
105717 177200 
lOO'+Ul 
101f'+V0 

101tlf02 
oooot.1!5 
032717 OlfOOOO 
001itU1 
lOltlfOO 

177256 

177172 

CMP ITCOL+20eR1 ITESt FOR TABLE COMPLETION 
BNE e•12 ILOOP IF NOT COMPLETE 

1•••• REGISTERS TESTS •••• 

·················································~~ .................... . 1TEST ALL OITS OF cOHMANO REGISTER (EXCEPT CU READ~. BIT 7tTO BE CLEARED 
SCOP( 
RE.SET 
lUT 
UEQ 
ULT 

Ml 17577 ,iMTC 
.+4 

IERROHe INIT DIDN•T CLEAR (0MHAND REGISTER 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
1TEST BITS 7•13~15 OF STATUS REGIST[R To BE CLEARED AFTER INIT 

SCOPE . 
kESET 
BIT #1376001wMTS 
i:llQ .+'+ 
tiLT IERRORt INJT DlON•T CLEAR l;oROPER BITS IN STATUS 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
1T£ST UINIT TO CLEAR BYTE ~ECOKO COUNT 

SCOPt.: 
t<ESET 
TST iBC 
H£Q .+'+ 
ULT IERROH1 INIT OlON•T CLEAR BYTE COUNT 

······································••*•········ ..•.•.•.••...••...••• aTEST XNIT TO CLEAR CUKRENT MEHOKY ADUHESS REGISTtR 
SCOPE 
RlSET 
TST iilCA 
BEQ • +4 
Ill T IERRORt INIT DION•T CLEAR CURRENT HEf10RY ADDRESS 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 1TEST INlT TO CLEA~ DATA BUFFER 
SCOPE 
kESH 
TST iHTO 
UEQ e+'+ 
HLT &ERROR, INJT OION•T CLEAR l>ATA BUFFER 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
1TEST CU REAOV CBIT 1 COMMAND HEGISTER) TO BE SET ON INtT. 

SCOPE 
RlSf.T 
TSTA ilHTC 
BMI e+lf 
HLT &ERROR, INIT OION•T SET CU READY 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
1TEST BIT llf OF TUJO READ LINES TO BE CLEARED BY t~IT 

SCOPE 
RESET 
UIT 
E:!EQ 
HLT 

#lfOOOOeilHTRD 
• +'+ 

1ERROR, INIT FAILED TO CLEAR BIT 1~ OF "TRD 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
aTEST COMM•ND REGISTER CEXCEPT CU REAOY,BIT 7tTO BE CLEARED BY POWER CL[AR 

SCOPE 



.. 57 001f, .. 6 

.. 58 0016~0 

.. 59 001656 

.. 60 001660 
lt61 
't62 
'l63 
'll:.'t 001662 
lt65 001661t 
lt66 001666 
'l67 00167 .. 
'lb6 001676 
't69 
'l70 
lt71 001700 
lt72 001702 
473 00170'+ 
'+71.t 001710 
'175 001712 
'176 
lt77 
lt78 0017l't 
'179 001716 
&t80 001720 
lt81 001724 
't82 001726 
lt83 
lt8'l 
&t85 \lOl 730 
lt86 001732 
'tfs) 001734 
&t88 00171f0 
lt89 0017'l2 
&t90 
lt91 
't92 0017't4 
'l93 0017116 
ct94 001750 
lf95 00175 .. 
't9b 0017!'16 
497 
'198 
't99 001760 
500 001762 
501 OCl1761f 
502 001772 
503 001774 
5011 
f>05 
506 001776 
507 002000 
~Oil 002006 
509 00201't 
510 002016 
511 
512 
513 002020 

lO'tltU 
032771 177577 
001 .. 111 
10't4UO 

10'1402 
10'11.tH 
032717 137600 
OOllfUl 
104'tli0 

10'l'tU2 
1041tH 
00~711 11711 .. 
OOl'li.11 
101.fctUO 

lO&t'lU2 
10411U 
00~7I1 177102 
0011.tUl 
lO&tttt.O 

104'tl.t2 
lO'tltH 
OOti 711 177070 
00141il 
101tlf u0 

lO'llJUZ 
1044H 
1051"/ 7 17101t6 
100 .. ut 
104400 

101J402 
10&t4U 
0.52711 OlfOOOO 
0014111 
101f'tU0 

1 Olt'tllZ 
012111 000016 
12?717 000216 
0011fUl 
104'tli0 

101f'tU2 

1770ll0 

1770U 
177006 

PWRCLR 
BIT ll77!77tiHTC 
OEQ .+ .. 
ULT IERROR, POWER CLEAR OIDN•T CLEAR CO .. MANO REGISTE 

···············································~·· .................... . 
1TEST BITS 7•131 15 OF STATUS ~EGISTER TO HE CLEARfD BY POWER CLEAR COIT 

SCOPE 
PWHCLll 
BIT #1376001mHJS 
UEQ e+IJ 
liLT l[RROR, POWER CLEAR OIDN•T CLEAR PROPER ens IN RE.v 

········*········································· ········•····•·••···• &TEST POW(R CLEA~ cBIT 12• TO CLEAR BYTE RECORD COUNT 
SCOPE 
1-'wRCLH 
TST iBC 
UEO .+ .. 
HLT 1ERRORt POWER CLEAR DIDN'T CLEAR BYTE COUNT 

·····~······$····································· ···•·····•·•·•····••• &TEST POW(R CLEAR cBIT 121 To CLEAR CU~RENT HEHOR~ AOORESS REGISJEH 
SCOPE 
PWRt;L.R 
TSl iCA 
O(Q .+ .. 
HLT IERROR1 POWER CLEAR DIDN1T CLEAR CURRENT ADD.RE~ 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
&TEST POWER CLEAR cDIT ~21 TO CLCAH DATA BUFFER 

SCOPt.. 
PWRCLR 
rs1 iilHTD 
DEQ .+ .. 
HLT IERROR1 POWER CLEAR DIDN•T CLEA~ DATA BUFFER 

•••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••• 
1TEST CU ~EADY IBIT 1 COHHAND HEGISTER> To BE SET BY POWER CLEAR 

SCCP£ 
P.ilf CLH 
TSTB iHTC 
OMI ,+IJ 
llLT IERROR1 POwER CLEAR DIDN•T SET CU READY 

•••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••• 
1TEST BIT 14 OF TUJO HEAD LINES TO Bl CLEARO BY POWER CLEAR 

SCOPE 
p,,.JICLH 
BIT a~oooO,iHTRO 
BEQ ...... 

HLT IERROR, POWER CLEAR FAILED TO CLEAR BITl' OF TUIO R£6' , ..•................••..........•.......•...•..... ···················•• 
&TEST FUNCTION BITS Cle213l OF COMMAND REGISTER CAN BE SET 

SCOPI:: 
HOV #16, iilMTC 
tMPtt #216,@MTC 
OEQ .+ .. 
HLT 1ERROR1 CU READY AND ALL FUNCTION BITS NOT SET 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
tTEST FUNCTIOH BITS Cl1213) OF COMMAND REGISTER CAN OE CLEARED 

SCOPE 



•"AIN. HACRO V06•03 O~·NOV•74 12139 PAiE 1•9 

Ult 002022 052717 000016 176712 BIS U6,ml'1TC 
515 002030 0'+2717 000016 17&764 BIC lt16,if1TC 
516 002036 032111 000016 116n6 BIT 116,w•nc 
517 002044 ooi..u1 BEQ .... 
518 002046 101f4UO HLT IERROR, ALL FUNCTION dlTS NOT CLEARED 
519 ···················~······························ ····················· 520 1TCST FUNCTIONS BITS C1t2t3t) UF COHHANO REGISTER CAN BE SET AND CLEARED 
521 002050 101flf02 SC.OPE 
522 002052 012111 000002 t7671f2 Mfl11 lt21ii'IMTC 
523 002060 122711 000202 11r:.n'+ CMPA #202eGlMTC 
524 002066 OOllfUl UEQ .+4 
525 002070 1044U0 ULT IERRORt FUNCTION NOT :001 READ>-
526 002072 1044Ui! SCOPE 
527 002074 0127i7 000004 176720 MDV #4 1i1HTC 
526 002102 122717 000204 176712 CMPB #204tclHTC 
529 002110 OOl'tUl BEQ .+4 
530 ()02112 104 1Hi0 ULT IERRORt FUNCTION NOT =010 WRITE) 
531 002114 l044ui! SCOPl 
532 0(i2116 012111 000006 176676 M'OV •6 1 CilMTC 
533 002l2'+ 122"111 000206 17&670 CMPB #206eiHTC 
531f 002132 001401 REQ • +4 
535 002134 104'+U0 HLT I ERROR, FUNCTION NOT •011 WRITE EOFt 
531) 002136 1044U2 SCOP£ 
5.H 0Ci2140 01<:711 000010 1766516 MOV #10tiill'1TC 
538 0021% 122717 000210 1766'+6 CMPA #21oemMTC 
539 002154 0014lll OEQ .+4 
540 002156 1044u0 liL T I ERROR, FUNCTION NOT a100 SPACE FORWARDt 
Ml 002160 1044U2 SCOPE 
542 002162 012711 000012 176t32 MOV #12,@MTC 
543 002170 122-717 000212 176624 CMPB 12ll>emMTC 
544 00;>176 00141.ll BE.Q .... 
545 002200 l01t41JO HLf I ERROR, FUNCTION NOT •101 SPACE REVERSEt 
51t6 002202 104itll2 SCOPE 
547 002204 012111 ooootat 176610 HOV #14,ilHTC 
51f8 002212 122717 0002111 176602 CMPll #214~iiKTC 
549 002220 0014Ul B[Q .+'+ 
550 002.?22 101.11t1, 0 HLT I ERROR, FUN.CT JON NOT 11110 WRITE XIRGt 
551 002224 l044IJ2 SCOPE 
552 OC.12226 01,711 000016 17651>6 MOV #16,ilHTC 
553 002234 12?777 000216 176500 CMPB n21F..eiHTC 
b!,;4 002242 OOl'tUl B£Q ,+4 I ERROR, FUNCTION NOT •111 REWIND) 
555 0022'+4 lOitlfUO HLT 
556 ·······~··········································· ••••••••••••••••••••• 557 00221f6 104402 SCOPl 
558 1TEST l\tlUICt:SS OITS , .. ,5) OF COMMAND REGISTER CAN BE SET 
559 002250 012717 000060 17.65'+ .. MOV 1160.iilMTC 
560 002256 122111 000260 17b5.56 CMPB 11260,GIMTC 
561 002264 0014Ul OlQ .+'+ 
~t.2 002266 1041tU0 ti LT IERRORt CU READY AND AOORElS BITS NOT SET 
563 ·······~··········································· ····················· 564 1Tt~T ADOttESS BITS (415) OF COHHANU REGISTER CAN Bt CLEARED 
565 002270 1041t02 SCOPE 
5t.6 002272 052717 000060 176522 DIS 1160, iilMTC 
567 002.300 042717 000060 176514 DIC 1160,iilMTC 
568 002306 032717 000060 17&506 BIT #60,GIHTC 
569 002314 00l40l BEQ • +'+ 
570 002316 lOlf'+l,Q hLT 1ERROR, ADDRESS BITS NOT CLEARED 



.MAIN. "ACRO V0,•03 05•NOV•7 .. 12139 PUE 1•10 

571 , ..............................................•..•.•........•••....... 
572 1T£.ST AuOffESS BITS C•hl5t6) OF COMMAND REGISTER CAN Bt SET AND CLtARED IN R~G. 
573 002320 101fltlJZ SCOP£ 
574 002322 012717 000020 176472 HOV "20,iHTC 
!)75 002330 122717 000220 1764blf CMPR 1122o,aH1TC 
576 002J.56 001 .. Ul UEQ • ,..4 
577 00231+0 1044UO HLT I ERROR ADDRESS BITS NOT :2 
578 002342 104 .. u2 SCOPE 
579 002Jlt4 012777 000040 1761f50 MOV lflf0 1 ilHTC 
560 002352 122717 00021t0 17&1tlt2 CMPR #21to,iilHTC 
:>61 002360 OOlCflJl liEQ ,+If 
582 002362 104ctlJ0 ULT a ERROR, ADDRESS BITS NOT • 2 
583 002364 10'14U2 SCOPE 
584 002366 012111 000060 176426 HOV •60, ill'\TC 
585 0023h 122717 000260 17blf20 CMPO tt26o 1 ilHTC 
:)86 002402 0014111 B[Q • +If 
:'167 0021104 1044IJ0 HLT &ERROR, ADDRESS BITS NOT s 1 
~66 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
569 1TEST UNIT SELECT BITS CBt9t10) OF COMMAND REGISTE~CAN 8£ SET 
590 002't06 101t4U2 SCOPE 
591 002410 012711 003't00 176'tOlt HOV tl31tOO • Gl"TC 
592 002416 022111 003600 176376 C11\P fl36oo.iilMTC 
593 00242't 0014Ul urn .+ .. 
594 002'1~6 1044110 HL T IERRORt CU READY ANO ALL U~JT SELECT BITS NOT SET 
~95 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
596 1TEST UfJIT S£LCCT olTS ca.9,10) OF COMMAND REGlSTC~ CAN 0£ CLEARED 
597 002'130 101f'tU2 SCOPE 
596 002432 052717 003400 176362. SIS lf34001iMTC 
5'J9 002440 042711 003'100 176351l UIC fl3'toO,iiJMlC 
600 002446 0327 I 1 003't00 17t.3't6 t:llT #3'toO,QlMTC 
601 002454 00141.i 1 1:3EQ .+ .. 
602 0021t56 1044uO HLT I ERROR, UNIT SELECT BITS NOT CLEARED 
603 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
604 1TEST UNIT SELECT BITS C6e9e10) OF COHHANO REGISTE~ CAN BE SET ANO CLEARED 
605 002460 10tt'tb2 Sf.OPE 
606 002462 0127 ,, OOO'tOO 176332 MOii ttctoo,GIHTC 
607 002470 022111 000600 17632't CMP •E.oo.~HTC 
608 G0?476 001••1>1 AEQ • +It 
609 002500 10'f4UO HLT &ERROR, UNIT SELECT NOT :001 
610 002502 101fltu2 SCOP( 
t.11 002~04 01271, 001000 176310 HOV lllOOOeirlHTC 
612 002512 022111 001200 1J6302 CMP "12o01iHTC 
613 002520 001'flJ1 O[Q .... 
61'+ 002522 lOlflfhO HLT IERRORt UNIT SELECT NOT •010 
t.15 00252'+ 101f4U2 SCOPE 
61E. 002526 012111 001400 176266 HOV "1400eiHTC 
61"/ 00253'+ 022717 001600 176260 CMP Nl600eiHTC 
616 002542 0011fll1 BEQ ,+It 
619 002544 lOlf .. UO tll T I ERROR, UNIT SELECT ~OT •011 
620 002546 1044l ~ SCOPE 
621 002550 012111 002000 1762'tlJ HOV •2000,iHTC 
622 002556 022111 002200 1762~6 CMP "22nOeiiHTC 
623 002564 0014U1 OEQ .+'+ 
624 002566 10441..0 HLT IERRORt UNIT SELECT NOT •100 
625 002570 1041fUl SCOPE 
626 002~72 012717 0021f00 176222 MOV 1121too.af1TC 
627 002600 022717 002600 176214 CHP tl2600emHTC 



.MAIN. "ACHO V06•03 O'•NOV-7tt 12&39 PAQE 1•11 

628 002606 0014U1 BEQ .... 
629 002610 101flfUO HLT IERRORt UNIT SELECT NOT •lul 
630 002612 1041fUil? SCOPE 
631 002611+ 012111 003000 176200 MOV "30001iP1TC 
632 002622 022717 003200 176172 CHP #3200 tliHHC 
633 002630 00141.11 OEQ .... 
634 002(,.52 10441.10 HLT I ERROR, UNIY SELECT NOT •110 
635 0026~4 10441Ji! SCOPE 
£36 00<'636 012711 0031f00 176156 MOV H31t00 • OIHTC 
637 002641f 02~777 003600 176150 CMf· #3600tiilHTC 
6rn 00?.f.52 001 lflJ l 0£Q ...... 
6~9 002651f 1041f1JO HLJ I ERROR, UNIT SELECT NOT :111 
640 •••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••• 641 1 TEST PARITY BIT CBlT 111 CAN BE S[l 
6'n 
M3 0026ti6 10441..2 SCOPE 
644 002660 052717 OOlf 000 176134 BIS 1t4ooo,iilMTC 
645 002666 032777 OOlf 000 176126 BIT Ultooo,iilHTC 
646 0026H 001001 BNE .... 
6'17 0026 76 104400 HLT I ERROR, PARITY NOT SET 
61t6 •••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••• 
6't9 1TEST PARITY BIT rnn 111 CAN BE Clf.AREO 
6~0 002730 1(ilflfUi! SCOPt.: 
651 002702 052711 00'+000 176112 1:31 s 114000,lilHTC 
b~2 002710 oi+n11 004000 176104 e:a:c 11401lOeG!MTC 
653 0(12716 032711 004000 176076 an N4000eiilHTC 
t.54 002721.t 00141Jl BED ...... 
655 002726 1oq4UO HLT I ERROR, PARITY DIT NOT CLEARED 
656 •••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••• 
657 1TEST DENSITY BITS C13t141 OF COMMAND REGISTER CAN BE SET 
6!°>6 002730 1041fUZ SCOPL 
6b9 0Ut!732 012711 060000 176062 MOV #60000,iilMTC 
obO 002HO 022111 060200 17t>o54 CHP Hc.o~oo,wMTC 
661 002H6 00141Jl OED .... 
662 002750 104'+1.10 ULT l(RRORt CU READY ANO DENSITY BITS NOT SET 
663 •••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••• 
6blf 1TEST DENSITY BITS Cl3e14J OF COHHANO REGISTER CAN 0£ CLEARED 
605 002752 lO'+lflll SCOPE 
666 002754 052111 060000 17601t0 BIS #60000ewMTC 
667 002762 O&te>111 060000 176032 BIC 11€.0000,iilHTC 
668 002770 031!111 060000 1760~'t Ult uC:.0000,iilHTC 
6n':i 002776 OOlltlll HEQ • +-It 
670 003000 1041tl.t 0 HLT 
671 1TEST OifNSITY ans l13tlltl OF COHHANO REGISTER CAN et SET ANO CLEARED IN RE~ 
672 003002 104'tlJ2 SCOPE 
673 003004 012717 020000 176010 HOV 1120000tiilMTC 
6 7lf 003012 0?.2111 020200 176002 CMP 1120:?00tiilMTC 
67~ 003020 0014Ul BEQ .+4 
676 003022 lOlft+lJO HL T I ERROR, DENSITY NOT :01 
677 003024 lO'+lfli 2 SCOPE 
678 003026 012777 040000 175766 HOV 1140000,@HTC 
679 0030 3lf 022711 040200 17!:1760 CMP H40::aoo.iilMTC 
680 003042 OOl'tlJ l BEQ .... 
E.61 003044 lOlt'tUO HL.T IERRORt DENSITY NOT &10 
682 003046 1Oltlfl..2 SCOPE 
663 003050 012111 060000 1757'tlf HOV #60000eOlMTC 
664 003056 02(>111 060200 175736 CMP #60:?00tGlHTC 
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685 00306 .. 001 .. Ul BEQ .+ .. 
686 003066 lOit .. UO HLT IERROR DENSITY NOT •11 
687 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
688 &TEST ALL BITS OF PYTE COUNT TO ACCEPT COUNT PATTERN 
689 003070 101tltll2 SCOPE 
690 003072 00~0.)1 OOlOltlt CLR TEMP 
691 003076 013717 0010lfl6 175720 TBCI HOV TC:HP,ilBC 
692 0031016 023717 00101f If 175712 CMP HHPtiilBC 
693 003112 0014Ul lH Q • +16 
694 0031116 1044110 HLT &ERROR, BYTE COUNT NOT ~.TEMP 
695 003ll6 0327~7 010000 177570 BlT "10000,SR 
696 005121t 00101.12 UN£ .+6 I INHIBIT ITERATION? 
697 003126 0052~7 OOlOlflt we TEMP 
698 003132 0013bl ONE TBC 
£,99 •••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••• 
700 a TEST ALL BITS OF CURRENT HEHORY ADDRESS REGISTER \0 ACCEPT COUNT PATTER~ 
701 003131f 10lt402 SCOPE 
702 003136 005oH 00101flt CLK TEMP 
703 003llf2 013711 Ofil .;·.•1 1756!>6 TMAI HOV tEHP,ilCA 
704 OO.H50 023 711 OtJ 1,, .... 115650 C.MP TEMP,iCA 
705 00.3156 OOl'tUl HEQ .+'t 
706 003160 l01t1tUO 1-fl.T IERROR, CA NOT = TEHP 
707 003162 0327.)7 010000 177570 BIT "10000 eSR 
706 oo:H 10 001ou2 BN[ .+6 llNHIBIT ITERATION? 
709 003172 00!.>2.)1 0010lfl6 11,c f(MP 
710 003176 0013ul ONE THA 
711 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
712 1TEST BITS 0•7 OF DATA-BUFFER TO ACCEPT COUNT PATT£RN 
713 003;.tOO 104'tll2 SCOPt.: 
714 003202 00~-0.H OOlOlflt CLR TEMP 
715 003;,>Q6 11.37/7 OOIO'tlt 175Ult TOBI HOVC'i lEMP,~HTD 
716 00321't 123717 00101tlt 175606 CMPO TE.MP1mMTO 
717 003222 0014Ul Ht.Q .+4 
718 003221f l04'tU0 HLT I ERROR, DATA BUFFER NOT • TEHP 
719 00~226 0327.!.7 010000 177570 BIT #lOOOOeSR 
720 003231f 00101.12 BNE .+6 & INHIBIT ITERATION? 
721 003236 10~i2.H OOlO'tlt IUCB TEMP INO 
722 -0032't2 0013bl ANE TDB 
723 •••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••• 
7&!1f 1TEST RIT 14 OF MT~O CAN 0£ .SET AND CLEARED 
725 0032'tlt 10't'tU2 ~COPE 
72C. 00321t6 052711 OltOOOO 175556 IHS NltOooo,CilHTRD 
727 00325't 032717 OlfOOOO 175550 BIT #'t00001iilHTRO 
728 003262 001001 BNE .+'t 
129 00326't l044t.O ULT IERROH, BIT lit OF MTRO NOT =1 
730 003266 O't27I1 0110000 175536 BIC NlfOOOOe&lHTRD 
731 003274 034::7 77 040000 175530 an lllfOOOO, ill1TRD 
732 003302 OOlltUl BEil .... 
733 003304 1 OlfltllO ULT IERROHt BIT llf OF "TRD NOT =o 
734 a TEST FOR TAPE UNIT READY CBIT O I SET 
735 •••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••• 736 003306 101f4lJ2 SCOPE. 
737 003310 10&+4.)2 SELECl 
738 003.H2 032717 000001 175500 OIT "1 t iiJHTS 
739 003320 001ou1 ONE .... 
7't0 003322 101f4U0 HLT IERROR TU READY NOT SET 
741 •••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••• 



71t2 
71t3 003321t 
71t4 003326 
71t5 00333'+ 
746 003336 
H7 
748 
7't9 003340 
750 003342 
751 003350 
752 003352 
753 
754 
755 0033:Slt 
756 003356 
"/57 003364 
758 003366 
759 
760 
761 003370 
762 003374 
763 0033 76 
U.4 003400 
765 003406 
766 003410 
767 00.3412 
n.e 
769 
710 0034llt 
7"11 oo3•a6 
772 G03421f 
773 003426 
774 
775 
776 0034,0 
777 Ool•152 
778 003•t3lf 
779 0034'+2 
760 603444 
781 
782 
783 0034'+6 
781t 01.13450 
785 003456 
786 003460 
767 OU3462 
76b 
789 
790 
791 
792 
793 003466 
794 003472 
7'35 0034H 
796 003476 
797 003500 
H6 003502 

104402 
032711 000002 
0014l.11 
1044110 

1044U2 
032717 000004 
0014U1 
104400 

1044l.12 
032717 000010 
001401 
10&f4UO 

oof..o.:.r 177570 
103407 
1044112 
032'111 000020 
0014111 
104400 
0004\>6 

104402 
o31"'TI 1 000020 
001ou1 
1044UO 

101f'+U2 
101t4~2 
032711 OOOOltO 
001 OIJl 
10lt4UO 

104'+1.JZ 
0.32111 000100 
OOlOUl 
104400 
OO~Q.)7 0010lt0 

0052.l7 0010lt2 
10'61fU~ 
101t41J't 
104'tlJ0 
1044'60 
104lt.l't 

175450 

1751t12 

175374 

175356 

l7531t2 

1T£ST FOR REWIND STATUS CBlf ll CLEAHED 
SCOP£ 
an 12,af1TS 
BEQ .+It 
HLT IERRORt REWIND STATUS IS S~T 

•••*••············································ ····~················ tTEST FOk WRITE LOCK CBlT 21 CLEAKlD 
SC()?[ 
ll It 114, o1Ml'S 
llt.:O 
HLl' IERRORt WRITE LOCK IS SET 

·······~··········································· ·····~~!·•··········· 1TEST FOH SETTLEDOWN CBIT 31 CLEARED 
SCOPl. 
BIT uo,@MTS 
ts£w .+ .. 
HLT t£RRORt SETTLEDOWN IS SET 

·····••*••·····~·································· •••·•·••••••••••••••• 1TEST FOR 7 CHANNEL CBIT ltt CLEARED IF 9 CHANNEL S~LECTED 
ROH SR llS SwO=l 
HCS T7C~ IYES SKIP ~ CHANNEL TEST 
SCOPE 
BIT #20 • iilMTS 
O(Q ,+If 
HLT &ERROR, 7 CHANNEL SET WITH 9 TRACK SELECTCO 
U~ TSR tSKIP 7 CHANNEL TEST 

·····••4••······$················*················ •......•.••••.•..•.•• 1ltST FOR 7 CHANNlL CBIT ., SET IF 7 CHANNEL StLECTCD 
T7CH: SCOPE 

UJf t120 ,mHTS 
UNE ,+'* 
HLT IERROR, 7 CHANNEL NOT SET 

t••••••t••········································ ••••••••••••••••••••• &TEST FOR BEGINNING OF TAPE (BIT 5) SET 
1SRI SCOPI:. 

SELE.CT 
BIT tf40tlilMTS 
llNE e+lt 
HLT IERROR, BOT NOT SET CORIVE SHOULD BE AT BOTt 

•••••••••••••••••••••••••••••••••••••••••••••••••• 
'TEST HU SELECT /REMOTE rnn 6) S[T 

••••••••••••••••••••• 
SCOPE 
nn 
llNE 
llLT 
CLR 

Hl001iMTS 

1o·rsT 
I ERROi< t SELECT /REMOTE NOT £'ET 

IALLOW IDEN STATUS CHECK CPE ONLYt 

&**** TAPE MOTION JESTS •••• 

, ..•....................................•....•.... ••••••••••••••••••••• 
I TEST WHITE EOF 

INC THTNFL 
SCOPE 
TSTCUR 
td. T 
MlNlUC 
WBUFCA 

ISET TAPE MOTION FLAG 

ITEST CONTROLLER READY 
11:.RROR, CONTROLLER 010 NOT GO READY 
ISET BYT( COUNT TO HINUS ONE 
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799 003501t 101t .. ~l WREOF 
800 003506 105717 175310 TSTR iMTC 
801 003512 lOOOUl BPL .+ .. 
602 003511t 10lt4li0 HLT IERROR, CONTROLLER DID NOT GO BUSY 
603 003516 0137U2 001020 HOV "TS,R2 IASSIGN STATUS REG 10 ~E TESTED 
801f 003522 01211.1~ OOOOlf 0 HOV llt0,H3 IHASK OOT 
805 003526 OU7uit 000005 MUV #5,Rlt 
606 003532 1041f .l0 TSTRGR 1TEST REG FOR RESET 
607 003!:.31t 104400 HLT IERROR, BOT (BIT 5l NOT CLEARED 
808 00~~)36 1041ft.lf TS TC UR 1TEST CONTROLLER READY 
80') 00351f0 10it4u0 HLT IERROR, CONTROLLER DID NOT GO READY 
810 003!:JIJ2 1044~0 ii.AITTR 
611 003~)1f4 lOlflftJO HLT I ERROR, TAPE UNIT READY OIO NOT 60 SET 
812 0035 116 104'l't b TSTEOF 
813 003550 OOlOlll BNE ..... 
814 003552 104400 HLT I ERROR, EOF CBIT l'll NOT : I 
815 003554 OOt 711 1752 .... TST lilBC 
616 003~,c.o 001001 BNE .+'t 
817 003:,62 lO'tlfuO HLT I ERROR, BYTf. COUNT SHOULD NOT INCREHENT ON WRITE EOF 
816 003~6.4 022111 Ollt556 17~23't CHP .. weuF,aCA 
619 003572 OOl'•U l BEQ .... 
620 003!:>7'1 10'1'1v0 ttLT IERROR1 CURRENT ADDRESS SHOULD NOT INCRE,.ENT ON WRITE ~F 
821 003576 10'•'1 lit PWRCLR 
622 003£.00 10'+'•'+6 TSTEOF 
023 OO~h02 0014Ul U[Q .... 
621f 0 0 3(, o .. 10441.10 hLT IERROR, POWER CLEAR DID NOT CLEAR EOF CBIT lit) 
825 

·····················~···························· ••••••••••••••••••••• 626 &TEST RE~INO FUNCTION 
627 003606 101t'tU2 SCOPE: 
626 003L10 101t't1Jlt 1srcuR ITEST CONTROLL(R READY 
629 003612 104400 ULT llRROR, CONTHOLLER 010 NOT GO READY 
630 003t:.h 10&+4i::2 WICEOF 1WKITE EOFe GO 
631 005bl6 1 Olf4Ult TS TC UH ITEST CONTROLLER READY 
832 003620 10'tlf00 till IERROR, CONTROLLER DID NOT GO READY 
833 003622 1044d REWIND 
83'1 00:3£>2'• lO'llf Ult T::HCUH 1TEST CONTROLLER READY 
635 003626 10'1'tU0 tiLT IERROR, CONTROLLER 010 NOT GO READY 
636 003t-30 032717 000002 17!S1U UIT H18HTS 
837 003£.36 001001 BN( .... 
838 003640 lO'l'H·O HLT I ERROR, REWIND STATUS &BIT 1• NOT • l DURING R£W1NO 
639 003!Jlf2 00£.011 175152 ROR Q"TS 
640 00361f 6 1030Ul BCC .... 
8'+1 0031'>50 l0'+41JO HLT I ERROR, TU READY NOT :O 
8'12 003t.52 01~71.12 001020 HOV MTS,R2 •ASSIGN STATUS REG TO BE TESTED 
643 003656 012703 000002 HOV 112,A3 IHASK REWIND BIT 
844 003f,62 0127lilf 000007 MOV "71Rlt 
845 003666 10lf4.LO TSTRGk ITEST RlG FOR RESET 
846 003b70 lO&tlfllO HLT IEHROR, REWIND STATUS 1>10 NOT· CLEAR 
61f7 003E, 72 0577lJ2 175122 BIS iHTSeR2 IUELAY A SHORT TIH£ 
648 003676 032717 000010 17511't HIT "10,iilHTS ICHECK SETTLE OOWN BIT 
8't'J 003704 OOJOUl llNl .... 
850 003706 10'14U0 HLT lt:.RROR, SETTLEOOWN STATUS DID NOT SET 
651 003710 032711 0000 .. 0 175102 BIT "40,iilHTS 
852 003716 0010lJl BNE .... 
853 003720 lOlflfUO lil T IERROR, BOT fBIT 51 NOT =1 WHEN SOWN «BIT 3) SET 
851i 003722 0137l12 001020 MOV fHS,R2 IASSJGN STATUS REG TO BE TESTED 
655 003726 01C!JU5 000010 MOV "10,R3 IMASK SlTTLCOOWN STAYUs 



856 003732 
857 003736 
858 00371tO 
859 00371f2 
860 003746 
861 003750 
862 003752 
863 
664 0037511 
86~ 00 3756 
866 003760 
867 00~762 
668 00371:14 
6b9 003770 
870 003772 
871 003771+ 
872 
673 
871+ 
875 003776 
816 004000 
677 004002 
876 004004 
b"/9 00lf006 
800 00 11014 
801 004016 
882 004020 
883 00110211 
884 CO't026 
C85 00•1030 
886 004032 
8t17 001f(J3'l 
888 1l'o4036 
669 0040!l0 
690 00•1042 
8'H 004 o'+6 
892 004050 
893 00lf0~2 
891f 004060 
895 OOi.062 
896 oo•~o61f 
897 00•1072 
69!l 004074 
89') 004076 
900 004100 
901 004102 
902 OOIH04 
903 
904 Oll'H 06 
90~ 004114 
906 004116 
907 004120 
908 004122 
909 004124 
'HO 004126 
911 004130 
912 00 111 32 

0127U .. 
1044.LO 
104400 
0060 71 
103'+Ul 
1044UO 
10441't 

101t•1(J2 
101f'+~'t 
10441.t't 
10'14V0 
00'5717 
1ooou1 
1044ll0 
10'+4 !It 

104402 
1044~ .. 
1041t:io 
1041fU0 
012111 
1044.>& 
10'14~6 

105//7 
1ooou1 
1041fUO 
1044'll+ 
l044U0 
1044-fb 
OOJOUl 
1044U0 
00!->711 
10041.11 
1044LO 
022111 
001401 
1041f lt0 
022111 
0014u1 
104 1•uD 
1044 .I. .. 
1044't& 
OOl'tU 1 
104i+UQ 

Ol:t.111 
1044jb 
1044.!.0 
10441.i .. 
l044ll0 
1044'+6 
{)010Ul 
104400 
032717 

000001 

17~052 

175030 

177776 175010 

174776 

17't75ct 

177771 

01't722 

177776 17't710 

OOOO'tO 17't.660 

1TEST 

t10V 
lSTRGR 
tiLT 

#ltA .. 

ft OR 
DCS 
tH.T 
PwRCLR 

.... 
Rf.WINO WHILE 

SCOH:.: 
t;1£.WIN0 
1'STCUR 
HLT 
l'ST if1TS 
UPL e+'t 
ULT 
PwRCLH 

1JEST REG FOR RESET 
IERROR1 SETTLEDOWN STATUS 010 NOT REStT 

•ERROR, TU R[ADY NOT ~ET AFTER SDwN CLEARED ON REWINb 

AT BOT TO HE IGNORED 

ITEST CONTROLLER READY 
IERROR, CONTROLLER 010 NOT 60 READY 

IERROHt JLCCBIT15t=1 AFTER REWIND WHILE AT BOT 

··········~······································· 1SPACE OVER EOF TEST ••••••••••••••••••••• 
aTEST SPACE FORWARD TO STOP ON FIRST EOF 

SCOPE 
HEW IND 
~IA lT fH 
HLT 
i"IOV 
HBUFC.:A 
SPAC[F 
TSTB 
BPL 
HLT 
TSTCUR 
ULT 
TSTEOF 
UN£ 
tt:l T 
TST 
BMI 
tll T 
CMP 
(3[Q 

iHTC .... 

.+ .. 

iiMTC 
.+ct 

IERROR, TAPE UNIT READY DID NOT 60 SET 

IERROR, CONTROLLER 010 NOT GO BUSY 
ITlST CONTROLLER READY 
llRROR, CONTROLLER DID NOT GO READY 

IERRORt EOF CBIT lit) NOT =I 

IERRORt CBIT 15) OF COHHAND REGISTER NOTsl WITH '£OF STArus 

ULT 
CMP 
OEQ 

1£RROR1 BYTE COUNT SHOULD Hi\llE INCREHENTIO FR0'1 llt.RD 
#RBuF,iCA 

lil T 
P~RCLH 
TSTfOF 

.+ ... 

D£Q .+ct 

1ERROR, CURRENT ADDRESS RE&ISTER SHOULD NOT INCR 

HLT IERROH, PWR CLEAR DJON•T CLEAR EOF CBIT 1~) 
1TEST SPACE HEVERSf TO STOP IN FIRST EOF 

MOV 11•2,iilBC 
IWUFCA 
SPACEU 
TSTCUR &TEST CONTROLLER READY 
HLT &ERROR, CONTROLLER DID NOT GO READY 
TS TE OF 
llN[ • +It 
HLT IERROR, EOF CBIT lit) NOT ~I 
BlT #40,iilHTS 



915 OOltl .. O 
911f OOlf 142 
915 00414 .. 
916 oo•u 52 
917 00415't 
918 004156 
919 0041!. .. 
920 004166 
9~1 004170 
922 004172 
923 00411'l 
924 00 1n 76 
925 
92E. 
927 
928 
9.2Y 004200 
930 004202 
931 00420 .. 
932 004206 
9~3 004210 
').3'1 004212 
935 001f214 
9.36 004222 
937 004224 
938 OOlf 230 
939 004232 
'740 004236 
9 .. 1 001f2'J .. 
91f2 0042'•6 
91f3 004250 
91flf 004~~51+ 

9115 004256 
94& 004260 
91f7 004266 
9 116 004270 
949 004272 
9:'..iO 
'351 
952 
%3 
c;,:i4 0042 74 
955 004276 
9~6 00'1300 
957 004302 
958 0011304 
959 004312 
960 0011314 
9b1 004316 
962 00'•320 
963 004322 
961f 001f32 .. 
965 004330 
966 OOIJ.334 
967 004340 
968 004.342 
969 OO't344 

OOllflJl 
lO't .. UO 
022111 
001401 
104'tl.IO 
022717 
0014U1 
104400 
10•14H 
1041J~ .. 
104ti!JO 
10'1400 

lO&ilfUl 
1044 .. 0 
lO't'I.:. .. 
10441' 
101t4U .. 
1044iJO 
0327~1 
001412 
(I0!'.>7~ 1 
001Oli1 
0052·H 
032717 
001ou1 
l 011•11.: 0 
005717 
00141.11 
1044UO 
(122111 
0014Ul 
104400 
1041fH 

10'6'602 
10 .... ~,. 
10 .. 11bO 
1044UO 
032711 
001ou1 
10441.10 
1044'tU 
1044.H• 
1044i:'.O 
OU7U2 
01271.15 
0127ult 
104410 
lOlf~UO 
1041.tUlt 

177777 

Oh722 

001040 

OOlO'tO 
001000 

171f550 

014557 

0000 .. 0 

001020 
0000'60 
000005 

177570 

17 .. 5U6 

BEQ .+ .. 
HLT IERROR1 BOT=l1 SHOULD NOT HAVE REACHED BOT. 
Cf1P #•1,lilBC 
BtQ .+ct 
HLT &ERROR, BYTE COUNT SHOULD t-lAVE INCRE .. ENTED FROtt lERO 
CHP nRBuF.aCA 
8£Q .... 
t~T &ERROR, CURRENT ADDRESS REGISTER SHOULD NOT INCR. 
PWkCL~ 
HEl.lINO 
wAITJH 
HLT IEHROR, TAPE UNIT READV DID NOT GO TRUE 

········································~········· ····~················ &WRIT£ 1 OYTE RECORD FROM BOT 
aBOT COIT 51 SHOULD CLEAR, CU REA~Y SHOULD SET, BYTE COUNT AND 
1CUKR£NT ADDRESS S~OULO INCRlH[NT 

SCOPE 
Hit'411:.iC 
wliUf CA 
WRITE 
1 STcUR 
HLT 
BIT 
Dt:Q 
TST 
BNE 
me 
BIT 
HNE 
tfL T 

JOBYPI TST 
UEQ 
HLT 
CMP 
BlQ 
Hli 
PWRCLR 

t1 1•tSR 
IOByP 
IOTST 
IOAYP 
IDTST 

ISET BYTE COUNT TO HIN~S ONE 

&TEST CONTROLLER READY 
1£RROR, CONTROLLER DID NOT 60 READY 
ITEST JF PHASE ENCODED 
IUYPASS JOEN TEST IF NRZ\ 
llS THIS FIRST OPER FRDH BOT 
INO 

#1000 tiHTRO ITEST FOH IDEN STATUS .... 
iilBC .... 

tERROR, IDEN STATUS NOT StT 
ITEST BYTE COUNT TO : 0 

aERROR, BYTE COUNT DION•T INCREMENT 
awauF+1,aCA tT£Sf CURRENT HlHORV ADDRESS TO COUNT .... 

1ERHOR, CURRENT HEt'IORY ADDRESS OIDN•T IN.CRE"ENT 

, •••.•.......•••..•.•.......•..............•...•.. ····················· 
1REAO 1 OYTE H(CCKO FROl1 BOT 
&BOT (~IT ti) SHOULD CLEAR, CU READY SHOULD SET, BYTE COUNT ANO 
aCURRlNT AUDHESS S"OULO INCREMENT 

SCOPL 
REWIND 
lolAllfR 
ltL T 
BIT 
UNE 
ttLT 
MlNtllC 
IWUFCA 
READ 
MOV 
HOV 
HOV 
TS rtlGR 
ttLT 
T:>TCUR 

HTS,R2 
#lfO,R3 
#51R4 

IERROR1 TAPE UNIT READY DID NOT GO SET 

1ERROR, DRIVE NOT AT SOT 
IS[T BYTE COUNT TO HINVS ONE 

IASSIGN STATUS REG TO BE TESTED 
111ASK BOT 

aTEST REG FOR RESET 
&ERROR, OOT CBIT 5) NOT CLEAREO 

~TEST CONTROLLER READY 



970 00 .. 3 .. 6 
971 004!eO 
972 004354 
973 0043!56 
974 004360 
9"/5 004.366 
976 004370 
977 004?172 
976 0043H 
979 004376 
960 004qOO 
981 
982 
983 004'102 
984 004404 
98~ 00141.iOo 
986 004'+10 
987 0041112 
986 0041t1't 
989 004416 
990 004421f 
9'H 004426 
992 00'1430 
'J93 Oct1434 
9911 004436 
995 004440 
9% 004444 
9':17 OO'i446 
990. 00 11450 
999 

1000 
1001 0041152 
1002 00'1454 
1003 0044+56 
1004 004460 
1005 004462 
1006 004't61f 
1007 0044+66 
1008 00'1ll70 
1009 004t172 
1 0 1 0 0 I) •1 4 7 4 
1011 00't502 
1012 004501f 
101.5 004!106 
1014 004512 
1015 0045llf 
1016 001f516 
1017 CJ04522 
1016 00•1524 
1019 004526 
1020 
1021 
1022 
1023 
102't 004530 
1025 004532 
1026 004531t 

104 .. ·Lto 
005711 17 .. 1150 
0014L11 
10't4li0 
022111 01 .. 723 
00141Jl 
10411110 
1044H 
1044.-! .. 
104400 
1044UO 

101t402 
1044 .. ii! 
1044.) .. 
1041f.l.6 
104404 
10441.10 
022111 014!561 
00141Jl 
101t•1UD 
005 717 171t!70 
00141Jl 
10'i4uO 
005717 171t356 
1000111 
11>441.10 
10tilf J. .. 

10441J2 
1044, .. 
10lf4:lO 
1041fU0 
1044!16 
1044'f2 
10•+41:0 
10•t41>'t 
1044\JO 
02~7 IF 01 .. 725 
00141J l 
1044UO 
0057/F 17 .. 312 
0014U1 
1044UO 
0057l7 17 .. 300 
10001.11 
l044UO 
1041fH 

104402 
101+41J .. 
lOlflflJO 

17 .. lt02 

IEHRORe CONTROLLER DID NOT GO READY HLT 
TST 
UEQ 

iBC ITEST BYTE COUNT TO ~o .... 
IH. T 
CMP 
HEQ 
HLT 
P"'RCLR 
ltt.:..JINO 
WAIT TH 
llLT 

IERRORe BYTE COUNT DION•T ~NCREHENT 
#RBUF+leiCA ITEST CURRENT MEMORY ADDRESS TO COUNT 
.+4 

IERRORe CURRENT MEMORY ADDRESS DIDN•T INCREMENT 

I ERROR, TAPE UNIT REAO'i' DID NOT GO TRUE 

·············································*···· ••*•················· aTEST WRITE A 3 BYTE RECORD 
SCOPE 
MIN5UC ISET BYTE COUNT TO MINUS THREE 
WUUFCA 
WRI1£ 
TSTCUR 1TEST C0NTROLL£R READY 
HLT IEHROR, CONlROLLEH OID NOT GO READY 
CMP •WBUF+3,iCA 
HEQ .+4 
HL T a ERROR, CURRENT HEHORY ADDRESS OIUN•T INCREMENT 
TST iBC 
UEQ .+If 
HLT &ERROR, BYTE COUNT OJON•T INCREMENT TO O 
TST iiJHTC 
UPL .+ .. 
HLT 
PloiRCLR 

IERROR, BIT 15 SET IN COMHAND REGISTER 

·······~··········································· ···········••·•······ aTEST READ A 3 BYTE RECORD 
SCOPE 
f<Ewrno 
wAl TTH 
HLT aERROR, TAPE UNIT READY 010 NOT GO SET 
RilUFCA 
MIN30C ISET BYTE COUNT TO MINuS THREE 
READ 
TSTCUR ITEST CONTROLLER READY 
HLT IEttROR, CONTROLLER 010 NOT GO READY 
CMP #RBUF+3,ilC~ 
UEQ e+lt 
HLT &ERROR, CURRENT MEMORY ADD,ESS OfON•T JNCREHENT 
lST ilBC 
Ut.Q .+ .. 
HLT IERROR, BYT[ COUNT DIDN'T INCREMENT TO 0 
TST GIHTC 
APL .+ .. 
HLT IERROR, BIT 15 SET IN COHH~NO REGISTER 
Pl!IRCLR 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• aTEST SPACE FORWARD & REVE~SE 
1FIRST WRITE 2 RECORDS FOLLOWED BY EOF 
&SPACE FORWARD 2 RFCOROS, SHOULD NOT REACH EOF 

SCOP£ 
TSTCUR ITlST CONTROLLER READY 
HLT IERROR, CONTROLLER DID NOT GO READY 



·"AIN. nACRO V06~03 OS•NOV•71t 12139 PUE 1•1& 

1027 00lt536 lOltlti!'t RE:WINO 
1028 00%110 1041t0 .. TSTCUR aTEST CONTROLLER REAOY 
1029 OOllM2 1041tll0 HLT &ERROR, CONTROLLER 010 NOT 60 READY 
1030 0045'11t 10lt4't2 HIN3UC ISET BylE COUNT TO "JNuS THREE 
1031 0045116 1044.)'t WUtJFCA 
1032 00t+5'50 1041+1& WR Ill 
1033 004!:152 101111ll' TSTtUH ITlST CONTROLLER READY 
10311 004554 1044UD HLT IERROR, CONTROLLER 010 NOT GO READY 
1035 004556 10lt4 .. 2 Mlt•.'lfiC 1SET OyTE COUNT TO HINuS THREE 
1036 00'1560 lll'+'i·H Wl:HIFCA 
10.37 OO'l!:i62 lO'lltJ.6 wl<ITl 
1038 0(J456'l 1041tUIJ TSTCUR ITEST CONTROLLER REAOY 
1039 004!:>66 104'1U0 ULT llHROR, CONTROLLER 010 NOT GO READY 
10110 004570 10lflt.:2 WREOF 
1041 0045 72 101.t'llo't TSTCUR &TEST CONTROLLER READY 
l01t2 00457'J 104400 liLT llHROR, CONTROLLER 010 NOT GO READY 
10113 0U4'576 lO'+lfO:!tt RE\JIND 
lOlflf OOlf 600 lO'ilf u'+ TSTCUR 1TEST CONTROLL[R READY 
10't5 liOttE.02 10&t41JO HLT l[RRORt CONTROLLER DID NOT GO READY 
101f6 0011t.01t Ol.2717 17777, 174212 MOV ••2.ilBC 
1047 004bJ2 l041f"6 SPA CU 
101f8 l}l)ljf, \It lOlf't u'+ TSTCUR ITEST CONrROLLlR R£AOy 
10it9 (JQ'l616 lOlflfUO ULT IEkROR, CONTROLLER DID NOT GO READY 
1050 OOilt.20 l0it4'+6 TsnoF 
1051 004622 OOli+" l O(Q .... 
1052 00lf!i2't l041fl..0 HLT IERRORt EDF «BIT l .. J:1, SHOULON•T SPACE THIS FAR 
10!:13 004626 005717 17itl72 TST iBC ITEST BYTE COUNT 10 :o 
10!:14 004632 OOllflJl m:a .... 
105!:i 004.:,311 l041fU0 ~IL T 1ERROHt BYTE COUNT OION•T NCREHENT TO ZERO 
1056 INOW SPACl FORWARD TO EOF 
1057 001tl36 005011 171t162 CLH iBC 
1056 004llf2 1(141t,C:: ft SPAC[f 
10!:19 OO'l641f 104111.o .. TS TC UR 1TEST CONTROLLER READY 
1060 00•H.'t6 l 0illf U0 ULT 1EHROR, CONTRO~LEK 010 NOT GO RCAOY 
1061 004f.50 10111fltft TSTEOF 
10£.2 00lfV.l2 OOlOIJl UU[ .... 
lOb-' 004(,5 .. lltlf llliO HLT IERROtt, EOF NOT 1:1 
lOf.4 00 1H.~& 022111 000001 171t1 .. 0 CMP "1 t iBC 
lOt>!i 00%64 001•t1Jl [jLQ ..... 
1066 001f666 1044ll0 Hlf IEHROR BYTE COUNT SHOULD • 0 
10u7 INOW SPACE Hl\IERSE 2 "ECOROS CFJRST MUST BACKSPACE OVER EoFt 
10L8 00'1670 1041f'+2 MIN.me ISET Byl[ COUNT TO MINUS THREE 
1069 004672 104't.) .. WBUFCA 
1070 0046 , .. 1044.)0 SPACES 
1071 00'1676 1044U'I TSTLUR ITEST CONTROLLER READY 
1072 0011700 lOlf'tuO HLT IEHROR, CONTROLLER 010 NOT GO READY 
1073 004702 101t't4Et TSTEOf 
107'+ 001170'• 001ou1 LINE .+If 
1075 001f706 1041tll0 ULT &ERROR, EOF CBIT 1 .. t NOT a:I AFTER BACKSPACE OVER E..DF 
1076 004710 1041t :.o SPACl8 IRlSUHE BACKSPACE 
1077 OO't712 lOllltUll TSTCUH ITEST CONTROLLER READY 
1078 00411 .. l044UO tiLT IEHROR, CONTROLLER 010 NOT GO READY 
107'3 004 716 1O!:>77 7 171t102 TStn ilBC 
1060 004722 OOl'tlll UEQ .... 
1081 00472'+ 1044'10 HLT tERRORt UYTE COUNT NOT=O 
1082 0011726 022717 011t556 174072 CMP #WBUfeilCA 
1083 0047311 0014'11 BEQ' .... 



• MAIN. MACRO V06•03 05•NUV•7 .. 12139 PA:;E 1•19 

108 .. 00036 101tltUO HIL.T •£RROH1 CURRlNT ~E"ORY ADDRESS SHOULDN'T COUNT 0 
1085 00471*0 032717 OOOOltO 17 .. 052 en 1 .. 0,iflllTS 
106E. 004746 001401 BIEQ .... 
1087 001t750 1011400 HILT tERROlt, BACKSPACE SHOULD NOT HAVE REACHED BOT 
1086 004752 101t4H PwRCLR 
1089 

······························~··················· ••••••••••••••••••••• 1090 &TEST REAO TO FINO £OF 
1091 004754 10'+4l.2 SICOPE 
10'J2 004756 1041fl•lt T:STCUR tTEST CONTROLL(H READY 
1093 OO't760 10114:.10 Hll.. T IERROR, CONTROLLER 010 NC>T GO READY 
1094 004762 10114~2 Wli(OF 
1095 004764 10111t0i+ TSTCUR ITlST CONTROLLER HEADY 
10% 004766 1044lJO ULT IEHROR, CONTROLLER DID NOT G\l READY 
1097 004 770 10lf 4j0 SPACEB 
1098 004 772 l044u~ TSTCUR tTEST CONTROLLER READY 
1099 0011771t 104400 HLT tEHROR, CONTROLLER UIU NOT GO READY 
1100 004776 OO!>!J.) 7 01 .. 722 CUt RBUF 
1101 005002 012777 177771 17 .. 014 HOV #•7,ilBC 
1102 00!:.0lO 1044.lb IWUFCA 
1103 005012 1044&:!0 RIE.AO 
110lf 0050llt 10440't TSTCUR ITlST CONTROLLER READY 
1105 005016 l 044t.O HU tERROR, CONTROLLER OlD NOT GO READY 
1106 00~020 032"111 0 .. 0000 1737n 0.IT l .. 0000o8P1TS 
1107 005026 OOlOUl BNE .+ .. 
1108 005030 104400 Hlo. T &ERROR, EOF (BIT 14) NOT • l>URtNG A READ or.iERATJON 
1109 0050 32 0327~7 00000 .. 177570 BIT #It 1SR IIS TAPE PHASE ENCOOEO 
1110 G05040 00104:!4 BNE TR Lr IYES 
1111 00~042 OOt.037 177570 ROR SR IIS 7 CHANNEL SELECTED 
1112 005046 10 34 u ~ HCS TREOF &YES 
1113 005050 0227~1 011423 014722 Cl'IP #lllt231ftBUF 
1114 005056 0014Ul Fl[Q • + .. 
1115 005060 l0'41f1JO HL T ltRROR, tOF C 2~ » NOT TRANSFEflRED FOR 2 BYTts DUR IN(1 l\EAD 
1116 005062 0004J.j BH TRLE 
1117 005064 0.3~731 000010 177570 TREOF.1 !:UT uo,sR llS CONTROLLER CONFIGURED FOR IBM 
1118 005072 00141J2 B[Q ,+6 INO 

I 1119 0 Qt10,.. 000337 014722 SWAB RDUF IYE.S 
1120 005100 0221~1 000377 01 .. 722 CMP #377,RBUF 
1121 00fl106 OOllfUl Bl~Q .+It 
1122 005110 1044110 UI. T 1ERROR1 EOF Cl7•7 CHANNELi NOT XFEREO DURING READ 
1123 •••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••• 
1124 1T£ST RECUHD LENGTH ERROR 
1125 005112 l04'+H TRLEI PWRCLR 
ll~b 0051llt 10•tlf Li! SCOPE 
1127 005116 1044lllt TSTCUR 1TlST CONTROLLER READY 
1128 005120 l041tUD tll. T ILHROR, CONTROLLER 010 NCIT GO READY 
1129 005122 0121.:. 1 177777 01 .. !>56 MOV ,, .. 1,wBuF 
1130 005130 0127.H 177777 011+560 MOV #•1eWBUF+2 
1131 005136 104411 .. MlN4UC ISET OyTE COUNT TO 1'1lNt1S FOUR 
1132 00511t0 1041Jjlf WBUFCA 
1133 005142 1041t .1.f, wHITE 
1134 005l'+lt 1044lllt TSTCUR ITEST CONTROLLER READY 
1135 005146 lOlf '*uO Iii. T llRROR, CONTROLLER 010 NOT GO READY 
11.Sb 00~150 10 .. 4'+0 MlNHiC l~ET BYTE COUNT TO MINUS ONE 
1137 005152 10't4.:.0 SPACEB 
1138 005154 l044U .. TSTCUR tTEST CONTROLLER READY 
1139 0 0!:1156 1044 LIO Ill. T ILKROR, CONTROLLER 010 NOT GO READY 
1140 005160 00!'10:.1 014722 Cl.R RBUF 



. ···--·~·--- ... 

11't1 00516't 
111t2 005170 
lllt3 005172 
1141f 00517 .. 
1145 005176 
1146 005200 
lh7 005202 
11't8 005210 
1149 005?\2 
1150 00521't 
1151 005~20 
1152 005?.22 
ll!:i! 00522't 
ll~lf 00~232 
U 55 00~23'+ 
1156 0052 36 
1157 00tl2 1t4 
1158 00~2'16 
1159 OO!:lt>52 
1160 005260 
llbl 005262 
1162 
1163 005261f 
1161J 005266 
1165 005271J 
1166 005276 
1167 
11£8 
1169 
1170 005.300 
1171 005302 
1172 00530 .. 
1173 005306 
1174 005310 
1175 005312 
1176 005314 
1177 005316 
1178 005320 
1179 005322 
1160 005326 
Ula 00!!.:DO 
U82 005332 
1183 Ou5.no 
118't 005.340 
1165 00~3't2 
1186 0053'+4 
1187 00~346 
1188 
1189 
1l90 005350 
1191 005352. 
1192 005356 
1193 005362 
1194 00536 .. 
1195 005372 
1196 00537 .. 
1197 005402 

OOf>O.H 
lO&t'f'tl 
10'61J.)6 
10'61tC:0 
l0'+4Ulf 
101f4U0 
0327' 1 
001001 
10lj4l.0 
005717 
lOO&tUl 
l0•11tliO 
0~€7.H 
00141.11 
1044i;O 
032"/0l7 
0011f IJ2 
0003~7 
0221.H 
OOlltU l 
lClflf 00 

1041tU 
03Hl7 
00141.11 
10441.10 

1044112 
10'llfUlf 
lO&t'tliO 
10&f4 .. 2 
1044.)lf 
10l+ltie2 
lOlf .. Clt 
l01t1tUlf 
1041lli0 
005717 
lOOltUl 
l04'tlJ0 
00~717 
1001tu1 
104400 
104'1:.io 
101j'fll0 
1041fH 

101f'tll2 
01?171.10 
0327l.0 
OOlOVIJ 
OIJ27·H 
00011u.s 
0527~1 
0137:,7 

001000 

173602 

177777 

000010 

Ollt721t 
000377 

001000 

173'164 

001106 
002000 

010000 

010000 
001106 

173610 

01'*722 

177570 

01472't 

17352 .. 

0051t11f 

0051tllf 
0010lt4 

CLR 
HIN3BC 
HBUFCA 
READ 
TS TC UR 
Hl.T 
an 
nm: 
tll.J 
TST 
BMI 
HLT 
CMP 
BEO 
ULf 
OIT 
BLll 
SwAB 
CMP 
OEQ 
ULT 

PWRCLR 
BIT 
B£Q 
HLT 

RBUF+2 

ilHTC .... 

uo.sR 
,+6 

ISET BYTE COUNT TO "INUS THREE 

ITEST CONTROLLER READY 
tERRORt CONTROLLER DID NOT GO READY 

tERROR, RECORD LENGTH ERRO~ CBIT 9t NOT •1 

tERRORt BIT 15 NOT •1 WHEN RLS CBJT 9) sl 

&ERROR, BYTES 1+2 NOT READ PROPERLY 
1IS CONTROLLER CONFIGURED FOR IBM 
INO 

RBUF+2 
•377,RBUF+2 

IYES 

.... 
1ERROR1BYT£ 3 READ ERROR Ok SOMETHING XFEREO TO 
IIS DlC/lBH SWITCH IN co~R~CT POSITION? 

nooo.&MTS 
.+4 

tERROR PWR CLEAR OION•T CLR RLE CBIT 9) 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
I 
a TEST ILLEGAL COHr1AND 

SCOPE 
TSTCUR 
ULT 
HltJ3BC 
WBUFCA 
wAEOF 
kEWINO 
TSTcUR 
ttl. T 
TST 
UMl 
HLT 
TST 
llMI 
HLT 
WAITTR 
HLT 
PwRCLR 

iMTS .... 
iMTC .... 

TO =1 ON A DATO OR DATOB TO MTC WITH CU READY:O 

•TEST CONTROLLER READY 
&EHHOR, CONTROLLER 010 NOT GO READY 
•SLT BYTl COUNT TO HINVS THREE 

1TEST CONTROLLER READY 
ICHROR~ CONTROLLER 010 NOT GO READY 

1ERROR, ILLEGAL COMMAND CBIT 15t NOT al 

IERROR, CBJT 15) NOT •1 WITH ILLEGAL COMMAND 

&ERROR, TAPE UNIT READ DID NOT 60 SET 

•••••••••••••••••••••••••••••••••••••••••••••••••• 
&TEST ILLEGAL COHH~ND BY ISSUING A COMMAND TO TYPE 

••••••••••••••••••••• 
A UNIT WITH SELECT RE 

SCOPE 
MOV 
UlT 
l:JNE 
tHC 
BR 
OIS 
MOV 

TCSL1RO 
U20001RO IHASK UNIT SELECT HSB 
.+12 llS UNIT SELECT HSB SET? 
~100001CINST INO. MAKE CJNST A BIC INSTRUCTION 
.+10 
HlOOOO,CINST IYES, HAKE CINST A BIS INSTRUCTION 
TCSL, TEMP 



U98 0051t10 
1199 0051t1 .. 
1200 0051f22 
1201 005430 
1202 005432 
1203 005431f 
1201+ 0051f40 
1205 005442 
1206 005't41t 
120 7 0 05•152 
1200 005•15't 
1209 00~ 1156 
121 0 0 0 5 ., 6 1• 

1211 005't66 
1212 005470 
121 3 0 0 5 11 7 't 
1211f 005476 
121~ oo5soo 
1216 005502 
1217 005506 
1216 005510 
12l':l 
1220 
1221 005512 
1222 005514 
122j 0055t'i 
1224 005520 
1225 005522 
1226 005521t 
1221 ao5526 
1228 005530 
1229 005532 
1230 00553it 
1231 005536 
1232 005~)42 

1233 0055Cflf 
123Cf 0055Cf6 
1235 005551t 
12.36 0055'.i6 
1237 
1238 
1239 
1240 0055(,Q 
1241 005!162 
121f2 005570 
1243 005572 
124•t OQ5571t 
1245 005576 
12'16 005600 
1247 005602 
1248 005604 
1249 005(.10 
1250 005hl't 
1251 005(,20 
1252 005t>22 
1253 OO!i62't 
12~4 tl(J!lt.32 

1052~7 
Olt27H 
013711 
1044!.ICf 
1044UG 
006017 
1030Ul 
1044110 
0,32711 
0014Ul 
l 0 1141.JO 
052711 
J O'l4u't 
104'tll0 
005717 
1004Ul 
1 O'l'tl..O 
lO'f'i.l. 't 
00::>711 
10001.11 
lO't4UO 

10ti't02 
J.044c.'t 
101140* 
1044·uo 
104't00 
101f4ll0 
1044''*0 
1044.)Q 
10'14U't 
lO'li+uO 
005711 
lOOOul 
J 04400 
0~~711 
OOtO!Jl 
1041f!JO 

1044U2 
032.7.H 
001 O'tl 
104't'tlf 
1044~ .. 
1CJ44U't 
10441.10 
10441& 
013702 
012705 
0127U't 
lO'llt!O 
1044110 
0527I1 
10 111t::.io 

00101f5 
002000 
OOlOlf't 

173360 

000100 

000017 

17332't 

17;5312 

1732~6 

OOOO'tO 

00000'1 

00102't 
177777 
000001 

020000 

00104't 
173372 

173346 

173356 

177570 

173200 

CINSTi 
J[NCfl 
UIC 
HOV 
lfSTCUR 
ULT 
NOR 
EICC 
til. T 
Bl 1 
EIEO 
HLT 
BIS 
1'S TCUH 
MLT 
1'ST 
DMI 
I-Ill 
1-'Wl<CLR 
l'ST 
BPL 
MLT 

lE"P+l 
•200IJeTEl4P 
TEHP,li!HTC 

iilHTS ..... 
#lOOtiiHTS 

ICAN BE A BIC OR BIS INSTRUCTION 
ISELECT OFF LINE UNIT 
ITEST CONTROLLER READY 
llHROR, CONTROLLER 010 NOT GO READY 

1ERROR NON OESIGNATEO TAPE UNIT ON LINE 

IERROR, SELECT REMOTE CBIT 6.t NOT •O WITH NONEXISTANT DRl\/E 
#17 1 iilMTC llSSUE REWIND 

ilMTS .... 
iHTS ..... 

1TEST CONTROLLER READY 
IEHROHt CONTROLLER OIO NOT GO READY 

IERROR, ILLEGAL COHHANO CBIT 1~t NOT ct 

IERROR, POwER CLEAR DIDN•T CLEAR lLC CBIT 15t 

········4·•········································ ··•·•···••···••·•···• 1TEST BAC~SPACE WHILE AT BOT TO aE IGNORED 
SCOPE: 
f11EWIND 
lSTCUR 
HLT 
"IA IT TR 
t·IL T 
f'IIN1UC 
li.PHE0 
1STCUR 
HLT 
TST iHTS 
llPL .... 
1-<ILT 
0 IT #!JO 1 &HTS 
ON( ,+ .. 
•11L T 

1TEST CONTROLLER READY 
llHROR 1 CONTROLLER 010 NOT GO READY 

IEHROR, TAPE UNIT REAOY DID NOT 60 SET 
ISET ByTE COUNT TO MINUS ONE 

ITEST CONTROLLER READY 
1£~ROR1 CONTROLLER 010 NOT GO REAOY 

IERROR, JLC (BIT 15t =1 AFTER BACKSPACE ~HILE AT ear 

IEROOR, NOT AT BOT AFTER BACKSPACE 

····································~············· ..........•.. &TEST BAO TAPE ERROR COIT 8t TO :1 
1USE MAINTENANCE BtT 13 OF HTHO TO SET PREMATURE cu READY TO CAUSE BAO TAPE ER~DR 

SCOPE 
on 
UrJ( 

#'teSR 
NXHT 

BCeR2 
••l1R3 
IU,R't 

IIS TAPl PHASE ENCODED 
IYE.S 
ISET BYTE COUNT TO MINUS FOUR 

IT£ST CONTROLLER READY 
IL~ROR 1 CONTROLLE~ 010 NOT GO READY 

IASSIGN BYTE COUNT REG TO BE TESTED 
ITEST ALL OF REG 

IT£ST REG FOR RESET 

M rn-.ac 
WUUFCA 
TSTCUH 
ttLT 
WRITE 
MOV. 
MOV 
MOV 
TSTRGH 
lil T 
AJS 
lllAITTH 

#20000tiHTRO 
I EltROR, AV TE COUNT OIO N•OT GO TO ZERO 

ISET PREMATURE CU READY 
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1255 005634 
1256 .005636 
1257 0056 .... 
1258 0056% 
1259 005650 
1260 00%5«t 
1261 005656 
1262 0(J!)b60 
1263 ooot.62 
12t.lt OO~t.70 
1265 005t.72 
12t.6 

1041tCIO 
032717 
OOlOIJl 
lO«t«tC.0 
005111 
lOO«tlJ l 
101.iltuO 
10441 't 
032711 
OOlltll 1 
1011400 

12£.7 
1268 
1269 
1270 
1271 
1272 
1273 
1274 
1275 
1276 
1277 
1276 
1279 
12b0 
121H 
1262 
1283 
128'+ 
1265 
1286 
1287 
1268 
1269 
1290 
12'H 
12'>2 
1293 
1294 
1295 
12% 
1297 
1298 
1299 
1300 
1301 
1302 
1303 
1301t 
1305 
1?106 
007 
1.308 
1309 
1310 
1311 

0056.,.. 10'+402 
005(, 76 1041tlf 0 
005700 012717 
00!)706 1041tlllf 
OO'i110 lOIJlluO 
005712 012111 
005 720 05.5 711 
005726 l01t'tU1t 
005730 lO'llfOO 
005732 032717 
00~7'+0 001001 
0057'+2 • 10111tUO 
005"/IP• 00~7/7 
OC5750 1001.il.ll 
005752 10'+400 
OO!J754 10441" 
005756 032711 
005764 OOJlflll 
005766 104ift..O 

005770 
005772 
005776 
006004 
006012 
006020 
006026 
006032 
006036 

0060lf0 
0060112 
OU6Qltq 
006050 
006056 
oo6o6q 
006072 
006100 
006106 
006112 
00611,. 

1041fU~ 
0127u6 
0137.H 
013711 
012711 
012717 
005717 
OOf.1011 
lOlf&tOO 

10'11.il't 
10lfitU2 
0127116 
0137j7 
013717 
Ol37n 
012711 
012717 
0057/7 
0004Ul 
lOlflfUO 

17311f6 

000400 

173000 

000060 
001116 

000200 

173052 

000600 

000776 
001110 
001110 
0060 .. 0 
000100 
172770 
1727f>'+ 

000776 
00110,. 
001104 
001104 
006114 
000100 
172710 

173151t 

173130 

173120 

173102 
1730 , .. 

l 730o0 

173031t 

177716 
173001t 
17271 .. 
172771t 

177776 
1727~2 
OOOOjfi 
172714 
172711t 

HLT IERROR, TAPE UNJT READ 010 NOT 60 SLT 
BIT •ttoo,i"TS 
BNE .+It 
HLT IERRORt BAO TAPE ERROR CBIT 8t NOT •1 
TST iilHTc 
OMI a+lt 
Hl.T IERHORt BIT 15 NOT s:t WITH BTt=l 
PhrtClR 
OIT #tt&o,iHTS 
UEO .+If 
HLT l(RROR. POWER CLEAR DIDN'T CLEAR BTE ce1r 8) 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
1TEST NON-(XISTENT HEHORY (BIT 7) ANO ERROR IBIT lSI TO :1 1 
NXHT: SCOP£ 

ISET DYTE COUNT TO MINUS ONE rUN!UC 
MOV 
TSTCUR 
till 
MO\/' 
BIS 
TSTCUR 
HLT 
BIT 
t;N( 

ULT 
TST 
BMI 
HLT 
PwftCLR 

"173000, iCA 1 lNIT CURRENT MEMORY ADDRESS FOR NON £XISTEN1 MLfv\ 
lllST CONTROLLER READY 

1160,ilHTC 
TCWT,iMTC 

#200til1TS .... 
GIMTC ..... 

HlT fl600eiHTS 
BEQ a+lt 

IEHROR, CoNTROLLE~ 010 NOT GO READY 
I ::>t.:T U1:.::J 
IWHITl, IA~~. eoo BPJ, GO 
lflST CUNIHOLLE~ READY 
IL~ROH, CONTROLLER DID NOT GO READY 

&ERROR, NON-EXlSTENl MEMORY (BIT 7) NOT •l 

:: Lt :¥Yl ~ ,. r·· :·· -. \< or t ·\i.\ 11 \/ 
IERROR, CBIT 15) NOT =l UITH NXM CBIT 7J •l 

HLT IERROR, POWER CLEAR OIDN•T CLEAR BTE COIT 8) OR 
&•••• INTERRUPT TtSTS •••• 

•••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••• 
1TtST FOR PROClSSOR PRIORITY LEVEL MTPH TO ALLOW l~TERRUPT 

SCOPl 
HOV 
HOV 
MUV 
HOV 
MOV 
TST 
CLR 
ULT 

UBUFF,SP ISET UP STACK 
MTPM,CC ISET PRIORITY LEVEL 
MTP~1aMTVS &SlT lNTlRRUPT VECTOR C 
fllRl1@HTVllNIT INTERRUPT RETURN 
#lOo,QMTCISET INl ENABLE 
ilHTC IWAIT FOR INTERRUPT 
iHTC IWAITEU TOO LONG WITHOUT l~TERRUPT 1 CLEAR INT ENAglE._ 

1ERROR1 INT ENABLE FAILED TO CAUSE INT 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
1TEST FOlt PROCESSOR PRIORITY L[VEL HTP TO SUPPRESS INTERRUPT 
IHl I PWRCLH 

IR21 

SCOPE. 
HOV 
HOV 
MOV 
MOV 
MOV 
MOV 
TST 
UH 
HLT 

t1BUFF1SP 
HTP,CC 
HTP,iilMTVS 
HTP,36 

ISET UP STACK 
ISET PROCESSOR PRIORIT 
ISET lNTEttHUPT VECTOR 

HIR~.~MTVllNIT INTERRUPT RETURN 
#lOo,@HTCISET INIT lNAOLE 
iilHTC IWAIT FOR INTERHUPT 
IR2A 

TO HAG TAPE LEVEL 
c 

IERkOR, SHOULON•T HAVE INTERRUPT WITH PROCESSOR 



1312 
1315 
1311t 
1315 006116 
1316 006120 
1317 006122 
1316 006126 
1319 00613'+ 
1320 0061'•2 
1321 006150 
1322 006156 
1.323 006160 
132'+ 0 ol. t 62 
1325 006164 
1326 OOE.170 
1327 OUf..174 
1326 OQ(,;_>00 
1329 006?0~ 
t:.Bo 006~1)4 
1331 006~10 
1332 ililt·21.2 
1333 uu621'+ 
l.B4 006220 
13j5 OOh?.22 
1336 00622a+ 
1337 006226 
1338 006230 
1339 
lj•tO 
13'+1 
1342 oof.;: 32 
13'+3 006231t 
1 ,, •• It 0 0 6 2 11 0 
1345 00f~2~6 
13'+6 00625'+ 
1347 OUf.262 
13'+6 006264 
134Cj 00626& 
U50 00£.270 
1351 CJ06272 
135?. 00627a+ 
1353 OOf..276 
1354 006302 
.1355 006306 
1356 006312 
1357 00631'+ 
1358 006316 
l.35'1 00£,:322 
1360 00632•• 
1361 0063?.6 
1362 00£.332 
1363 OOt."33 11 
1364 006.536 
1365 006.3 111f 
1366 006.546 
1367 006351) 
1366 006352 

lOlfltl'+ 
1 Oltltll2 
012101» 
0137H 
0137~7 
0137.j7 
012777 
1011&+.)2 
lOi14U" 
104400 
0137UO 
05c7U0 
010017 
101141J" 
00041:1. 
005711 
101.!4 l. 0 
0004U6 
10~111 
1004Ul 
10111+1.10 
ooo4Ul 
104r+uO 
10'1'+1" 

1o'+'+ul 
01271Jb 
0137~/ 

0137-H 
012111 
10lt4.)2 
10'+4ui+ 
l044uO 
1044t:2 
1041tlJ'+ 
lO&tlfUO 
OU7•;0 
0527uO 
010011 
lOliltiJ '+ 
000416 
005717 
104ttl.IO 
000413 
10~.7 11 
1004\Jl 
10it4U0 
032711 
1000(11 
l041tll0 
0004\J 1 
10li41JO 

000776 
001110 
001110 
001110 
00621'+ 

001120 
000100 
172622 

172612 

172602 

0001'76 
001110 
001110 
006326 

001130 
000100 
172510 

172500 

1721f70 

0000'+0 

177176 
001016 
000036 
172636 

177776 
0000~6 
1725~2 

•••••••••••••••••••••••••••••••••••••••••••••••••• 
1TEST cu READY TO CAUSE INTEHRUPT wnu INT ENABLE 

••••••••••••••••••••• 
1 

llNT (NABL[ CBJT6) ANO GO COIT 0) SET AT SAME TI"E SHOULDN'T CAUSE'INTER~UPT 
JR2AI PllllRCLR 

IR31 

SCOPE 
HOV 
MOV 
MOV 
MOV 
HOV 
Sf.I.HT 
TSTCUR 
till 
MOV 
DIS 
MOV 
TSTCUR 
HR 
TST 
HLT 
UH 
TSTB 
DMI 
1-tlT 
ilR 
HLT 
P1111RCLR 

"BUFFtSP 
MTPMtCC 
MTPM,MTVS 
MTPM,36 
"lR3,UlMl"V 

TCWF ,RO 
11100,RO 
RO tii'IMTC 

IR3A·2 
ialHTc 

IR3A 
@HTC .... 
IR5A 

ISET UP STACI< 
IS£T PRIORITY LEVEL 
ISET INTERRUPT VECTOR 

IT~ST CONTROLLER READY 

c 

1lHROR, CONTROLLER DID NOT GO READY 

lwRJTE EOFt INT ENABLE 
ll£ST CONTROLLER READY 

IWAJT FOR INTERRUPT 

GO 

1ERROR, NO INTlRRUPT AT COMPLETION OF WRITE 

1ERRORt INTERRUPT NOT CAUSeD BY CU READY 

IERRO~. CONTROLLER DID NOT GO READY 

•••...• 4,·~········································ &TEST ~[WIND TO CAUSE TWO INTERRUPTS ••••••••••••••••••••• 
11s1 AFl[R cu READY ANO 2NO AFTlR RlWINO cOHPLETE 

IR .. I 

SCOPE 
MOV 
MOV 
MOV 
HOV 
~E.LrCT 
TSTCUR 
HLT 
Wf«lOF 
TSTCUR 
~IL T 
MOV 
IHS 
MOV 
TSTCUR 
OR 
TST 
HLT 
BR 
TSTB 
BMI 
HLT 

NBUFF,SP 
MTPM1CC 
MTPM,36 
IURlf ,GIHTV 

TCRw,Ro 
11100 ,Ro 
RO I i&lf\TC 

IRIJA 
iMTC .... 

BIT #ltOtOlMTS 
UPL 
ULT 
BR 
HLT 

• +'+ 

ISET UP STACK 
ISlT PRIORITY LEVEL 

ITEST CONTROLLER READY 
llHROR, CONTROLLER 010 NOT 60 READY 

ITLST CONTROLLlR READY 
1EHROR, CONTROLLER DID NOT GO READY 

llNT ENAHLE1 REWJN01 GO 
ITEST CONTROLLER READY 

IWAIT FOR lNTERRUPT 
1lHROR1 NQ INT AFTER ISSUING REWIND 

&ERROR, INTERRUPT NOT CAUSED BY CU READY 

IERROR1 SHOULON•T BE AT BOT SO SOON AFTER 1ST INTERRUPT 

1EHROR, CONlROLL(R DID NOT GO REAOY 



1369 006351t 
1370 006362 
1371 00636 .. 
1372 006366 
1373 006.372 
137't 006.374 
1375 ouic .. Ht. 
1376 OOf• ... 04 
1377 00& ... 06 
1376 OOti ... 10 
1379 OOt.412 
1380 il061f 11t 
1381 
1382 
1383 
1364 
Utl~ 0061116 
1.386 006420 
13U1 006'i21f 
1388 OOf,q 30 
1389 0061t3&f 
1390 0064't<! 
13'31 006'+50 
1392 00645~ 
1393 006460 
1394 OQf, ... 64 
13'J5 OOt.470 
1396 006'172 
1397 006500 
13% 006~02 
1399 001>5(14 
l'tOO OQf,506 
1401 00£.510 
1402 UClf.!::il 2 
1403 
1'104 OU651't 
1405 OOr.520 
1't06 00652't 
1't07 OOf.526 
1't06 OQf,r130 
11t09 OOt.b:H 
l'tlO 
l'tll 006536 
1't12 006540 
1413 0065't2 
141't 006~·4't 

l't15 00651t6 
1416 006552 
1417 006554 
l'tlO 0Jt.b60 
1't19 
1420 006562 
l't21 006570 
1422 0065 72 
llf23 00657't 
l't24 006576 
1425 006600 

012711 
104&fbO 
OOOlf.l2 
ou!>717 
1044IJO 
0004U7 
032717 
OOlOUl 
104'4 tJO 
OOOlfUl 
l044ll0 
lO'tltl'f 

1ott•1u2 
0127tif. 
0050j7 
{1050.)7 
Ol2H7 
Oli:J/1 
0050H 
012700 
OH7~0 
02271.10 
001~15 
OU-7/7 
10114.H 
10't41J't 
104'tl.IO 
104'tH. 
104'tlJ+ 
10lt4'-'0 

01271.10 
0237~0 
OOHUl 
1044u0 
0227JO 
001.Hl 

lOltli'tO 
1044~0 
104411 .. 
lO't'tllO 
012100 
0050'0 
Oc27lJO 
00131 .. 

012777 
l041f.:Ha 
lO't'ti<.O 
1041fU't 
10441.iO 
OO!J7/7 

006376 

172 .. 30 

0000 .. 0 

000776 
177776 
000036 
000340 
o111f5o 
00104't 
014556 
001041t 
01't602 

l 7775't 

014556 
0010114 

Ollf 602 

014722 

011f71t6 

17775 .. 

172216 

001016 
17231t .. 

17223't 

IRltAI 

IR5AI 

HOV 
WAl TTR 
BR 
TST 
ULT 

IR5A•2 
&HTC 

BR IR5A 
on ... o,GIHTS 
ONE 
••L. ,. 
BR 
HLT 
PwRCLR 

.... 
IR5A 

IWAIT FOR INT£RRUPT 
1ERROR1 NO INT AT CND OF REWIND 

1ERRORJ 2NO INTERRUPT NOT CAUSED BY ~EWIND COMPLElE 

IERROR, TAPE UNIT READ DID NOT GO SET 

&•••• DATA TRANSFER Tt.STS ••*• 
•••••••••••••••••••••••••••••••••••••••••••••••••• 
&WRITE R[COHOt BACKSPACE, RLAO R[COKO ••••••••••••••••••••• 
&REPEAT FOH ALL BYTE PATTERNS FROH 0 THRO ALL DATA PATTERNS 

WBRSI 
WURi 

SCOPE 
MOV 
CLR 
CLR 
MOV 
MOV 
f.LR 
MOV 
MOV 
C~P 

BN£ 
MOV 
1iiBUFCA 
TSTCUR 
HLT 
wRITE 

HOUFF,SP ISlT UP STACK 
CC ISLT PROCESSORPRIORITY TO 0 
36 ISET TRAP PRIORITY TO 
1340,MTVS ISET INTERRUPT VECTOR C 
~MTTRP,~MTV ISlT UP ILLEGAL INTERRUPT RETURN 
TEMP &INITIALIZE DATA PATTERN 
thlOUF ,RO 
TEMP1 CROI+ ISET UP WRITE BUFFER 
t1WBUF•21f 1RO 
WUR+'t 
1•20,tmBCllNIT UYTE COUNT 

ITEST CONTROLLER REAOY 
IERROR, CONTkOLLER DID NOT GO READY 

TSTCUR tTlST CONTROLLER READY 
HLT llRROR, CONTROLLER 010 NOT 60 REAOV 

1AFTER WRITE, CHECK WRJTE BUFFER To MAKE CERTAIN IT WASN'T MODIFIED 
HOV llW~UF,HO 

WBRll CHP TEHPt CROJ+ 
DEQ ,+It 
HLT IERRORt DATA ~UFFER MODIFIED DURING WRITE 
CMP MWBUF+21t,RO 
BNE WBRt 

1BACKSPACE 1 K~CORO 
MINlliC 
SPACEB 
TS HUR 
HLT 

#RBUF1RO 

ISEl BYTE COUNT TO "INUS ONE 

ITEST CONTROLLER READY 
IERROR, CONTROLLER DID NOT GO READY 

WBR2& 
MOV 
CLR 
CHP 

CROt+ ICLEAR READ BUFFER 

1 IREAO 
BNE 

RE CORO 
MOV 
ROUFCA 
READ 
TSTCUR 
••LT 
TST 

#ftBUF+21teRO 
wllR2 

1•20 1 eiBC&UNll BYTE COUNT 

ITEST CONTROLLER READY 
&ERROR, CONTROLLER DID NOT GO READY 

iilHTC 
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l't26 006601t 100001 BPL .... 
11t27 006606 1041tUO ULT IERRORt ERROR CBIT 15t s1 AFTtR READ 
1428 00<~610 0127Lo0 011t722 HOV MRBUfeRO 
\429 006611+ 02371!0 001041+ W8R3& C:MP TEMPeCROH 
llf~O OOhf120 00141.11 BEQ .... 
llf.31 006622 104400 HLT I ERROR, DATA READ NOT EQUAL DATA WRITTEN 
1432 006624 022700 011t746 CHP 11RDUF+21teRO 
1433 006630 001311 i:lNE wBH3 
1434 006632 1044U2 SCCPf 
1435 006634 10~2~7 001044 INCB TEMP tOONE FOR ALL DATA PATTERN ? 
1436 006t.40 0131uo 001116 MOV Tcwr.Ro 
1437 006641t 04271.10 117777 BIC 11117777 tRO 
1436 006650 0227t.. 0 060000 CHP #60000,Ro llS CORE DUMP HOOE SELECTED? 
llt3'J OU6fo54 0014li5 SEQ .+10 IYES 
111'+ 0 006650 1427.H 000300 001044 iii CO "300tTEHP INO 
1441 006664 1057:.7 001041t TSlfl TEMP 
1'+'02 0066 70 0014115 Ht::Q 1i1BR4 I YES, lXIT 
14113 006£.72 1137~7 001041f 0010lt5 MUVR TEMP, TEHP+l INO 
144'+ OG6700 0001.:17 0064!:llt JMP WBR IR(PEAT 
14115 ooc, 10 ... 162"/.H c20000 001116 WBR'tl SUB 1120000,rcwr &CttANGE DENSITY OF WRITE COMMAND 
l lflt6 006712 16e7H 020000 0011 lft SUB 1120000,rcRo ICHANGE DENSITY OF READ COMMAND 
11t'+7 006720 0.3e. 7j 1 060000 001116 BIT U600001TCWT &MASK DENSITY STATUS 
1446 006726 0012:>0 ONE WBRS IRlPEAT FOR ALL DENSITYS 
14'+9 006730 Ol3"1UO 001106 HOV TCSL ,RO IR£STORE TCWT & TCRO 
14!:)0 006734 0627110 060003 ADO "600031RO 
1451 006740 0100.:.7 001114 MOV R01TCRO 
11152 006744 0627UO 000002 !\DD U2,RO 
1453 006750 0100~1 001116 MOV Ro,rcwr 
1451f 1WRITE ANO READ A LONG HECORD 
14~5 1ust.s HEMORY OCCUPJ~O BY THE PRC>GRA,., AS A WRITE BUFFER 
1456 00675:• 1041t1J2 SCOPE 
1457 006756 0127U0 017000 MOV n 1000 ,Ro 
11f58 006762 1627UO Ollf722 sun #RBuF,RO ICALCULATE SIZE OF READ BUFFER 
11f59 006766 0054UO t~EG RO IGEN 2•S COHPLIHENT 
1460 006770 0100.;1 0010 .... MOV RQ,TEMP 
1461 006774 013717 OOlOlllt 112022 MOV Tf.HP+iilBC 
1462 007002 012717 002000 172016 MOV lf2000tiilCA 
1463 00/010 101140 .. TSTCUR tTEST CONTROLLER READY 
1'+64 007012 l041tUO till 1ERROR1 CONTROLLER 010 NOT 60 READY 
llf 65 007014 10•1416 wHIT£. 
14t.6 007llH. 104 11U .. lSTCllR ITEST CONTROLLER READY 
1116 7 007020 1041100 HLT IERROR, CONTROLLER 010 NOT GO READY 
1%8 007022 l041f'*O HIN1UC ISET BYTE COUNT TO MINUS ONE 
11t69 Oll7021t 1 O'~lt .:.O SPACfB 
11t70 007026 1044U~ TS TC UR ITEST CONTROLLER READY 
11471 007030 \01f4UO llLT llRROR, CONTROLLER 010 NOT GO READY 
t•+72 007032 013711 0010lflt 171761t MOV TEHP,iBC 
1473 007040 1044.Jo RUUFCA 
llt74 00·101+2 1044t: D RUIO 
1.475 007044 101140~ lSTCUR ITEST CONTROLLER READY 
1117b 0070116 1044LO HL T tERROR, CONTROLL[R DID NOT GO READY 
l&t77 007050 OO':J7 / 7 17171f6 TST @HTC ICHECK FOR ERROR STATU~ 
1476 007054 10001.11 BPL ..... 
14 7'3 007056 1044U0 HLT l(RHOR. ERROR FLAG SET IN "Tc 
l&t80 OOU60 0127LO 002000 MOV 112000tRO 
1'+81 007064 0127\Jl 01'1722 MOV llRBuF,Rl 
llf62 007070 0?.20.:l WBR51 CMP CRO)+• (RU+ &DO A DATA COMPARISON 
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ltt83 007072 oonu l BEQ .+It 
neq 0070716 lOltttuO HLT IERRORe DATA READ NOT EQUAL DATA WRITTEN 
1'18S 007076 022701 017000 Cl1P "1700n 1Rl I CHECK THE WHOLE BUFFER 
1486 00710;! 001311 8NE wBR5 INO 
11t87 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
11t88 1TEST PARITY 
1'+89 IWRITE 3 BYTE R[CORO OOU PARITY, READ EVEN PARITY 
l'l90 1Bll 1'1 OF MTRO =l SHOULD CAUSE LPS TO BE LOADED JN DATA BUFFER AFTER RE 
11'91 00710'l 10'1'102 PAIH St1JPt. 
1'192 007106 0327~7 00000'1 177570 Dll at'l,SR IIS TAPE PHASE ENCODED 
1"93 00711'1 001 .. Ui! Bt:Q .+6 ltl!O 
1'+91t 007116 OOOlH 010252 JMP Trmr IY£S 
1'+95 007122 0127~1 177777 01'1556 MOV 11-1,wBuF 
1496 007130 01:>7.H 177777 01'1560 HO\/ #•1tWBUF+2 
1'197 007136 10'+1ti2 111N3UC ISET BYTE COUNT TO MINUS THREE 
llt98 00711+0 101+11~-. WUUFCA 
1499 00711+2 10'+41..t .. TS1CllR IT£ST CONTROLLlR READY 
1500 0()714'1 10'llllt0 HLT IEKROR, CONTROLLER DID NOT GO READY 
1501 007146 0137UO 001116 HOV Tcwr,Ro 
1502 007152 00~1.51J 0 u£.C HO 
150~ 00715'+ 010011 171642 HOV R01if1TC IWRITEt 800 BPI, 9 lRAC.K 
1~01+ 007160 OOt:.OH 177570 ROR SR 
1505 001164 103005 BCC .+10 
150b 001166 Oll?.717 020000 171626 SIC #20000,iilMTC IHAK( COHHAND 7 TRACK 
1~07 007174 005211 H1622 INC a HTC 160 
1~06 007200 10440 .. TSTCUR &TEST CONTKOLLER READY 
1509 007202 101J4U0 HLT 1EHROR1 CONTROLLER 010 NOT GO READY 
1~10 007204 101'4'+0 MINHJC ISET BYTl COUNT TO MINUS ONE 
1511 007206 101fll~O SPACEl:I 
1512 007210 104"tO .. TS TC UH aTEST CONTHOLLER READY 
1513 007212 l01t1~uO HLT IEHRQR, CONTROLLER 010 NOT GO READY 
1514 OOH 1't 0~£7'7 OltOOOO 171610 BIS 11toooo,if1TRO 
1515 007222 1041flt2 MIN31:1C ISET BYTE COUNT TO HINvS THREE 
1516 00722'1 104'lol6 RBUFCA 
1517 007226 013700 001114 MOV TCR01RO 
1!'118 0072~2 0527U0 OOctOOO ulS 140001RO IMAKE lVEN PARITY 
1519 007236 005.3i..O DEC HO 
1520 ooni+o 010017 171556 HOV Ro,iHTC IREAD 
1521 00721+" 0060.H 177570 HOR SR 
1522 007250 1030U~ ucc .+10 
1523 007252 0112111 020000 17151t2 IHC "20000ei"TC IMAK[ COHHANO 7 TRACK 
152'+ 007260 005217 171536 INC iilMlC IGO 
1525 00726'+ 1041tll .. TSTCUR &TEST CONTROLLER READY 
1~26 007266 lO'iltUO HLT IERROR, CONTROLLER DID NOT GO READY 
1527 007270 03~711 010000 171522 BIT uonoo,aMTS 
152B 007276 001001 BN£ • +'+ 
1529 01)7300 10'14V0 ULT IERROR, PARITY ERROR CBIT 12t NOT at 
15~0 007302 0177uO 171522 MOV iilHTO,RO 
1531 001306 Olt27llD 177000 AIC "177000 eRO 
1532 007312 OOf.0.) 1 177570 ROR SR 
1533 007316 10.HU5 l:iCS PARI 
1534 007320 022700 000711'+ CHP 117&J4,RO 
1535 OOE2'l OOl'tO l BEQ • +" 1536 00732£. 1011 111.10 HLT IERRORt LPC NOT c71tlt OR BIT 1 .. OF "TRD DIDN•T CA 
1537 007330 OOOllU't UR PAR2 
1538 007332 C>227UO 0001+77 PAR11 CMP ·11'+77,RO 
1539 007.336 001111.11 tiEQ • +If 



15 .. o oon .. o 
15 .. 1 
151+2 0073 .. 2 
1543 007344 
1544 007346 
1545 007352 
1546 007356 
154 7 007360 
1548 007364 
1!:>49 007370 
1550 007372 
1551 007400 
1~52 007404 
1553 0011106 
1554 007't10 
1555 007412 
1556 u07414 
1557 Oll71tl6 
1558 007't20 
1559 007'126 
15bO 007430 
1561 007't32. 
1562 00'1436 
1563 007'+40 
156't 0(17444 
1565 007450 
1566 0011152 
1567 007'160 
1;)68 007464 
1~69 007!166 
157(1 007470 
1!>"71 0 u 7'f 7 6 
1572 007500 
1573 OJ7502 
1574 00750G 
1575 oonH2 
1576 00751b 
1577 007520 
1578 007524 
1579 007526 
1560 007530 
1581 007532 
1!:>82 0075j6 
1583 00i"540 
1584 007542 
1585 00754't 
1566 007552 
1587 007~5't 

1586 007556 
1589 007560 
1590 00756't 
15'Jl 007566 
1592 
15'13 
1594 
1595 
1596 

104 .... ii! 
1044~1f 
Ol.37UO 
0527UO 
005300 
010017 
0060~7 
1030U.5 
042711 
005217 
1044li .. 
10441.10 
1044 .. 0 
10't4jQ 
l 0441.tlf 
1044(JQ 
052711 
1044 .. 2 
1044~6 
Ol37UO 
0053UO 
010017 
0060~7 
1030U.5 
042771 
005217 
1044Ulf 
J044lJO 
032717 
OOlOUl 
1041JlJO 
0111uo 
OIJ271>0 
00(.0~1 
1031J.Ll 
02?7UO 
00141..l 
10•14 uo 
ooo .. u~ 
0227U0 
0014Ul 
lOlt'tliO 
lOIJIJh 
032.711 
0014lil 
1044U() 
101J4U2 
OObO·H 
103002 
oooP7 

001116 
00 .. 000 

171436 
177570 

020000 1711t22 
171416 

040000 171ltO .. 

OOllh 

171356 
177570 

020000 171342 
171336" 

010000 171322 

171322 
177000 
177570 

00000 .. 

000017 

010000 1712lt6 

177570 

010252 

HLT IERROR, LPC NOT s .. 77 C7 CHANNEL) OR LPC NOT READ 
1WRITE £V(N PARITY, READ 000 PARITY 
PAR21 HIN~OC ISET BYTE COUNT TO MINUS THREE 

WBUFCA 
P10V TCWT,RO 
BIS UitOOOtRO IMAKE EVEN PARITY 
UEC RO 
HOV RO,@HTC IWRITE, 800 BPlt 9 TRAL~ 
HOI< SR 
BCC e+lO 
AIC ~20000,SMTC IMAKE 7 TRACK 
INC ~MTC IGO 
TSTCUR ITlST CONTROLLER REAOY 
HLT IEHROR, CONTROLLER DID NOT GO READY 
MIN10C ISET ByTE COUNT TO MINUS ONE 
SPAC:EB 
TSTCUR ITEST CONTROLLER READY 
HLT llHROR, CONTROLLER DID NOT GO READY 
BIS Ultoooo,&MTRO 
MIN?IDC I SET BYTE COUNT TO HINU:S THREE 
RBUFCA 
MOV TCRDeRO 
DEC HO 
MOV R01~HTC IREAO, 800 BPI• 9 TRAC~ 
ROR SR 
occ .+10 
RIC #20000ti"TC IHAKE 7 TRACK 
INC iilHTC IGO 
TSTCUR ITEST CONTROLLER READY 
ULT •ERROR, CONTROLLER OIO !~OT 60 READY 
BIT #100001i"TS 
ONE e+4 
HLT IERRORt PARITY ERROR CBIT t2t NOT •1 
MOV iilHTn,Ro 
OIC U177000 1 RO 
KOR SR 
OCS PAR .. 
CMP ll't,RO 
AEQ • +4 
llLT I ERROR, LPC NOT s:OOlt OR LP NOT RUO PROPERLY 
UR PAR4 

PAR31 CMP #77,RO 

PAR41 

fj(Q .... 

HLT 1ERROR, LPC NOT :77 C7 TRAL~) 
PWRCLR 
BIT 
l!(Q 

HLT 
SCOPf. 
KOR 
BCC 
.JMP 

#lOOOO,ir1TS .... 
&ERROR, POWER CLEAR OIDN•T CLEAR PARITY ERROR CB 

SR llS SWC:l TO INDICATE 1 CH~NNEL 
.+6 IND 
THRT IYES SKIP CRC TEST 

••.............................................•.. ·~···················· 
I TEST CRC Grnf:RATION ANO LPC CltARACTER 
aPROCEOURE USlO IS TC WRITE A It BYTE RECORD AND REAi) IT BACK, 
1THEN THE CRC WRITTEN IS COMPARED WITH CRC CALCUlA'rEO, 
arnt:N HlcORr> IS HOO AGAIN AND LPC SHOULD - CRC 



1597 
1598 007572 
1599 
1600 00757£ 
1601 00760'+ 
l.602 007610 
1603 007612 
1604 007614 
1605 OU7616 
1606 007620 
1607 007622 
lf,Of! u07t.2£1 
1609 007034 
1610 007636 
1b11 0 0 7 (, ... l) 

1612 007650 
lbl3 OOH.52 
1l14 007L56 
1615 007b62 
1616 007£..64 
1617 007670 
1618 007674 
161~ 007676 
1620 oono2 
1621 007706 
1622 007 710 
1623 00771't 
16.2't 007720 
1625 007722 
lo2b 00 7726 
1627 007732 
1628 007734 
1629 007'f40 
1630 007744 
1631 007746 
Jtdi 01177t.l;! 
1633 00'775't 
U.34 007760 
1635 007762 
1636 007766 
1,,37 007710 
lt.30 00777't 
163'3 
lE.40 
1641 010002 
1642 OlOOO't 
1643 010012 
1644 010020 
1645 010026 
1646 010030 
1647 010032 
1648 010034 
164'3 010036 
1L~O 010040 
1651 0100't2 
1652 01004't 
U.53 010046 

1050~7 

112N7 
113701 
lOt.701 
OOlOUl 
OOO!f.10 
106301 
1030Ui! 
1051~7 
Q427J7 
OOIJ7u5 
0137.)7 
0137 1JO 
1044::0+ 
0100H 
Ot:37Ul 
104it:i2 
0101.)7 
t137UO 
lO&t4:> .. 
0100.:iJ 
01371Jl 
1044;,2 
OlOlH 
0137UD 
10114::.+ 
0100.:i 1 
0137Ul 
101t1t:>2 
010U1 
0137uo 
lO'l'l!H 
0100.H 
010001 
Oit27U l 
0051(,,0 
042"/llO 
050l1Jl.I 
0100.H 
042'1"7 

104402 
1137.)1 
1137~7 
0137~7 

104'•"* 
1044'+'t 
101t4.:i2 
lO'llJU'+ 
10 1t'llJO 
l041f.L& 
101t4U<t 
101j4U0 
lO'llf 't 0 

00101Jlt 

000001 
001044 

001045 
177000 

0010411 
00101J4 

001051t 
001041J 

001056 
001056 

001060 
001044 

001062 
001062 

001064 
0010lt4 

001066 
001066 

001070 

000727 

000050 

001072 
177000 

00191t4 
00104'6 
Ollf55o 

0010lt5 

00101t1t 

0010!>2 

001072 

014556 
Ol&JS57 
014500 

1T[SJ JS REPlATEO FOR ALL DATA COHBINATIONSe 
CRCTST: CLRO TEMP llNJTIALlZf DATA 
1CALCULAT£ PARITY OF DATA TO BE WRITTEN IN CRC TEST tMAKE PARITY ODDt 
CRCTU MOVB n1,TEHP+111N1TIALIZ£ ODO PARITY 

MOVU TEHPtRl 
CKCPl: TSTB Rl llS DATA=o 

UN[ .+ .. INO 
~R CRCT2 IYES, NOW TEMP=t CONTAINS PARITY BIT 
ASL.It 111 ISHIFT DATA BITS LEFT INTO c en 
UCC a+6 aWAS HlT=O? 
COMA T[MP+l INO, COMPLEMENT PARITY 
BIC -177000,TEMP 
B« CRCPl auo AGAIN UHTIL DATA:o 

CRCT2: MOV TlMP,CRXORl ISAVE JST DATA 8YTE (+PARITY) 
HOV TEMP.RO 
IWTCMP 
MDV 
MOV 
XCLOR 
MOV 
HOV 
HO'TCMP 
HOV 
MDV 
XCLOtt 
MOV 
MOV 
ROTCMP 
f'IOV 
MOV 
XCLOR 
HOV 
MOV 
ROTCMP 

Ro ,cRROT1 
TEMP,Rl 

R11CRXOR2 
CRXOR2,RO 

Ro,cRROT2 
TEMP1Rl 

Rt,CRXOR3 
CRXOR3,RQ 

ROeCRROT3 
TEHP 1 R1 

Rl1CRXOR .. 
CRXOR41RO 

HOV Ho,cRROT .. 
MOV Ro,Rl 
SIC U727tR1 
COM RO 
BlC t150,RO 
UIS Rl,RO 
MOV R01CHCWRT 

ISAVE ROTATE 

Ult #177000,CRC~RTISAVE CRC CALCULATED 
1WRIT£ A FOUR BYTE RECORD 
1ALL DYTES AllE : H1EREFORE LPC SllOULD :s CRC 
CWRITE I SCOP£ 

MOV'' 
MOVB 
MOV 
WliUFCA 
l"iIN4•iC 
SELECT 
TS TC: UH 
ttLT 
WRITE 
TSTCUR 
ULT 
MINH1C 

TEMPtWBUF 
TEMPeWr.!UF+l 
~EluF.wBUF+2 

1SET BYTE COUNT TO "lNLIS FOUR 

ITEST CONTROLLER READY 
IEHROR, CONTROLLER 010 NOT GO READY 

ITEST CONTROLLER READY 
llRROR, CONTROLLER 010 NOT r,O READY 
ISlT UyTE COUNT TO MINUS ONE 
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165~ 010050 
1655 010052 
1656 010054 
1657 010056 
1656 010060 
1659 010062 
1660 010064 
1661 01006£. 
1662 010070 
lb63 010076 
1664 010100 
tt.65 010102 
1666 010110 
1667 010112 
1666 010114 
l£,6CJ 010120 
1670 010124 
1671 010130 
1672 010134 
1(, 73 0101 3£. 
1674 010140 
1'~75 0101'+4 
1676 010146 
16H 010150 
1678 010152 
J67CJ 01015'f 
16b0 010156 
1681 01016.0 
1682 010162 
1663 010161t 
1664 010172 
1605 010174 
H.166 010176 
1687 010200 
16U8 010<'0'+ 
1689 01021() 
16'JO 010214 
lL'Jl 010216 
1692 010220 
1693 010224 
lL'Ji+ 01o;;:io 
lE.>95 010236 
1b96 O!Oc'+O 
1697 010244 
1696 010C:!'f6 
1699 
1700 
1701 010252 
1702 010254 
1703 010256 
1701+ 010<'62 
1705 Ol0261t 
1706 010C:66 
1707 010270 
1706 010272 
1709 010274 
1710 010300 

10ll4~0 
104161.1 .. 
104400 
10•14.)E. 
101t4'H 
101flf"D 
10440 .. 
lOtt4uO 
0237j7 
OOJltUl 
10ct4UO 
0237·H 
0014Ul 
l044UO 
Cll77UQ 
0177Ul 
0'+27UO 
0'+271..11 
1)014Ul 
104i+U 0 
02oojJ 
00141>1 
l044UO 
1044'+0 
l O•t4.;)0 
101f lflJif 
1044ll0 
1044 .... 
10•14~6 
052777 
101140::0 
101t4U'+ 
1044U0 
01771.10 
04271.oO 
0200.:'17 
OOl'+ul 
104400 
0050j7 
005017 
(J327j7 
001QU5 
10b2H 
0014U2 
OOOl·H 

10i+4L2 
oo•,ouo 
0057/7 
10000.:S 
00521.10 
0013'-~ 
101t4UO 
0050L0 
005717 
10040 .:S 

Ol't556 

Ol't!560 

170710 
170706 
177000 
177000 

001072 

OltOOOO 

170621t 
177000 
001072 

001072 
170602 
01+0000 

001041t 

007576 

170550 

170532 

Ollf722 

01't72't 

17061t0 

177570 

SP AC EB 
TSTCUR 
ULT 
RBUFCA 
HlNttUC 
RlAU 
TSlCUR 
HL T 
Cf'.p 
REQ 
HLT 
CMP 
urn 
HLT 
MOV 
HOV 
BIC 
fllC 
BEtl 
HLT 
CMP 
HEQ 
ULT 
HINttJC 
Sf'ACE.B 
TSTCUR 
ULT 
MlNi+BC 
IWUFCA 
BIS 
RLAD 
TSTCUR 
ttL T 
MOV 
tHC 
CHP 
BC:Q 
tlLT 
CLR 
CLR 
nn 
BNE 
INCB 
BLQ 
.JMP 

1TEST CONTROLLER READY 
IERROR, CONTROLLER 010 NOT GO READY 

ISlT BYTE COUNT TO HlNUS FOUR 

ITEST CONTROLLER READY 
IERROR, CONTROLLER DID NOT GO READY 

wBUF,R8UF1wERE 1ST 2 AyTES WRITTEN AND READ OK? 
.+It IYES 

IERROR DATA WRITTEN NOT : DATA READ 
WBUF+2,RBUF+2 IWERE 2NO 2 BYTES WRllTEN ANO READ OK? .+.. IYES 

IEHkOR, DATA WRITTLN NOT : DATA READ 
I GET CRC CilHTo,Ro 

Q1HrnOeR1 
11177000,RO 
nnooo,Rt 

IGf..T LPC ERROR 
· IHASK CRC 

IMASK LPC f.RROR 
.+It 

IERROR, LPC NOT : 0 
Ro,cRCWRT 
.+16 

I ERROR C.RC WRITTEN NOT • CRC CALCULATED 
ISET BYTE COUNT TO "JNUS ONE 

ITlST CONTROLLlR READY 
IERROR, CONTROLLER DID NOT GO READY 
ISET BYTE COUNT TO MINUS FOUR 

M'tOOOOtiHTRO IENABLE LPC READ 

ilHTOeRO 
IU 17000,RO 
Ho,cRCWRT .... 

ITEST CONTROLLER READY 
IEKROR, CONTROLLER DID NOT 60 READY 

&ERROR, LPC NOT:CRC 
CRCWRT 
@~TRD IENABLE CRC READ 
#~Oooo,SR llS SW lit SET? 
.+14 
TEMP 1+1 TO DATA PATTERN 
THRT 
CRCT1 

•••••••••••••••••••••••••••••••••••••••••••••••••• 
aTCST TIMER CBIT 15) TO UE COMPLIMENTING 

••••••••••••••••••••• 
1HRTI SCOPE 

CLH 
TST 
ti PL 
INC 
H"4E 
ttLT 
CLR 
TST 
UMl 

RO 
Qlf'ITffD 
·• +10 
RO 
.-10 

RO 
mMTRO 
.+10 

IOELAY LONG TIHE 
I 
IERROR, TIMER CBIT 151 NEVER so 



1711 010302 
1712 01030 .. 
1713 010306 
1711t 
1715 
1716 
1717 010310 
1710 010.H2 
1719 010316 
1720 010320 
1721 010322 
172?. 010321t 
1723 010326 
1721t 010.331t 
i72S 010336 
1726 0103'J2 
1727 0103 1•6 
1728 010350 
1729 010352 
1730 010360 
1731 010362 
1732 
1733 
17311 010366 
1735 010.372 
1736 010376 
1 B7 010400 
1736 0101101t 
1139 010412 
1740 010420 
17'11 010'l24 
171f2 010426 
17113 01043'+ 
174'+ 010442 
1 7 It ' 0 1 0 ,, 5 0 
17'+6 010 1156 
l 7 1H 010462 
1 7 If ff ill 0 " 6" 
17 1t<J 010466 
1750 0104 70 
1751 010476 
1752 01050't 
1753 01050b 
1751t 010~.10 

1755 OlO~J't 
1756 010516 
1757 010!:i20 
1758 010526 
1759 010530 
1760 010~i32 
1161 01053't 
1762 01051t0 
l 7 6 3 0 1 0 ~' 4 .. 
17611 010552 
17&5 
1766 01055't 
1767 010556 

0052UO 
0013·15 
10'l'+UO 

lO'tlfH 
0050·H 
lOlt'lUi! 
lU'+llC:'.'t 
l01t1tU!i 
lOltc+UO 
o327·H 
00141,,2 
000lj7 
Ol?.7U2 
1044.l.2 
oooouo 
03~7.,)7 

0014Uii! 
0001~7 

013700 
0327ll0 
0010.15 
00~1011 
11~7.H 
0127·H 
0050.)7 
OOO'th 
1U7j7 
012111 
0127.)1 
012n 1 
01271,,l 
1 Olt'+ .l.i! 
OooouO 
104402 
015111 
032'711 
001001 
lOltllUO 
105711 
100401 
1041lUO 
052.711 
OOlOUl 
l 044li0 
10&t41JZ 
1052~7 
1052.H 
U237:t7 
001.5'+1 

101t'tll2 
1137U0 

ooctooo 

01130ct 
01311f .. 

ooc+ooo 

011.SOq 

001106 
002000 

170416 
000060 
002000 
0010l+lf 

000061f 
002000 
004000 
002000 
013260 

OOlOc+q 
000100 

170306 

013276 
00101f5 
001132 

001107 

177570 

177!;70 

013276 
001132 

013276 
170360 
001132 
OOlO'llt 

170272 

0010ltlt 

INC RO 
BNE e•lO 
HLT IERROR, TIMER CBIT 15t NEVER al 1•••• HANUAL INTEMVENTION TESTS •••• 

···········································•*••••• ···•·•••·•·•·•·•···•• I 
PWRCLR 
CLR 
sccrL 
kE.ININU 
TSTCUR 
till 
BIT 
B[Q 
JMP 
MOV 
PHTMSG 
ttALT 
BIT 
BEO 
JMP 

THTNFL 

u~ooo,sR 
.+6 
TSTE'ND 
tlMSG3eR2 

ITEST CONTROLLER READY 
I EHROR, CONTROLLER OIO NOT G0 . ....READY 

SPRINT MESSAGE IN iR2 
IWAIT FOR OPERATOR TO CONTINU£ 

... ooo.sR llNHJBlT TESTS? 

.+6 IND 
TST(ND I YES 

•••••••••••••••••••••••••••••••••••••••••••••••••• 
1TEST U~IT SELECT SWITCH ··········~·········· 

USSll 

UHi 

MOV TCSL,RO 
BIT #20001RO 
BN[ uss1 
CLR QIMTC 
HOVB #60,MSGlt+l6 
MOV #~OOD1USLEN 
CLR TEMP 
OR USS 
HOVB #61f 1 HSG4+16 
MOV #20001@HTC 
MOV #ltOoo.uSLEN 
MOY #2000,TEMP 
MOV flMSGl+1R2 
PRTMSG 
llALT 

IIS TESTED UNIT IN "OST SIG SELECT ADDRESSES 
IYlS 
INO 

IPRINT "ESSAGE IN 

SCOPE 
MOV 
BIT 
Bf·~E 
HLT 
lSTB 
BMI 
ULT 
BIT 
UN[ 
till 
SCOPE 

TEHPeGlHTCISELtCT UNIT 
#l001iMTS1IS SELECT REHOTE SET 

IERROR, PROPER UNIT NOT StLECTED 
aH1TC .... 

IERROR, CU READY NOT SETe IS UNIT SELECTED? 

.... 
1ERROR, BOT AND TUR NOT SlTt IS UNIT ON LINE I ~ 

JNCB HSG1t+16 llNCREHENT UNJT # 
INCB TEMP+l 
CMP USLENeTEHP IDONE ALL UNITS? 
~NE USS IND 

1TEST ONLIN£•0FFLINE SWITCH 
SCOPl 
MOVB TCSL+leRO 
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1768 010562 
1769 010566 
1770 010~72 
1771 010~76 
1772 010604 
1'113 010610 
177'1 010612 
1775 010614 
1776 010£.16 
1777 010620 
1 77 B 01 0 f, 2£:, 
1779 01G630 
1780 
1 ·1s1 
1782 010632 
1763 0106 110 
1 7 8 •• 0 1 0 6" '• 
1785 010f>46 
176b 010b50 
1787 010652 
17U8 O.lOo!'i4 
1769 010662 
1790 01066'• 
17'11 
1792 
17'H 010l.b6 
1794 0166 70 
1795 01u67'f 
17% 010700 
17'17 01(;702 
1798 0\070'• 
17'39 010706 
1800 010712 
1801 010714 
1802 
1803 010716 
1604 010722 
1805 010724 
1806 
1807 
1808 010726 
1809 010730 
1810 010736 
1611 010 7'+2 
1612 0107'+4 
1813 010746 
\814 010750 
1815 010752 
11H6 010754 
1817 010756 
1818 010764 
1819 010766 
1620 010770 
1821 010772 
i822 011000 
1823 011002 
18<!it 011004 

0327UO 
0527ll0 
01oon 
1137:)7 
0127Ui! 
10'1412 
oooouo 
104402 
l0 114j2 
0327"17 
OOl1tUl 
l044U0 

1131n 
01271.12 
10it4l2 
oooouo 
l01t402 
104'+,,2 
032717 
OOlOUl 
101+ 1ti.10 

10't'll.li! 
005077 
005077 
10't4• b 
104'11.tlt 
104'1UO 
00~711 
100111.11 
lO'l'tUO 

005717 
lOO'tlJl 
1044tl0 

104'1U2 
1137~7 
0127U2 
104'1.U 
oooouo 
10'1'1.&.'t 
10it4.i2 
1oi.11ui+ 
l04'tli0 
032717 
001ou1 
1044UO 
101tltt•2 
013777 
10'1'1 IJi+ 
1044lJO 
032717 

000017 
000060 
001044 
001044 
Oi3320 

000100 

001041+ 
01.5372 

000004 

170130 
170126 

170110 

170076 

001041t 
013525 

000100 

001112 

000100 

013336 

110112 

Ol31t72 

170136 

013700 

17003'1 

170022 

~70006 

BIT 
BIS 
MOV 
MOVA 
MOV 
PRTMSG 
HALT 
SCOPE 
SU.f.CT 
UIT 
(3[Q 

HLT 

117,RO 
#60,RO 
ROeTEMP 
TEMP,MSG5+16 
#MSG5,R2 

noo,aiHTS 
·•4 

SPRINT HESSAGE IN R2 

•ERROR, SELECT REMOTE SETe UNIT-NOT OFF•LINE 
•••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••• 
&TEST WRITE LOCK SWITCH 

MOVO 
MOV 
p'RTMSG 
HALT 
SCOPE 
SELECT 
IHT 
BNE 
HLT 

TEMP,MSG6+100 
#MSG6,R2 

IPRINT HESSAGC IN R2 

#4,@HTS llS WRITE LOCK SET? 
e+lt I YES 

1£RROR, WRL fBIT 2> NOT SET WITH WRITE LOCK RING K'E.MOVED 
•••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••e•••• 
1TEST WRIT[ WITH WRITE LOC~ RING REMOVED TO CAUSE ILLEGAL COMMAND 

SCOPE 
Cln 
CLR 
WRITE 
TSTCUR 
HLT 
TST 
BMI 
tll T 

TST 
&MI 
HLT 

ilBC 
iCA 

iHTC 
.... 4 

ilMTS .... 

ITEST CONTROLLER READY 
llHROR, CONTROLLER 010 NOT GO READY 

I 
IERROH can 15) NOT SET AFrEH WRITE WITH WRITE LK RNG R'E.M'D 

IERROR, ILLEGAL COMMAND (8\T 1~• NOT SET AFTER WRT CMD 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
aTEST OFFLINE FUNCTION TO SET UNIT OFFLINt ANO REWIND TO BOT 

SCOPE 
Mu Vil 
MOV 
PHTf-1SG 
HALT 
P~RCLR 

SEL.fCT 
TSTCUR 
ttLT 
BIT 
ONL 
Hl.T 
SCOPE 
MOV 
TSTCUH 
ULT 
BIT 

TEMP1HSG7+153 
#MS,G71R2 

U001iilHTS 

··" 

IPRINT MESSAGE JN R2 

1TEST CONTROLLER READY 
IEHROR, CONTROLLER 010 NOT GO READY 

IERROR1 UNIT 0 NOT ON LINE OFF BOT 

TCOLtilHTC IGO OFFLINE 
1TEST CONTROLLER READY 
IEHROR, CONTROLLER DID NOT G~ READY 

uoo,iill'1TS 



1825 011012 
1826 011014 
1627 
1826 011016 
1629 011020 
1830 011026 
1831 0110'52 
1632 01103 .. 
1633 
183't 
1835 
1836 011036 
lti.H Ol1 u42 
1838 0110••4 
1639 011046 
1e1to 011os2 
181+1 011060 
18't2 011062 
181•3 011066 
184-'t 011070 
18't5 011072 
lEi't6 011074 
16't 1 011076 
l61t8 01J100 
18'!9 01110& 
1850 011110 
1851 011112 
1652 01111'* 
1853 01112.2 
185't 011121f 
18!>5 011126 
1856 011130 
1857 011132 
1658 011134 
1859 011136 
16€.0 011 lltO 
1661 Otll't2 
1862 0111114 
1863 011152 
\661t 011154 
1865 011156 
1666 011162 
1867 011164 
1 Bf.6 011~66 
1869 011170 
1870 011176 
1871 011200 
1072 011202 
1673 01120 .. 
167't 011?06 
1875 011212 
1876 Ol121't 
lb77 011216 
1a1a ou;-20 
1879 011222 
1860 011224 
1661 011232 

001 .. Ul 
10441>0 

1044U2 
1137.H 0010lt4 
012102 013776 
10114.12 
oooouo 

012702 011t057 
lO'tlt.U 
oooouo 
0052!17 0010lt2 
~321·11 000002 
0010::.2 
Ol 2702 011t201 
l041t.L2 
104itU2 
10111t~2 
104'tU't 
lOltltvO 
012711 177756 
1044.!t't 
10lt4.16 
oo:..ouo 
022717 014560 
l\02.'t-05 
00!>200 
001•1u5 
ll00711 
oooouo 
OOU4i.ll 
10lt4UO 
10ltlt1Jlt 
1041ttJO 
032711 001tOOO 
0010111 
10lt4li0 
0057/1 167640 
l001tlJl 
10441.10 
10•141 .. 
03?717 OOltOOO 
0014Ul 
104400 
10111t02 
0004.H 
0127vl 014247 
lO&+lf 12 
10441>2 
10'l'i~Z 

lOll'IU'+ 
lOll'tlJO 
012717 177756 
101t1t·a 

014014 

177!HO 

167716 

167704 

16761f6 

167622 

167572 

8£.Q .... 
HLT &ERROR, SELR CBIT 6t NOT CLEARED BY OFFLIN~ CO"MAND 
IRE-SET UNIT 
SCOPE 
HOVO TEHP."SG8+16 
MOV "MSG81R2 
PRTM5G IPRINT "ESSAGE IN R2 
HALT , ..............•.............................•.... ·············~······· 

1TEST ~us GHANT LATE IBIT 11) TO=l 
1HALT PHOCESSOK DURING AN NPR SEQUENCE 

BGLlS 

MOV 11MSG9,R2 
PRTMSG &PRINT MESSAGE IN R2 
llALT 
INC 
l1IT 
ONE 
MOV 
PRfMSG 
SCOPE 
SELECT 
TSTCUR 
HLT 
MO\/ 
wBUFCA 
i..HITE 
CLR 
C~P 

BL.T 
me 
BEQ 
aH 
H/\L T 
BR 
HLT 
TSTCUR 
HLT 
BIT 
BNE 
HLT 
TST 
UMI 
HLT 
PwRCLR 
BIT 
BEQ 
HLT 
SCOPt.: 
BR 
MOV 
PRTMSG 
SCOPE 
SELfCl 
TSTCUH 
HLT 
MOV 
WlWFCA 

THTNFL 
ti2 1 SR 
BGL1 
MMSG10eR2 

#•18eti8C 

RO 
llWBUF+2 •. acA 
.+10 
RO 
.+10 
.-1~ 

14000tilf'tTS .... 
iHTC .... 
llf0001ilMTS .... 
TSTE"ND 
#HSGll eR2 

lf•l8e1iBC 

IPRINT MESSAGE IN R2 

&TEST CONTROLLER READY 
IERROR, CONTROLLER DID NOT 60 READY 

IWAIT FOR NPR SEQUENCE TO START 

ICAUSE BGLe WAIT FOR CONTINUE 

IEHROR, CA DID NOT INC EH[NT ON WRIT£ COM"AND 

IERROR~ TU DID NOT GO READY 

IERROR, DGL CBIT 1U N0Ts1•, 

IERROR1 BGL DID NOT SET ERROR STATUS 

&ERROR, POWER CLEAR DIDN'T CLEAR DGL IBIT lll 

IPRINT MESSAGE IH R2 

ITEST CONTROLLER READY 
&ERROR, CONTROLLER DID NOT 60 READY 
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1882 Ol1231f oooouo HALT 
1683 011236 101flt1& WRITE 
166't 011240 00021fO NOP 
1885 011242 0002'+0 NIOP 
1886 0!1244 032717 OO'tOOO 16751+6 HIT MlfOOO,iHTS 
1887 011252 00101.il fl.NE .... 
1888 011254 l044uO BLT I ERROR, BGL CBIT 11) NOT•l 
1889 011256 0057/7 16751JO TST ii!HTC 
1890 011262 1004Ul 11M I .+If 
1891 011264 10«t4UO tllL T IERRORt BGL DID NOT SET ERROR STATUS 
lfl92 011266 10441'+ h.mCLR 
16'33 011270 032711 OOlf 000 167~22 IJIT Mlfooo,iilHTS 
1894 011276 00141Jl UEQ .+4 
1895 011300 101f4UO HLT I ERROR, POWER CLEAR DIDN'T CLEAR BGL CBIT 11t 
189& 011~02 104%2 SCOPE 
1897 18t:LL ON PASS COMPLETE 
1li9A 011304 OU7U2 011f51f1 TSTENOI MIOV #HSG13,R2 
1899 011310 101f412 PHTMSG IPRINT HESSAGE IN R2 
1900 011312 1o~~H 01't551f HJCH MSG13+13 
1901 011316 12r.7.l1 000072 011f554 CMPO #12 .MSG13+13 
1902 01U24 Q011JL5 BNE BELL 
1903 011326 1127~ 7 000060 01't551J MOVll #6El.MSG13+13 
1904 Oll3'H 1052~7 01'*553 INCB HSG13+12 
1<J05 01131fQ 1227.)7 000072 01'+553 CMPB 1172,MSG13+12 
1906 0113't6 001011+ BME BELL 
1907 011350 J.1;,n.H 000060 011f553 MiOVD #60,MSG13+12 
1908 01135b 1052·H 014~52 INCB MSGU+11 
l.90'1 011362 1221n 000072 01't552 CMPn #72,MSG13+11 
1 'Ho 011370 0011JU~ ht4E B[Ll 
1.:;11 (J 113 72 11;>7H OOOObO 01'+552 M:IJVH 1'60,MSG13+11 
1912 0111100 105717 167432 BELLI 1srn Ci·TCSK 
191.3 01llf04 1003/'j Bt'L ... 4 
1914 011406 012711 000207 1671f20 MUV 11207,iilTO~R 
1915 011414 00501.io CLR Ro 
1916 01141(, 00~2uo me RO 
1Y17 011420 1.)01376 fl NE .-2 
1916 011 1•22 1044 IJil TSTCUH ITEST CONTROLLER READY 
1919 0\1424 l O't4UO 111L T fEHROR, CONTROLLER 010 NOT 60 AUDY 
1920 Cl1H26 10•11t'' Rf WIND 
l'J21 011430 10•11t u't T~TCUH ITlST CONTROLLER AEAOY 
1922 0114~2 10 111tuo tllLT IEHROH, CONTROLLER 010 NOT GO READY 
1923 011'I34 10titt:.>O wAITTH 
1924 011436 0002'tQ NOP 
1925 011 If ltO 1044:>0 ltl1AITTR 
1926 0114'+2 t 0 •+it IJ 0 HILT I ERROR, TAPE UNIT REAO'I' DID NOT GO SET 
19;.!7 011 1; 1~ If 0001~7 001350 JIMP BEGIN tGO TO START OF TEST 
1~20 
192'3 ••••• SUBROUTINES •••• 
1930 
l '131 •••••••••••••••••••••••••••••••••••••••••••••••••• • •••••••••••••••••••• 
1932 alLL(GAL TAPE INTERRUPT SUBROUTINE 
1933 0111f50 0137·H 0010IJ'+ 001050 MTTRPI ~IOV TEMPtTEMPS ISAVE TEMP 
19~4 011'•56 0137H 000036 001046 M!OV 36,TEHPP ISTORE TRAP PRIORITY 
1935 0114£.lt 0127H 000140 000036 MOV #34o,36 &MAKE TRAP PRIORITY 7 
1936 011472 0116~1 0010'tlf MIOV QISP,TEMP lllMP CONTAINS PC OF ILLEGAL INTERRUPT 
1937 0111f76 10441.10 ~nL T IE:.l!ROR, ILLEGAL TAPE INTERRUPT 
19.56 011500 0137~1 001050 00104't MOV TEMPStTEMP lfU~STORE TEMP 
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1'39 011506 0137~1 0010lt6 000036 ..av TEHPP,36 IRESTORE tRAP PRIORITV 
191t0 01151 .. 000002 RTI IRlTUHN FROM INTERRUPT 
191tl 
191t2 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
1CJ1t3 &TRAP HANDLER 
19'+1f 011516 0116b6 000002 TRAP3&+l HOV GISP,21SP1 IPUSH RETURN ADOR£SS UP INTO STACK 
191t5 0115~2 1627 !6 000002 SUB 112,iilSP &CALCULATE TRAP INSTRUCTION ADDRESS 
1CJ1t6 011526 0136% MOV a1sP1+.-csPa &GET TRAP INSTRUCTION 
191t7 011530 OE.2716 105136 ADO ~TABLE•l01t1tOOe~SP ICALCULATE TABLE POINTER 
191f8 011534 013607 t'IOV iil tSP a+,PC IPOP STACK• GO TO SUBROUTINE 
191t9 011536 01166'!0 TABLE: PR I UT 
1950 01151t 0 0120.) .. SCOf>f.A 
1951 Olb42 0121'0 CURTST 
l ':H12 01151t4 01211 .. HGSTST 
1953 011546 0122U'i i{GRTST 
1954 011550 0122 .. 0 TOP 
1955 011 ~52 OH3.::i+ STCltl2 
1956 011554 0123~ .. STCWl 
1957 011556 0123 1H STCRD 
1958 011560 0123~ .. STCfF 
1959 Oll!JC.2 0123b .. STCRw 
1960 Ol15F.lf 0123/ll STCSF 
1%1 011566 0124U't SJCSii 
1962 011570 01:?'*1" ST CSL 
1963 011~72 0124ii! .. CA:.IA 
196&+ 011~74 0121f .l .. CARB 
1965 011576 OH-4 .... l:.ICM1 
1966 011600 0124~ .. BCM3 
1%7 011602 012 .. b .. BCM .. 
1968 011604 01241 .. EOFTST 
1969 011606 0121 .. , TS TR UY 
1'J70 011610 0125Uil CRCXOH 
1971 011b12 01251& CHCllOT 
1972 011614 01"5~) z OCTPtH 
1973 011616 Ol26b0 OCTP 
1974 
1975 ··································~··············· ••••••••••••••••••••• 1976 ltNTERED WITll SYSTrf1 TRAP CALLCHLTI 
1977 1PRlNT Pc, STATUS REGISTER, COMMANO REGIST~R, BYTE COUNT, CURRENT ADORES 
\ 9'18 011620 0127UZ 00113 .. PHINT: MOV #SAVE,R2 
l'H9 011£,24 0116.li? MO\/ CSP It CH21 
1980 011626 1627~2 000002 SUB U2·etR21+ 
1981 011632 01774!.2 167162 MCIV iilMTStCH2t+ 
}962 Ollb36 0177;!.2 167160 MOV illHTC, Cf<?.I+ 
1'J8l 01161f2 0177-:.Z 167156 MOV ii1BC, (R2>+ 
l'il8&+ 0l1£, .. 6 0177'!.2 1671516 HOV QJCA,CR2)+ 
1985 011652 Cll 77-.:.Z 167152 MOV GlMl01 CR2t+ 
1986 011656 042712 177000 BIC n11000.cR2t 
1967 Ollt:.62 01770:2 16711+'+ MOV QlMTRD, lK21+ 
1988 011666 0137C:i! 0010 ...... HOV TEMPt lR.2 I+ 
1969 011£72 0137t:2 001072 MOV CRCWRT.CH2t+ 
1990 011676 0337'7 177570 020000 BIT SR,~20000ITEST FOR INHIBIT PRINT OUT 
1991 011701t OOl'tlll BEQ ...... IBRANCH TO PRINT 
1992 011706 OOOt>O 1 HTS PC IINHIBIT, RETURN TO HAIN STREA" 
1YY3 011 no 01271J2 013027 MOV .,MSGltR2 
1c:l9&+ 011711f 0057~7 001100 TST PRINTl 
1995 011720 OOHIJ2 OEQ .+6 
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1996 011722 0127U2 Ol31't1 MV •"SG2tR2 
1997 011726 lO&tlf.U PRTHSG IPRINT MESSAGE IN Ra 
1998 011730 0052J7 001100 me PRINTl 
1999 011731f 0137U2 001131f MOV SAV£tR2 
2000 01111t0 1044=>& PHTOCT 
2001 011 ·142 Ol37u2 001136 MOV SAVf+2,R2 
2002 011746 1041f~b PIHOCT 
2003 011750 0137\12 001140 MOV SAVE+4eR2 
200 1• Oll 75't 10lt4::>ft PIHOCl 
2005 1.)11756 Ol37u2 001142 MOV SAV£+6,R2 
2006 011 762 10lt40b PRTOCT 
2001 011764 0137li2 00114't MOV SAVE+10eR2 
2006 011170 104406 J>RTOCT 
2009 011772 0137U2 00111f6 MOV SAVE+12,R2 
?010 0117 76 1044:<6 PHTOCT 
2011 01;:000 0137li2 001150 MOV SAVE+llteR2 
201;> 01200't 104406 PIHTOCT 
2013 012006 Ol:!.l 7u 2 001152 MOV SAVf+l6,R2 
201'+ 012012 lOl;lf;.>f> PHTOCT 
2015 012il14 OB7U2 00115CV r;1uV SAV£+20eR2 
2016 012020 lO'flP6 P11HOCT 
201 ·; 012022 00b7.H 177570 TST ~I< ICHCCK SR FOR HALT SWITCH 
2016 012026 10001.11 DiPL .+ .. 
20l<J 0120.50 oooouo HALT IHALT ON ERROR UP 
2020 012032 0002u1 HTS PC IEXIT 
2021 
2022 •••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••• 2023 1ENTEHEO WITH SYSlfH TRAP CALL(SCOPEt 
2024 &SCOPE LOOP FOR EACU TEST 
2025 0120.54 0327.H OlfOOOO 177570 SCOPE A: BIT "lfoooo,SR ITlST SR FOR SCOPE 
?026 01?.042 OOJOU5 Utl( SCOPEB 'Y(S SCOPE 
2027 012041t Ol16n 001102 MOV QlSP,RETURN 1SAVE SCOPE RETURN POINl[R 
2026 012050 000201 RfS PC IRETU~N lNLlNL•NEXT TEST 
2029 012052 022606 SCOPES: CMP csP,+,SP •REPOSITION TH~ STACK 
2030 012054 0057j1 001042 TST TMTNFL llS PROGRAM IN TAPE HOTION TESTS? 
20.H 012060 OOl'tl;:, OlQ SCP~T INO, RfTURN TO UEGINING OF TEST 
2032 012062 032717 002000 166730 BIT U2000t&MTS lft.ST EOT STATUS 
20.53 012070 001411 Bt:Q SCPRT IH£TUHN IF NOT AT EOT 
203't 012012 1044C!tt REWIND 
2035 012071J 0137uZ 001020 HOV MTS,R2 ISELECT STA'fUS REG I ST[ 
2036 012100 0127U~ 000001 MOV UeR3 IMASK TUR BIT 
2037 01210'+ 0127U .. 000300 M0 1/ #3001R't ISt.T UP UELA Y 
2031\ 012110 10'44l.f» TS TAGS 
2039 012112 lO't'+U 0 Hl.T IERROR, UNIT 010 NOT RE-WIND 
2040 01211'+ 000111 166762 SCPRTI JMP @RETURN ISCOPE l\(TLIHN 
20'+1 
2042 •••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••• 
2043 1ENTERED ~ITH SYSTfM TRAP CALLtTSTCURt 
204'+ 1TEST CONTROLLER READY SUUROUTINE 
20'+5 1ARGUEMENTS: 
20'+6 fX IT TO RETURN IF TIMEOUT 
"1047 EX lT TO RETUHN +2 U: NOl TIMEOUT 
20't6 
2049 012120 0137U2 001022 CURTST: MOV HTC,R2 1SE.LECT COMMAND REGISTER 
2050 012124 012705 000200 MOV U200tR3 IMASK CUR BIT 
2051 012130 0127U .. 00001 [' MOV 11··~ t Rlt IS£T UP DELAY 
2052 qt21.5't 10'14U6 TSTPGS 



2053 012136 
20!11f 01211f0 
2055 01211flf 
2056 
2057 
2058 
2059 
20b0 
2061 
2062 
2063 01211f6 
2064 012152 
2065 012:156 
206E. 012162 
2001 012161t 
2068 012166 
2069 012172 
2070 
2071 
2072 
2073 
207't 
2075 
2076 
2077 
2078 
2079 
2080 012171f 
20hl 012202 
2oe2 012201t 
2063 012212 
2084 01221" 
2065 012216 
20d6 012220 
2087 01222't 
2000 01:>226 
2089 012230 
2090 01.?23?. 
2091 012231f 
2092 012236 
209~ 
2094 
2095 
2096 
2097 
2098 01221f0 
2099 0122't6 
2100 012252 
2101 012256 
2102 0122£.0 
2103 012262 
2104 012266 
2105 012270 
2106 (112274 
2107 012276 
2108 012300 
2109 012306 

0002u1 
062716 
00021J7 

0137UZ 
0127UJ 
01271.11t 
101t'lll6 
000207 
06271& 
000207 

0,27~7 
OOO&f05 
0'+21~7 
oosou:i 
0312US 
OOllfUS 
062716 
000207 
OO!:l2U5 
001311 
C0~31t't 

0013DD 
0002U7 

11f2717 
1122J 1 
1212~7 
OOlOUl 
0002ll7 
1212.:1 
OOll+Ult 
1122·H 
10tt4t·O 
0007b::) 
1127~7 
10tf4b0 

000002 

001020 
000001 
0000115 

000002 

000 .. 00 

OOOtfOO 

000002 

000177 
012710 
012710 

000100 

001076 

000215 

012216 

012216 

166!170 

001076 

llXIT RTS 
ADO 
RTS 

PC 
#2tiSP 
PC 

llNCREHENT STACK POINTER 
IEXIT 

·····························~···················· 1ENTEREO WITH SYSTEM TRAP CALLIWAITTRt ••••••••••••••••••••• 
11£ST TAPl UNIT REAOY SUBROUTINE 
1ARGUr-'lt:NTS1 
& EXJT TO RETURN 
I EXIT TO HETUHN 

TSTROY: HOV HTS,R2 
HOV #l,R3 
MOV tll5~Rlf 
TS TR GS 

+2 IF NOT TIMEOUT 
IF TIMEOUT 

ISLLECT STATUS REGISTE~ 
IMASK TUR en 
ISET UP DELAY 

u:xn RTS 
ADO 
RTS 

PC 
#21ii1SP 
PC 

IINCREMENT STACK POINT&R 
IEXIT 

•••••••••••••••••••••••••••••••••••••••••••••••••• 
IENTERED WITH SYSTrH TRAP CALLITSTRGR & TSlRGSI 

aTEST REGISTER BITcSt SUBROUTINE 
&ARGll£f'iENTSl 
I R2= AOOfRSS OF REGISTER 

R3: MASK FOR BIJCSI TO BE TESTED 
R4= U OF SECONDS TO TIMEOUT 
CXIT TO RETURN lf TIMEOUT 

I EXIT 10 RETUHN +f IF NOT TIMEOUT 
RGSTSTI BlS U4001TStlN 1S£TUP FOR BIT SET TEST 

BR TSTfl 

• •••••••••••••••••••• 

RGRTSTI OlC U4001TSTIN 
TSTBI CLR H5 

&SETUP fOR BIT CLEAR TEST 

UIT iilR2,R3 
TSTIN: BEQ TSTL ILOOP IF TEST NEGITIVE 

l!NCkEMENT STACK POINTER 
llXlT 

Ano n2,iilSP 
kTS PC 

TSTLI INC R!.> 
BNE TSTR+2 
OE.C Hit 
BNE TSTR 
RTS PC 

1RETRY IF LOOP COUNTER NOT ZERO 

ISTART LOOP OVER JF NOT MAXIMUN TI"E 
IEXIT 

···············································~·· ···•················· IENTEREU WITH SYST[H TRAP CALLIPRTMSG) 
&HOV AOOkESS O~ MESSAGE TO REblSTER 2 
1THEN PRINT MlSSAG£ 
TOPI BICH U177tifCSRICLK INT FLAG 

MOVR tR21+tEOMK &MOVE IN EOM HARKER 
TOP11 CMPA iR2,EOMK ICOMPAkE FOR [OH 

BNE .+4 INO 
RTS PC &YlS, EXIT 
CMPB OlR2,# 1 i 
BE.Q TOP:> 
MOVA CR21+1CHAR IPKINT MESSAGE CHARACT~R 
l'RTOUT 
uH TOPl &BRANCH BACK 

TOP2: MOVB U2151CHAR &SEND CARRIAGE RETURN 
PR TOUT 



2110 012310 
2111 012316 
2112 012320 
2113 012322 
2114 
2115 
2116 
2117 
2116 
2119 012321t 
2120 012332 
2121 012Hlt 
2122 012:H2 
2123 012341t 
2124 012352 
2125 01235•• 
2126 012362 
2127 012364 
2126 012372 
2129 012374 
2130 012402 
21.51 012401t 
;>132 012'112 
2133 012414 
2134 012422 
2155 012424 
2136 012432 
21.57 012434 
2138 012'+lt2 
2139 01?4't4 
21 •1 0 0 1 (' 4 5 .2 
2 1 't l 0 12 't 5 •• 
2142 012462 
21'•3 012464 
21'+'+ 012472 
21'+5 01247'+ 
2146 012502 
21't7 
21't6 

·2149 
2150 
2151 012504 
2152 012506 
2153 012510 
2154 012512 
2155 012511t 
2156 
2157 
2158 
2159 
2160 012516 
2161 012522 
2162 012524 
2163 012526 
2161f 012532 
2165 012531t 
2166 012540 

1127-H 
1044&0 
005202 
0001:i.s 

012717 
000201 
013777 
000207 
013717 
0002U7 
013717 
0002u1 
013717 
00021.17 
013717 
000201 
013717 
0002u7 
013717 
00021J7 
012111 
000201 
012111 
00(Ji!U 1 
0127/7 
0002u7 
012717 
00021.11 
012111 
c..0021.11 
032717 
00021.17 

0101u5 
O'tOOlll 
0403UO 
0500U1 
0002111 

0427UO 
006000 
1030'1 
0527U0 
010001 
04271.11 
0051\JO 

000212 

010000 

001116 

ooun 
001120 

001130 

001122 

00112'+ 

001106 

014556 

014722 

177777 

177775 

177774 

040000 

177000 

000'+00 

00007'+ 

166'+70 

1664&0 

166'+50 

1661+1+0 

166430 

166420 

1661f10 

166'+00 

166352 

1663'+2 

166332 

166316 

HOVB 1212,CHAR ISEND LINE FEED 
PATOUT 
INC R2 llNCRMTN R2 
BR TOPl INO EOMt SO LOOP 

•••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••• 
&ENTERED WITH SYSTFM TRAP CALLSCPWRCLRe WRITE, READ, WREOFt REWINDt 
ISPACEF, SpACEn. SFLECT, WBUFCA, RBUFCA, ac-1, ec-2, BC-It, TSTEOF) 
stOMMONLY U~lU MOVE ANO BIT INSTRUCTIONS 
STCB12: MDV ~10000,@HTC 

HTS PC IE.XIT 
STCWTI MOV TCWTe@HTC 

RTS PC fEXIT 
STCROI NOV TCRO,QMTC 

kTS PC fEXIT 
STCEF& MOV TCWFe@HTC 

RTS PC IEXIT 
STCRWI MOV TCRW,mMTC 

RTS PC IEXIT 
STCSF: MOV TCSF,~HTC 

RTS PC IEXIT 
STCSB: MDV TCRS1@HTC 

RJS PC IEXIT 
STCSL& MOV TCSL,@HTC 

kTS PC IEXIT 
CAWB: MOV "WUUFeiCA 

RTS PC IEXIT 
CARD& MOV NRliUFeiCA 

RTS PC tEXIT 
BCMll MOV #•1,@BC 

RlS PC IEXJT 
BChl: MOV N•3,~8C 

RTS PC IEXIT 
BCM41 MOV N-~,mBC 

HTS PC &EXIT 
EOFTSTI BlT #40000,mHTS 

HJS PC fEXIT 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
IENTEHEO WITH SYSTfM TRAP CALLCXCLOK) 
&XOR riO wITH Hlt S~VE RESULT IN Rl 
CRCXOR: MOV RJ,R3 

rue Ro,Rt 
UIC R3eRO 
BIS ROeHl 
HTS PC fEXIT 

·········*········································ ....•..•••••••.•••..• &ENTEHEO WITH SYSTEM TRAP CALLCROTCMP) 
1SJHULATE CRC ROTATE, IF C~l GOES TO 1 COMPLEMENT 4,5,6, ANO 71 
CRCRor: OIC #177000,RO 

kOR RO 
ace CRCR1 IND EXIT 
OIS #400,RO IHAKE BIT1=1 
MOV ROelH 
OIC "74,Rl 
COiM RO 
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2167 01251t2 O&f27UO 000703 BIC 1703eRO 
2160 0125116 0501UO BIS R11RO IRECOHBINE COMPLEHENTEl.J JUTS 
2169 012550 0002U7 CRCRU HTS PC IEXIT 
2170 
2171 •••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••• 
2172 IENT(H[D WITH SYST[H TRAP CALLCPRTOCTJ 
2173 1PRINT OCTAL VALUE IN REGISTER2 
2171f 012552 0127.H 000060 00\Q76 OCTPiH: MOV n•o,CHAR IINITIALIZE 2ST NUMBER AS O 
2175 012560 00~7U2 TST R2 llS VALUE fOSlTIV£ 
2176 012562 lOOOIJ~ tH'L OCT1 IYES f'IHNT 0 
2177 0125616 012n1 000061 001076 MOV U•l,CHAR lt-10 PRINT 1 
2178 012!>72 10lfllbO OCTll PH TOUT 
2179 0125H OOE>1U2 KOL R2 
2160 0125 76 00£.lUt HOL R2 
2181 01261)0 0127~7 177773 00107&f MOV 11 .. :>,0CT I COUNT 5 OIGITS 
2182 012606 0061U2 OCT21 f<OL R2 
2163 012610 006102 ROL R2 
21811 012b12 00611Jt ROL R2 
2165 012Ll&f 0102~7 001076 HOV R21CHAR I SAVE DIGIT 
2186 0121:>20 0'+1'7.!. 7 177770 001076 OIC 1177770,CHARICLEAR OTHER BITS 
2187 OlU..26 0021:,1 000060 001076 EilS U6Q,CHAR l~AKE ASCII DIGIT 
2188 012£>311 OOf.OU~ ROR R2 
2189 012636 io11quO Pt< TOUT 
2190 01u,qo 006Jv2 KOL R2 
2191 Cl12t·'•2 0052·H 001071t INC OCT 1+1 TO DIGIT COUNT 
2192 Ol2L'+6 001301 UNE OCT2 INOT DONE 
21•n 1TYPE 2 SPACES 
219 .. 012650 0127U2 0116535 MOV ltl"ISG12eR2 
2195 012651J 10111+.12 PRTMSG IPRINT MESSAGE JN R2 
219£. 012656 0002U7 HTS PC u:xn 
2197 
21~8 •••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••• 
219'1 1ENTER£U WITU SYSTfH TRAP CALL(PRTOUT> 
2200 012660 0327H 020000 177~70 OCTPJ BIT 1120000,SR 
2201 012C:.66 OOl'+Ul OlQ • +It llNHIBJT PRINTOUT? 
2202 012670 000201 HTS PC IYlSt E:XIT 
2203 012672 105717 16611fO TSTB iTCSR INOt PRINT 
220 .. 012676 10031; CPL . ... llJA IT FOR READY 
2205 012700 013717 001076 166126 MDV CHAR,iTDORIPRINT 
2206 012706 000201 RTS PC IEXIT 
2207 012710 ouo EOf'IK I .UYTL 0 
2208 
2209 , .... HESSJIGES •••• 
2210 
2211 •••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••• 
2212 012711 o::i' 100 123 HSGO: , ASC 11 1/~S£T SWITCH KlGlSTLR ACCOROJNG TO I 

!ll27llt 1u~ 121J OltO 
012717 1~5 127 111 
012722 1 ii::'l 103 110 
012725 O'+O 122 105 
012730 107 111 1l3 
012733 lii::'I 105 1~2 
01:?736 O'+O 101 103 
012741 1U5 117 122 
Ol27'+'t 1u" 111 116 
0127'+7 l H OltO 121l 
012752 111 OlfO 

..... ..., ._,. ... ,,.t .. ~ ... "•'"'' . l 
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2213 0127!54 111 120 105 •"SCll 10PrHATING IN:iTKUClJONS ANOiPR[SS coNnNUEi/I 
()12757 1ii!2 101 121t 
012762 Ul 116 107 
012765 oi+o 111 116 
012770 l~~ 124 122 
012773 1l5 103 124 
Ol2i76 1 ll 117 U6 
013001 1~5 040 101 
013004 116 104 1011 
013007 l i=:O 122 105 
013012 lii:.5 123 O"O 
01301!> 1(1.5 117 116 
013020 1~" 111 116 
013023 1c:5 105 100 
ono26 O.> 1 

2211t OU027 o:i 1 100 040 "SGll •ASCII Iii PC STATUS COM AND BYTE CA 
013032 O~ D 120 103 
013035 O'+D 040 040 
013040 OltO 123 1~ .. 
Ol304:S 1u1 121f 125 
013046 lH 040 040 
013051 ll;.5 117 115 
013051J 1Ul 116 104 
0130~7 O'f 0 octo 040 
013062 11.ii! 131 12'+ 
01~065 l u5 040 040 
013070 O'+O OltO 040 
013073 tu.5 101 040 
013076 O'+O 040 O'+O 

221!5 013101 1(1'6 101 124 .1"SCll IOATA B READ L TEf1P CRC CALi/1 
013104 Hl 040 102 
013107 O'f 0 040 122 
013112 1u5 101 104 
01'.3115 040 114 OltO 
013120 01tO 040 11!4 
013123 1115 115 1~0 
013126 0 .. 0 O'tO 103 
013131 1 •! C! 103 O'.fO 
013134 lU~ J 01 114 
013137 100 057 

2216 OUllfl o=>7 100 o:>7 "SG21 .,Asel 1 11911 
2217 01311flf u~r 100 H.!I MSG31 .,ucu 11aSET sw11~1 IF "ANUAL INTERVENTION TEST• 

0131't7 1U5 124 O'+O 
013152 ld 127 Oi>1 
013155 Obl 075 0&1 
013160 O'tO 111 106 
013163 0 .. 0 115 101 
01.3166 116 12!1 101 
013171 1n O'+O 111 
013174 U6 124 105 
013177 1l2 126 105 
013202 1J.6 124 111 
0132 05 U1 116 o .. o 
013210 1"" 105 10!.!I 
013213 l~i+ 

2218 01321't 11JO 111 123 •ASCII lilS TO BE BYPASSED + PRESS CONTINUE/~ 
013217 oi+o 124 117 
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013222 O'tO 102 10~ 
013225 0 .. 0 102 131 
013230 1"'0 101 123 
013233 1~5 105 1 Ult 
013236 OltO 053 Olf.0 
01321H 1i0 122 J u5 
0132'1 .. 1.!3 123 O'+O 
013247 1ll5 117 116 
013252 1~1J 111 116 
013255 1.::5 105 057 

CONTINLi[/I 2219 013260 0!>7 100 123 MSGlf1 ,ASCII 1/iS£LECT UNIT Ot PRESS 
013263 llt5 114 105 
01.3266 JU! 12'1 Olf.0 
013271 l~:i 116 111 
013271t 1"- :t OltO ot.o 
013277 0:116 O'tO 120 
01.3302 1~2 105 123 
ll13j05 1"" 040 103 
013310 117 116 124 
013313 Ul 116 125 
013.H6 lU!S 057 

2220 013320 0:,7 100 123 MSG~I .ASCII 1/iSELECT UNIT Ot OfF·~INEt PRESS CONTINUE/I 
Ol.B2.5 1u~ 114 105 
013326 11.15 12'1 Q'tO 
013331 lc.:'.1 116 111 
OL!IH4 lii: .. 040 Qt.0 
01J3l7 O;;>IJ 040 117 
OJ.33't2 1U6 106 Otl5 
D1331•5 11" 111 116 
01.5350 1U5 05 .. 0'10 
0133~3 l~O 122 105 
013.~56 1.·5 123 Olf.O 
013.i61 1U5 117 116 
Ol3.36&t Jc CJ 111 116 
013367 1~5 105 O:;i7 

2221 013372 0:..1 100 101t MSG61 .ASCII 1/aDIS"OUNT TAPE, RE"OVE WRITE LOCK RINGt "OUNT JAP£1 
013375 111 123 J15 
013 1100 U 7 125 116 
013403 1c .. OltO 121t 
013406 101 120 105 
0131111 o::i .. 040 122 
013414 1u5 us 117 
013417 1c:ta. 105 Q'IO 
013422 1H 122 111 
013425 11: .. 105 0'10 
013 1130 111J 117 10.5 
013'•3.5 u~ oi+o 1~2 
013436 lll 11b 11)7 
ou111u O~IJ OltO H5 
0131tlf4 111 125 J16 
013447 li:!~ 040 124 
013452 1Li l 120 105 

2222 013 1155 1uo 123 105 ,ASCII liSELECT UNIT Ot ON LJNEt PRESS CONTINUE/I 
0131160 lH 105 10.5 
013%3 1.:.+ 040 125 
013•166 116 111 l 21t 
013471 O'I () 060 O:ilf 

•L. • ...., .. ,_ ..... --1 ... ...,~. -· ._ .............. -~-........ ... ..: 
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0131f71t O'tO 117 116 
0131t77 Q'+O 114 111 
013502 116 105 051t 
01350!'> OliO 120 122 
013510 1U5 123 123 
013513 o'+o 103 117 
013516 116 121t 111 
013521 116 125 105 
013524 O!> 7 

2223 013~25 0::.07 100 10'+ MSG11 .ASCII 1/iDIS"OUNT TAPE, REPLACE WRJTE LOCK RING~ MOUNT TAPEI 
013!:>30 Ul 123 115 
013!.;33 J17 125 116 
01.3!JJ6 1i:!'t 0160 12 1

• 

0!35'+1 1u1 120 105 
0135'6't Q;)'+ 04Q 122 
013~;'+7 1 u :i 120 lllf 
G 13~52 101 103 10~ 
OU!J55 O'tO 127 122 
013560 111 124 105 
013563 O'tO 11'+ 117 
013566 1u~ 113 0'+0 
013~71 1~2 111 116 
OU~d4 1V7 054 040 
013577 115 117 125 
013&02 116 12'+ Olf 0 
013605 1<!'+ 101 J20 
013610 1u5 

2224 013611 1110 115 117 .Asen li"OVE TAPE SHORT DISTANCE FORWARD FRO" BOTt 
Cl36llf 1t!~ 105 040 
0Ub17 ·1~'+ 101 120 
013622 liJ::I O'+O 1~3 
01362!) 110 117 122 
013630 1..-!'t 040 1 o'+ 
013633 111 123 121t 
013636 101 116 1 o.5 
013f.'+1 1 U!S octo 10l. 
0136'+1t U7 122 121 
our,lf7 1Ul 122 lU't 
013652 O'tO 106 122 
0131)~~ U7 115 040 
013660 1u2 117 124 

2225 013663 ll.10 123 105 •tASCll 1asELECT UNIT Ot ON LINEt PRESS CO~VJNUEI 
013666 ll'l 105 103 
013671 li::'t 040 125 
0136'14 116 111 1 <!It 
0136'17 Olf 0 060 051t 
OU702 OltO 117 116 
013705 0'*0 11'+ 111 
013710 116 105 05'+ 
013713 0'10 120 122 
Ol3716 11.15 123 123 
013721 0 .. 0 103 117 
01372'+ 116 124 111 
013727 116 12~ 105 

2226 01373:? 1uo 125 116 .,ASCII liUNIT SHOULD GO OFFLINE ANO REWINDi/I 
013735 111 124 Olf 0 
0137'+0 ti: 3 110 117 
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013743 1~5 Ult 104 
013746 040 107 117 
013751 OltO 117 106 
013754 lUo 114 111 
013757 116 105 O'tO 
013762 llll 116 104 
013765 01to 122 10'5 
013770 1.a 111 116 
013773 1 l>'t 100 057 

2227 013776 o::i 1 100 H'~ "SG81 eASCll 1/aSELECT UNIT Oe ON LINEt AT BOT, PR[SS CONTINUE/f 
OlltOOl 11.1:> 114 105 
Ollf 004 11.15 124 O'tO 
014007 1"5 116 l J\ 
014012 l°''* O'+G OE.0 
Ol'l015 o=- .. OifO 117 
014020 u& O'tO ll't 
0111023 111 116 105 
0111026 C~'t 040 101 
014031 l"'* 01to 102 
OHO 34 111 124 Q;l4 
0111037 O'tO 120 122 
OlllC42 }u5 123 123 
0140't5 01to 103 117 
Ollt050 11' 124 111 
01'1053 11' 125 105 
014056 o=>7 

2228 01'1057 o:. 1 100 11 l HSG91 .ASCII 1/9IF PROCESSOR IS A PDP11·~&, SET SW lc1f 
0.1 If C62 l1.1b O'+O 120 
014065 li!2 117 103 
0140"/0 l(i5 123 1.?:'\ 
0140 l! U7 122 O'tO 
Ol't076 111 123 040 
0111101 lul 0110 1 C!O 
0Jltl04 1 Ulf 120 061 
Ol'tl07 Obl 055 Ob4 
01'1112 0'-:) Q5'1 OifO 
01'+115 1.:5 105 121t 
Ol41?.0 O'+O 123 1~7 
01412! 01to 061 075 
Ollt126 oc..1 

2229 014127 1uo 111 H.16 .ASCII 1a1F ANY OTHER, SET SW tcOe PRESS (ONTINUE/1 
014132 Q'tO 101 116 
0lIt135 1.)1 040 117 
01lt140 li:.'t 110 105 
01'11't3 1~2 05 1t 0140 
OlllllfC. tc::5 105 12'1 
014151 O'IO 123 ·121 
01415ct QitO 061 075 
01415'/ oc..o 05'1 0'10 
01'1162 1~0 122 105 
01 11165 1'-5 123 Q'IO 
014170 1u.s 117 116 
01'1173 lil:'t 111 116 
Olll176 1,5 11)5 057 

2250 01'1201 oti 1 100 120 "56101 .ASCII 1/iPROCESSOR WILL HALT• PRESS CONTINUE/I 
01420ct 1.:2 117 103 
014207 H5 123 123 
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0111212 117 122 O'tO ~ 
01 .. 215 1~7 111 114 ~ 014220 lH 040 110 
014223 101 114 124 if 
Ollt226 OOlf 0 .. 0 120 
014231 1'2 105 123 
01423'+ 10::~ 0 .. 0 103 
014237 117 116 124 
014242 111 llb 125 
014245 tu:> 051 

2231 014247 Ot>7 100 120 MSGll 1 .A1SCll 1/aPROCESSDR WILL HALT1 PUT "£NAB E•HALT• SW ON "HALT"a 
014252 li!i! 117 103 
014255 1U~ 123 123 
014?(>0 1J. 7 10!2 O'+h 
014263 0110 127 111 
Ol't266 lH 11'+ OlfO 
014271 ].I. 0 101 114 
Ol42H l.:!lf 0~4 Olf O 
01 112·17 1 i::O 125 124 
Ollf302 O'+O O't2 105 
Ol'l305 llf. 101 102 
01'1~10 11'+ 105 0:15 
014313 110 101 114 
01'1316 le'.'+ 042 OLIO 
014.321 1'5 127 040 
014324 U 7 116 040 
014327 0'+2 110 101 
0143~2 111+ 124 0'+2 

2232 0 l'l 33!> 100 120 125 •. uc 11 liPUT •S•INST·~-eus CYCLE" SW ON " -ous CYCLE•• 
01'1340 1 C!lf 040 042 
014 31L3 1'5 055 111 
014!146 11Et 123 . 124 
01•1.351 o:.i:> 123 055 
0143~i4 1u2 125 12.5 
014357 O'+O 103 131 
01'1.%2 1u5 114 JU5 
01 1..365 0"2 040 1C:3 
01•1370 1&:::7 0 .. 0 117 
014373 llb 040 oit2 
01 .. 376 1~5 055 102 
014'101 J0:::5 123 O'*O 
014401t lli' 131 103 
014'107 lilt 105 042 

2233 01 .. 412 1 \10 120 122 .ASCII liPRESS "CONTINUE" 6 Tl"ESI 
014't15 1U !I 123 123 
014420 O'+O 0112 103 
014423 117 116 124 
01442& 111 116 1-'5 
0144.H lU!;; 042 OltO 
01'14 34 QbEt 040 124 
014437 U 1 115 105 
014 11•12 lir 3 

2231t 014 11•13 100 120 125 ,,ASCII aaPUT sw•s BACK TO "ENABLE" I "5• NST"tl 
014 11'+6 1.!~ 040 123 
014451 1<: 1 0'11 123 
014454 0 110 01+0 102 
014457 1u1 103 113 



eMAIN. "ACRO V06·03 O~·NOV•7't 12139 PASE l•'t't 

Ol&tlt62 0 .. 0 12't 117 
Ol'tlt65 O'tO Olt2 105 
014'170 116 101 102 
Ol1t'l73 11'1 105 Olt2 
014'176 OliO Olt6 040 
01'+501 0 .. 2 123 ()55 
Ollt~04 1.&. l 116 12.5 
014507 1 .. lt Oll2 ()::14 

2235 014512 o'+O 120 122 .Ascu I PRESS "CONTINUE"i/I 
014515 1U5 123 123 
014520 O"O 042 103 
01'1523 111 116 l l'I 
014526 111 116 125 
01'1531 1U5 042 100 
01'1531J o=>7 

2236 0145?.5 0::>1 040 OltO MS612& ,ASCII I/ /I 
0111540 o=> 1 

2237 01'+5H 0=>1 100 103 MSGUI ,ASCII 1/iCYCLE 1100111 
0145 .... 1.H 103 Ult 
014547 1 O'i O'tO Olt3 
014552 ot.o 060 Ofal 
014555 c.=>1 

2238 .EVCN 
223'9 OH556 000000 WBUFI 0 
2240 01470:::2 ,:WOUF+100e 
22&+1 014722 oooouo RDUFl 0 
2242 ·········*·················· 22'+3 OOOOUlt ,ENO 



,.;,.AIN. f1ACRO V06•03 05-NOV•H 12139 PUE 1-.. ~ 
SYf1BOL TAl3LE 

BC 001021t BC Ml 012 ...... UCM3 0121t5 .. 
BCl14 012461t BEGIN 001350 Of.LL OU••OO 
Blill 011206 BUFF = 000776 CA 001026 
CllRB Ol2't3 .. CAWB 012424 cc = 117776 
CHAR 001076 CINST 005414 CRCPl 007610 
CRCROT 012516 CRCHl 0125!:>0 CRCTST 007572 
C~CTl 00"/~76 CRCT2 0071:.>~6 CHCWHT 001072 
C~CXOR 012504 CRROTl 0010!:>'• Cl~ROT2 001060 
Ct.iliOT3 001064 CRHOT4 001070 C:itXOhl 001052 
CllxOH2 001056 CR)(OR3 001062 C: ll XOH4 00106f1 
CllR"rST 012120 CWRITE 0 J.OG02 E:OFT5T 0124H 
(OMK 012710 HLT :' 104400 llOBYP 004250 
rnrsr 001040 IRl 00&0'90 l[K2 006114 
Xf<2A Ollf.116 IR3 006214 J[H3A 001;230 
J[R4 006326 1R4A 0063~11+ 11~5 oo6.s7o 
IR!lA OQ6411f f11Nlf:IC: 1044lt0 fUN3UC: 104442 
'11Ni+BC: 104 'l .... MSGO 012711 MSG1 0130l7 
"15&10 014201 MSG1l 014247 MSG12 014535 
'1SG13 0145'•1 MSC.2 Ol31i+l MSG3 OU144 
!>!SG4 013260 f1SG5 013320 MSG6 013372 
MSG7 1.113~25 MSG8 OU776 MSG9 014057 
'1TJIAO 001002 MTAS 001012 MTAV 001010 
'1TC Q01022 MTO 0010.50 Ml NAO 001000 
111NS 001006 MHJV 001004 PHP 001104 
Hf PM 001110 MTHO 0011.'~2 MTS 001020 
"\TTRP 011450 MTV 001014 MTVN 001320 
'1TVS 001016 NOP = 00021+0 NXMT 0 (l!i6 71+ 
OCT 001074 OCTP 012600 OCTPRT 012552· 
()(;fl 012572 OCT2 0126U6 PAR 00710&+ 
Pf.Hl 007332 PflR2 007342 pAH3 007532 
PAH4 007~42 PIUNT 01H20 PRHITl 001100 
PRTMSG: 104412 PRTOCT:: 1044tl6 PH TOUT 104460 
PWHCLK; 104414 ROUF 014722 HOUF CA 10•+436 
Rf.AO • 104420 RETURN 001102 Ftt:w INIJ 104421f 
rtGHTST 012201t RGSTST 012174 FtOTCMP 104't5 1

• 

SAVE Ooll 34 SCOPE = 1U44U2 SCOPlA 012034 
SCOP[B 012052 SCPll T 012114 ~>Elf CT: 104432 
SPAC(B; 104430 SPACt.F= 104426 s~ ;;:; 177570 
START 001160 STCfi12 012324 SH ff Ol?..354 
srrno 012~H srrnw Ol23u4 STCSU Oli'404 
S1CSF Ol2371t S'fCSL. 012111 .. ~iTC~ T 01:;t.53't 
JAULl 011536 TA."ID 00121+2 1:liC OO:a.076 
TCOL 001112 TCRD 001114 TCRS 001124 
TCHW OOll 30 TCSF OG1122 TCSL 001106 
TCSR 001036 TCi..;E 001126 lCwF 001120 
l!'CwT 001116 TOU· 003206 1rlJ01( OOlOl't 
HMP 001044 HMPP 0010146 IEMP!:J 001050 
Tr1A 003142 TMl<T 010252 irMTNFL 001042 
TOP 0122'*0 TO Pl 0122~?. 'WP2 01:>.iOO 
lfRAP34 011~16 THLOF 01.1500 .. lHLE 005112 
TSH 003430 TSTR 012212 1'S TCUR:: 104404 
If STENO 01130't TSTEOF: 1044'i6 lSTIN 01:?216 
TSTL 012226 TS TROY Ol21't6 rsTRGR:c 104410 
l!'STRGS:c lQ•1•106 T7CH 0034l'l USLf N 001132 
USS Ol0i+56 USS1 010426 ~1AITJR; 104450 
1IOH 006 1•51f WOF<S 00h&+~O •111HJ. ooi:.520 
wflR2 006552 WBH3 006614 ~IURi+ 00670't 



.MAIN. PtACRO V06 .. 0l 0S•NOV•7't 12139 PASE 1•1t6 
SYMBOL TABLE 

WBR5 007370 WBUF 01'l5!>6 WBUFCA: l01tlt31t 
WREOF s 104422 WRITE = 1041f 16 XCLOH : 101flf52 

• ABS. Ollf721t OLIO 
0!10000 QUl 

ERRORS OETECTEOI 0 
Fi1EE CORE: 11161. wurtos 
Plf66 1 P46b/CRF<Plt66 

CKOSS Hl:..HltlNCL TABLt. s-1 

BC l• 307U 1 .. If 23 l• 473 1• 691i 1 .. 692 1- 815 1- 879i 
1- 693 1- 'JQlfi 1- 915 1• 943 1- 971 1· 992 1 .. 1013 
1-1046iil 1-1ll53 1-10570) 1-10 &It 1-1079 1-1101• 1-1248 
1-t396ii' 1-11f20iil 1-1461iii 1 .. tlf72i 1-179'ti 1-18'+~iil 1·1880iil 
1·198.5 1-2.L39ii) 1·1!11f 1iil 1•2H3i 

SCHl 1-19€.5 1-213911 
:1CH.3 1-1966 1-~Hl# 
BCMlt 1•1967 1-21'1311 
3EGHJ 1· 330 1• .HI 1- 376# 1·1927 
dELL 1-1902 1-1Yu6 1-1910 1-1912# 
RGLl 1-18111 1-1t.71t# 
au FF 1- t>85tJ 1• .H6 1· 377 1·1291 1·1303 1•1317 1-131f3 

1•U86 
CA 1- 306# 1- If 30 1- 'l&O 1• 703i 1- 70lt 1- 818 l• 896 

1- 'H6 1- ';lff) 1• 'Hit 1• 999 1-1010 1•108' l•1270i 
1-l'l62iil 1-ll~Siil 1-1852 1-196't 1-2135i 1·2137i 

CARO .l-1964 1-vnu 
CAWll 1-1963 1-21.~5 .. 
cc l• 283U 1- .,) 19Gl 1-129201 1•130'li 1·1318iil 1•13'tlli 1-1367iil 
Cti~R 1- 32611 1-2.l 05iil 1-2108Cil 1-211oa l-2174iil 1·2177i 1·2185iil 

l-2166Ql 1-2.1. 87cil 1·2205 
CINST 1-11911GI 1-U. ·Ibo) 1-119911 
CRCPl 1·lb0211 1-lt...09 
CRCrtOT 1-1971 1•21&0" 
CRCR1 1·2162 1·2H'>911 
CRCTST 1·1~96U 
CRCTl l·lbOOU 1-11.>~6 
CRCT2 1-1601t 1 .. 1t.1011 
CKCWl<T 1- 326,, 1- .Jtt4iil 1•1637Cil 1•1638& 1•16H 1•1689 1•1692ii 

1-1989 
CRCXOR J-1~70 1·2151# 
CRHOTl 1- 319U 1-1t.l3iil 
CRIWT2 1- 321U 1-1bl1Jm 
CRROT3 1• 323U 1~ 1t.25QI 
C~HOT'+ 1- 325U 1-lb~lCi) 

CllXORl 1- :.usu 1-lblOQI 
CRXOk2 1- 32UN l-tc.16Ql 1-1617 
CRXOR3 1- 322U 1·1t..2;2Ql 1-1623 
CIOCOklt 1- 324'1 1-1l>2BQI 1·1629 
CURTST 1-1951 1•21.i't911 
CWRiTL l .. 161t 111 
EOFTST 1•1966 1·2.Llf511 
EOMK 1·2099iil 1-2lOO 1-2207" 
HLT 1- 25611 1• ltll 1- cue 1- .. 25 1- lt32 1• ,.n 1• 'tlt6 

1- 453 1- '+f>O 1- 468 1• 't75 1- lt82 1• lf89 1· lt96 
1- ~03 1~ tllO 1- 518 1• 525 1- 530 1· 535 1· 540 
l• f:'i5 1- :iso 1- 555 1 .. 562 1• 570 1• 577 1• 562 
1 • '.(IT 1 - : .-)lj 1 - f,(J;; 1. h"l9 1- bl4 1.- (, 1 'I 1 ft i; ~~ '• 



1· 629 1- b5 .. 1• 639 1- 61t7 1• 65!ii 1 .. 662 1 .. 610 
1- 676 1· C.81 1· 686 1• 691t 1- 70li1 1- 718 1- 729 
1- 733 1- no 1- 746 1- 7~2 1- 751ll 1- 766 1· 773 
1· 780 1- 786 1- 7% 1- 002 1- 601' 1- 809 1 .. 611 
1- Slit 1- b17 1- 820 1- 821t 1· 62~1 l• 83~ 1- 835 
1- 838 1- bH 1- 8% 1- 850 1- 85~1 1- 858 1· 861 
l• 867 1- b 70 1· 878 1- 8A4 1- 8SE1 1- 889 1- 892 
1- 895 1- tJ:J8 1- 902 1• 908 1- 9ll. 1- 914 1- 917 
J - 920 1- ~24 1- 934 1- 9142 1- 94~1 lw 9•rn 1- 957 
1- 960 1- ':#El8 1- 970 1 .. 973 lw 97~1 1- 980 1- 988 



CROSS REHRENCE TABl.L s-2 
1- 991 1- '111t 1· 'J97 l•lOOlt 1·1009 1-1012 1•1015 
1-1018 l-tc.C!6 1·1029 1•1051t 1·1039 1·1042 1·1045 
1·10lt9 1-1us2 1·1055 1•\0f»O 1·1063 1•10£.6 1-1012 
1-1075 1-lu78 1-1081 1-1061+ 1-1087 1·1093 1·1096 
l-1099 1-1105 1-1106 1•11 Hi 1-1122 1·1128 1•1135 
1-11.3':1 1-1H6 1-1149 1·1152 1-1155 1-1161 1-lU.6 
1-1172 1-1176 1-1161 1-1181t 1·1166 1-1202 1·1205 
1·H06 1-1~11 1-1214 1-1218 1-122't l-122f. 1-1230 
1-12:53 1-1d6 1-1246 1·1252 1-1255 l•l25A 1-1261 
1·1265 i-1.:72 1-1276 1-1219 1-1262 1-12 8f.. 1-1298 
1-l 311 1-1.:•24 1-U31 1-1335 1-1~37 1-1349 1·U52 
1-1359 1.p&3 1-1366 1-13&8 1-1373 1-1377 1-1379 
1-1399 1-1"*02 1-1't07 1-14llt 1-J421t 1-l't27 1-1431 
1-1 ltE:.'t 1-l'tE-7 1-1471 l-llt76 1-1'+7~ 1-1484 1-1500 
1-1509 1-Pl3 1-1526 1-1529 1-1~36 1-1540 1-15~3 

1-1557 l-1tto9 1-1572 1-1~7q 1-1563 1-1567 1-1649 
1-lb52 1-lb::i6 1-lhf>l 1-16Ei't 1-lf.£. 7 1-1073 1-1~76 
1-1680 1-JL..86 1-lb'H 1 .. 1101 1-171-' 1-1722 1-1753 
1-1756 1-1159 1·1779 1-1 790 1-1798 1-1601 1-1805 
1-lfll6 1 .. 11119 1-1623 1-1826 1-ltl47 1-1659 1-1661 
1-1b6't 1.11·.~7 1-1671 1-1879 1-1f88 1·1691 1-1695 
l-1'Jl9 1·] ':1.?2 1-1926 1-1937 1·2039 

IDBYP l• ''.U6 1- ~~8 1- 943# 
IDTST 1- 31311 1- 187@ 1- 937 1- 939i 
IRl 1·1:?'l4 1-1.lOUI 
IR2 1-1307 1-PlU 
I~?.A 1-1310 1-t:-15# 
IR3 1-1321 l·PBtl 
IR3A 1~1329 1-Fd2 1-1336 1-133811 
lR't 1•1346 1·1.)~U 
l~'tA 1~1357 1-1.lE.O t-1367 1·1369# 
IR5 1•13b9 1 .. 1ns,, 
Ii<5A 1·1371 1.p14 1·1378 1-1380I 
MINlBC 1- 27211 1· l'J1 1- 930 1- 961 1-l136 1-1221 1·1269 

1.:-1411 1-1t.t&8 1-1510 1•1551t J.-1653 1·1677 
MIN3UC l• 273U 1- •.;s4 1·1006 1-1050 1•10l5 1•10tl8 1-11112 

1-1173 1-11t97 1-1515 1•Hilf2 1-1~59 
MIN'tBC 1- 274H 1-11 J1 1-121t3 1•161f6 1-1658 1·1681 
'1SGO 1· 347 1-2e:.1211 
MSGl 1-1993 1-2~111t1 

MSGlO l•l81t2 1-2~.3on 
!'1SG11 i.1e11+ 1-2,.5111 
11SG12 1-2194 1-2.: j611 
)1SG13 1- 351QI 1- ~!12@ 1- 353iil 1-1898 1-1900i 1·1901 1-1903i 

l-1904iii 1-l'i05 1-1907iil 1·1908i 1-1909 1-1911iil 1-2'37# 
"1SG2 1-1'.J'36 1-2,l6tl 
MSG3 1-1726 1·2"' l 7tl 
%Git 1·17380) l-lllf2iil 1·17% 1•176li 1-2219# 
'1SG5 1·17710l 1-1112 1·2220# 
MSG6 1·1782iii 1-J 163 1-2221# 
'1SG7 1-160'3Ql l•lblO 1-2223# 
~SGtl 1·1f.l2'J~ 1-11.~o 1-2221n 
'1SG9 l-1636 1-2~2811 
~TAAD 1- 2'-i8N 1- .:i5CJ 
•HAS 1- 30211 1- .:.&e 1- 375iil 
·~TAV 1- 30111 1- .:.&7 1- .H4iil 
JlllTC 1- 3061f 1- 1t09 1- IJ'tll 1• .. 58 1- ltCJ .. 1- 507w 1- 508 

1- ~llJOI • 1· :>15iil 1· 516 1- sz2a 1- :.23 1- 527iil l• 528 



CROSS REFERENCE TABU. S•! 

1• 532i 1- ::>53 1• 537i 1• 558 1• 5 .. H 1• 5 .. 3 l• 5ct1i 
1- 5 .. 6 1· ::;:;2Ql 1- 553 l• 559ii 1- 56~1 l• 566i 1- 567i 
1 .. 568 1- ~hiil 1- 575 1• 579i 1- 58~1 1· sa .. a 1- 585 
1- 591iil 1- :>9~ 1· 598il 1• 5~9- 1· 60~1 1- 606iil 1- 607 
1 .. 611Ql 1- b12 1 .. 616iil 1- 617 1- 621.iil 1- 62~ 1- 626i 
1- 627 1- tdl@ 1· 632 1 .. 636i'il 1- 631' 1- 6't4iil 1· 61f 5 
1- 6!\liil 1- !.>!:>2iil 1- 653 1 .. 659ii) 1- f,f.UI 1 .. 666@ 1- 667iil 
1- 660 1- b 7,i@ 1- 671f 1- 676i 1- 67'.il 1- 683GI 1- 68 .. 
1- 800 1- U62 1- 890 1- 995 1-1016 1-1106 1-1150 
1-1182 1-1'-00iil 1-12(1%) 1-1259 1-121 ~'~ l-127itGI 1 .. 12so 
1-1295al 1-1"96 1-1297@ 1-13Q8iil 1-13Q'il 1-1327@ 1-1330 
1-1333 1-1j55@ 1-1358 1-1301 1-137~! 1-1425 1·1'+77 
1-1503al 1-1~>06@ 1-15070l 1-1520• 1-152:!1m l-152itiil 1-15't7iil 
l-15500I 1-1 !J =>l Q) 1-1563@ 1·15&60l 1-1 ~61'@ 1-1737@ 1-17"3@ 
1-1750@ 1-1 ':l4 1-1799 1-1621@ l-186~i 1-1889 1-1982 
1-2olf9 1-2119@ 1-212liil 1-2123iil 1-212eiiil 1-2127@ 1-2129iil 
l-213liil l-2J. ,j3Q) 

.. ,o 1- 309N 1- 1d7 1- .. 87 1- 715i 1- 7Hi 1·1530 1·1573 
1-166~ 1-11>67 1-1985 

MJNAO 1- 297N 1- j:56 
lllY'NS 1- 30011 1- .Ho@ 1- 373 
PHNV l• 2991f 1- j69Ql l· 372 
l'HP 1- 331U 1- jts9cil 1-130 .. 1·130~ 1-130E• 
Jlllll'PH 1- ~3311 1- .:i~1iil 1-12s2 1·1293 1·13UI 1-1619 1-1320 

1·J31+1f 1-1.:ii+ti 
,.mo 1- 310U 1- j62 1 •· 't51 1- sn1 1- 72E1a 1- 727 1- 730i 

1- 7H 1- ·no 1-1253fi) 1 .. 1 s1 .. iil l•H>~tliil 1-1669 l•lb83iil 
1-lb'JjaJ 1-1103 1-1709 1•1997 

1111'5 - 1- 30~" 1- j55 1- '*16 1- .. 66 1- 73EI l• 7'+ .. 1· 750 
1·- 756 1~ 161+ l· 771 1- 776 1- 78~f 1- 803 1· 836 
1- 639Qi 1- blt2 1- 6 .. 7 1- 81t6 1- 85J. ln 854 1- 859i 
1- 8611 1- 'i12 1· 9~8 1- % .. 1-108~i 1·11 117 1-llb ... 
1-1179 l-16::03iil 1-1206 1·1212 1-121E1 1-1231 1-1231+ 
1~1~56 1-1~63 1-1277 l .;.128'+ 1-J 36~~ 1-1375 1 ... 1527 
1·1570 1-1!.i65 1-1751 1-1757 1,.;1771' 1-1786 1-1803 
1-11\17 1-1t,24 1-1662 1-18&9 1•186E, 1-1893 1-191H 
1-2032 1-2u~5 t-2063 1-?tlt5 

Jlllll'TRP 1- 25'• 1- .:>&9 1- 371.t 1 .. 3!11 1-13iCI 1·1933# 
HVV l· 30:5N 1- j67@ 1- 372iil 1 .. 361i 1-129'+i 1-1307iil 1·1321i 

1·131f6QI 1-1j£>'Jiil 1-1390iJ 
.. TVN 1- ~66 1- ,, 721t 
"1TVS 1- 30 .. ,. 1- .)b8iil 1- 373@ 1- 362iil 1·1293i 1-1305i 1·1.319&l 

1·1389iil 
NOP l• 26 .. ., 
N)(MT 1-1242 1-1t681t 
OCT 1- 327# 1-2.1.61iil 1·2191iil 
OCTP 1-197:'.S 1-2~oou 
OCTPRT 1-19"12 1-2i 7 .. U 
OCTl 1-2176 1-2178# 
OCT2 1-2182# 1-2192 
PAH 1•1491" 
PllHl 1·153j l-1:J~81t 
PAH2 1-1537 1-1::>1J21t 
r>AR3 1-1581" 
Pl•R't 1-1!>76 1-1::ieo 1-158411 
PC 1- 293u 1-17'+8@ 1-1992iil 1•2020i 1·202Eliil 1·2053iil 1·2055i 

l-2067Gl 1-21J6901 1-2087@ 1•2092i 1-no<:!Cil l-2120il 1·2122iil 
lw212i+O: 1-212601 1-2128Ql 1•2130iil 1·213ii!iil 1•213i+iil 1•2H6GI 



CROSS REFERENCE TABLt. S•lt 

1·2138i11 1·21't0i 1·211t2i 1•21ttfti 1-2nu 1•2U5i 1•2169i 
1•2196GI 1-2;,:02a 1·2206il 

P~INT 1·191t9 1·1'118# 
PRINTl 1- 329# 1• ~63iil 1·1994 1•199fti 
PRTHSG 1- 261'1 1- -1&J8 l-1727 1•17"7 1-1773 1·178&J 1·1811 

1•1A31 1-1057 1•1843 1 •1875 1•1899 1•1997 1•2195 
PRTOCT 1- 279# 1-2000 1-2002 1-2004 1·2006 1·200R 1-2010 

l-~?012 1-2ul'+ 1-2016 
PRTOUT 1- 20011 1•2lU6 1-2109 1-2111 1-2178 1•2189 
PwRCLR 1- 2C.2# 1- .. 57 1- 1+65 1- 472 1- lf19 l- 486 1• lt93 

1- !>00 1- b21 1- 862 1- 871 1- 899 1- 921 1- 949 
1- 977 1- -J:Ja 1-1019 1-1088 1-1125 1-1163 1-1187 
1-1215 1-1t.e.2 1-1283 1-1!01 1-1315 1-133l\ 1-1380 
1-1584 1-1117 1-1613 1-18&8 1-1692 

RBUF 1- 896 1- '='16 1- 97'+ 1-1010 l-llOOiil 1-1113 1·1119i 
1-1120 1-lHOiil 1-ll'lli 1-1153 1-1158Ql 1-1159 1-1'+15 
1-1 1111 1-1'+l8 1-1'*32 1-1456 1·1'+81 1·1b62 1-16b~ 
1•2137 1-2.!llttt 

~BUFCA 1- 271# 1- IJ80 1- '305 1- 962 1-1005 1-1102 1-1143 
1-1'+21 1-1'+13 1-1516 1-15&0 1-1657 2-1682 

READ 1- 264,, 1- -,e,3 1-1007 1•1103 1-111.Jlt 1 .. 11t2~ 1-1471t 
1·165<J l-lL:51t 

RETURN 1· 330# 1- ~76i 1·2027i 1•2040 
Rf WIND l• 266U 1- ti.'3 1- 86~ 1- 876 1· 922 1- 955 1• 978 

1-1002 1~Hl7 1-1043 1-1176 1-1222 1-1120 1·1920 
1-203 .. 

RGRTST 1·1953 1-2us2n 
RtiSTST 1·1952 1·2ll !SO# 
ROTCf',fJ 1- 278,, l•lbl2 1·161& 1·1621t 1-1630 
RO 1- 26f..JI l• ;)670) 1- 308i 1- 389 1- 390i 1- 391 1- 3938 

1- ~94ol 1- :,95 1- 39biil l• H8 1- 399i 1-1191i 1-1192 
1·1325ol l•U26iil 1-1327 1-t353i 1-135'+i 1•1355 1•1392i 
1-1393Q) 1-1~94 1-140•1iil 1•14D5 1-1408 1•1'+15i 1·1416il 
1-1417 1-1't28@ 1-11t2c;i 1-1432 1-l't36i 1·1437iil 1-1'+36 
l-llt49iil 1-1 't :>()@ 1-1451 1·1"152i 1-1 ·•~3 1•1'+57i 1-1450ii) 
l-145CJiil 1-1 'fE.o 1-1480Gl l • 1 'f S2 1-150li 1-150~i 1-1503 
1-1517iil 1-1!l180l 1-1~1%'1 1·1520 1-1530i 1·15.51iil t.1534 
1-1538 1-l~'f4ii) 1-15115iil 1-151l6i 1-1f>47 1-1561i 1-1562i 
1-1563 1-1:.>13iil 1·1574iil J-1577 1~1581 1-16110: 1-1613 
l-1617w l·lbl9 1-Hi23@ 1-1625 l-1629iil 1-1631 1 ... 1632 
l•lt34Ql l-tb.)5ii) 1-1636iil J•lb.57 l·J 6f.6iil 1·1670@ 1-1671J 
1-1687111 l-lo!S8@ 1-lt.8Y J-171);?i 1-1705iil l·170Eliil 1-1711Ql 
1-1731•111 1-1 /35 1-1767iil 1-1768 1-1769iil 1-1770 1-185liil 
1-18540l 1-1 'il5QI 1-1916iil J-2152 1-2153@ 1·2154 1 ·21.60i 
1-216liil 1 .. 21c.3~ 1-2164 1 ·2H6i 1-2167@ 1·2168ii) 

Rl l· 287JI 1- .l~f.@ 1- 359iil 1- 3&0 1- 361@ 1- 3'J7Q) 1- 398iil 
1- 'lOO 1-l'*tlliil 1-1'+82 1-1485 1-160li 1·160:? 1-1605i 
1-161q@ 1 .. 1016 1-1620iil 1-1622 1-H26iil 1•16.2A 1-1632iil 
1·U.33iil 1-1t.~6 1-166'Jiil 1·1671iil 1-2151 1·2152iil 1-2154iil 
1·216qQl 1 .. 21 fi5iil 1-2160 

R2 1 .. 288U 1- ~ll7iil 1- 355i l • 3!:.0i 1- 362 1- 80!il l• 842iil 
1- fl!Hd 1 .. l;51.j@ 1- 9611~ 1-12118i 1-1726i'il 1•17'+6Gl 1-1772il 
1-178.5iil 1-1010@ 1-1030@ J-1836iil 1-1tl .. 2iil 1-1874Cil 1-18'J8Gi 
l•l'H8iil 1-1~79cil 1-1980@ 1·1981iil 1-1982@ 1-1983@ 1-19aqai 
1-1985al l-1';186iil 1-1987'11 1·1996iil 1-l'Jl.\9@ 1-19930! 1-19%@ 
1-199%1 1 .. 2uOliil 1-2003@ 1-2005iil 1-2007@ 1·2009iil 1-20lli 
1-2013& 1-2u15iil 1·2035iil 1-2049iil 1-20b3iil 1-2064 1 .. 2099 
1-2100 1-2103 1-2105 1-211,;a 1-2175 1·2179iil 1-2180iil 



CROSS R£FtRlNCE TAOLt. S•5 

1·2182iil 1-2U3il 1-2181til 1·2185. 1•218Bi 1·2Uoi 1·2194i , i 
IU 1• 289N 1- b04iil l• Alt3iil 1· 855il 1- 965Ql l•l249i 1-203611 

1-2050iil 1·2064@ 1·2084 1•21!Ui 1-215;5 
R•• 1- 29011 1· 1.>!Hilil 1- 61f4iil 1• 856@ 1- 9b6i 1·1250il 1·2037il 

1-2051@ 1-211:.s@ 1-2090@ 
A5 1• 291U 1·21i63iil 1-2086@ 
SAVE l~ .31t'H' 1-1~78 1-1999 1-2001 1-2oo~s 1·2005 1-2001 

1·20(."1 1-21.111 1-2013 1·2015 
scope 1- 257" 1- lt07 1- lfllf 1- 421 1- '+28 l• 435 1- lf42 

1- '+lf9 1- It:)(, 1- 464 1• 471. 1- 47a 1- lt65 1- '+92 
1- ct99 1- =.io(, 1- 51~ 1- 521 1- ~21) 1- '531 1- 536 
1· 541 l· ~ .. b 1- 551 1- 557 1- 56!5 1- 573 1- 578 
1- 56.3 1- :>:J(J 1- 597 1- 605 1- 61() 1- 615 1- 620 
1- 62:> 1- b30 1- 635 1- 61t3 1- 65() 1- 658 1- 665 
1- (;, 72 l• b17 1- 682 1· 6S9 1- 70JL 1 .. 713 1- 725 
1- 736 1- H3 1- 749 1 • 755 1- n;s 1- 770 1- 776 
1- 783 1· '94 1- 627 1• 6~4 1- 875 1- 929 1- 95'+ 
1- 983 1-11.101 1-1021t l•lOH 1-11(!4) 1-1170 lal19Q 
1-1221 1-1 c: .. o 1-1268 1-1290 1-130:~ 1-1316 1-13'f2 
1-1385 1-1 .. 54 1-1456 l·l'+'H 1-1 ~Bi~ 1-16'+1 1-1701 
1-1719 1-1H9 1-1760 1 •17 &6 1-177!) 1-1786 1-1793 
1-1806 1-1020 1-1628 1·1B'f4 1-1en 1-1676 1-1896 

SCOPEA 1·1';-50 1•2U25# 
SCOPEB 1-2026 1•2u29# 
SCPRT 1"2031 1.2u~3 1-2040# 
SCLECT 1- 26911 1- /37 1· 777 1•1322 1-1~ .. ~r 1·1647 1•177& 

1-1767 1-1bllf 1-1845 1"'1677 
SP 1- 292U 1- .:»'*6iil 1- 377GI 1-129li 1-uo~Hil l-1317il 1·1j43i 

1-136(,aJ 1-1'136 1-19'+4Gl 1-1CJ~5il 1-1946i 1-19'+7il 1-191t8 
1.-1979 1-21.127 1-2029 1-20 51ti 1-2068Ql 1-2086iil 

SPAcre \- 2l8U 1- ':106 1-1070 1-1076 i .. 1091 1~1137 1-1228 
1-1412 1-11+&9 1-1511 1-155~ 1-1 t.5•• 1•1'>78 

SPACEF 1- 261U 1- ti !Jl 1·1047 1·105A 
SR 1- 282" 1- .:i:,7 1- 365 1- 3~7 1- 39;5 1· 695 1- 707 

1- 719 1- I l':iliil 1- 93~ 1-1109 1-Jlllli 1-1117 1-1156 
1-u~i+l 1-11t:n 1•lr;i0i+iil l•lt:.Hi 1-153;~ui 1•15i+8il 1•1ti6.lti 
1·1~75iil 1-l~BCJiil 1-1£.91f 1·1723 1-172~j 1-1840 1 .. 1990 
1-2017 1-21.125 1-2200 

START 1· 295 1- .H5# 
STCU12 1-1955 1-2119# 
STCEF 1-1958 1 .. iJ. 251* 
S'l'CRD 1·19:>7 1-2li!.31t 
SlCIU" 1-1959 1-2!2711 
SfCSB 1·1961 1-2.L ,l 11 

STCSF 1-1%0 1-2! 2'J# 
SJ CSL 1-1%2 1-21 Bii 
STCi.H 1-1956 1-212111 
TAUL(. 1·19'H 1-1:1't911 
TAf-ID 1- 358 1- jbQll 1- 363 
me 1· b9U 1- b~8 

TCOL 1- 335# 1- .H7 1- 400 1•1821 
TCIW 1· 336# 1-1'+1f60l 1·1451ii 1 .. 1517 1-156ll 1•2123 
TCRS 1- 3'+011 . 1-2J.31 
TCRW 1• 31t2U 1-1~53 1·2127 
TCSF 1 .. 33'JU 1-2129 
TCSL 1- 33211 1- 0H50l 1-1191 1·1197 1-1a.4~1 1 .. 173 .. i-1767 

1-~133 
TCSR 1- 31211 1-1 <:112 1-2096Ql 1•2203 



CROSS REFERf.NCE TARLr· S•6 

TCWE l• 31tl# 
TCWF l• 338tl 1-1~25 1·2125 
TCWT 1- 33711 1-1.:! , .. 1·11t36 l•llt't!i l•llt .. 7 l•llt531i1 1·1501 

1-1514'+ 1-2121 
TDB 1- 71511 1 ... 122 
TOBR 1- 311'1 1-1~1 .. a 1·2205Gl 
TE.MP 1- 31511 1· b:IOiil 1- 691 1· 692 1- 697Ql 1- 102a 1· 703 

1- 101t 1- I09iil 1- 711ti 1- 715 1- 716 1. 121a 1 .. 1197i 
l•ll98QJ 1-11 :IC)Ql 1-1200 1•139\i l•l.393 1·1't05 1·h29 
1-11435ai 1-l'HOiil 1-1141tl 1-t'ltt~iil l-1'160ii 1-1461 1-11t72 
l-1598Q) 1-lbOO~ 1-1601 1-1607i 1-1608ii 1-1610 1-1611 
l-1611t 1-1c2o 1·1626 1·16:f2 1-161+3 1·16%i 1-1740i 
l-1745iil 1-11:>0 1-1762iil 1-1763 1-l771)Gl 1-1771 1-1762 
1-1809 1-11>29 1-1933 1·1936il 1-1'338i 1-1988 

T(HPP 1 .. 316n 1-1 ';l~lliil 1-1939 
TEMPS 1- 317n l·PHiil 1-19.58 
T"lA 1- 7o3n 1- 710 
TMRT 1•1149't 1-1::1:11 1-1697 1•170U 
fr'1TNFL 1- 3114n 1- ~7(\ii 1- 793i 1-17lftGl 1-1639iil 1-2030 
TOP 1·19514 1-21.1:18tl 
TOPl 1-21 oou 1-211)7 1·2113 
TOP2 1•210'+ 1-2108tl 
TRAP3 .. l• N8 1-l '.1'tllll 
TREOF 1-1112 1•1ll7tl 
TRLE 1-1110 1-1116 1-112~· 
TSR 1-. 76 7 1- //6tl 
TSTO 1-2081 1·2U!33U 1·2089 1·2091 
TSTCUR J ... 258ti 1- 135 l• 808 1• 824 1- 831 1- 8511 1· 866 

1- 865 1- 'J01 1·· 933 1- 9'9 1- 907 1•100ft 1-102s 
1-1028 1- Hi 33 1·1038 1·10IJ1 l•lOltlt 1-tolfe 1·1059 
1-1071 1-lli17 1-1092 1·1095 1-1098 1-1104 1-1127 
1-1134 1-11~6 1-11 115 1-1111 1-1177 1-1201 1-1210 
1-1223 1-1~29 1-124~ 1-1271 1·1275 1·1323 .1-1328 
l-1346 1-Pjl 1-1356 1•1398 1-1401 1-llt13 1-1423 
1-11163 1-1'4&6 1-1470 1-1475 1-11199 1-1508 1-1512 
1-1525 1-1;..i:>2 1-1556 1·15f.8 1-H·46 1-1651 1-1655 
1-1660 1-1t.79 1-1685 1-1121 1-1797 1-1815 1-1822 
1-1846 1-1"60 1-1676 1-1918 1-1~21 

TS TEND 1·1725 1-11.51 1-1873 1•1896• 
TSTEOF 1 .. 275u 1 .. u12 1- 82~ 1- 897 1- 900 1- 909 1-1050 

1-1or.1 1-1013 
TSTIN 1·2060ii1 1-2ua2ai 1•206511 
TSTL 1•2085 1-2usa11 
TS TROY 1-1%9 1-21.16311 
TSTRGR 1- 26011 1- ti06 1- 845 1- 857 1- 967 1·1251 
TSTRGS 1- 259tj 1-liJ38 l-2052 1•:?066 
HUI 1- 762 1- /lOtl 
US LEN 1- 343u 1-1139@ 1·1744iil 1•1763 
USS 1•1741 1-11 lf61f 1·1761f 
USSl 1•1736 1-1/lf211 
111AITTR 1- 276U 1- 010 1- 877 1• 923 1- 956 1- 979 1•1003 

1-1185 1-1"~5 1·1251f 1•1370 1-1923 1·1925 
WBR l•l392U 1-1,,75 1•141fl4 
WRRS l•LBlU 1-1 't 'tH 
wrm1 l•l't05U 1-1 .. 09 
itildH2 1•1416U 1-1'+18 
i.IBR3 1-142911 1•1 .. ,3 
wBR4 1-14 112 1-1 't 't511 



CROSS RtfCRENCf TABLL s-1 

WBR5 1-1 .. 82# 1•!486 
lllEIUF 1 .. 818 1- H6 1 .. 989 

1•139 .. 1•H0it 1-i..oa 
1-u; .. 4Q1 1-lb!l.2 1·166~ 

~BUFCA 1- 210# 1- 198 1- 931 
1-1132 1-U 71t 1-1244 
1-1049 1-1os1 

lllREOF 1 .. 26511 1- I '19 1- 830 
lolRITE 1 .. 26311 1- 'i32 1- 966 

l•l'tO(J 1-1'*6.5 1-1650 
ICCLOR 1- 277fl 1-lLl!'l 1-1621 

1- 2421' 1- t!'+b 1- 247 .. 
1- 401 1- '+ l 0 1- 417 
1- 452 1- '+59 1- 467 
1- 502 1- 009 1- 517 
1- 544 1- ::ii+9 1- !°>54 
1 .. 586 1· ::>:13 1- 601 
1- 626 1- h33 1- 636 
1- ~75 1- btlO 1 .. 685 
1- 717 1- 120 1- 728 
1- 7~7 1- I E.5 1- 772 
1 .. 816 1- Ul9 1- 82j 
1- l}(,Q 1- 1.1&9 1- !!63 
1- 901 1- ~10 1- 913 
1- <J47 1- ~59 1- 972 
1-1011 1-1Ul4 1-1017 
1-1074 1 ·lutlO 1-1083 
1-1121 1-11 .. 8 1-115\ 
1-1180 1-1.1.63 1·1193 
1-1217 1-1..! ~? 1-1?.3~ 

1-1281 1-li::65 1-1334 
1-14<:6 1.1 .. ~o 1-1439 
1-1522 1-t:>2A 1-15:35 
1-1~78 1-!::>82 1-1586 
1-1666 1-lb72 1-1675 
1-1710 1-1112 1-1724 
1-1176 1-1169 1-1800 
1~1855 1-1056 1-ltl56 
1-18'30 1-1b9ct 1-l'J13 
1~2101 i-2.:01 1-2201+ 

1•1082 1·1129i 
l•l .. 95i l•llt96i 
1-1852 1-2135 
1· 985 1-1031 
1.13n 1·14<JU 

l·lOllO 1-109 .. 
1-10 ~2 1·10.H 
1-1'196 1-18'.>Q 
1-1627 
1- 250• 1- 29'1# 
1- 4 24 1- 1131 
1• 4 71+ 1- ltbl 
1• 5::?4 l• 529 
1- 5&1 1- !.69 
1- 608 1- 613 
1- 6lt6 1- 651+ 
l• 693 1- 6'16 
l - ., 5~ 1- 73'j 
1- 779 1- 785 
1• 837 1- 840 
1- 8!i6 1- 891 
1- 916 1- 919 
1• 975 1- 9'JO 
1-1051 1-1051+ 
1·10% 1-1107 
1-1154 1-1157 
1•1195 1-1204 
1·12H 1-l~hO 
1·13S::I 1 .. 1365 
1•1't76 1-1483 
1-1539 1·15119 
1-1590 l-lb03 
1·1630 1-lfi'J!i 
l • 1730 1-1n2 
1-1604 1-Jl\16 
1-1863 J .. 1866 
1·1917 1-1991 
1-22"0" 

1·1130i 
1•161t:>iil 
1-2239# 
2 .. 1036 
1·1543 

1-1175 
1-1133 
1-1883 

1 .. 296# 
1- 43fl 
1· 488 
1- 534 
1- 576 
1- 618 
1- 661 
1 .. 705 
1- 745 
1- 601 
1- 649 
1- 094 
1- 941 
1- 993 
i .. 1062 
1-1114 
1-1160 
1wl2Q7 
1·1264 
1-137E-
1-t't93 
1-1 ~6!'\ 
1-1 f>O'-
1·170lt 
1-1755 
1-162!i 
1·1670 
1·19<.15 

1·1392 
1•161t3i 
1-2240 
1 .. 1069 
1-161t5 

1·1350 
1·1247 

1- 344# 
1- 445 
1- lt95 
1- 539 
1- 581 
1- 623 
1- 669 
1- 708 
1- 751 
1 .. 61.5 
1- 652 
1- b91 
1- 9 1•4 
1- 'J96 
1-1065 
1-1116 
1-11&5 
1-1213 
1-1278 
1-1406 
1-1505 
1-1571 
1 .. 1663 
1-1706 
1-1756 
\-1653 
1-1867 
1-2.018 

.. , 
) 
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05 .. 't96 
• ABS. 051i't96 l• iU8 



:0 
m 
r -p CJ) 

m m - 0 ,-
..... ::! 
-< 0 

1J 
z 

:0 -
0 
Gl 
:n 
)> 

~ 





PIUi8 

l 
2 
.s .. 
5 
6 
1 
8 
9 
10 
tl 
12 
13 
1 .. 
15 
16 
17 
18 
19 
~o 

~l 

22 
23 
21t 
25 
26 
27 
28 
29 
30 
n 
32 
H 
3'+ 
35 
l6 
j7 

.sa 
59 
t+O 
If l 
'+2 
lf3 .... 
'l5 
'•6 
'+1 
ttB 
i+9 
50 
51 
52 
5J 
~ .. 
55 
56 
57 

• TITLl Plt66 
.ENABL CDR 

It AAS TRACT 
I 
I 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
I •. WP:"/PDP11 DAU Rf.Lll\BILlTY PIWGRAH (7 ANO 9 TRACK» • 
I •PROGRAM LISTING 11 708,0 *. 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

I 
I 
I 
I 
I 
12. 
I 
12,1 
I 
I 
I 
12,2 
I 
12t2•1 
I 
I 
I 
12,3 
I 
I 

' ' 13, 
I 
u,1 
I 
I 
I 
; 

' I 
I 

' I It• 
I 
I If t l 
I 

' ' I 
, .. ,2 
I 
I 

TlfE WP,· OATA ltELIABILITY PHOGRAM COLLECTS STATISTICAL 
INFORMATION PlRfAlNlNb TO THE DATA RELIABILITY OF THE TAPE SySTE" 
WHEN RUN FOR t:XJENOLO PUHOoS OF TIME. IT usi:::s A NUMBER OF 
DlFFEHENT PA~AMETEHS CDNTkOLLlNG DATA PATTERNS, PARlTYt DENSITY 
RlCO~u LLNGTrlS, ~KITllJG ANO HEADING UEQU["CLS ANO STOPPING HODES~ 
(NONSTOP, START-STOP, RANDOM STALL OELAYI. 

REQUIRlMf.NTS 

EQUIPMENT 

PDP-11 ~Ill~ TAPE CONTHOLLER AND 1 TO 8 TAPE UNITS (7 AND/OR 9 TRACKI 

STORAGl 

PROGRAM sroHAbE 

THE HOUTINE REQJIRES lfK OF ME~ORY. 

PRELIMINAHY PROGRAMS 

THE ~66.X TAPE INSTRUCTION TEST DIOGNOSTIC HUST RUN 
PROPERLY BLFO~E ATTlHPTlNG TO USE THIS PROGRAH. 

LOADING PHOCEO~Rl 

HO HOO 

PROClUUHE FO~ NOHHAL UINARY TAPES SHOULD BE FOLLOW£DJ 

lo ABSOl.llJ[ L.OAOER HUST UE IN MEMORY o 
2 1 l'LACl fllNl\Ry JAPl IN HEAfll.H 1 

3. LOAD A00Rt~S •7500 t• OETlRMlNEO BY LOCATION OF LOADER) 
~. PkESS ttSTAHTtt (PROGRAM WILL LOAOlo 

STARTING PROCEOURE 

CONTkOL SwlTCH SlTTINGS 

FOR INlllAL OPE~ATION OF PROGRAM ALL SWlfCH[S SHOULD BE s 0 
(OH DOWN). 

STAHTING AOuRESS 

200 • BASIC JEST CAUTO~ATJC PARAMETER AND UNJT SELECTION) 

FOR PDP·· \\
1 

SET lON.1RDll( I\ 
TD ElllS L[V£.L 5 



P'f68 

51!1 

~' 60 
61 
62 
6.5 
61t 
b5 
E.6 
67 
68 
69 
70 
71 
72 
H 
7'J 
75 
76 
11 
78 
79 
80 
61 
62 
83 
8Q 
85 
86 
87 
88 
89 
90 
'H 
92 
'H 
91t 
95 
96 
97 
CJ8 
'.)9 
100 
101 
102 
103 
10•1 
105 
106 
107 
108 
109 
110 
111 
ll 2 
113 
1111 

I 
,,., 3 

I 

• I 
I 
I 
I 
I 
I 
I 
I 
I 
... 13• l 
I 
I 
I 
I 

' 

MACRO V06•03 12·DEC•71t 12121t PAGE 1•1 

201t • OPERATOH CONTROLLED PARAMETER TEST CWITH .. K HE~ORY AVAILABLE 

210 • OPERATOR CONTROLLED PARAMETER TEST C~ITH 8K HEHORY AVAILABLE 

PROGRAM ANO/OR OPEHATOH ACTION 

LO~O PROSRAH INTO MEMOnY 
SET OESl~EO ru10 TAPE UNITS ON-LINE 
LOAD STA~TING ADDRESS 200 C201t OR 210 TO SELECT PARAMETERS AND 
UNITS I 
PRtSS STlRT·PROGRAH WILL BEGIN TESTING FOR LOAD ADDRESS OF 200 
OTHERwlS( 
SlL[Cf T~Pl UNITS CREF£HENCf lt131l1l) 
SELECT PlRAHETERS (REFERENCf 't1312J . 
TYPE CAR~lA~E HfTUHN AND PROGRAM WILL BEGIN TfSTING. 

TAPE UNIT SELlCTION 

STARTING THE PROGRAM AT 200 WILL R£SULT IN AUTOMATIC SELECTION 
OF THE UNITS To BE TE~T[O cREFlRENCE lt131l12) OTHERWISE STARTING 
AT 20~ OR 210 WILL ALLOW OPCRATOR TO SELECT UNITS. 

THE PROGRAM ~ILL TYPE "SELECT UhlTS"t ANY CONFIGURATION OF 
1 TO 8 UNITS MAV BE SELfCTED BY TYPING THL UNIT NU~OERS ON 
THE TELETYPE, A~Y SE~uENCl OF ~UMO£RS MAY BE TYPED, AFTER 
EACH NUf'lllER IS TYPED A CO!.,HA C, J WILL BE PRINTED, TYPING THE 
SAME UNIT NU~~f~ TWICE ~ILL CAUSE THAT UNIT NUMHER TO BE DELETED. 
TYPING ANY l<L Y ()THt..R Tt1AN 0 TliRU 7 WILL CAUSE. A QUlSTION MARK 
(7) 10 B[ PRlNT~D ANO THAT K[Y WILL BE IGNORED, 

TO TERMINATE UNIT SELlCTION TYPE A CARRIAGE HETURN. WHEN 
CARRIAGE HE.Ti..IRN JS TvP£0 HIE PROGR~M WILL CONTINUE TO THE 
"PARAMElEH SiLECTlON" UNLESS NO UNJTS WfH[ SlLECTEO ANO IN 
THAT EVlNT WILL RETUR1~ TO THE. UEGitJNING OF 11 S£LECT UNITS"• 

~t3•lt1 TAPE UNIT SELECTION EXAMPLES 

SELECJ U~ITS 31~15 
SELECT U~ITS 5131~ 

IN EfTHlR CASE, UNITS 31't15 ARE SELECTED. 

SELECT U~ITS 

A C4RRIAGE RE1U~N WAS TYPEO WITH NO UNITS SELECTED, 

SELECT U~ITS 11971112 

ONLY UNIT 2 ~EL~CTE01 UNIT 1 WAS DELETED fTYPEO TWICE) 
AhO THE 9 WAS IGNOREU. 

l~t3•lt2 STARTI~G AT 200 WILL RESULT IN AUTOMATIC SELECTION OF UNITS TO 
BE TESTED, A UNIT WILL UE SELECT£D FOR T£SLING IF IT MEETS THE 
FOLLOWING tRIJERIAJ 

l 1 IT IS 01~ .. Llfff 
~. IT IS WRITE ENAHLEU CR 



lift 
116 
117 
llO 
l19 
120 
121 
122 
l2:i 
111'4 
125 
126 
127 
128 
129 
I 50 
131 
132 
133 
l 3't 
135 
136 
L37 
ua 
l3'j 
lltO 
141 
142 
143 
l41t 
145 
146 
'llf 7 
l'lO 
lit'} 
150 
151 
152 
153 
154 
15~ 
1~6 

157 
156 
159 
160 
161 
1&2 
163 
lO'l 
165 
l&n 
167 
166 
169 
no 
171 

I 
I IF THE ABOVE CRITERIA ARE NOT MET BY Al LEAST ONE (11 UNITe 
I OPERATOH SlLECTION WILL OE REQUIRED (REFERENCE 4t3e1)e 
I 
4e3•2 PARAMETEH SELECTION 

STARTING THE PROGkAM AT 200 WILL HfSULT IN AN AUTOMATIC SELECTION 
OF TEST PARA~flERS CREFfRENrl 4t3t2t10) OTHERWISE STARTING AT 
ADDRESS 204 on 210 WILL ALLOW OP[R~TOR TO SELECT PARAMETERS, 
FOR 1 TRACK UNlfS THEHf AHE 1 PARAMETERS TO BE CONTROLLED BY ~R 
THE OPLHATOR. THEY Akl: TEST NUMBER, PATTERN, PARITYt DENSITYe CR 
RECOKO LENGT~. JRlT( MOO[• ANO READ MOUE. FOR 9 TkACK UNITS CR 
THERE ARE 5 OP[~ATOR CDNTHOLLEO PARAMETrHs. TH£y ARE ALL THE CR 
7 lRACK PAHA~lTERS JUST HEFFRENCEO EXCEPT PARITY ANO DENSITY. CR 
IN ElHIER CASE, TtiE Pl<OGRAM PfllNTS THE FOLL.OWING; . CR 

"TST PAT PAR OEN RLS WMO RMO" 

TST=TEST tJUM6£R 
PA T:PATTERN 
PAR:PARI TY 
OEN=UENS I TY 
RLS=riECOHU LENGTH SlQUENtE 
WMO:WRITE START/STOP MOOE 
RMO:REAU STARf /STOP MOOE 

~t~t2t1 TEST NUMBER 

THEkl ARE 6 TESTS AVAILABLE FOR SELECTION CO THRU 51• 

TEST 0£SCR1PTION 

0 WRITE 1 ~ECOHO, HEPEAT ON ALL UNITS, CONTINUE TO END 
OF TAPE. 

1 WRITE 2'6 RECOROSt REPEAT FOR ALL UNITSt CONTINUE TO ENO 
OF TAPf.e 

2 WRITE 255 R(COROSt REPEAT FOR ALL UNITS, BACKSPACE 2~6 
RECORDS, REPEAT FOR ALL UNJTSt REAO 2~6 HECoROSt REPtAT 
FOH ALL JNJTS, CONTINUE TO £ND OF TAPE, 

WRIT£ 1 ~ECOHQ, RlPEAT FOR ALL UHITS, BACKSPACEt REPEAT 
FOil ALL .JN1TS1 RlAO 1 HECOHOt REP£.AT FOR ALL UNITSt 
CONTINUE TO ENU Of TAPE, . 

~ WRITE 1 ~ECOHO, HEPEAT FOR ALL UNITS, REPEAT FOR 256 
HECOROS, BACKSPACt 2~6 RECORDS, REPEAT FOR ALL UNITS, 
READ l RECORD, HEPEAT FOR ALL UNITS, HLPE.AT FOR 256 
k[COROS, CONTI1~U£ TO ENO OF TAP£1 

NOTEI HIIS TEST I.JILL ,·JOT FUNCTION PROPERLY WHEN OPE.RATING 
ON A DUAL Q(.'JSirY SYSffM lNRllP£) WttOSE DENSITY SELECTION 
IS COMPUTER ~ONTROLEO. . 

5 READ l R£t0RO, REPEAT FOR ALL UNITS, CONTINUE TO ENO 
(.)~ TAPE, 
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172 
173 
Hit 
175 
176 
t 71 
118 
179 
l~O 

l fll 
1n2 
183 
1Rlf 
165 
186 
187 
168 
189 
190 
1 ~1 
192 
193 
194 
195 
196 
l'H 
198 
199 
200 
201 
202 
203 
204 
205 
206 
207 
208 
209 
210 
211 
212 
213 
2llt 
21!1 
2J6 
217 
218 
219 
220 
221 
222 
223 
224 
225 
226 
227 
228 
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CR 

THERE ARE 8 DATA PATTERNS AVA1LABL£ FOR SELECTION CO THRU 7) WITH EACH 
PAR UY, 

PATTERN DESCRIPTION DATA 

0 u:vEN) UIGH F~EQUENCY OUTSIOE SKEW 01 
01 
ETC 

0 CODD) HALF FREQUENCY OUTSIOl SKEW 01 
00 
01 
00 
ETC 

1 CEVEN) SLIDING NO" 37 
57 
67 
73 
7~ 
76 
lTC 

1 CODOt SLIDING NlH lfO 
20 
10 

4 
2 
1 

ETC 

2 CEVEN) HIGH F~EQUENCY ALTERNATING 25 
TRACKS 2~ 

ETC 

2 CODD) HIGH FREQUENCY ALTERNATING 52 
TRACKS 52 

ETC 

3 CEVEN) HALF FREQUENCY OUTSIDE TRACK 77 
HIGH FRE;UENCY INSIDE TRACKS 76 

77 
76 
ETC 

3 CODDI HIGH FREQUENCY OUTSIDE TRACK 01 
HIGH FREQUENCY INSIDE TRACKS 77 

01 
77 
ETC 

PATTERN DESCRIPTION DATA 

It CEVENI INCREMENTING PATTERN 
(NO ALL O•S) 

01 
02 
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H9 03 
2'.30 
2:31 
2'32 71 
233 
2'~ .. .. COODI INCREf1E~TING PA HERN 00 
23!> lNCLUDJNr; ALL o•St 01 
236 02 
2·37 
2.36 
239 
2't0 71 
241 
21f2 !5 CEVEN> THREE O•S EACH TRACK EVERY 37 
2H bTH WORD 37 
2 11it 37 
245 57 
21fu ~7 
2'1f7 57 
21t8 67 
21f9 67 
250 67 
2~1 73 
252 73 
253 H 
2!'l&t 75 
2·55 75 
251> 75 
257 76 
258 76 
259 76 
260 ere 
261 
262 !5 coooa THREE i•s EACH TRAC~ EVERY ltO 
2&3 6TH WDRO CfO 
2b1t 'tO 
2&~ 20 
266 20 
26., 20 
266 10 
26" 10 
270 10 
271 0'+ 
272 O'+ 
273 0'+ 
2 7it 02 
275 02 
2n 02 
277 01 
278 01 
279 01 
280 ETC 
261 
282 6 COODtEVEN) ALL l•S 77 
293 77 
264 Ere 
2!\5 

. '. ... 



286 
287 
286 
289 
290 
291 
e!92 
293 
2911 
295 
296 
297 
2'Jtl 
299 
300 
301 
302 
303 
304 
:\05 
306 
307 
306 
309 
.HO 
311 
312 
313 
311+ 
315 
316 
~17 

316 
319 
320 
j21 
322 
323 
321+ 
325 
326 
321 
3i>8 
329 
BO 
331 
l32 
333 
Bit 
335 
336 
337 
.S38 
339 
31l0 
.Sill 
31l2 
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7 ([VEN) RANOOH (NO ALL 0 1 81 ? 

7 CODD) RANDOM CINCLUOING ALL o•st ? 

~.~.2.2.2 PATTERN (9 fRACKt 

TH(RE ARE 8 OATA PATTERNS AVAILABL£ FOR SELECTION CO THRU 7) 

PATTERN OESCRtPTION 

It lNCREHENTJNG PATTERN 

EAC" C~ANNEL 3 BITS 

6 HIGH F~EQUENCY ALL CHANNELS 

1 RANDO" 

... s.2.3 PARITY C7 TRACK ONLYI 

DATA 

000 
001 
002 
003. 

CHANNELS 

0110 
200 
002 
202 

. . 
377 777 
EiC. ETCe 

000 
000 
000 
200 
200 
200 
100 
100 
100 
0110 
040 
040 
020 
020 
020 
010 
010 
010 
004 
OO't 
004 
002 
002 
002 
001 
001-
001 
Ere. 

377 
377 
ETC. 

? 

040 
01+0 
0110 
OO't 
OOlt 
004 
010 
010 
010 
020 
020 
02(1 
100 
100 
100 
001 
001 
001 
ltOO 
400 
400 
002 
002 
002 
200 
200 
200 
ETCe 

777 
117 
ETC. 

? 

CR 
CR 
CR 
CR 
CR 
CH 
CR 
CR 
CR 
CR 
CR 
CR 
CR 
CR 
CR 

CR 
CR 
Cl< 
CR 
CR 
CR 
CR 
CR 
CR 
CR 
CR 
CR 
CR 
CR 
CR 
CH 
CR 
CR 
CR 
CR 
CR 
CR 
CR 
CR 
CR 
CR 
CR 
CR 

CR 
CR 
CR 

CR 

CR 
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3~3 

3,4 
3~5 
3~6 

3~7 
34& 
3ij9 
350 
351 
352 
3~3 

3~4 
355 
356 
357 
3oA 
359 
360 
3&1 
3&2 
363 
364 
365 
366 
367 
3~8 

369 
370 
371 
372 
373 
374 
375 
376 
377 
376 
379 
360 
381 
3H2 
383 
364 
3~5 

j86 
387 
368 
389 
390 
391 
392 
393 
3?4 
395 
396 
397 
390 
399 
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PARITY SELECTlO~ IS EITHER EVEN OR OODw 

PAR DESCRIPTION 

0 EVEN PAHITY1 

1 ODD PARlfY 

415,2.4 DENSITY C7 T~ACK ONLY) CR 

THERE AHE 4 TYPES OF OEN$1TIES FOR SELECTION C2t5t8tC) 

OEN DESCRIPTION 

2 200 BITS PER INCH, 

5 556 airs PER INCH, 

8 800 BITS PER INCH, 

C 800 BPI COR~ DUMP, 

4t512t5 RECORD LENGT~ SEQUENCE 

THERE ARE 4 TYPES OF H[ICQRD LENGTH SEQUENCES FOR SELECTION CO THAU I) 

RLS OESCRIPTION 

0 MINIMUM LENGTH RECORDS C4 BYTES) 

1 MAXIMUM ~ENGTH R[COROS C1024 BYTESI 

2 VARYING LENGTH RECORDSt MINIMUM 10 "AXl"UH C1ST RECORDs 
4 BYTES, EACH SUCCESSl~E RECORD IS 4 BYTES LONGER 
UNTIL 25&TH RECOH0=102~ BYTfS) 

3 VARYING LENGTH RECORDS, MAXIMUM TO ~INIMUM C1ST RECORD• 
102~ BYTES, LACH SUCCESSIVE RECORD IS ~ BYTES SHORTER 
UNTIL 256TH KECORQ;4 UYTES> 

~t5e2t6 WRITE STA~T/STOP MOOE 

THERE AKE 3 TYPES OF wRITE MODES FOR SELECTION C 0 THRU ~, 

WMO DESCRIPTION 

0 NONSTOP : NO WAITING BEfWEEN WRITE OPERATIONS• NEW 
COMMAND IS ISSUED WHEN CU READY SETS, 

1 START/STOP • FULL STOP BETWrEN WRITE OPlRATIONS1 NEW 
COMMAND lS ISSUED WHEN TU ~t ~UY SLTS, 

2 RANDO~ • FULL STOP WITH RANDOM DELAY 41·~~6 MILLISECONDS) 

415,2,7 READ START/STOP MODE 

THERE ARE 3 TYPES OF MODES FOR SELECTION CO THRU 2> 
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R"O DESCRIPTION 

0 NONSTOP • NO WAITING BETWEEN READ OPERATlONS1 NEW 
COHHAND IS ISSUED WHEN CU READY SETS, 

1 START/Sl~P • FULL STOP AETWrlN REAU OPEHATIONS, NEW 
CO~HANO IS ISSUED WHEN TU KEADY SETSt 

2 RANDO~ • FULL STOP WITH RANDOM DELAY C1•256 HILLISECONDS> 

,.,5,218 FINAL TEST S(LECT APPROVAL 

AFTER SELECTING RHO• IF ALL PARAMETERS SELECTED ARE LEGAL, "OK" 
WILL BE PRlNTEo, IF THE PARAMETERS SELECTCO STILL cORRESPONO 
TO THE OP(KATORS INTENTIONS tlE ~UST TYPE A CAHklAGE RETURN 
TO SAVE THE PARAHETEHSo TYPIN& ANY OTHlR KEY NOW, OR IN FACT 
AT ANY TIME OUHING PAHAMETER SELECTION TYPING AN ILLEGAL KEY 
WILL CAUSE TrlE ~R£SlNT PAHAMLTERS TO BE 0£LETEU ANO A NEW 
PARAMETLR SELECTION TO- BE INITIATED. UP TO TlN SETS OF 
PARAMETlR SELECTIONS CAN H[ MADE, fACH SET WILL B£ EXlCUT£0 
AflER THE PR~VI~us SET REACHES ENO OF TAPE. TO TERr.INATE 
PARAMETlR SELECTION A S£CONO CA~RIAGE REfU~N MUST BE TYPED AFT£R 

SELECTINS A ~ET OF PAHAMETERS, 

... 5.2t9 TEST SEL£CTllN EXAMPLES 

TST PAT PAR urn RLS \JMO RMO 
3 2 0 2 l 0 (j OK CCR) 
3 I(? 
0 0 1 8 2 2 2 Ot\X? 
0 1 1· 8 2 1 0 OK CCR) 

tCRI 

TWO PARAMETrftS SETS WERE SEL.ECTEO BY THE ABOVE SEQUENCE 

TEST31 PATTEHN 2t EVEN PARJTYt 200 BPlt MAXIMUM RECORD LENGTHe 
WRITE NONSTOP, A~D READ NONSTOP, 
TEST 01 PATT~RN 11 OUU PARITY, 800 BPlt VARYING RECORD LENGTH 
CHIN TO MAXlt W~ITE STAHT/STOPe READ NONSTOPt 
lNOTEI lVE~ THOJGH TE~T U IS A WRITE ONLY TEST, ALL PARAMETERS 
MUST BE SATJSFIEDtt ClN THIS CASE HMO HAS NO EFFECT) 

IN TUE S[CONU PARAMEH.R SET A 11 K" WAS TYPED WHICH WAS ILLEGAL 
ANO THE SET ~AS REINlTlALIZEUt 

IN THE THIRD PA~AMLTEH SET AN 11 X" WAS TYPED INSTEAD OF A CAR· 
RIAGE RLTURN ANO THl PARAMETERS WEHE IGNORED, AFTER AT LEAST 
ONl GOOD S[T WAS SELECTlO A CARRIAGE RETURN WAS TYPED AT THE 
BEGINNING OF THE PARAM[llR SELECTION ANO TtlE PROGRAM WOULD START 
TESTING, 

NOTE: IF NO 7 T~ACK UNITS ARL AVAILABLE FOR TESTING, THE 
PROGHAH WILL PRINT XXX IN THE PARITY AND DENSITY POSITIONS 
SINCl Tr1EIR SPECIFICATION IS NOT REQUIRED FOk 9 T~ACK UNITS. 

,.,5,2e10AUTOMATIC PA~AMtTEK SELECTION 

CR 
CR 
CR 
CR 
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.. 57 
'158 
.. 59 
rt60 
ltbl 
lt62 
16&3 
ltf>lt 
ltb5 
lt66 
lt67 
lt66 
lt69 
lt70 
.. 11 
1672 
"73 
16H 
lt75 
'•76 
lt17 
lt78 
lt79 
'l60 
lt81 
ltR2 
:+83 
1681t 
ltl'5 
16flb 
'tfH 
't88 
1669 
't90 
lt91 
lf'l2 
lt93 
1694 
'195 
'196 
lt'J7 
lt98 
'199 
500 
501 
502 
503 
501t 
505 
506 
507 
506 
509 
510 
511 
512 
513 

STARTING AT 200 WILL CAUSE THE FOLLOWING TEST PARAMETERS 
TO 8£ SELECTED AUTOMATICALLY l 

TST PAT PAR OEN RLS WMO RMO 
3 7 1 c 2 1 l 
3 0 0 8 3 1 l 
2 1 1 5 2 0 ~ 

NOTE& PARITY ANQ DENSITY PAHAMETERS APPLICABLE TO 7 TRACK ONLY CR 

~•O OPERATING PROCEOUR[ 

~•1 OPERATIONAL SWITCH SETTINGS 

5•lt1 

THE OPERATIONAL SWITCH SETTINGS ARE USED TOI 

A, ALTER ERROR RECOVERY PROCEDURES 

Bt DELETE ERffO~ PRINTOUTS 

C, CAUSE A TfST S£UUENCE TO BE REPEATED WITH A VARIATION 
THE PATTERN, KECQRO LENGTH SEQUENCE, WRITE MODE, OR READ MODE 

SW ITCHES ro Al TEH ERHOR HECOVERY 

TH£ FUNCTION PE~FORMEO IS WITH THE SWITCH IN THE "1" COR UPl 
POSIT IOU, 

SW 

5 

6 

FUNCTION 

OELCTE READ HE-TRYS 

DELETE W~ITE XIRG 

WRIT£ STATISTICAL 
RECOVERY 

PURPOSE 

USE OF THIS SWITCH WILL CAUSE 
DELETION OF THE NORMAL SEQUENCE 
OF TRYING TD Rl•REAO A RECORD 
AFT[R A RlAO lR~ORt THIS WOULD 
BE USEFUL FOR SCOPING READ 
OPC:RATIONS, 

USE OF THIS SWITCH WILL CAUSE 
RECOHOS WITH WRITE ERRORS TO 
BE LEFT ON TAPf.e HIE R[AD PASS 
WITH DATA TYPEUUTS SELECTED 
~OULO BE U~(fUL fOR DETERMINING 
WRITE ERROR ORIGINS, 

USE bF THIS SWITCH WILL CAUSE 
A BACKSPACE 2 RLCORos. SPACE 
FORWARD 1 RECOKU, HEWRITE RECORD 
SEQUENCE TO Ol USED INSTEAD 
OF WRITE XIRG SO THAT THE RECORD 
Wlll BE HlWMITT£N ON APPROXl• 
MA TEL'( Hit: SAML AIU.A OF T APL 
WHERE THl WRITE ERROk OCCURHEDe 
THIS METHOD K(EPS THE INTER• 
RECORD GAP FROM GETTING LARGER, 
DATA IS WfUTTEN OV[fC TUE.: SAME 
SPOT ON TAPE TO TRY ANO FIND BAO TAPEt 



!Ult 
515 
516 
517 
518 
519 
520 
521 
522 
523 
5~ .. 
525 
526 
5?1 
526 
529 
530 
531 
532 
SH 
531f 
535 
5.56 
:>57 
5.58 
539 
5'•0 
5 .. 1 
5'•2 
5 .. 3 
51p+ 
5 1•5 
5'•6 
5 .. 7 
51f8 
51f9 
550 
551 
552 
553 
~!lit 

555 
556 
557 
556 
559 
560 
561 
562 
5b3 
56 .. 
5f>5 
566 
567 
568 
569 
570 

!5'112 

61 

61 l 

SWlTCHt:S 10 CONTHOL CRliOR PHINTOUTS 

THE FUNCTION PE~FORHED JS WITH lHE SWITCH IN THE "1" COR 
UP) POSITION, 

SW FUNCTION PURPOSE 

13 SUPPRESS ERROR THE STATISTICS CONCERNING THE 
PRINTOUT NUMRER ANU TYPES OF ERRORS WILL 

BE PRINTED ~HEN THE TAPE UNIT 
REACHES ENO OF TAPE, FOR LONG 
P[RJOOS OF TESTING COVERNIGHTt ETCI 
IT ~AY BE SUFFICIENT TO RECEIVE 
THIS INFORMATION ANO-NOT HAVE A 
TYPrOUT EACfl TIME AN ERtl.OR OccURRED 

8 PRINT ER~OR STATISTICS AFT£R COMPLETION oF EVERY RECORD 

SW 

0 

SWITCH TO ALTER TEST PATTERNS 

FUNCTION 

CHANGE PATTERN 

LENGTH SEQUENCE INSTEAD OF AFTER 
£ND OF TAPE AS IS NORMAL, . 

PllAPOSE 

AFT£R COHPLETION OF A TEST SE. 
QUENCE REPEAT WITH NEXT PATTERNt 
UNTIL PATTERN 1 IS COHPLETEUt 

THIS FEATURE IS USEFUL FoR TESTING HANY Co~BINATIONS oF TEST 
PATTERNS WITHOUT REQUIRING THE OPERATOR TO TYPE IN A LARGE 
NUMBER OF PARAHETERS, 

EXAMPLE a 

WITH swo:t 

TST· ?AT PAR OEN RLS WHO RMO 
l 2 0 2 1 0 0 
.. 6 0 2 0 0 0 

TlST l WILL BE EXECUTED 6 TIMES CP~TT£RNS 2•7) 
ANO THEN TEST q WILL BE EXECUTED 2 TIHES CPATTERNS 6 1 7) 
NOTE: XXX PRlNTEO FOR PAHITY AND DENSITY IF ONLY 9 TRACK UNITS CR 

ERRORS 

WRITE ERRORS 

THE FOLLOWING E~ROR TYP£OUTS AttE POSSIBLE DURING A WRITE 
OPERATION, 

At WHITE STATUS ERROR 

COMO 
xx xx xx 

STATUS 
xx xx xx 

RECORD LENGTH EXPECTED ACTUAL 

THIS wlLL OCCUR IF ERROR CBJT 1~ OF COHHANO REGISTER) SETS 
ON A ~RITE COMMA~D• THE CONTENTS OF THE COMMAND ANO STATUS 
REGISTERS IS PRINTED ALONG WITH THE RECORD NUMBER ANO RECOR 

"~ 
·! 



Plf68 

571 
572 
573 
5 l&l 
575 
576 
577 
576 
579 
SAO 
:>Al 
582 
583 
58 .. 
585 
586 
587 
588 
589 
5':10 
S'H 
592 
593 
S'H 
595 
596 
597 
598 
599 
600 
601 
602 
603 
60 .. 
C,05 
606 
607 
608 
609 
610 
611 
612 
613 
614 
615 
616 
617 
&16 
619 
620 
621 
6?2 
623 
6?'f 
625 
626 
627 

6t2 

LENGTH• 

8t XIRG ~RITTEN 4 TlMtS 

THIS ~ILL OCCUR lF A WRITE STATUS ERROR CANNOT 8£ ELIMIN• 
ATED IN ~ ATTEMPTS AT RE•WHITING THE RECORD WITH EXTENDED 
JNTERREc~RO GAP, NOT POSSIBLE DURING TEST O OR 1 AS THESE 
ARE 11 ~RITE ONLY" TESTS ANO IT IS NOT ABSOLUTE.LY NECESSARY 
FOR THE q[CORos TO ~l. ~RITTrN PROPERLY. SETTING SWITCH 
5 !0 A 11 111 ~ILL DELETE "~RITE" WITH XlRGt 

Ct ENO OF TAPE 

ORV PAT PAR DEN MOOE RECORD LENGTH 
0 7 0 800 SSTP 1276 MAX 

WRITE ERqoRS ~ 5 
RECOVE~EJ AT 1 : 3 
kECOVE~EJ AT 3 : 1 
PERMANENT OAOSPOT ~ 1 

ORV : UNIT NUM~ER 
PAT : PATTERN NUMBER 
PAR : PAqtTY C7 TRACK ONLY• 
OEN : OE~SITY C7 TRACK ONLY) 
MODE : W~IT( STAHT/STOP ~oor 
kECORO ~ NUMBER OF R[COROS 
LENGTH : LlNGTH OF HECOHOS 

CR 
CR 

ON UNIT o, USING PATTlRN 7t EVEN PARITY, 800 BPlt WRIT£ 
MOD£ STA~T/STOPe 1276 RECORDS OF HAXI"UM C10 .. 8 BYTES) LENGT 
~ERE wHITTlN1 OUHING THAT TIME 5 WRITE STATUS ERRORS 
OCCUR~EO, 3 WERf RECOVERED ON THE lST RE-WRITE, 1 RECOVERED 
ON THE 3~0 RE-~RJTE, TH[ REMAINING EHROH NOT RECOVERED IS 
CONSIJER~O TO bE CAUS[O BY A P£RMANENT BAO SPOT ON TAPEt 

NOTES THE ABOVE fXAHPLE ILLUSTRATES OUTPUT FOR A 1 TRACK UNIT, CR 
IF THE UNIT wAS 9 TRACK, X WOULD RE PRINTED IN THE PARITY CR 
AND DENSITY POSITIONS. CR 

READ l.RilOHS 

THE FOLLOWING E~ROR TYPEOUTS ARE POSSIBLE DURING A READ 
OPERATION I 

At READ STATUS ERROR 

COMO 
xxxxxx 

STATUS 
xxx:<xx 

RECORD LENGTH EXPECTED ACTUAL 
.. 7 .. 

CR 

THIS ~ILL OCCUR WHEN ERROR CBIT 15 OF COMMAND REGISTER) 
srrs DURING A Rf AU OPERATION, THE CONTENTS OF THE COMMAND 
AND STATJS REGISTERS IS PRINTED ALONG WITH THE RECORD NU"BE 
AND Rt:.Co.:to LlNGTlh 

8t kEAD DATA ERROR 



628 
629 
630 
631 
632 
6~3 

631f 
&35 
636 
,;37 
638 
039 
6&JO 
61U 
61f2 
b!J3 
61tlf 
6145 
61t6 
61t7 
61+6 
61t9 
6!»0 
651 
652 
653 
E.54 
655 
656 
657 
6~8 
659 
660 
661 
662 
663 
664 
665 
&66 
667 
668 
t.69 
670 
671 
672 
673 
67 .. 
6·75 
676 
677 
67A 
679 
680 
661 
662 
683 
6Alf 

••3 

Ct 
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COMO 
UXXXK 

STATUS 
)()()(XXX 

RECOHO LENGfH EXPECTED ACTUAL 
107 1024 177777 175777 

THIS ~ILL OCCUR WHEN THE DATA READ OOlS NOT AGREE WITH THE 
OATA wRlfTENt THE CONTENTS OF THE COMMAND ANU STATUS Hr.GISTrRS 
JS PRINTE:0 1 ALONG WITH TliE RECORD NUMBER ANO Rf.CORO LENGTH,. 
ALSO PRJ~TEO lS THE CONTENTS OF THE MEMORY ADDRESS FROH 
liiHICH TUE: DATA l.JAS WRITTEN CEXPECTEOt ANO HIE. cONT[NTS OF THE 
MEMOR'f AJDH(!jS IIH\l wril(.11 IT WAS li£AD (ACTUAL), HHS INDl• 
CATES TH£ FJRST DATA TRANSFfR ERROR FOUND FOR THE RECORD, 
NO ATllM~T IS MA~E TO OETER~INE 1F THERl ARE OTHER DATA fRHORS 
JN TttL R ECORU, 

READ PASS 

ENO OF TAP( 

ORV PAT PAR OEN MODE RECORD LENGTH 
3 q 1 CD NSTP 1276 H·MAX 

HEAD STATUS ERROHS ~ 3 
DATA ERRORS : 1 
NON RECO~EHABLE ERHORS : 0 

ON UNIT Se USING PATTERN q, ODO PARITY, CORE DUMP, R£AO "ODE 
NONSTOP, 1276 RECORDS OF VARYING LENGTH Clf TO 102q, WERE 
READ, OU:UNG TttAT TIM£ 2 READ STATUS ERRORS ANO 1 DATA 
ERROR occukRlOt THERE W£RE 0 NON-RECOVERABLE ERRORS WHICH 
INulCAT£S TtlAT THE STATUS ANO DATA ERRORS WERE f.LIMINATEO BY 
R£-~EAUI~G THE RECORD UP TO THREE TJHES1 

NOTES THE SA~E lUTPUT CONVENTIONS FOR PARITY ANO DENSITY AHE 
APPLICABLE ~ERE AS IN SEc. 6.1.c 

CR 
CR 
CR 

ERkOR RECO~ERY PROCEDURES 

WRITE ERRO~ RECOVERY 

THE PROCEDURE TO RECOVER FROM A WR1TE ERROR IS DETERMINED BY 
THE FOLLOWlNGI 

A• IS IT A nwRITE ONLY" TEST OR ~ILL THE DATA BE READ? 

e, IS "WRITE STATISTICAL RECOVERY" SELECTED CSW 6:11? 

C1 JS "DELETE WHITE WITH XIRG" SELECTED (S~ 5=1,7 

'•31111 IF IT JS A "WRITE ONLY" l[ST ANO "WRITE STATISTICAL RECOVERYM 
IS NOT SELECIEO t&W 6=0t THE WRITE ERHOR JS SIMPLY COUNTED 
AND THE PHOGHAH PROCEEDS TO TH£ NEXT RECORD, 

16•3•1•2 IF IT IS A "WRITE ONLY" TEST AND "WRITE STATISTICAL 
I RlCOVERY" IS S[~ECTED CSW 6=1,, A WRITE EHROH IS COUNTED ANO THEN 
I A RECOVERY SEQUENCE CUACKSPACE 2 RFCORDS, SPACE FORWARD 1 RECORD, 



685 
686 
667 
6fl8 
E.89 
1~90 
6~1 

b92 
,;93 
691t 
095 
696 
697 
696 
699 
700 
701 
702 
703 
701t 
705 
706 
707 
708 
70'J 
710 
711 
712 
713 
71~ 
715 
716 
717 
718 
719 
?P.O 
721 
722 
723 
72 .. 
ns 
726 
727 
720 
729 
730 
731 
732 
733 
731t 
735 
736 
737 
736 
73CJ 
7 .. 0 
Hl 

I 
I 

' I 
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REWRITE RECOROt IS ENTfRE01 THIS RECOVERY SEQUENCE WILL BE 
REPEATED UP TO 7 TIMES IF THC WRITf ERROR PE~SISTS, IF A 
WRITf lRROR lS ~OT ELIMINATED AFTER THE 8TH Af TEMPT IT IS 
COUNTED AS A PE~MANENT BAO SPOT ON TAPEt STATISTICS ARE SAVED 
TO INDICATE tfOW MANl' TIMES THE REWIHTE SEQUt:NCE. HAO TO BE RE• 
PEATEO TO RECOVER fROM EACH ~RITE rRROK, 

16•3•lt3 IF IT JS A "WttITE AND REAOh TEST AND "WRITE STATISTICAL RECOVERY" 
I IS SE.l[CllO CSw 6=1> 1\ND H;ff<iTI:.. WlTh XIHG 11 IS NOT UlLETEo lSw 5:ot 
I THE PHO&HAM ~IL~ FIRST ATTEMPT TO oo A "WklTE STATISTICAL «Lcov£RY • 
I IF A PERMANENT 3AD SPOT lS [~COUNTERED THE PROGRAM WILL THEN 
I ATTEMPT TO Rt:COllEH WITl11 A 11 WllITE WITH XIHG 11 , FAILURE TO RECOVER 
I AT THIS POINT S~OULD HESULT IN A READ ERRO~ OUkJNG THE READ PASS, 
I 
16t3•lt~ IF IT IS A "WRITE AND READ~ TEST AND "WRilE SIATISTICAL RECOVERY" 
I IS NOT SELECTED cSW 6:01 AND "WRITE WITH XIHG11 IS ~OT DELETED 
I lSW 5:0t THE PROGRAM WILL THl' TO RECOVER ONLY UY REWRITING THE 
I RECORD WITH EXT~NLJEO IHTERHCCOHD GAP• FAILURE TO RECOVLR SHOULD 
I RESULT IN A ij(A) lRROH O~RING READ PASS, 
I 
&,312 READ [kROR Rf.ClVERY 

A READ ERROR CA~ OCCUR FOR TWO REASONSS STATUS ERROk OR DATA 
ERROR, A PROPER COUNT IS TA~lN FOR EACH TYPE OF ERROR, RECOVERY 
OF A READ lR~OR WILL CONSIST OF TRYING TO RE-R[AO THE RECORO UP 
TO TWO MORE TIMES (UNLESS SW~:1 TO OELETl REAU RC·TRYS FOR 
SCOPING PURPOSESlt If THl ERROR PERSISTS IT lS CONSIUEREO "NON• 
RECOVERABLE" ANO THE PROGRAM WILL CONTINUE WITH THE NEXT RlCORO, 

7• RESTRICTIONS 

NONE 

8• MISCELLANEOUS 

8•1 TAP( LCNGJH 

SINCE EACH OF THE TESTS DEPfND ON REACHING THE "EOT" RtFLECTOR 
FOR T£RM1NATlNG IT CouLD BE ADVANTAGEOUS TO USE A "SHORT" TAPE· 
THIS WOULD A~LOJ FOR Lf~S TIME TO RUN A SERIES OF TESTS WHILE 
VARYING TH[ TEsr PARAM[TlRS CREFERfNCE 5,1,3t, HOWEVER, THIS 
IS NOT IUTEN0£D TO IMP.LY THAT CONSTANTLY CHANGING THE TEST 
PARAMETERS CONSTITUTES A MORE DIFFICULT TEST OF DATA RELIABILITYt 
THE LENGTH OF TIHL UNOEH TfST IS MokE LIKELY TO SUPPLY THAT, 
IN ANY lVLNT, Ij: A 11 SHOllT 11 TAPE ·IS OESitllO, JUST PL.AC( AN 11 EOTll 
REFLECTIVE STRJ~ APPROJIHATfLY 50 FEET DOWN TAPE FROM THE "DOT" 
MAnKEH, SO THAT THE TAP[ IS STILL USEFUL AS A "LONG" TAPE 
ANOTHER 11 BOT 11 MAflKEH COllLO Bl PLACfD A suur<r DISTANCE ((\f>fROX• 
IMAJELY 10 FEET) fAHTHfR UOWN ON T~PE, THIS WOULD lFFlCTIVELY 
GIVE l'OU TWO TA:J[S, CAM MU!;;r uE El<f.HClSUI WHEN MOUNTING THE TAPE 
TO POSITION lT AT THE PROPlR "UOT" MARKER, . 

8•2 MEMORY AVAILABLE 

THE PROGRAM ~[QJIRES 4K OF MEMORY, IF 8K IS AVAILABLE, 
STARTING THf PR~&RAM AT AUORLSS 200 OR 210 WILL EXPAND THE WRITE 
AND R(AO UUFFEHS SO THAT MIN1HUM LfNGTH RECORDS WILL BE 

'·) 
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71t2 
H3 , .... 
HS 
7 .. 6 
7'+1 
748 
71f9 
750 
751 
752 
753 
7!llf 
7!>5 
75& 
757 
758 
759 
760 
761 
762 
763 
764 
1E.5 
766 
767 
766 
769 
770 
771 
772 
113 
771f 
775 
7'16 
777 
1"16 
779 
780 
781 
782 
783 
784 
785 
766 
767 
768 
789 
790 
791 
7':12 
793 
7<Jlf 
7~5 

7% 
797 
796 
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8 BYTES ANO "AXIHUM LENGTH RECORDS WILL BC 201t8 BYTES, 

9• PROGHAM OESC~IPTION 

9•1 GENEHAL OESC~IPTIO~ 

THE PROGRAM IS OESIGNED AROUND TWO "AIN SUBROUTINES "WRITE~ ANO 
uR[AOu ANO A SE~IES OF MINOR ~UBROUTINES FOR MANIPULATING UNIT 
SELECTIO~, HANO~ING EHRO~ STAlISTicS, ANO RECO~D POSITIONING, 
IF MOR[ THAN ON( UNIT IS S£L£CTEU THE UNIT WllH THE LOWEST 
NUMBER IS SELECTEU FJHST AND WHEN THE SEQUENCE IS COMPLETED 
THEN THE NLXT LOWEST UNlT NUMUER IS SELECTf.0 UNTIL ALL uu1rs HAVE 
BEEN SLLECTlO, THIS PROCESS IS ~lPfATEO UNTIL ALL UNITS REACH 
ENO Of TAPE, 

9•2 TEST 0 

THIS IS A "WRITE ONLY" TESTt THE PROCEOUHE IS TO WRITE 1 RECORD, 
REPEAT FOR ALL JNITSt CONTlhUE UNTIL EOTt WRITE MOOE Of NONSTOP 
CWMO:O) WILL ~OT ~E A~ £FF£CTIVE SELECTION FOR THlS TEST BLtAUSC 
THl WRITE ROUTJ~E IS EXITED AFTER fACH RECOHO TO DETERMINE IF 
ANY OTHER UNITS ARE SELECTEOt READ MODE CRMO) HAS NO EFFECT ON 
THIS TEST, 

915 TEST 1 

THIS IS A ttWRJT£ ONLY" TEST SIMILAR TO TEST 0 EXCEPT A SEQUENCE 
OF 256 HECOROS IS WRITTEN ON EACH UNIT-BEFORE CHANGING TO THE 
NEXT UNIT1 READ MOOE CRMOt HAS NO £FFECT ON THIS TEST, 

9•1t TEST 2 

THIS IS A "WRIT£ ANO READ~ TESTt THE PROCEDURE IS TO WRITE 256 
RECOHOS ON EAClt UNIT, THEN BACKSPACE 256 RECORDS ON EACH UNIT, 
THEN R[AO 25b RtcORDS ON EACH UNIT, ANO THEN R£PEAT THE SEQUENCE 
UNTI~ ALL UNlTS ARE AT EOT, 

9•5 TEST 3 

TlllS IS A "WHITE ANO RfAO" TEST, THE PROCEOUHE IS TO WRITE l 
RECOH0 1 UACKSPACE 1 READ l RECORD AND REPEAT FOR.EACH UNIT 1 THEN 
REPEAT TH[ SEDU~NCE UNTIL AL~ UNITS ARE AT EOT, WRITE MOOE OR 
READ HOOE OF NO~STOP C~MO:O OR RHO:O) WILL NOT BE EFFECTIVE 
FOR TtHS TESJ, 

CJ•6 T£ST If 

THIS IS A "WRIT£ AND HEAO" TEST, IT IS SIMILAR TO TEST 2 EXCEPT 
UNITS ARE CHANG~O BtTWEEN EACH RECORD OUR ING WRITE, .BACKSPACE, 
ANO R[AUt WRITE MOOE OR REAU ~ODE OF NONSTOP CWHO=o OR RMO=o• 
WILL NOT BE EtF~cTIVE FOR ThIS TEST, 
NOTE: THIS TEST WILL NOT FUNCTION PROPERLY WHEN OPERATING 
ON A DUAL 0[1~SITY SYSTEM CNRl/PE) WHOSE DENSITY SELECTION 
IS COMPUTER t0NfR0L£0. 

917 TEST 5 
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799 
800 
801 
802 
803 
801f 
805 
8tJf, 
607 
808 
809 
810 
811 
912 
813 
8llf 
815 
616 
817 
818 
619 
620 
821 
822 
1\23 
621+ 
825 
au. 
827 
628 
B29 
830 
831 
832 
833 
831f 
635 
836 
837 
6311 
839 
6'*0 
~ltl 
81f2 
61t3 
81+4 
81+5 
846 
81H 
81t8 
849 
850 
tl51 
852 
1\53 
851t 
855 

15 

14t 
13 

112 
I 
111 
110 
19 
I 
18 
17 
16 

' HS -, .. 
13 

' 12 
11 
10 
I 
I 
I 
I 

1u, 

I 15 

lit 
13 
12 

11 
10 

I 9 
I 
I 8 
I 7 
I b 
I 

' 5 I 4 
I 3 
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THIS IS A "READ ONLY" TEST, THE PROCEDURE IS TO READ 1 RECORD, 
HEPEAT FOR ALL JNlTS, ANO CONTINUE UNTIL ALL UNITS ARE AT EOT, 
THE MAIN PURPOSE OF THIS TE~T IS TO PROVE COMPATIHILITY AMONG 
TAPE UNITS, A T~PE THAT IS WRITTEN ON ONE UNIT SHOULD BE AliLE 
TO Al RlAO ON A~Y OTHl~ UNilt f[ST PARAMETERS THAT SELECT 
PATT£RN ANO ~EC~RU LENGTH SfOUENCE MUST BE THE SAME AS THOSE USED 
TO WRITL THE DATA ON TAPE, ANY OF THE OTHLR TESTS CO THRU It) 
CAN 8£ IJSLO J 0 :iENEKA fl TllE D/, TA, 

LISTING 

STATUS ANO CO~HAND REGISTER OIT ASSIGNMENTS 

COHMANO KEGIST£R 

ERROR 

DEN 8 
OEN 5 

00 = 200 BPI 7 TRACK 
01 = 556 BPJ 7 TRACK 

POWER CLEAR 

PARITY 
UNIT SELt BIT 2 
UNIT SELt BIT 1 

UNIT SEL, BIT O 
CONTKOL UNIT READY 
INTERRUPT ENAB~E 

ADORtSS BIT 17 
AOOR[S::; on 16 
FUNCTION OJJ 2 000 

001 
FUNCTION BIT 1 010 
FUNCTIO~ BIT 0 011 
GO 

0 = 000 1 : EVEN 

= OFF LINE 

= 1REAO 
= WRITE 

= IMRITE EOF 

STATUS RE.GIST£R 

ILLEGAL COMMA~O CILCJ 

ENO OF FILE CEOFJ 
CYCLICAL REOU~OANCY ERROR CCRE> 
PAIHTY ,ERROR CPAEJ 

BUS GRANT LATE C6GLI 
ENO OF TAPE C£OlJ 
~ECORD LENGTH ERROR CRLE) 

BAD TAPE ERAO~ CBTEI 
NON EXISTE~T ~EMORY CNHXJ 
SELECT KEMOT( CSELRI 

BEGINNING OF TAPE CBOTt 
7 CllANN[L C 7C•U 
SETTLl OOWN (SOWN) 

10 : 800 BPI 7 THACK 
11 = 800 BPI 9 TRACK 

100 = SPACE FORWARD 
001 = SPACE REVERSE 
110 : WRITE XIRG 
111 = REWIND 

\ 
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8!.6 
857 2 WRITE LOCI< CW~Lt 
856 1 REWIND STATUS CRWSt 
859 0 TAPE UNIT REAOY CTUfll 
l\f.O 
au eENABL AHA 
862 000000 .ENABL ABS 

863 .NLIST TT14 
864 I 
665 ·························*························ •••••••••••••••••••••••••• •• 
866 I 
661 tTilLE OATUH DATA RELIABILITY • 7 ANO 9 TRACK CR 
868 oooouo RO="o 
869 000001 Rl=~l 
870 00001.12 R2=12 
871 00001.1.5 R.3="3 
872 OOOOll'* R'+=~IJ 
873 00001.~ R5=:55 
874 00001.16 sP=~6 
875 0000v7 pC:,;7 
676 oooouo .=o 
877 000010 .=10 CR 
e·10 00001.15 .REPT 5 CR 
879 .+2 CR 
8uo HALT 1TRAPPEO TO PREVIOUS ADDRESS CR 
881 .nanR CR 
882 0000,, .. .=3 .. 
t!03 00003 .. 012006 TRAPj .. 
681f ooc200 ,=2no 
885 000200 0001~7 001152 JMP AUTOST 
886 00020lt oor11.H 0015~2 JMP "EM'tK 
867 000210 0001,,7 00155& JMP "EM8K 
688 000211+ 1725i!O HTSI 172520 
889 000216 17250!2 f1TCI 172522 
890 000220 1725~ .. BCI 17252't 
891 Ou0222 112sa CAI 172~26 
892 00022 .. oooouo 0 tPHIMARy INTERRUPT VECTOR LOCATION Cll 
693 000226 00001.10 0 CR 
69&l 000230 17"/7/6. CCI 177776 
695 000232 177510 SRI 177570 
8Yb 0U0234 1775t>Q JKSl 177!.160 
8'J7 000236 1"/75bZ TKBl 177~62 
698 OU02'l0 1775t.• TPS: t 775b't 
899 OU02'l2 1775Lfa TPBI 177566 
900 0002 .. 4 00201.10 HAXL£tH 102&f. MAX HECORO LENGTH 
901 0002&f6 oooou:• MlNLEN: I}. MIN KECORO LENGTH 
902 000250 0133d wBUF: UUFFlR STARTING ADDRESS OF WRIT£. BUFFER 
903 000252 0153~'1 RBUF: BUFFER+1021te STARTING ADDRESS OF READ BUFF 
901J 00025 .. 0002 ..... "nv: 2?4 
905 1TEMPORAIH sroRAGE AREAS 
906 OU0256 000000 ATSTI 0 
907 ooou,o 00001.10 0 I SECONDARY INTERRUPT VECTOR LOCATION CR 
908 0002£.2 ouoouo 0 CR 
909 000264 oooouo ORVSEL: 0 
910 000266 00001.io SlRLlNZ 0 
'311 000270 oooouo t.ENGT11: 0 
912 000272 00001.10 MSBlTS: 0 

.j 
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970 001122 oooouo 0 UP JO 10 TESTS CAN BE SE ECTED 
971 00112ct 00001.10 0 BE KUN IN CONSECUTIVt OR ER 
972 001126 oooouo 0 
973 001130 oooouo 0 
97ct 001132 oooouo 0 
975 001131f oooouo 0 
97£ 001136 oooouo 0 
977 001140 00001.10 0 
978 0011 1•2 oooouo 0 
979 001 l'llf oooouo 0 
980 001 \116 000111.10 pGf100E: 0 •PATTERN GEN. f100£ - 1 n, 2='1 Cit 
961 0Cll!50 oooouo STFLGS: 0 17 TRACK FLAGS•BIT SET FOR EACH 7T UNIT CR 
~02 001152 0127Ub OOOct50 AUTDST: MOV #SUCK,SP &SET STACK POINTER CR 
963 001156 0127.H 177777 000256 MOV a-1,ATST CR 
961f 001161f 0127j7 03771f5 001120 MOV "37745, TS TT BL 
965 001172 0121:.1 030265 001122 HOV •30:?65,TSTTBL+2 
986 001;•00 01'7H 021540 OOU 21f MO\I "21540,TSTTBL+lf 
987 001206 0127.,7 000003 001110 HOV #3 1 NUMTST 
966 0012llf 0127j7 123456 007260 HOV "1231t561LONUH I PRIME RANDOM NUMBER GENERATOR 
989 001222 Ol 27"7 176543 0072b2 HOV fll 7';543eHINUM 
990 I DETERMINE T~E SI7£ OF TH£ WRITE AND READ BUFFERS 
~91 001230 0127~1 00121f4 OOOOUlf HOV #NXl'IRET, iiHt'+ I SET UP NSM VECTOR 
~92 00123b 00~7.H 02332'+ TST BUFF£R+4096. I OVER ctK OF f1EHORY 
99.5 001242 0004U' BR OVEPc+K I Bil IF YES 
994 001?44 0226i::6 NXMRETI CMP tSPl+t(SPI+ I POP THE STACK 
';1')5 00124E. l0'11tj6 St:H~'+K CR 
'ii% 001250 OOOlfll l BR TU.sEL 
997 OU1252 1011'+'*0 ov£RlfK: SETM6t< CR 
996 1 DETlRMINE ORIV£S TO BE TESTED 
999 I A DRIVE WILL uc· TESTED IF& 

1000 I 1. lT CAN BE SELECfEO 
1001 I 2. IT IS WRITE ENABLED CR 
1002 00125'+ 0127j 1 000006 00000'+ TU.SEL: MO\I fl6 1 01U'+ &SET TRAP CATCHER 
1003 001262 012111 010000 176726 MOV "10000,iilHTC IPWR CLR 
100'+ 001270 OO~Q.l7 000261f Cl.R DfW!->EL aCLEAH DRIVE TABLE 
1005 00127'+ 0050.)1 001150 CLR STFLGS &CLEAR 7 TRACK UNIT FL 6S CR 
1006 001300 OOf>O·H 000272 CLR H&IJJTS 
1007 00130'+ 01271.JO 000200 MOV n200,Ro IRO=DRIVE: 0 
lOOb 001310 10~717 176702 TSTB QlMTC 
1009 001311f 1000j~ BPL IOSfLF IBR IF NO CU READY 
1010 001316 013717 000261f 176672 NXTe TU: MOV ORVSELtiHTC ISt:LECT A ORIVl 
1011 00l324 0127ll2 000024 MOV U2D.,R2 ISET UP R2 FOR WAIT LO P 
1012 001330 032111 000100 176656 USSTSTI BIT non ,@MTS IDOES DRIVE EXIST? 
1013 001336 0010U5 ONE USS.OK 16tt IF HS 
101'1 001 WO oo~~u2 DLC R2 
1015 0013'42 003312 AGT ussrsr 
1016 OOlJIJI~ 000'1 l't l:iH NO.SEL &URIVE IS NON-EXISTENT 
1017 00134& 032711 000004 17661t0 USS.OKI All 11' .. @MTS llS WRITE LOCK ON? CR 
1018 OCl 351f 001010 BNC NO.SEL I YES CR 
1019 0Ulj56 032111 000020 1766.~0 un t120.Dl"1TS llS DRIVE 7 TRACK? CR 
1020 001364 001'•02 BEQ US$10 I NO CR 
1021 001.%6 O';)OO.!i 1 001150 l:llS RO,STFLGS ' YES • SET 7 TRACK DR VE BIT. JN FLA&S WORD CR 
1022 0013"12 0500..;, 1 000272 uss1oa BIS RQ,"4SlllTS ISET DRIVE NO, IN TABL CR 
1023 001.H6 10!>2.!il 000265 NO.SELi rnca ORVSEL+l I INC• THE DRIVE NUMBER 
1024 001402 0002'*1 CLC 
1025 001 .. oc+ 0060110 ROR RO HIAVE ALL DRIVES BEEN ESTEO FOR EXISTENCE? 
1026 001'106 001345 UNE NXT.TU IDH IF NO 

·-~~. -~~-~ 
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1027 I TYPE-ou1r NAHL OF PROGRAH ANO HIN, ANO HA)(, RECORD L.ENGTHSt 
1028 0011t10 0127U2 012502 JOSlLFI HOV lfMSG10AeR2 
1029 OOl'tl't 10't4U .. ·roP 
1030 001't16 0137U2 0002't6 110V "'INLEN,R2 
1031 001422 10lt4o:.6. DECP~T IPRINT MINt LENGTH 
1032 001421t 0137u2 0002'tlt HOV MAXLENeR2 
1033 001430 1041t0c:b IJE.CPIH IPRINT HAXe LENGTH 
1034 0011f32 0057:.7 000272 ·rsr folSBJTS l~tRE ANY DRIVES SELEC 1:01 
1035 001436 001oui? nrH. .+6 IB .. IF YES 
1036 0011.l40 0001~7 001564 ,JMP STARTl 1NO-·GO HAVE OP~RATOR 1:LECT DRIVES 
1037 1 TYPE-ou·r THE ORIVf/S TO BE TE.STEO 
1036 001441t 0127U2 012601t MOV UMSG10BeR2 
1039 001450 1044U" ·ror 
1040 001452 1050.H 013321t. ~CLRB BUFFER 
1C41 001456 Ol27U1 013324 l"\OV lfBUFFERtR1 
10'l2 001462 005000 ICL.H RO ISET RO To DRIVE 0 
10H 00lli64 0127U2 000200 MOV u200,R2 ISET R2 TO DRIVE 0 
1044 1FORH ANO SAVE OHIVE NUHBER FOK TYPE•OUT 
101f5 001tt70 1050iH 1CLFtO CRU+ ISET EOH 
101f6 001••72 11274' 1 OOOOlfO IMOVB ". • CRU+ I SPACE 
10'l7 0CJ11f76 O!li2·H 000272 LOOPER I !BIT R2,MS01TS IUlD THIS DRIVE NUMBER UIST? 
10'l6 001502 0014U5 lfJEQ ZEROOO IBR IF NO 
1049 UU1504 llOOll IMOVll Ro tC Rlt IYES··SAVE THE NUMBER 
10!)0 001506 1~27ir!1 000060 llHSfl tl•O.CRlh I MAKE IT ASCII 
1051 001512 11n.~1 000051.l IMOVB u•,,etU)+ &COMMA 
1052 01.)1516 0002'*1 zEROOOI <CLC IPOSITION DPlVE BIT 
10~3 001 ~.20 OG60IJ2 lf{OU R2 
1054 001522 OOf12UO INC RO IUPOATE DRIVE NUHBER 
1055 00Hi24 02uot:: 1 000007 CMP RO, #1 ILAST 
10t>6_ 0015~0 0037b2 f:ll.E LOOPER IBR If NO 
1057 001532 10!)0! 1 Cl.RA (Rl) ISt::T EOM 
1056 001534 1127't 1 000100 MOVB 11 1 @, .. fRU ICH & L.F 
1059 001540 0121u2 013324 MOV UUUFFEReR2 1TYPE THE ORJVE/S SELE 'FED 
1060 001544 11)44U~ TOP 
1061 0015'1f6 OOOP7 002602 .JMP EXEC UT 1GO START TES Tl NG 
1062 
1063 I MODIFY RE COHO LENGTHS ANO BUFFER ~REAS FOR ltKt 
1061f 001552 1044~6' HEHltKI SETM41< C:R 
1065 001551t 00041.11 UH START 
1066 1MOOIFY Rf.COHO LENGTHS ANO BUFFER AREAS FOR BKe 
1067 OOH56 1044'+0 HEM6K: S£lM61( C:R 
1066 001560 0050j1 000256 STAHTZ CLR ATST &NOT AUlO STARl 
106'1 001564 0127v6 000450 STAR TU MOV lfSUCKeSP llNlTIALIZE STACK 
1070 001570 0121:.1 123456 007260 MOV #12~456,LONUMIPHIME RANDOM 
1071 001576 0127.)7 176543 007262 MOV Ul76543,HINUMINUMBER GERERATOR 
1072 00lb04 0U"/U2 . 01~017 MOV llMSG1tR2 
1073 001610 1041.lO~ TOP I PRINT t SELECT UNITS• 
1071.t 001612 OOflOH 000272 CLR HSU ITS I CLEAR SELECTED PRIVE INDICATOR 
1075 001616 OO!'JOj7 001150 CLR SffLGS I CLEAR 7 TRACK UNIT FL 16S c:R 
1076 001622 10'141.i 0 sELDRv: WAITKV 
1077 001624 1227U3 000015 CM Vil "15,R! c;R 
1078 001630 001010 B"lE SELD1 INO 
1079 001u2 0057.)7 000272 TST MSBJTS IYl:.S,WERE ANY DRIVES & iLECTEO 
1080 001636 0017t.2 BEQ STAPT1 INO 
1081 001640 OO!i 7.) 7 000256 TST ATST 
1062 0016'l4 0014'+ 1 HEQ S[LTST IVlS NOW SELECT TESTS 
1063 001646 0001~7 002602 JMP EXEC UT 

!r" ,. ~-·U•"•"'' .a...•a. l'~I ... , " ~ 
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108 .. 001652 1227U~ 000070 SELD11 CHPB no,R3 llS CHARACTER A VALID UMBER 0•7? CR 
1085 0016~6 0031tu5 Bll S£L02 INOePRINT "?" 
1086 001660 12Hl>5 000060 CHPB #60,R3 II::t CHARACTER A VALXD U,.BER 0•1'1 CR 
1087 00166~ 0031fli'f BLE VAL JO IYES 
1088 001<>66 0127U5 000017 SELD2: MOV t1•?,R5 CR 
1089 001672 1044~ .. PRC I PRINT •?• CR ·- ·-- ··--·-- ---~- . 
10'30 0016716 OOO'tC:l UR VAL4 
10'31 1HAVE VALlO DRIVE NUMBER 
10'12 0016 76 1427u5 000270 VALIOI u 1 en #27o,R3 IHASK OUT NUMBER CR 
lC.193 001702 105105 CtJ!'<1H R3 CR 
1094 001 701t 0127UO 000200 MOV N20o,RO llNITIALIZE BIT POSITI N FOR DRIVE 0 
1095 001710 10!:J2U,3 VALlt HICB H3 1+1 TO DRIVE SELECT CR 
1096 001'712 001'lli2 BEQ VAL2 IHAVE ORIVC OF [QUAL T ZERO 
1097 00171'1 0062v0 ASR Ro IHOVE Oil POSITION TO EXT DRIVE 
1098 001716 0007111 BR VALl ITRY AGAIN 
1099 001720 1300~ 7 000272 VAL21 OITB RO 1f4SBITS ICUMPAR£ DRIVE SELECT ITH PREVIOUS SELECTED 
1100 00172'+ OOlOU.5 hN( VAL3 
1101 001726 l!H10~ 7 000272 U!SB 1<0 .,..,sans I DRIVE WASN•T PREVIOUS Y SETt SO SET IT NOW, 
1102 001732 OOul.f IJi.o! BR V,'\L'+ 
1\03 0017.H 1'+00.:.. 1 000272 VAL51 OlCR ~o .... sans I DRIVE WAS SETt CLEAR '· 110'+ 0017'10 012705 000051t VAL .. 1 MOV If', eRS CR 
1105 00174'+ 1044~11 PHC IPfUNT COMMA CR 
1106 Olll ./46 0007'5 lik SELORV IHlTURN TO WAIT FOR NE T KEY 
1107 aHAVE DRIVES SElfCTED·NOW GET TEST SELECTION 
1108 0017~0 01nu2 012120 S!:LTST: MOV tlMS62eR2 
110., 001754 104'+0" TOP IPRINT•SELECT TlSTS• 
1110 001756 0050.)7 001110 CLR NUMTST ICLlAtt T£ST ~UMBERS SE EC TEO 
1111 OUl 762 0127110 001120 HOV t1T$TTBL,RO llNITIALJzE T£ST TABLE POINTER 
1112 ·.001166 104 1tu0 SELT1 I WAITKY 
1113 001770 1227l>~ 000015 CMPU "15,R.5 IWAS CMARACTER A CARRI GE RETURN? CR 
1114 001 77'+ C010U5 BN£ SfL12 
1115 001776 0057.)1 001110 TST NUMTST IWlRE ANY TESTS SELECT D? 
1116 002002 0016'10 O[Q SELT3 Wu 
1117 002004 oooP7 002602 JMP EXEC UT IYLS, EXECUTE TESTS 
1116 002010 12e:1i.., 000066 SELT21 CMPH N661R3 &IS CHARACTER A VALID UMBER 0•5 CR 
1119 00201 .. 0034U5 BLE SELT3 INO 
1120 002016 1227ll5 000060 CMPA t160,R~ IIS CHARACTER A VALID Uf'IBER 0•5 CR 
1121 002022 003'1U'f BLE SELPAf IYES 
1122 002021t 0127ul 012072 sELT31 MOV llMSGO,R2 
1123 0020.50 1041tUlf roP 
1121.i 002032 0007:.>5 (JR .SEL Tl lf<ETURN TO WAif FOR TE T SELECT 
1125 002034 01030 .. SELPATI HOV R3,R4 CR 
1126 002036 0003Ull SWAB Hit I ROTATE TCST NUMB[R IN 0 POSITION 
1127 0020'+0 OOC.lll'f ftOL R4 
1128 0:12042. OOulll'f ROL R4 
1H9 0020 1Pt 00£.tusi ROL R" 
1130 002046 OOt.Hit ROL R4 
11.51 002050 0'127v'f 107777 uIC H1077771R4 
1132 0020'i't 104'1 .:io SP3 ITYPE 3 SPACES 
1133 aliAVE VALID TEST S£LECTEDt NOW GET SELECTED PATTER 
1134 002056 10'1400 WAITKY IWAIT FOR PATTERN SELE TION 
1135 ·002060 • 1227U.5 000070 CMPA "70 ,R3 IJS CHARACTER A VALID UMBER 0•1 CR 
1136 002004 OOH~ 7 au: SELT3 INO 
1137 002066 12270.5 000057 CMPB M57,R3 IIS CHARACTER A VALID UMBER 0•1 CR 
1138 002072 002~:J'f BCiE SELT3 mo 
1139 00207'+ 000305 SWAR R3 IMOVE PATTERN SELECT I TO POSITION CR 
1140 002076 00t.1U5 ROL R3 CR 

1' ·:':~. ... 
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11lt1 002100 Oft27U5 170777 BIC U7o777,R3 CR 
111t2 002101t 0,031.i .. BIS R3tR .. ICOHBJNE PATTERN WITH UT CR 
1143 002106 101tltol0 SP.3 
u .... 1DElERMINE WHICH, IF ANYt DRIVES ARE 7 TRACK AND S 1r CORRESPONDING CR 
1145 I BITS IN THL SEVEN TRACK FLAGS WORD CSTFLGSt CR 
1146 002110 0050.)7 000264 l:LR DRVSEL IINITIALIZE FOR 7 TRAC UNIT SEARCH CR 
111J7 002114 0127U5 000200 MOV 11200,R! CR 
1148 002120 013717 000264 176070 OET7T: MOV ORVSELtiilHTC ISELECT NEKT DRIVE CR 
1149 002126 012702 0000214 MOV 1120.,R2 IS'T UP WAIT LOOP CR 
1150 002132 032111 000100 176054 D£T7TU 1.ur UlOO ,@MTS IDOES DRIVE £XIST? CR 
1151 00211f0 OOlOU~ BNE OET7T2 I YES CR 
1152 002142 00531,,il DEC n2 I WAIT A WHILE CR 
1153 0021•fl• 00:3312 IJGT OET7Tl CR 
1154 00?.146 0004Uo BK OET7T.3 ITKY NEXT ORIVl NO. CR 
115~ 002150 o.i2111 000020 176036 OET7T2 I BIT 1120,@MTS IIS DRIVE 7 TRACK? CR 
11!:16 0021~6 OOll+lif! fl[Q Df.T7T3 I NO CR 
1157 002160 osoo-H 001150 BIS Ro,sTFLGS ISET CORRESPONDING T T 'ICK DRIVE BIT CR 
1156 00216't 10t2.)7 000265 O£T7T3 I rnca ORVSl::L+1 alNCREME.NT DRIVE NO. CR 
11!19 002170 00021f1 C:LC CR 
1160 UU2172 0060U5 HOR R3 &HAVE ALL DRIVES BEEN HECKED? CR 
1161 002174 0013:.ll UNE OET7T ' NO CR 
1162 002176 0057.H 0011~0 rsT STFLGS IARE ANY ORJVES 7 TRAC .,, CR 
116.5 002202 00100 .. UNE SELPRO I YES • REQUEST PARITY '~ DENSITY CR 
1164 00220't Olnl•2 013315 i~OV #MSG31tR2 I NO • POSl TION PAST P " 0 CR 
1165 002210 ioi.1t1.. .. iroP CR 
1166 002212 OOCJ'+.H BR SELON3 CR 
1167 aWAIT FOk PARITY SELECTION co-EVEN, 1-DDDt 
1168 002.211t 10lf .. U0 SELPROI l~AITKY CR 
1169 002216 12nli.s 000060 <:MPH #60,R3 I JS CtlARACTER•O CR 
1170 002~22 00t4U' BEQ SELPR IYES,EVEN PARITY 
UH 00222't 12?7li! 000061 C1'1PB #61,R3 llS CtlAHACTC'H:1 CR 
1172 002230 00121' UNE SELT3 INOeHAVE Jl.LEGAL KEY 
1173 002232 05~7016 000 .. 00 BIS #'tOO 1Rft I YES 1000 PARITY 
117't 00?236 10lt4!.0 SELPRI SP3 
117f> 1WAIT FOR DENSITY SELECTION 
1176 00221+0 104'tU0 WAll'l<Y 
1177 002242 12271.15 000062 CMPO #62,R5 IIS CHARACTER:2 CR 
1176 0022% 0014 .. 1 BEQ SELDN3 IYES1 0£NSITY=200 BPI 
1179 002250 1227li.5 000065 <:1'1P8 U65,R3 IIS CHAKAClERr:5 CR 
1180 002251t 001005 UN( SELON1 INO 
1161 002256 052711'+ 000100 BIS #lOOeR't ISlT DENSITY=556 BPI 
1162 002262 000415 Ult SELON3 
1103 00226't 122705 000070 SELDNlZ C:MPA #70,R3 llS CHARACTER=& CR 
ll8't 002270 00101"5 fiN[ SEl.DN2 
1185 002272 0527u't 000200 UIS #200eR4 I Sl T DlNS ITY:600 BPI 
1166 002276 0004U5 ~jR SELON3 
1167 002300 1221v 5 000103 S£LDN2: CMPU IPC,R3 llS CHARACTER;:C CR 
1186 002304 0012't7 £11'4[. SELT3 INOt HAVE Il.L[GAL KEY 
1169 002306 05271.116 000300 UIS lf300eR4 •SET CORE DUMP HOOE 
1190 002312 10'+ .. ~0 SELDN.3: SP3 
1191 fWAIT FOri RECORD LENGTH SEQUENCLS SlLECTlON 
1192 002314 1044UO wiAITKY 
1l'J3 002316 1227U5 oooot.o CMPU #60,IU llS CHARACTER:O CR 
ll'J4 002322 001'•" l EllQ SlLff3 I YLS, RLS:MIN 
1195 002321+ 1227U3 000061 C:MPfl #61,R3 IIS CtiAHACTER=l CR 
1196 002330 00101.15 BNE SELRl 
11'97 002.532 0527U:+ 000020 UIS 1120,R4 ISlT RLS=MAX 

;! ,,~ 
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1198 002336 OOOltU BR SELR3 
1199 00231t0 1227U5 000062 SELRt: CHPB #62,R3 llS CHARACTER•2 CR 
1200 002!1tlt 001005 BNE S£LR2 
1201 00231t6 05270 .. OOOOltO BIS #ltO,Rlt ISET RLS=HIN•HAX 
1202 002.352 ooo•+u5 BR SELR3 
1203 oon54 12~7lJ.5 000063 SELR21 CMPB Nf,3.H.5 llS CHARACT£R:::3 CR 

- ••• r•• - ••. ,.. .. -,. ·• • 

1~04 002!60 0012~1 HNE SELT3 
1205 002.362 0527UIJ 000060 OH t16Q,Rlt ISET RLS=HAX•MIN 
120l 002366 1044~0 SELR3; !:.P3 
1207 1WAIT FOR ~RITE MOOE SELECTION 
1200 002370 104400 WAITKY 
120q 002372 122705 000060 CMPA n60.R3 CR 
1210 002H6 001415 Bf.Q SELW2 ISET WMO=NONSTOP 
1211 00?400 1227U5 000061 CMPB #E.t,R3 CR 
1212 002404 001ou! RNE SELWl 
121.3 002406 0~27Uit 00000 .. BlS tllttRlt &SET WHO:START•STOP 
1214 002'+ l2 OOQ4U7 OR SELW2 
1215 00211 lit 1227ll~ 000062 SELWU CMPA #62,R3 CR 
1216 00"1120 0014Ui! BEQ SELW1!5 Ci1 
1217 002 1122 oooi.:.1 00202'+ JMP SELT3 CR 
1218 002426 0527lJ't 000010 SELW151 BIS #101Rlt ISET WHO::RANDO" 
1219 002432 lO&t4.!.0 SEU121 SP3 
1220 1WAIT FOR REAO HOOf SELECTION 
1221 00243'+ 10lf4ti0 WAITKY 
1"22 002436 1227lJ~ 000060 CMPB #60,R3 CR 
1223 0021.142 0014J5 HEQ SELRH2 1SET RMO=tJOf.,STOP 
122't 00:>1141t 1227U5 000061 C.HPO U61,R3 CR 
1225 002450 OOtOlJ5 B~JE SELRH1 
\226 00?'+52 0527lJ't 000001 BIS •tt ,ult ISET RMO=START•STOP 
1227 002456 000•101 BH S(LRH2 
1228 0024t.0 12270~ 000062 sELRHll CHPB 1!62,R3 CR 
1?29 (l0;>46Cl 0014ll2' B£Q .+6 
1230 0021166 0001.:>1 00202'+ JMP SELT3 
1231 00?4 72 05270't 000002 BIS #2,R'+ ISET RHO=RANOOP'I 
1232 0021176 1044~0 SELRH2i SP3 
1233 1HAVE: ALL PAHAMt:TERS 
1234 00~'.>00 Ol27U2 012205 MOV #HS661R2 
1235 00250'+ 1044lilf TOP IPtllNT "0K 11 

1~36 002506 104400 WAITKY IWAIT FOR CARRIAGE RET RN 
12.37 00?510 12nu~ 000015 CMPR ft15 1R3 CR 
1238 00?~14 001'H'2 em .... 6 
1239 00?.516 0001H 002021t JHP SELT3 
12&t0 00?5~2 10!:i7H 175512 TSTB iilTPS 
121tl CI0::'526 10031~ UPL ..... 
121+2 002~30 012111 000012 17550lf MOV #12,iTPB 
121'.i P02~36 1O!:J7 11 1751t"/6 TSTB GlTP!; 
1241+ 0025'12 10037:) HPL • •If. 
121f 5 002544 Ol'-717 OOOOltO 1751t 70 MOV 1140,iilTPB 
\2'16 002552 OlOlt.!O MDV Rlt.C ot+ 
121+7 002551+ 0052.)7 001110 INC NUMTST l+l TO TEST COUNT 
124A 002'160 0227.l7 000012 001110 CMP 111 O., NU,.TST IEQUAL TO TEN YET 
1249 00?'166 00l 4ll?. il(Q SELOKl IYES 
12~0 00?570 OOOl:H 001766 JMP SELTl IN01ACCEPT NEXT SET 
1251 002574 012H 2 012160 SELOKll MOV l!MSG5,R2 
1252 002600 1044ll .. TOP IPRlNT •HA)( TESTS SELE TEO• 
1253 1EXECUT[ SELECTED TEST 
1254 002602 0050.H 000356 EXECUTZ CLR f'100£S I INITIALIZE MODES 

..... \, 
~ 
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1255 002606 012n1 001120 0011 lit P1CIV HTSTTBLtTSTEX 
1256 0026116 0177~7 176271J 001112 EX[CI MCIV @TSTEX,PARAH IGlT TEST PARAP1S 
1257 OOi?f.22 0137UO 001112 EX£C1: 1'4CIV PARAf11RO 
1258 002626 04;>7UO 007777 BJ:C U7777 tRO 
1259 002632 0050~7 001\% Cl.R PG MOOE IENABLE PATTERN GENERA l01N 
1260 oo2n3<> 0100~7 001116 HCIV Ro,TEST 
1261 002642 00141:.0 OE: a TES TO 
1262 ·102644 022700 010000 CMP u onoo ,Ro 
1263 002650 001500 ll[\.l HSTl 
1264 00?652 02?.700 020000 CMP 1120000,RO . ·-·-..,;. ___ . 

1265 002656 0015lll Bf:Q TEST2 
1266 OO?E.60 0221uo 030000 CMP U30nOO,RO 
1267 002664 0015'1 .. B[Q Tl::ST3 
12bfl oo2f,(,6 02?71.10 040000 CMP #40000 1RO 
126~ C..02672 0014l12 HE:Q .+6 
\270 oou, 74 0001.:)7 003526 JMP TEST5 
1271 002700 0001H 003206 JMP TEST4 
1272 a RETURN UER£ AFTER COMPLETION OF TEST 
1273 002704 0127UI! 013310 DONEi MCIV UMSG301R2 
1274 002710 l0•14lllt TOP 
1275 002712 OOf.0/7 175314 RCIR iSR llS swo=1 TO REPEAT TE T WITH ALL PATTERNS 
1276 00?716 103015 nc:c OONfl INO 
1277 002720 0137UO 001112 MO\I PAR.AM,RO 
1278 002724 0427u0 170777 01:c u 7n77i ,Ro 
1279 002730 02"7ll0 007000 CMf' U70001RO IRlACHEO PAT 7 
1260 002734 001.40 .. AE:O oo~r1 IYtS 
1281 002736 Of21.:.1 001000 001112 ACll) UOOOtPARAH INOt +1 TO PAT 
1202 002744 ooon& BM [)(frl I REPEAT 
1283 00<>746 005~-H 001110 DUNE11 OE:c NUMTST 
1284 002752 001010 A~IE OOAGN 
L~85 002·15•• 013702 000042 l"IOV iilll'i?tR2 
1286 002'760 001 Olil RNE ENO.AOR 

...... 

1287 002762 oooouo Hill T IFINlSHED ALL TESTS 
121\8 002764 004712 ENOAORI JSR PC, C 2 t 
1289 002766 0002"' 0 2~f0 l********NOP******** 
1290 002770 OliCl24D 2~0 l********NOP******** 
12'31 00~772 0002'*0 2 1 1~ 0 l********NOP•••••••• 
l 2'J;> uu2 l 71f Ot."7.H 000002 OOUllt OOAGNl ADO n21TSTEX 
1293 003002 0007Ult tt~l EXEC COO NEXT TEST 
129'1 ITESTO 
1295 al!:RITE ONE RECOHO, CHANGE OR IVES, GO TO EOT 
1296 003004 0527.H 000002 0003~6 TESTO: UIS #2tf400ES IEXIT WRITE fV£RY RECO o. NO READ PASS 
1297 003012 l044eO T01ENTS CL.RALL ICL£AR E.RROR COUNTERS N01 REWIND CR 
1298 003014 104410 To: RSfORV IRESET O~IVE SEL£CTION T(JI LOWEST NUMBER 
1299 00:!1016 104•~1 .. TOAi M\ICTHS !RESTORE OKIVE COUNTER 
1300 003020 0327~7 000040 OOO~Sb on #401HOD£S llS THIS DHIVE AT EOT? 
1301 003026 00101.12 BNE TOB I YE.St 5KIP WRlll 
1302 003030 1044ui? 1-mnn IWRITE 
t:'l03 003032 1044\JE> S\ICTRS ISAVE DRIVE COUNTERS 
1304 003034 1044~2 TOBI CHGllRV IANY MORE DHlVES SELEC E01? 
1305 003036 0007b7 BB TOA IYES 
1306 003040 004 7.H 004At00 JSR PC1/ILLEOT IAHE ALL DRIVES AT EOT 
1307 0030 114 0007b5 BFI TO INO 
1306 003046 0001.)7 002704 JMP OONF IYLS, EXIT 
1309 I TESTl 
1310 aWRlTE: REC: ORO LENGTH SEQUENCE, GO TO NEXT URIVE, C NllNUE TO EOT ON ALL DRIVE t 

1311 003052 os21n 000001 000356 TESTl: rns · #l1f40DES 1EXIT WRITE AFTER RLS, N01 READ PASS 

(; 1i 
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1312 003060 0007~• BR T01ENT CR 
1313 1TEST2 
131 .. &WRITE A HECORO LENGTH SlQUENCl t CHANGE DRIVES 
1315 1BACKSPACE, CHANGE DRIVES, READ, CHANGE DRIVES, CO TINUE TO EOT ON ALL DRIVES 
1316 003062 0527~7 000005 000356 TEST2: BIS 115 11400ES IEXIT WRITE AFTER RLS, DO READ PASS 
1317 003070 10lfllit:O T23ENT: CLRALL &CLEAR EP.ROR COUNTERS ND REWIND CR 
1318 003072 l01t1tlO T2: RSFOHV 1S£T DRIVE SELECTION T LOWEST NUMBER 
1319 003074 lOllllH T2A: MVCTKS l~ESTORE DRIVE COUNTER 
1320 003076 0!27-H 00(10 .. 0 000356 i)!i #40,HCUES IIS THIS DRIVE AT EOT~ 
1321 003\0lt 001002 BtlE T21l IYlS, SK IP WRITE 
1322 003106 10441.ii wnn IT I WRITE 
1323 003110 101fltU5i SVCTRS ISAV[ DRIVE COUNTERS 
13211 00 3112 10lflfi:!2 T2BI CtiGOkV IANYMORE OKIVES SELECT D? 
1325 003114 0007b7 t:!H l2A I '(lS 
1326 00311L> 1Cli4H T2CI HVCTRS IRESTORE DRIVE COUNTER 
B27 003120 0327.H 000020 0003~6 nn #20.HOOES IIS THIS REAO AT EOT? 
132fi 003126 0010li5 BN[ T20 I YES• SKIP OACKSPACE 
132CJ oo·H 30 0047j7 01051tO JSR PC,GOBKUD IAACKSPACE 
1330 00,.134 10441.16 SVCTRS ISAVE DRIVE COUNTERS CR 
1331 oon36 104'+i-:2 T201 CHGORV IANY MOH[ DRIVES SELEC ED? CR 
1332 00.H40 0007b6 BH T2C IY£S 
1333 0031'+2 l(iljljllf T2EI MVCTRS IR£STORE OHIVE COUNTER 
1334 OO~H41t 03<H7 000020 000356 BIT #20,MOOES IIS THIS READ AT EOT 
1335 003152 001ou1 UNE T2F IYL:S, !>KIP READ 
1336 OO:H51t lOlflf',. REA nil &READ 
13.37 003156 101ft1U6 T2FI SVCTRS &SAVE ORIVE COUNTERS 
133A OO:'H60 1044i!2 CHGrJRV IANYMORE DRIVES SELECT O'I 
1339 003162 0007b1 AR T2E IYES 
1340 0031€.4 0047H OOltllOO JSR PC,ALL£0T IARE ALL DRIVES AT EOT 
13111 003170 00·07't0 RR T2 INO 
1342 00,172 0001~7 002701t ~IMP DONE' IYt:.S EXIT 
13'+3 I 
131flt I 
13'15 .aTEST3 
131f6 IWRITE ONE RECORD, CHANGE DRIVES, BACKSPACE, CHANG DRIVESt READt CHANGE DRJV • 131f7 003176 0527-17 000006 000356 TEST31 BIS #6,,.00ES IEXIT WRITE EVERY RECO 0 1 DO READ PASS 
131fA 003204 0007.:H BR T23rNT CR 
1349 1TEST1t 
1350 I WRITE ftECOIWt CHANGE DRIVES, REPEAT FOR RlCORO LE &TH SEQUENCE 
1351 1REAO RECORD, CHANGE DRIVES, REPEAT FOR RLS 
1352 003206 0527~7 000006 0003!>6 TEST4 I BIS #6,f400ES IEXIT WRITE EVERY RECO Dt DO READ PASS 
1353 00321'J 032717 OOOOl'J 175672 UIT "1 .. ,0!TSTEX 
1354 003222 0010U6 BU[ T4 
1355 003221J Olt27H 000007 000356 BIC #71t400t:S 
1356 003232 0527.H 000005 0003~6 RIS t15,fll00lS IEXIT ~RITE AFTER RLS, DO READ PASS 
1357 00:>1240 lO'llficO T .. : CL RALL ICLEAR ERROR COUNTERS ND REWIND 
135A 003?42 10a+t.tl0 TltAI n:>FOflV ISET DRIVE SELECTION T LOWEST NUHOER 
U~'j 0032 1•1l 10&t4H T .. 81 MVCTKS IRLSTORE OHIVE COUNTER 
1360 003?46 0137-17 000336 000340 MOV RECOHD,WRRECRISAVE RECORD 
1361 003?54 101ta+U6 SVCTRS ISAVE PRIVE COUNTERS 
1.362 003256 10'14i-!i! CH(,()IW tANYMOHE OHIV£S SELECT O? 
1363 003?60 0007 fl UH T&tB IYES 
1361t OU,?62 0427·:H 000010 000356 RIC 1110 ,HODES IINUICATE RLS END 
\365 003270 104410 TltC I RSFOt<V 
1366 003272 1041.fH TlfOI MVCJl{S IRESTORE DRIVE COUNTER 
1367 003274 0327.H OOOOltO 000356 All 1140,HOOES I JS OFHVE AT [OT 
1368 003!02 001010 BNE TltE tYLS, SKIP WRJT[ 

;\\ 
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1369 00330 .. 0137~1 000340 000274 MO\/ WRRfCHtSVKECRISAVE START OF RLS 
1370 003312 1044112 WIUTIT IWHITE 
1371 003314 0137.H 000274 00031f O HOV SVR£CR,WRRECR1RESTORE START OF RLS 
\37~ 003322 101t4ll~ SI/CT HS ISAVE ORIVE COUNTERS 
1373 003324 104&+<:!2 TltES C.:HGORV IANYMORE DRIVES SELECT D~~ 
1374 003326 0007bl Bi'{ lltO Hl.S 
1375 003330 0327~ 7 000010 0003~6 BIT UO .MODES IARE WE AT ENO OF RLS 
1376 003336 001007 BNE T4G IYES 
1377 003340 10'141 .. TltFS MVCTllS •RlSTORE DRIVE COUNTER 
1378 003: ... 42 03?7~7 ODOOltO 000356 OIT lt4-0.MOOES 'Al<E WE AT COT?· 
1379 003350 0017'+ 7 1-11::u HC lNO 
1380 003?·52 1044-i:!2 CHG ORV ·1 ANYMORE DRIVES SELECT 0'1 
1361 003:1154 000711 OR T4F IYLS 
1362 003356 104410 TltGl RSFORV 1SlT DRIVE SELECTION T IL.OWE ST NU"BER 
1383 00~3GO lO•Ptl'+ T4HI MVCTRS IRl~TOHE DHIVE COUNTER 
1384 OU-~362 032P7 000020 OOQ3!:j6 IHT U20,MOOES ll::i HllS OHIVE AT EOT? 
1365 00.B"IO 00101.12 8NE T4J IYES, SI~ IP HACKSPACE 
1366 003:!12 OO't7·H 01051•0 JSR PC,GOBKWD 1UACKSPAC[ 
1367 003376 10114Uf, TitJI svcrns ISAV[ DRIVE COUNTERS 
1388 003400 1011~ 4::2 CHG11RV IANY MORE DRIVES SELEC ED? 
130'1 00:'-402 0007t>E. BR T4H IYLS 
13'30 OO?AO'+ 1(Jliit .lQ TltKI RSFOIW ISET ORJVE SELECTION T LOWEST NUMBER 
13'.H 003q06 10441 .. TlfLI P'IVCTKS IRESTORE DRIVE COUNTER

1 

1392 oo:H1 o 0327.H 000020 000356 BIT 1120,HODES IIS THIS ~EAO AT [QT? 
13':13 003•H6 0010<:<5 BNf T4N 1n:s. SKIP READ 
1.394 OO~li20 lt237·H 00031t2 0003~6 C:MP LASRCR,RECOROHIAVE \.IE HEAD LAST REC RD WRITTEN? 
1395 003426 0014"-1 l!EQ fltN IY£S 
1396 0034:30 0137.)7 00031t2 000271f MOii LASRCR,SVHlCRISAVE LAST RECORD 
1397 00:-.. 1.36 0327.:>7 000003 0012 12 DlT t13tPARAM llS READ MOOE NONSTOP? 
139~ 0034'14 0014L5 BEQ HM &YE.S 
U'J9 o a 34 116 013n1 000336 000342 MOV RECORD,LASRCR 
1400 00.~45'+ 00!'>2~1 000342 me LAS~CR l+l TO LAST RECORD WRJ UN 
14 01 003460 1044'- .. TftHS HEAtJlT IREAD 
1402 003462 OLH.l7 000274 000342 1'10V Sllk£CR,LASRCRIHlSTORE LASl RECORD W llTT£N 
1403 0034·10 1044Lb :SllCTl<S ISAVE DRIVE COUNTERS 
140'l 003472 10•11+.::2 TltNI fllGOIHI IANYMORE ORIVCS SELECT I>? 
1 110s 0031i74 0007' ... 1lif< T4L IYt.:S 
1406 003476 104'1-''+ TltPI IMVCTKS IKESTORE CHIVE COUNTER 
1407 003500 02~7.H 0003lt2 000336 CMP LASRCR,RECOKOIAR( WE AT ENO OF RLS? 
140(1 003!'.JOt. 0015.l6 llNE T4K INO 
1409 Uu~510 l QllltC.: l Ct4GOHV I ANYMORE OK IVES SELECl I[)? 
1410 003'012 0007 ll OR Tlf P HES 
1411 003~1 .. OO!t 7.:> 1 004400 .JSR PC,ALLEOT IAHE ALL ORJVES AT EOT 
1412 0035?.0 0001-.~11 ttK TltA INO 
11+ l .~ 0 u 3 ~122 OOUP7 002704 JMP 00111[ IYES,EXIT 
1414 I 
1415 I 
1416 1TEST5 
1'+17 &READ ONLY 
141ft 1RAlllOOM PATTLRN INVALID EXCEPT FOR SPECIFIC CASES 
1419 003526 0521:i1 000002 000356 TEST5& BIS ,,2,,..00ES 
1420 003534 1044..!0 CLRALL ICLEAR ERROR COUHTERS NO REWIND 
1421 003536 01nn 177777 004004 T~& MOV ""'1eT5FLAG iENABLE EXIT FROM WRIT ROUTINE 
142~ 0035 .... 10'141.12 wl<ITlT &ENTER wRITE ONLY TO I ITIALIZE RECORD SIEQUEINCE 
1423 00.3546 0327~7 OOC010 0003S6 BIT ntO,MODES IAKE WE AT END OF RLS? 
1424 003554 001402 urn T5A IYES 
1425 003556 0047.)7 00520~ JSR PC,TESINC ISLE IF RECORD LENGTH HOULO BE CHANGED 

. , .. .,., 
,:. \! 
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llf83 OOltO!SO 0127Ul 000360 MOV •WfiVAOR tRl 
11f84 0040'51f 0637Ul 000302 ilOO CORJVE1Rl 
llt85 00'+060 Ob.HtJl 000302 J\00 CUHIVEtRl 
11t86 00406'+ 011101 MOV G!RleRl 
11187 00406£. 00021J7 HTS PC 
11f8A aCLEAR ALL OHIVE COUNTERS 
1489 004070 104410 CLRAL: RSFORV ... ~· -- . .. ··-~·- "'" 

... - . -- __ ..,. __ ·--. 

1490 004072 0047j7 00431f2 CL.Rll ,JSR PC,REWIND 
11f91 004076 0047.;)7 0011506 ,J:;iR PC,CLRTBL 
llf92 004102 1ClflfV6 SVCTRS 
1493 004101+ 10•Pti:::2 CHGOHV 
11f<J4 004106 000711 BR CLRJ 
1495 004110 0527.) 1 000010 0·003~6 BIS #10,MOUES IAT END OF RLS 
11196 001fll6 0050·.H OOltOOlt CL fl T5FLAG 
1497 001+122 0002U7 f<TS PC 
11+96 1HESET OH IVE SELECTION TO 1.0wEST NU'1BER 
1499 004121+ OO!JQ.;)7 000302 RSFOR: C:LR CORI VE ISTART WITH DRIVE 0 
1500 OOlf 1 '30 01"7.H 000200 000300 MOV #20o,CORVBT '81T FOR ORIVE O 
1501 004136 0337.)7 000272 000300 RSF11 BIT MSBJTS,CORVBTIIS DRIVE SELECTED? 
1502 00•1 llt't 001011& BNE HSF:> IYE.S 
1f:i03 001+1••6 005;>.;)7 000302 me CDHIVE INO + 1 TO DRIVE 
15(14 004152 0002'tl <:LC 
1505 00415't 0060.;)7 OOOjOO HOR CDHVBT 1ROl'ATE DRIVE en 
1~06 OO&flf10 0001t.& BR RS Fl I REPEAT 
1~07 004162 0137.;)7 000302 000276 RSF21 MOV COHIVE,COMANO 
1501\ 00•1\10 000~.:t 1 000276 SWAA COMM11D 
1::109 0041 H 03~7.H 001150 000300 EllT STFLGStCDRVBlllS DRIVE 7 TRACK? CR 
1510 00i+202 001015 ON[ RSF3 ' YES CR 
1511 004204 0527.;)7 060000 000276 BIS N60000,COMAN01800 BPlt 9 TRACK CR 
1512 001+212 032"7/7 001000 174012 BIT #lOoo.@SR ITEST PARITY SELECTED CR 
HH3 004220 00141.13 H£Q .... 10 I 000 CR 
1514 OOl+.?22 0:>2n1 004000 000276 £HS U1JOOO ,COMAND I EVEN CR 
1515 004230 0002U7 FITS PC CR 
1516 oo•+;>32 l O!J7.) 1 001112 RSF31 1rsre PAIUM ISET APPROt'RIATE 7 TRA K DENSITY RITS CR 
1517 004236 1000l.5 E1PL .... lo 
1~10 001+240 0527~7 040000 000276 EIIS 1140000,COMAND 
1.!:119 004246 0327.)7 000100 001112 BIT #loo.PARAH 
lL?.O 001+254 00140.S b[Q • +l il 
1521 004256 052767 020000 000276 BIS #20000,COMANO 
1~22 001t;'.6't 03?7.>7 OOOlfOO 001112 Ull #'ICJO, PARAH ITEST PARITY SEL[CTEP 
1!:123 004272 001111J.S BNE. .... lo •ODU 
1524 00'+274 0527~7 004000 000276 Bl S U4000tCOHflNO IEVEN 
1525 004302 000201 IHS PC 
1526 1SELECT NfXT DRIVE IN SEQUENCE 
1527 &+1 WORD TO EXIT AOORESS IF LAST DRIVE TESTED 
1526 001+304 0052~7 000302 CHGDR; I.NC CURtVE 1+1 TO DRIVE NUMBER 
1529 004310 0002'tl C:LC 
1!:130 1101t312 0060:>1 000300 fi:OR CDIWAT IMOVE MASK BIT OVER 1 LACE 
1531 001+316 001ou~ DNE CHG1 &BRANCH IF MORE DRIVES SELECTED 
153;> 00•1320 101t410 l<:SFDRV &RESET DRIVE SELECT TO LOWEST NUMBER 
1533 001+322 0627!6 000002 Ii.DD #2,@SP 1 ... 2 TO SKIP OVER FIRST EXIT 
H131f 004.326 00021.11 IHS PC 
1535 0043~0 033·1.n 000300 000272 CHGl& BIT cn~vBTtMSBJTS 
1536 004.336 0017L2 EJIEQ CHGnR 
1537 001+3'+0 000710 BH RSF2 
1538 1REWJNO DRIVE TO liOT 
1539 001+342 105717 173650 REWIND: 1·srn O:MTC 

:\\\ 
'."·,'\\! 
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151f0 001f31f6 10031:i Bill ..... IWAIT FOH CONTHUL UNIT 
15161 OOlf 350 013771 000276 l 7361t0 HOV COHAND,iilHTC tSELECT DRIVE 
151f2 OOlf356 00;;011 173632 ROR G1Mls 
154:5 004362 10331~ BCC ..... I WAIT FOR TU READY 
1541f 004364 052717 000016 17362'f BIS 1116, iilMTC 1REwrno 
151f5 004372 00''7-' 7 001+532 jSR PC eGOWAIT 
1546 001+376 00021.17 RTS PC IEXIT 
1547 aARE ALL UklVfS AT ENO OF JAPE 
1548 004400 104«t.LO ALLC.OT: HSf l11H1 
1549 004402 104414 ALLll MVCTRS 
1~50 00tt4 ()If 0327.)7 000060 000356 13 IT #60,MOOES IAJ EOT? 
1551 001Pt12 00l'tU5 l:!(Q ALL£0S INO 
1552 004411+ 10114.:2 CHGllHV IOONE ALL DRIVES? 
1553 00441& 000711 BH ALLI INO 
1554 0041t20 0004i: 1 UH ALL3 
1!:1~5 004'+22 03Hl1 OOOltOO 173602 ALLEOS: BIT #40o,iilSR IT£ST SWITCH 8 TO EXIT AT END OF S£QUENC£ 
1556 C04430 001'1.:'.5 BEQ ALL~ INO, GO TO EOT 
to57 00114.!\2 0327.H 000010 00035& BIT #10 ,HODES IAT ENO OF SEQUENCE 
1556 004440 00146<1 B£Q ALL;> INO, EXIT, DON'T DUMP RROR COUNTERS 
1559 1DUHP EHROR COUNTERS ON ALL DRIVES 
1560 004442 104410 CTR0Hp: RSroRv 
1~61 00"4't4 104't lit MVCTRS 
15£.2 004446 OOfJ7.H OO'IOOlf TST TSFLAG 
1563 004•152 0010U6 BfJ( CTROl IOUHP READ ONL"t 
1564 004454 00'17.,7 00551t2 JSlt PC1£NOT1 
1565 0011460 0327H 000004 0003~6 UIT #411'400ES IREAO PASS SELECTED? 
1566 004466 OOl'tt.2 UEO COMfNO mo 
l!l67 00'11170 0047.H 010110 CTRDll JSR PC,RNDTPl 
1568 00114 7'l 1044C:2 CDHENO: CHGOHV &DONE ALL DRIVES 
1569 004476 00071..l Orl CTRDMP+2 &NO 
1570 0011~.oo 062716 000002 ALL3: ADO #21 C6J I INCREMENT RETURN POIN 
1571 00'1504 0002U7 ALL2: HTS PC 
1572 1CLEAH READ ANO ~RrTE TABLES 
1573 00450& 0127li0 0003llf CLRTBL: MOV UWHCtiEK1RO 
1574 004512 0050i!O CLRTl: - CLR CO)+ 
1575 00451't 0200.:7 000356 CMP RO,llMOOES 
1576 00'1520 0013/lt BNE CLRTl 
H177 0011!>?2 0427J 1 000070 0003:>6 BIC U701HOOES 
1570 0Ult~30 000207 HTS PC 
1579 &INTERRUPT ENABLE, GO, WAIT FOR INTERRUPT 
158() 004~j2 OJ.2717 000200 1731f70 GOWAIT: MOV #20o,@CC ISET PRIORITY LEVEL ~ 
15Ul 00'151t0 012711 0045E>6 173506 MOV #GW1 eulMTV ISET INTERRUPT RETURN 
1562 004546 052717 000101 173't'+2 IHS ltl011GlMTC IINTERRUPT ENABLE, GO 
1583 00'+55't ooooul UAIT IWAIT FOR INTERRUPT 
1581f 004~1~6 012111 00031f0 1734'+4 MOV #31fn,ilCC IR£STOR( PRIORITY LEVE 7 
1565 00<+564 0002u1 HTS PC IEXIT 
1!:186 004~66 00(101J2 GWU IHI IR~TURN FROM INTERRUPT 
1567 1WRIT£ RE CURO SECT JON 
158fl 00'1570 0057·H 000336 WRllI I TST HEcono ~IS THIS THE FIHST REC RO ii 

1089 004~74 0010.:.1 llNE NO I NCR INO, SKIP SET UP OF RE ORD LENGTH ANO BLOCK INCAE EN 
1~90 004576 0137.H 00024'1 000206 MOV f"AXt. EM, STRLlN 
1591 0011604 01?7.H 177774 000310 MOV #-4,,BLKINC 
1~92 0011612 034>7-'1 000020 001112 Bll U20,PARAH 
1593 00%20 001006 ONf. W1 
1594 004622 0137-H 000246 000206 MOV f'11NLEN,STRLEN 
1595 0046.30 OH7.H 000004 000310 MOV #4,,13LKINC 
15% 00•1636 OB7-17 000266 000352 Wll MOV STRL Er-Je WRTLEN 

(F' 
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15CJ7 00 .. 61t .. 0327-'7 OOOOltO 001112 BIT ff .. O,PARAM IOOES HECOHO LENGTH CH NGE? 
1598 0046!52 OOlOliZ BNE NO I NCR &YC:S 
1599 00 .. 651t 0050,,7 000310 ClR BLKJNC INO 
1600 00 .. 660 0137.H 000336 '000340 NOINCRI MOV RECORO,WRRECR 
1601 004666 013711 000276 173322 MIOV COM.ANO,iilMTC. I SELECT UNIT CR 
1602 001+67'+ 10!1777 173316 T:STB @MTC CR 
1603 004700 1003·15 BIPL . -·· IWAIT FOR CU READY CR 
1604 004702 101f'•'t2 GIEbJPT I GENERATE TEST PATTERN 
1605 004704 00~7.:)7 004004 W31 ·r ~·r T5FLAG CR 
1606 004710 00141Jl U:E..Q .+4 
1607 004712 000201 RYS PC IE.XlT WRITE ROUTlNE IF TUT 5 
1608 OOlf 714 oo~oj7 000306 cu~ WRPi\SS 
160'1 0(14720 OOLOl7 173270 STRTOI': RO~ iilMTS HJ A IT FOR TU READY CR: 
1610 004 ·124 103.~ I:> DCC .-4 
1611 00 .. 126 013717 000352 17326'+ NONSTP: MOV WRTLENeiilBC &SET BYTE COUNT 
1612 OOlt73'+ OOf;.417 173260 NEG ilBC 
1613 004740 01Hl7 000250 173251t MGV WBlJF ,@CA ISET CURRENT ADDRESS 
U114 00 117 1f6 052711 00Ci004 17321f2 OIS lf4 eci'HTC 11.JRITE 
1615 004754 0047~1 004!)32 JSR PC, GOWAIT IINTERRUPT ENABLE, GO, WUT FOR DONE 
lt.16 a RETURN hERE AFTER INTERRUPT 
1617 004760 0177.)7 173230 000312 HOV @MTs.slATRO tSAVE STATUS 
1618 0047(;,6 005717 173221+ lST iilMTC 
161~ 004772 1005'i z OMI ERROR IHAVE ERROR FLAG, CHEC 1FOR EOT 
ll.20 001f774 0057.H 000306 TSJ WRPASS IWAS THIS A RECOVERY P SS 
1621 005000 001410 BEQ TSTsTP mo 
1622 005002 01371.:0 000306 MOV WRPASS,RO IYES 
1623 005006 00631l0 ASL RO 
\624 005010 0627110 000314 AOO UWRCHEKrRO 
162!:J 005014 00!'.?lO INC @RO 1+1 TO APPROPRIATE REC VERY ~ASS COUNTER 
1626 005016 0050~7 000306 CLR WRPJISS 
1627 005022 o?oc-7., 1 OOOOllf 001112 TSTSTPI BIT Ult ,PARAH llS WRITE HOOE NONSTOP -.., 
1626 0050~0 OOlOd BNE STOP OP IND 
1629 005032 00!)7.) 1 000306 TST WIWASS tYES 
1630 005036 0013."'.I! Dt~E NONSTP 
tf.31 OO!'J04 0 0047:.7 005206 ,JSR PC,TESINC ICHANGE R[CORO LENGTH 
1632 OO~Clf'* o321n 000001 000356 EJIT In ,f'\ODES IEXIT AFTER RLS? 
lf.33 005052 001'+1.i 5 B£0 WlO INO 
1b3at 00~054 0327.:) 7 000010 0003~6 UIT "10, MODES IYES, ARE WE AT ENO OF RLS? 
lb35 005062 0017i:l am NONSTP INO 
1636 0050&4 0002U7 HTS PC IYES 
1L.H OU5066 0327.H 000002 000356 w101 l!lT 112,MODES I EX IT EVERY RECORD? 
1638 005074 0017116 0£0 "'ONSTP INO 
1639 005076 0002u1 fHS PC IYES 
1640 005\00 o3n.)1 000011) 001112 STOPOPI lllT Ill 0, PAR AM llS WRITE HOOE RANDOM? 
lE.41 005106 001tfH lJ,[Q Wl1 INO 
H.'+2 
1643 
u, .... 1RANOOH STALL DELAY 
H>i+5 OO!H 10 00't7·H 007126 RANSTPt .,iSR PC,HANGEN 
161ff, 0051ltf 0527-l7 177400 0072:>6 BIS IU 77'lOO•RANOOM 
161.f 7 00~1?.2 0127U~ 177470 RAN11 MOV 11•200.tRlt IDllAY 1 MILLISECOND 
1£.4b 00~1?.6 0052l.t~ J.NC H4 
1649 005130 00137& f'INE .-2 
lt.50 005132 0052.)7 007256 JNC RANDOM 
1651 005136 001311 f:INE RAIJ1 
1652 005140 0057.H 000306 W11 I lST WRPJISS 
1653 005141t 0012.f>5 flN[ STRTOP 

•' ., ~~·'t't 

·) 



1651t 
1655 
1656 
1657 
165R 
1659 
1660 
1661 
\662 
1663 
1(,{,lj 

1665 
1666 
1667 
1668 
166':1 
1670 
1b71 
\672 
1fi73 
1674 
1675 
1676 
167"/ 
1678 
1679 
ll.80 
U.A1 
1682 
1683 
168•1 
168~1 

1686 
16tn 
1668 
1b69 
1690 
16'J1 
1692 
1L'J3 
16<J4 
1695 
1696 
1697 
11)96 
1699 
1700 
1701 
1702 
1703 
1 ·104 
1705 
1706 
1707 
1700 
1709 
1710 

00511t6 
005152 
005160 
005162 
005170 
005172 
005171+ 
005202 
005:?04 

005206 
005212 
005?.20 
005224 
005?26 
005234 
005242 
00!",24'+ 
00!>252 
005254 
005262 
00526G 
005.?70 
005276 

005300 
005j06 
005.'110 
00531't 
005316 
00~322 

005:'BO 
00!>332 
005336 
005340 
005346 
00!"1352 
0053C.O 
005362 
005366 
00!137'i 
OIJ~37b 
005402 
ll051110 
005412 
00~>'+1 b 
Ou~4 22 
ou5•130 
00!'; 1132 
UU~>4 'St. 
OO!i'l42 
00!:>446 
0051154 
0()5'156 

OO't7.)7 
032H1 
0014U5 
03?.7-H 
0016:.>~ 
000201 
0321~1 
0016'*6 
000207 

0052H 
042.7~7 

0057·H 
0011116 
063H7 
0237.:i1 
00;>4Ulf 
0237:.7 
00311U5 
0137.H 
1057.H 
00lOU3 
0527j7 
0002u1 

0327~1 
001510 
0057.H 
001ou2 
00~2.H 
03;;r711 
001n10 
0127Ui! 
l 01141.1 .. 
0137.H 
00117~7 

03?711 
001410 
OO!J2.)7 
0227H 
0010.:0 
OO!.JN7 
0327.:>7 
00t4U2 
0047.H 
OO!Jfl.) 1 
0321:.1 
0(110,) 7 
OOUl.:)7 
0047~7 

0047:>7 
032111 
0014ll2 
OOOP7 

005206 
000001 

000010 

000336 
000010 
000.510 

000310 
000352 

000352 

0002f6 
000336 

000010 

175600 

000306 

00031 .. 
020000 

012212 

000352 
010756 
000100 

000306 
000010 

000334 
000004 

010322 
000306 
002000 

0051110 
010032 
010032 
000040 

001172G 
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000356 

0003~6 

000356 

000356 

0003~2 
000246 

000241f 

0003~2 

000356 

000312 

172702 

000270 

172652 

000306 

000356 

000312 

172540 

JSR PC,T£.SINC 
BIT lf1 ,,.,ODES 
BEQ W12 
BIT nio,MODf.S 
BEQ srnroP 
RTS PC 
BIT U2 ,,..ODES 
J.\f.Q STRTOP 
R r!> PC. 

I EX IT AFTER RLS? 
INO 
IYES, ARE WE AT END OF RLS? 
INO 
IYES 
llXlT EVERY RECORD? 
INO 
IYES 

1SEE IF RCCORO LENGTH SHOULD Bl CHANGED 
TESINCI INC RECORD 1+1 TO RECORD COUNT 

lHC #10,MODES HJOT ENO OF RLS UNLESS SET BELOW 
15T DLt<INC 
D(Q TSINC2 
ADO DLKJNC,WRTLEN 
CMP WRTLEN,MINLENl~LCORD LENGTH TOO SHO T? 
HLT RES£ TL IYLS,RESET 
CMP WRTLE~ 1 MAXLEN1RECORD LENGTH TOO LON ? 
OLE TSINC2 INO 

RESETL: MOV STRLEM,WRTLENIYLS, RESET 
TSINC21 TSTA RECORD 

BNE TSINC3 INO 
BIS #10,MODES IINDICATE AT ENO OF RL 

7SINC31 RTS PC 
1HAVE AN E~ROR FLAG DURING WRITE OPERATION 
alF EHROH IS CAUS£o BY ENO OF TAPE FLAG. DUMP WRIT ERROR COUNTERS 
afOR ALL OTU(R ERHoRS: PRINT COMMANO AND STATUS R GJSTERS AND RECORD NU"BER 
alF kEAO PASS IS SrLECTED, TRY TO RECOVER By WRITI 6 WITH XIRG, 
CHROR: BIT U17~6oo,STATRDIAT EOT? 

BEO ENOTAP IYLS 
lST WRPflSS 
BNE ERR1 &FIRST ERROR? 
lNC lolRCUEK IYES, +1 TO WRITE ERRO 

&TYPE ALL ERRORS? ERRl& nIT u20000,@SR 
ONE TESREC l'NO 
HOV fJMSG7,R2 
TOP 
MOV 
JSR 

TESRECI llJT 
liEQ 
INC 
CHP 
Bf~( 

INC 
T£SRCt: BIT 

B£0 
.JSR 
CLR 
BIT 
ONf 

STRECll 
JMP 
.JSR 
.JSR 
HIT 
UEQ 
,l~P 

&PRINT •WRllt STATUS E ROR• 
WRTLEN,LlNGTH 
PCePRTS &PRIUT STATUS, COMHANO RECOROe LENGTH 
hloo.~SR &RlCOVER STATISTICALLY SELECTED? 
TESHCl INO 
WRPASS 1+1 TO WRIT( RECOVER 
ua •• wRPASS IHAV[ WE TRIED TO WR~T RECOVER 8 Tl"ES? 
STHfCl INO 
PER~OS IYES. +1 TO PERMANENT AOSPOT? 
N~.~OOES llS READ PASS SELECTED 
• +6 INO 
PC, XRGf([C 
WRPASS 
a12000,STATRO 
ENO TAP 
WU 
PC,FIACK1 
f'C,~ACKl 
#110,GlMTS ... (, 

STRTOP 

&BACKSPACE 2 R(COROS 

. "\ 
·~ 
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1711 0051t62 012111 177777 172530 HOV a-1.@nc 
1712 0054 71) 013711 0()0276 172520 MUV COMANDeiilMTC 
1713 00!\1476 0527.,, 000010 172512 BIS uto.@MTC 
1711f 005S01f 0047H 004'532 JSR PCeGOWAIT ISPACE FORWARD 1 RECOR 
1715 005510 Olt27H 000016 172500 BIC #16,iil:>llC 
1716 00!)51.6 052711 000004 17:.>•t 72 BIS #lft,'ilMTC ICHANGE FROM SPACE TO IUTE 
1717 005!:.21f lJ..001:.T 00'+720 JMP STRTOP 
1716 10RIVE IS AT E.OT 
1719 005530 00!.i2~7 000336 ENOTAP: me f<ECOHD 
1720 00553tt O!l~7.H 000040 000356 fllS ni+o.MOOtS llNOICATE DRIVE-AT EQT 
1721 005542 0127ll2 0131'+2 ENDTll MOV UMSG21t,R2 
l'/C.?. oo~-l546 lO'TltU'+ TOP 
1723 005550 OH7ll2 01221+0 ·MOV llMSG8tR2 
1724 005~>'54 104lt lli TOP 
1725 10UMP WkITE EllRORS 
J726 005~56 0047.)7 011020 WRTOHP: JSH PC,PRTO IPRJNT DRIVE, PATTERN, l:tARITY, DENS UY 
1727 005562 0137u5 OCH \12 .l'IOV PAfltaM,R5 CR 
1728 OU';566 04;>7l..5 177"1L3 BIC Pl77763,R!5 CR 
17?.':i OU~572 01?71J2 012675 MOV #MSG14tR2 
1730 005576 02t!7v 5 OOOOO'l CNP #'+tR5 C:R 
1731 005602 (J010U2 ll)Nf. .+6 
1732 005t-.0 1• 01;,:.11.12 0126~5 MOV t1MSG12eR2 
173.5 OO!il 10 0227U 5 000010 CMP no.R~ CR 
1B4 005614 ·0010112 1rrnE .+6 
1735 00~•616 01::> /i,.2 012665 MOV HMSG13 tR2 
lBf, 00'.16.?.2 lllltltl• .. TOP IPRINT WRITE MOOE 
173'1 O(J~i£124 OLHU2 000336 IMOV RECOHD,R2 
lBA 00!'1630 10•14l& IDECPHT IPRINT RECORD NUMBER 
1739 0(1%32 01:'\ 71J :5 001112 IMOV PAR"M,R!i CR 
1740 00563t. 04C>7U5 177717 ltHC IH77717eR5 CR 
17 1+ 1 00~6·~2 Olr7l.:2 012723 MOV #MSG17tR2 
171t2 oo~.r.,116 02:--1\J~ 000020 ICMP #20,A5 CR 

,_ 

1743 005652 (JQJ002 l[INE .+6 
174•1 0 (J~·.i,51• 012·1u2 012732 MOV HMSG18,R2 
1745 005U>0 02210~ 000040 ICMP #ttO,R5 CR 
17'+6 00'.\b(.4 0010\.12 lllNE .+6 
1"flt7 0 0 ~16(,6 0127ll2 012705 l"IOV #MSG15tR2 
1748 0056"72 0227u5 000060 ICMP #60,R5 CR 
17•19 005676 001 (JUi! 11NE .+6 
1750 00'17GO 01;>7li2 012711f MJV UHSG16,R2 
175l 00!1704 104qlJ~ roP IPRINT RECORD LENGTH S ClUCNCE 
1752 005706 01'7UZ 01271+1 1'1011 MMSG1'1tR2 
1753 005712 104't u .. "WP 
1754 00~7 t '• Ol.371..i! 000311t MOV WRCHCKtH2 
1755 005720 104•11:.I) Uf.CPHT 1PRINT "WRITE ERRORS=" 
1"/56 OOf1722 011'71.10 000316 HOV #WRCHEK+2eRO 
1757 U05?26 l 1 I! ·7,:, 1 000060 013002 MOVB #60,MSG20+17 
17511 005134 10~12·H 013002 WRTDl: HKB MSG:>O+l7 IPRINT STATISTICAL REC \rERY 
17!:>9 00!"7'40 00ti710 1rsr @RO 
171:>0 00~7'f2 0014ll5 Bt:a WRT02 
1761 005Hlt Ol27U;! 012763 MOV #MSG20,R2 
17<>2 00!1750 1044U .. roP 
17t3 00!>752 0110ll2 MOV C 0 t ,R2 
1761f OO!'i751f 104'•iofi DECP.HT IRECOVERED AT X 
l7C.5 005756 00~7i::() WRTD2& 1fST cot+ IJUST INCREMENTING 
1766 Ot.,5760 02000:1 000331f <:MP Ro.uWRCUEK+20 
1767 0057&4 (i013t>5 llNE WRTOl 

'\ ~~;;·' ,.,.,, 
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1768 00~766 OO~U7 000331f TST PERMBS 
1769 005712 001ou1 BNE .+If ISKIP PRINT IF a 0 
1770 005771f 0002li7 RTS PC 
1771 005716 0127U2 013005 HOV #HSG20A,R2 
177?. 006002 1041fUIJ TOP 
1773 006001f 0137U2 000331f HOV PERHBS1R2 1PRINT "PERMANENT BADS 01" 
1774 006010 1044da OECPHT 
1775 006012 0002ll7 RTS PC 
1776 1GENER~rE 7 TRACK DATA PATTERN CR 
1777 1ALL PAlT(RNS HAVE BITS 151llf1716 SET IN CASE CORE DUMP SELECTED 
1778 006011f 0127~7 000001 00111t6 GENP7: MOV Ill 1PGMOOE ISET 7 T11ACK PATTERN G Ne MODE CR 
177'3 006022 0137U2 000250 MOV l.IBUF' ,R2 CR 
1780 OOf.026 0137U3 001112 f10V PARAM,R3 
1781 006032 00(1303 S~l\B H3 
1n2 006034 OOf.31.i ~ ASL R3 
1783 00(,036 04;>703 177741 flIC Ul 777411R3 
1784 006042 0627U5 006\14 AOD #PATPSTeR3 
1785 0(16046 Ol271t6 00605'1 MDV llPATCK,-(SPt IPUSH STACK RETURN 
1786 006052 01131.17 MDV iillO,PC 1GO TO PAT GEN SUBROUT NE 
1787 1FINlSHEO PATTERN GENERATION 
1788 &IF CORL DUMP NOT SELECTED CLEAR BITS 151llt17e6 IN ALL WORDS OF WRITE DATA BU FE 
1"189 OOf.054 0327~7 000100 001:112 PATCK: BIT IUOo,PARAH IIS CORE OUHP SET? 
1790 006062 0014ll'l BEQ PATrN &NO 
1791 006061t 0327~ 1 000200 001112 RIT 11200,PARAH I MAYBE, IS CORE OUHP S T? 
1792 OOf.072 001ou7 EH~E PATfN2 IYES 
1793 00£,074 01l>7l 2 000250 PATEtH MOV WBUF,R2 IND 
1794 006100 0427..::2 140300 PATENU RIC lll40300tf2t+ &CLEAR OJTS 15•14,7,6 
1H5 006104 02:Hu2 000252 CMP RflUF ,R2 · &DONE ALL? 
1 7':16 006110 001315 ANE PATfNl lfvO 
1797 006112 0002U7 PATEN2: l<TS PC 
17'J8 006114 0061!>1J PATPSH PATE'O 
1799 006116 00blb2 PA TOO 
1800 0061.?.0 ooc.11 o PATF:l 
1801 006122 OOf121J'l PATOl 
1802 006124 0062i::O PATf2 
1803 006126 00620::6 PAT02 
1804 006130 0062~ .. PATE3 
1805 006132 OUf.2*2 PAT03 
1l.I06 006134 0062!JO PA1(4 
1Ll07 OOf.1 "56 000.JO PAT4 
1808 006140 00621* f'AH5 
1809 00611f2 00b3&:i! PATO~ 

1810 00611flt OOf.3=>2 PAT6 
ll\11 00bllf6 OOf 3:.2 PAH. 
1812 CJ06150 Oo£,3b0 PATf7 
1813 006152 0071Uft PA17 
1814 1PATTERN 0 
lt115 &HIGH FRlQUENCY OUTSIDE SKEW 
1816 006154 0127113 llf 0701 PATEO: HOV "11f0701eR3 llfOl 
1817 006160 000515 BR PF Ill 
161A &HALF FREQUENCY OUTSIDE SKEW 
1619 01.16162 01271.13 1110301 PATDO: MOV #1403011R3 11 
1620 006166 000510 HH PFIL 1 
162J 1PATTERN 1 
1822 I SLIDING 0 
1823 006170 01271J5 006176 PATLl: HOV HP£11R3 
1821f uC6174 000512 BH PFIL3 

' 
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182!5 006176 t67HI PEll 1677.H llHAt37 
1826 006200 1757b7 17fl7t.7 t351467 
1627 006202 17737, 177375 137075 
1828 1SLI01N<; 1 
1829 006204 0127U5 006212 PAT01: MOV MP01tR3 
1830 006210 OOO!ill!J DH Pfll3 ·- ·• ·- ··"1"'-·-·- • 
1831 006212 1503'+0 POU 15031f0 llOO'tO 
1632 006211f 1142310 111-:~:-no 12010 
1833 006216 11fo7v2 i•+QJl)2 1402 
1834 &PATTERN 2 
1835 1tHG1i rnLGIUHJCY EVfRY OTHl::R TRACK 
1836 006220 Ci127u5 152725 PATE2: MOV "152725,R3 1121f25 
1837 006221+ 0001+/1 UH PFIL 1 
1838 aHJGH FHEQUfNCY EVERY OTHER TRACK 
1639 006226 01271.1.5 165352 pAro2: MOV "16!;352 tR3 125052 
ll\ij 0 006232 OOOlfb' OH PF IL 1 
11i41 &PATTERN ~ 
18<+2 1HALF FREQUENCY OUTSIDE TRACK, HIGH FREQUENCY INSI E TRACKS 
18'+3 00623 .. 01271.15 177377 PATE3: MOV tn77377,R3 137077 
181+4 006~1f0 000 .. 1.>~ iJI< PFIL 1 
181f5 1HJGH FREOUfNC1 OUTSIDE TRACK, HALF FREQUENCY INSI E TRACKS 
18'+6 006242 012705 177701 PAT03; "10V U77701tR3 137401 
181f7 0062'+6 0004b0 BH PFll 1 
101f6 1PA TTERN 4 
1849 1 INCREMOJT ING PATTfRN INO ALL o•s• 
1850 006250 0127U5 000301 PATE4: MOV "30taR3 
18ti1 006254 l10.Sii:2 MOVB R3, (2)+ 

lfl~~ 006256 0237U2 000252 CMP HBUFaH2 
185~ 006262 0010iJ1 BNE • +If 
105'• 006:?64 000207 kTS PC 
1855 00t~;>66 10~.,05 INC13 fC3 
1806 006i70 00l7b7 BEU PATf4 
1657 006272 000710 UR PAT£4+4 
18~6 
1659 I 
1860 aPATTERlll 5 
1861 llHRlE 3•S EACH TRACK EVERY 6TH WORD 
16b2 0062H 0127U5 006302. PATE5t MOV "PE!51R3 
1663 006300 oooi+a:j UR PFIL 9 
1664 006.~02 1571f.)7 P(51 1574.H 117 .. 37 
1665 Oof.30 .. 1677.H 1677 37 1271137 
18b6 006306 1677::>7 1677~7 127457 
18b7 006310 1737b7 t'H767 133467 
1860 006312 1717b7 171767 131467 
1869 006314 1717H 171773 131473 
1870 006316 17C.775 176775 1.57075 
1871 006320 1773 {' 17'1376 1.37076 
1872 1THR(E I'S EACH TRACK EVERY 6TH WORD 
1A73 006322 0127U5 006330 PAT05: MOV NP05,R3 
16"14 006326 0004=>2 Bk PFIL 9 
1875 006330 160340 P05Z 1603 1.0 129040 
18'/6 006332 1503'+0 150340 110040 
1817 00633'+ 15034::0 150320 110020 
1676 006336 1'+4310 1'+4310 I '+010 
1679 006340 1'+2310 142310 12010 
18tlO 00(,3 112 142~1JIJ 1 1+2~0'+ 12001f 
1861 00634'+ 11f l .3U2 141.'102 1100~ 
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1882 0063't6 116071.12 llt0702 l't02 
1883 006350 11t070l llt0701 l'tOl 
1881l 1PATTERN 6 
1885 1ALL 1 1 5 ALL TRACKS 
1886 006352 01271.15 177777 PAT61 HOV tt-1.R3 
1"87 oo<.35£ ooo4U BR Pf Ill 
1b6t\ 1PAT1ERN 7 
!889 1HANUOM INO~J[ ALL 0 1 S) 
1890 006360 0047.H 007126 PATE7: JSR PC,RANGEN 
1891 00f..361l 1.527.) 1 000077 007256 AITB tt77,RANOOH 
1892 0-06H2 001712 m:a PATr7 
1893 006374 1137': l 007256 MOVB RANDOM, C2h 
1694 006400 02371,.2 000252 CHP RDUF1R2 
1695 006401t 0013b5 BNE: PATF7 
1896 006406 0002u1 RTS PC 
18'J7 &FILL IJRITE BUFFER WITH CONSTANT PATTERN 
1698 006410 0103i'2 PFIL11 HOV R3.C2)+ 
189~ 006412 02371J2 000252 CMP H13UFeR2 
1900 0064\6 00131 .. BNE PFIL 1 
1901 006'120 0002ll7 HTS PC 
1902 aFILL WRITE BUFFER WITH 3 lllORO PATTERN 
1903 0061t22 010"51J .. PFIL31 HOV R3,Rlt 
1"301t 006421t 0627t. .. 000006 AUO ,,6,R4 
1905 006430 012?ii::2 PFIL3AI HOV C31+1C2)+ 
1906 006432 02?i7li2 000252 CMP RfiUF1R2 
1907 006436 001ou1 BNE • +It 
1908 006440 00021J7 RTS PC 
1909 006442 02031,;'* CMP RJ1R4 
t'JlO 006444 OOJOU2 ONE .+6 
1911 006446 16271.: 5 000006 SUB la61R3 
1912 006452 0007c.& UR PF IL 3A 
l'H3 &FILL WRITE BUFFER WITH 9 WORD PATTERN 
1914 006451t 01031.1 .. PFIL91 MOV R31Rlt 
1915 006456 '0627U .. 000022 ADO #?2,R4 
1':H6 OOblf 62 0123'2 PFIL9A: MOV (3)+.C21+ 
1917 0Qf,'l64 0?.37U2 000252 CMP ROUF1R2. 
1918 006470 00101J1 ONE .... 
J';ll9 00(.4 72 OOOt'll 7 RTS PC 
1920 006474 0203tJlf CMP H3eR4 
1921 0064 16. 0010li2 IHiE .+6 
1922 ooE>rioo lf.27v5 000022 SUB #22,R3 
1923 006504 0007t·' l3H PFIL9A 
1924 1GENERATE 9 TRACK DATA PATTERN CR 
1925 006506 0127H 000002 0011't6 GENP'J: MOV U21PGMOOE ISET 9 TRACK PATTERN G Na MODE CR 
1926 OOE..514 01371J2 000250 MOV \.113UFtR2 llNITIALIZE BUFFER CR 
1927 006520 0137" 5 0011-12 MOV PAHAH1R3 ICHECK PARAHETEHS FOR ATTERN SELECTED CR 
1'J2& 006524 00031..5 SwAO R3 
1929 0065'16 u427U5 177761 RIC 11177761,Rl 
19.50 006532 0627ll5 006540 AUD SIPAJPNT,R3 
1931 006!.36 0113U 1 MOV iilR3,PC 
1932 0065~0 0065t.O PATPNTI PATO 
1933 006542 0065/lf PATl 
1 'J3•• 00654'• 00t.641f PAT2 
1935 006546 OOE.660 PAT3 
1936 OOt'.>550 oot:. no PA Tit 
1937 006552 OOt.7:.i& PAT5 
1938 OOt:.!.:54 0070/i! PAT69 

'1 
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1'.5'l tH!i.~56 0071U6 f'AT7 
l CJltU &PATTERN 0 CR 
1'Jltl &HALF FHEQUENCEY OUTSIDE SKEW Cd\ 
19'+2 006560· 0127~2 002012 PATO: MDV #2012t'2t+ ICOlOHOO .. t CR 
191+3 006564 0237U2 000252 C:MP RDUF,H2 . CR 
194'+ 006570 0013/.5 BNt PATO CR 
1945 006572 00021.17 HTS PC CA 
1946 &PATTERN 1 CR 
191+7 1SLIOING 1 BIT llSOLATEO Ulla CR 
1948 0065H 0127UO 006622 PAT1: MOV #PlT,RO CR 
1949 Olib600 0120'2 PAT1A: MOV l0htl2t+ CR 
1950 006602 02371.1~ 000252 C:MP RBUFoR~ CR 
1951 006606 0010Ul BNE ...... CR 
1952 006610 0002U7 A:TS PC CR 
1'.l53 006612 02271JO 00661t4 CHP t1PAT2,RO CR 
195'+ 006616 C.01310 BNt PAT1A Ci~ 
1955 OUE.620 0007b5 BR PAT1 c~ 
1956 006622 lOOOUO Pll& 100000 CR 
19!H 00£.62't 0201uo ;;!0100 C,"\ 
1958 006626 00'+ Oi:O lj1Q20 CR 
1959 006630 001 Olli+ 1.ooq. CR 
1%0 006632 000001 l. CR 
1%1 OOE.63'+ 0'+02U0 lj10200 CR 
1962 OOE.o36 0100"10 l.0040 CR 
1963 006640 002010 ~!010 CR 
19blt 0066'+2 000 1H•2 '•02 CR 
1965 1PATTERN ?. CR 
1966 &HIGH FREQUENCY EVERY OTHER TRACK CR 
1967 006644 012U2 13627 .. PAT2: MOV "13627 .. , 12t+ IC 27 .. I C2'11t I CR 
1%A 006650 02371J2 000252 C:MP RBUF,R2 CR 
1969 00665't 001315 l'INE PAT2 Cit 
1970 006656 CIOQ2U 1 HTS PC CR 
1971 IPATTtRN .i CR 
1972 1THREE o•s. THREE 1•S, THREE o•si CR 
1 'J73 006660 0127UO 006706 PAT.ii MOV #P3T,HO CR 
197'* 006664 0120ic2 PAT3AI t'IOV COt+eC2)+ CR 
1975 006666 0237ll2 000252 C:MP RBUF,R2 CR 
1976 006672 001001 Bt~E .+4 CR 
1917 006674 00021.t 1 IHS PC CR 
1978 006676 0227UO 006730 C:MP llPATlfeRO CR 
1979 006702 001310 BNE PAT3A c~ 
1980 006704 0007b5 BR PAT3 CR 
1961 00670G l'+OOj 7 P3TI llt0037 Cll 
1902 0 06 710 1004/b J.0047b CR 
1983 006712 0015/tt ].57'+ CR 
1984 006 714 0037/0 .H70 CR 
1985 006716 0177b0 l. 7760 CR 
1986 0067?.0 03731.tO H300 CR 
1Y87 006722 07£.21.il 1'6201 CR 
1988 OU672'+ 17'+0U~ , 74003 CR 
1989 006726 1700LJ7 J.70007 C1R 
1990 1PATTERN 4 CR 
19'H 1 INCREHEIH ING PATTE'RN I0-377t CR 
1992 0067.30 1050.:17 006754 PAT4& C:LRR PltA C1R 
1993 006731+ 1137<!2 006754 P4: MOVB P4A, C2t+ Cll 
199'+ 006740 1052.:>7 00675 .. J:NCB Pi+A CR 
1995 00674 .. 0237U2 000252 CMP RBUF1R2 CR 

" \ 
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1996 006750 001311 BNE pq CR 
1997 006752 00021.17 RTS PC CR 
199A 006754 oooouo P .. AI 0 CR 
1999 1PATTERN 5 CR 
2000 1EACH THACt< 3 BITS CR 
2001 006756 0127!.tO 007001t PATS: MOV #P5T1RO CR 
2002 006762 01201:'.2 PAT5A: MOV COt+tC2)+ CR 
2003 006761t 0237li2 000252 CMP ROUF",R2 CR 
2004 006770 001ou1 RN( • t4 CR 
2005 006 772 0002ll7 Hrs PC CR 
2006 0067H 02211.io 007072 CMP ttPAT691RO CR 
2007 007000 001310 BNE PAT5A CR 
2006 007002 0007b5 HR PATS CR 
2009 007004 oooouo PtaTI 0 CR 
2010 007006 lOOOUO 100000 CR 
2011 007010 1ou2uo 100200 CR 
2012 007012 040HO 40100 CR 
2013 001014 02(1JV0 20100 CR 
201'1 007016 0200'+0 20040 CR 
2015 007020 0100"0 10020 CR 
2016 007022 00'10"-0 4020 CR 
2017 0070~4 004DJ.O 4010 CR 
201ll 007026 00201Jlf. 2004 CR 
2019 OCl7030 OOlOUlf. 100•• CR 
2020 007032 0010\12 1002 CR 
2021 007031t ooo•tu l 401 CR 
2022 007036 OOUOl-1 l CR 
2023 007040 OOOOLIO 0 CR 
2024 007042 10021.JO 100200 CR 
2025 0070l•• 0 .. 021.JO 40200 CR 
2026 007046 Olt01U0 40100 CR 
2027 007050 0200 .. 0 20040 CR 

. ..._ 

2026 0()7052 0100 .. 0 10040 CR 
2029 007054 0100<::0 10020 CR 
2030 007056 00'1010 4010 CR 
2031 007060 OO?OlO 2010 CR 
2032 007062 0020li" 2004 CR 
11033 007(!64 001ou2 1002 CR 
.>it-~~ 007066 0004U2 lt02 CR 

j ~ :) 007070 0004lll 401 CR 
!ld6 1PATTERN t. CR 
i>O.H 1HIGH FRlOU£NCY ALL TRACKS 
2038 007072 01274'2 177777 PAT691 1"10V •-i.,2 .. CR 
2039 007076 0237ll2 000252 CMP RDUF1A2 CR 
2040 007102 001375 ON( PATE,9 CR 
2041 007104 G002\11 HTS PC CR 
2042 1PATTERN 7 CR 
2043 1HANOOM CR 
204•• 001106 0010.)7 007126 PAT71 JSR PC1RANGEN CR 
2045 007112 0137.:2 007256 MOV RANOOH, C2t+ CR 
2046 007116 .0237ll2 000252 CMP RBUF1R2 CR 
20••7 007122 001311 HNE PAT7 CR 
2046 00712'+ 00021.JT RTS PC CR 
2049 
2050 tRANOOH NUHAER GENfRAT-OR 
2051 &EXIT WITH RANDOM NUMBER IN LOCATION NAMED "RANDOM 
2052 007126 0100't6 RANGEN: MOV Ho,-csP, I SAVE REGISTERS CR 



. . ~ .. - "' ~ .. ,, .. 

Plt68 MACRO V06•03 12•UEC•71t 12Ult PAGE 1·36 

2053 007150 0101 1u1 l'IOV R1t•CSPJ CR 
205 .. 007132 Olo2't6 MOV R2t·CSPt Cft 
2055 00713ct 010346 MOV R3,-CSP) CR 
2056 007136 01;37U0 007260 MOV LOt·ltJM,RO ISET UP LOW DIGIT 
2057 007142 0137lll 007262 MOV HINuM,Rl ISET UP HIGH DIGIT 
205A 007146 01271J~ 000007 MOV ~7.Fl3 ISET UP SHIFT COUNT 
2059 007152 OObQU2 CLR R2 
2060 007151t 00631JO RANGll f1 Sl. RO ISHIFT RO LEFT ANO 
2061 007156 0061U1 IHJL Rl &ROTATE CARRY INTO LSB OF Rl AND 
2062 007160 006lli2 HOL R2 &ROTATE CARRY OUT OF R INTO R2 
20b3 007162 0053U.5 DEC R3 IDt::CREMENT R3 
.?064 00716'+ 0013'1~ l-IN[ RANG1 ICONTINU( SHIFT LOOP 
2065 007166 0637110 OC7260 t1DO LONUH,RO SAUD NUMAER TO MAKE Xl S' 
2066 007172 00f}5U l t10C Rl IPtWPAGAT( CARRY 
206 7 007174 0637Ul 007262 t~DD HINtlMeRl IAUO NUMOER TO MAKE x 2:9 
2061:\ .007200 0055112 t~oc R2 IPHOPAGATE CARKY 
20fi9 007202 Ot.£7u0 001057 tWD "1057 eRO IAUO LOW CONSTANT 
2070 007206 0055Ll t1DC Rl lPHOPACATE CARNY 
2071 007210 00551J2 llOC R2 'PROPAGATE CARltY 
2072 007212 0627Ul Olt71t01 1100 t147401tR1 IAUO HIGH CONSTANT 
2073 Oil7216 OOt.!>lJ2 t~OC R2 IPkOPAGATE CAIHtY 
2071f 0072.?.0 06271.12 000006 ADD IH>1R2 IAOO HIGH CONSTANT 
2075 007<.'21f OE>o2uo /~DD R21RO IRE-PRIME Ro WITH HIGH ClilGIT 
2070 007226 00~501 AOC Al IPROPACAT[ CARRY 
2077 007230 0100~7 007256 MOV RO.RANOOH ISAVE RANDOM ~UMBER 
2078 007231t 0100~7 007260 MOV RO tl ONUM IPUT HO flACK IN LONUH 
2 0 7 9 0 0 721, 0 0101~7 007262 MOV Rl ,1l1NUH IPUl kl BACK IN HINUH 
?080 007244 01260, MOV CSPt+eR3 IRESTOR£ REGIST[RS CR 
2081 007~'•6 01261>1! ~·ov CSPl+eR2 CR 
2082 007250 01261.11 MOV CSPt+eRl CR 
2083 007252 Ol26U0 MOV (SPt+tRO Cl\ 
2081.t 00725'+ 000207 IHS PC IEXIT 
2085 ' 2086 007256 oooouo RANDOHI Cl 
2067 007260 00001.10 LONUMI Cl 
208t) 007262 OOOOLO HINUHI Cl 
2069 cRtAO RECORD SECTION 
2090 00726'+ 0057.H 000336 RE:AOI: 1rs1 Rf.COHO If IRST KECORD? 
20'J1 007270 · 001ou~ UNE OOLLRl INO 
2.0':i2 007272 oun1 000266 000~5 .. MO\I STHLlNeREAOLNISET INITIAL RlAO LENG t'I 
2093 001 .mo 0127·H 177775 00030&f nOLLRl: ~10\I N•3,ROPASS llNITIALIZE RtAO PASS CliUNTER 
2091.t 007306 013711 000276 170702 ROST POI MOV COMAi.JO, QIHTC 
2095 007314 1051"17 170676 lSTB @MTC 
2 0 "J6 0073~0 111037:> urL • •&f IWAIT FOR CONTKOL UNIT R:EADY 
2097 007322 006017 170666 fl OR @MTS 
2096 007326 103315 BCC • •'+ IWAIT FOR TAPE UNIT RE IJIY 
2099 007:!30 0137110 000252 REAOGOI MOV RBUF,RO 
2100 1107334 013701 000351+ MOV REAOLNtRl 
21ll1 0073 1+0 10500::0 RGll C:LRR CO)+ ICLEAR READ BUFFER 
2102 0073 1•2 0053Ul DEC H1 
2103 007341t 001315 BNE RGl 
2104 00'13 116 013717 000351t 170641t MOV REAOLN,GIBC ISET BYTE COUNT 
2105 007354 005411 1706'tO NlG Ql[lC 
210t. 007360 0137/7 000.?5~ 1706.Sil MOV RBUFtGlCA I St:T CURRENT ADDRESS 
:?107 007.%6 013777 000276 170622 MOV COMANOeiilMTC 
2108 00737't 1044'12 CiENPT I GENERATE TEST PATTERN 
2109 007376 051!711 000002 170612 fllS #2eO'MTC 

~' 
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2110 00716016 001t7H 0016532 JSR PCeGOWAJT 
2111 
2112 tRETURN HERE AFTER INTERRUPT 
2113 0071t10 0177~7 170600" 000312 HOV iiHTs,STATRO 
::>Ult 007 .. 16 005111 17057 .. TST @HTC IANY STATUS ERRORS 
2115 0071122 lOO~U .. flMI RDERRO IYES 
?.116 
2117 1CHECK f Of\ OAT A [RflORS 
2113 0071124 0137UO 000252 MO\i RBUF,~O 

2119 0071130 0137Ul 000250 MOV WBUF,Hl 
2120 007't3't 0137v2 000351t t'IOV REAOLN,R2 
2121 007440 0220.::1 OOLLRSI CMP (0)+,(1)+ ICHECK FOR PROPER DATA TRANSFER 
2122 007442 0010'*5 UN£ OAT[RR IHAVE DATA ERROR 
2123 0071t41t 16271..2 000002 SUB fl2,R2 &CHECKED ALL TRANSFERS 
n21t 007450 001313 BNf 00LLR'5 INO 
?-125 Ou 7452 0327,') 7 000003 001112 RTSSTP: IHT 113,PAHAH 
2126 007it60 U010U7 BNE RDSTPC 
2.127 007462 00117,')1 007762 JSR PC eRDitJCR llNCREME.NT FOR NE>CT BL CK 
2128 001•166 0237,')7 000336 00031t2 CMP RECORO,LASRCR 
21~9 007't71t 001315 BNE Rf.AOGO 
2130 0071176 00021· 1 RTS PC IEXIT REAOIT 
2131 007500 0327.)1 000.002 001112 ROSTPC: IHT fl2,PARAH llS READ MOOE RANDOM? 
2lj2 007506 OOlltJ .. (llQ RDSTP INO 
2133 ('107510 0047:l7 007126 RNOHOS: JSR PC1RANGEN 
4.>13't 0075llt ()527.H 1771t00 007256 BIS tll 77400 ,RANOOf'I 
2135 007522 0127U .. 177470 RNOSlJ MOV "•200.,R4 I DELAY 1 MILLISECOND 
2136 007526 00521.i't INC R4 
2137 007530 001316 BNE .-2 
2136· 007532 0052.~7 007256 INC RANDOM 
n39 Otl7536 0013/l BNE RNDSl 
21110 0015110 0047?; 1 007762 RDSTPI .JSR PC el~OINCR 
21111 0075'f 4 0237.>7 OOC336 0003tt2 CHP RECOHD,LASRCRIDONE LAST RECORD? 
21't2 007552 0012!J~ 1.iNE RO!:iTPD INO 
21't3 007554 0002lJ7 RTS PC I YES E><IT 
2.l~'t 1HAVE DATA ERROR 
?.l't5 007556 032717 020000 170446 OA1EHIH BIT 1120000,iilSR I TYPE ALL READ ERRORS? 
21't6 OCJ7~6't OOlOH BNE OAT[Rl 1NO. 
2l't7 007~66 01271.il 012373 MOV UMSr.9A,R2 
211•8 007572 l1)114l. '+ TOP IPfUNT •READ DATA ERRO • 
2149 0075H 0137.>7 00035CJ 000210 MOV R£AOLN,LENGTH 
21~0 007602 00117,') 1 010756 .JSR PCePRTS 
2151 007606 OlittlJ2 MOV •CU1R2 I PRINT EXPECTED DATA 
2152 007610 10'+4J. 2 OCTPKT 
?153 007612 0140li2 MOV •CO),R2 
2154 007Ci1CJ 104c+ll OCTPRT IPRINT ACTUAL DATA 
2155 007b16 0227·H 177775 000301t OATERll CMP #•3,kOPASS 
?.l!.>6 (JO 7624 001Ol'2 BNE .+6 
2157 oou,26 005N7 00031t6 me DAER RS 1+1 TO DATA ERRORS 
21!.>6 007632 000'•.::'.b HR RTSR1 
2159 1STATUS INDICATES AN ERRORt CHECK FOR EOT 
?.11>0 007634 0327~7 175600 000312 ROERRa: BIT 11175600,STATRDIIS ERROR LEGITI"ATE R tOT? 
21L1 0U76't2 00151~ HEQ RNDTAP &HAVE £OT 
2162 0076't4 032711 020000 1703&0 OIT 1120000,@SR &TYPE ALL READ ERRORS? 
?.163 007652 001010 lUJE RTSRfC INO 
2164 007&51t 01C!7U2 012346 MOV NMSG9tR2 
2165 007660 1044l. '+ TOP I PK INT •READ STATUS ER OR• 
216l. 007662 0137..>7 000354 000270 MOV REAOLN,LENGTH 

.... ...-, 

' ('. 
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21'7 007670 001t7.H 010756 JSR PCtPRTS 
2160 1+1 TO R0£ERS IF FIRST ERROR PASS 
2169 007671t 0221~1 177775 000301f RTSH[CI CMP tl .. 3.ROPASS 
2170 007702 OOlOUC! ONE .... 6 
2171 fJ07701f 0052.H 000341f INC ROE.flRS 1+1 TO STATUS ERRORS 
2172 007710 032717 000020 170311f RTSkU BIT tl2Q,@SH IOLLLTE READ RLTRYS CS lit) 'l 
2173 007716 001011 HtJE RPASS3 IYE.S 
2174 007720 00'.)2J7 000301+ INC ROPASS &DON( ALL RE~REAOS? 
2175 007724 0014li" ma RPASSl IYES 
2176 007726 0047:. 7 010032 JSR PC,8ACK1 mo, BACKSPACE TAPE 
nn Oo7B2 OOoP7 007306 Jt~P RDSTl'O IGO AGAIN 
2178 00773(, 00!'>2.:) 1 OOO~tiO RPASSl: INC NRf{[Afl 1+1 TO NONRECOVERA~LE E1lO 
2179 00'1742 0127.!!7 177775 000304 RPASS31 MOV UM3.RDPASS 
2180 007750 0327:>7 002000 000312 BIT n2.ooo.STATRO IAI EOT? 
2181 007756 0010::.~ BNE RNUTPl IYES, TYPE "E0T" 
2182 007760 00(1(,b 1 Oil RDSTP 
.?.lo3 1SET UP POINTERS FOR NEXT REC.O~D 
218'4 007762 OO!'J2~1 000336 ROINCRI JNC RE.CO~O 

21135 007766 0057~7 000310 TST ULK JfJC 
2106 007172 001416 fi[Q H(STHl 
2187 &RtCORO LENGHI IS CHANGING, COUNT IT 
::»UIO 007774 Ot.HH 000310 000354 A1J0 lll.K I NC• READLN 
2189 010002 0237.)7 000351f 00021+6 t:MP REAOLNtMINLENIIS LENGlti LESS THAN H Nlf1UH 
2190 010010 002'hJ~ 111.T f<t:STHL &NO 
21'31 010012 0237~ 1 000351+ 00021+4 CMP RCAOLN,~AXLtN;IS LENGTH GREATER THA 1'1AXIHU"? 
21':i2 010020 0034U5 f}l.[ HfSTf<l INO 
21n 010022 0137.H 000266 00035 .. Rt:STRL & MOV STRLEN,REAOLNl~ESET INITIAL LENGTH 
2194 010030 000207 P.ESTltl I fl TS PC 
2195 1BACKSPACl UNE HlCORO 
21% 010032 006011 170156 BACKll ROR GlMTS 
2197 010036 1U33H occ .-q IWAlT FOR TAPE UNIT RE or 
2196 OlOOqO Oli'.:777 177777 1'1'0152 MOV H-1,@AC ICOUNT 1 HECORD 
21'39 0.100146 013777 000276 ·11011+2 MOV COMAND,iilMTC ISlLECT ORIVE 
2200 010054 052777 000012 170131+ BIS "12.@MlC CISSUE BACKSPACE 
~201 010062 0014"7.) 1 004532 .J!lR PC.c;Owl\IT 
2202 610066 oq2H 1 000016 170122 tJIC IU6,iili1TC 
2a3 010071+ OOCJ2ti 1 RTS PC 
2201+ aORlVE HAS REACHED EOT IN READ MOOE 
2205 010076 0047~7 0077b2 RNOTAP& JSR PC,ROINCR 
2206 010102 0527,:) 7 000020 000306 HIS #20,MOOES llNOJCATE AT EOT 
2207 010110 0127112 01320~ RNDTPll MUV #MSG2~itf(2 
2206 010114 l 044V't TOP 
2209 010116 0127l'Z 012240 MOV #MSG8.R2 
2210 010122 104'Hil6 TOP 
2'!11 &DUMP ERROR COUNTERS 
2212 010124 C047H 011020 READMPS JSR PCoPRTO IPRINT ORIVEt PATTERN, PARITYt DENSITY 
?"13 010130 0137V5 001112 ri:ov PA~tiM,R5 CA 
2214 010134 042705 177774 lHC "177771f 1R5 CR 
2215 010140 0127li2 012675 MOV '1MSG14tR2 
nt6 0101 1P• 0227V5 000001 CMP fH,H5 CR 
2217 010150 001ou2 1.mE: .+6 \. 

2218 010152 01271..C! 012655 MllV ltMSG12tR2 
21.'19 010156 0227U5 000002 CMP 11?.tPS CR 
2220 010162 0010lli? BNE .+6 
2221 010164 0127U2 012665 MOV llMSG13,R2 
2222 010110 10441.J't TOP I PRINT READ .. ODE 
2223 010172 01:371..12 000336 MOV RECORD,R2 

, ....... 
-~\ 
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222 .. 010176 10 .... 4', OECPRT IPHINT HECORD NU"BER 
2225 010200 0137lJ5 001112 HOV PARiH,R5 CR 
;>226 0102011 01f27ll5 177717 BtC #177717eR5 CR 
2227 010210 01271.12 012723 HOV tlMSG17eR2 
?.226 010214 02nus 00(1020 CMP #20,R5 CR 
?229 010;'20 00101.12 AN[ .+6 
2230 010222 0127112 012732 MOV t1MSG16 1 R2 
2231 010;>26 0227U~ 0000110. Ci"IP "lf0eR5 CR 
2232 010232 OOtOll2 11Nl o+b 
2233 010231+ c11nv2 012705 MOV nMSG15tR2 
22·34 010240 02271>5 000060 CMP 1160,RS CR 
2?35 0.10241+ 001ou2 BNE .+6 
2236 010246 01?.7U2 01271'1 MOV tlMSG16eR2 
2237 010252 204'tlJ4t TOP SPRINT RECORD LENGTH S QUENCE 
22j8 010254 0127U2 0130!5 MOV t1HSG21 1 R2 
n3'9 010260 10411 ll't TOP 
22••0 010262 0137112 00031tlt MOV ROERHS,H.? 
22 1H 010266 104'1~6 Uf.CPRT 
2242 010270 Ol27L2 013065 MOV t1HSG22,R2 
2243 01027'J 1044V't TOP 
22.4't 010276 0137Lc? 0003'+6. HOV OAERRS,R2 
2245 010302 10411&.6 DECPRT 
2'2'+6 01030'+ 0121u2 013106 MOV flHSG23,R2 
2~'+7 010310 104'tlilf TOP 
224& 010312 lil571J2 000350 MOV NRRrAO,R2 
2249 010:316 10114<6 [J[CPIH 
2250 010320 fJ002U7 RTS PC 
2251 1WRITE RECOVlRY UTILIZING EXTENDED INTERRECORD &AP 
2252 1USEO AFTER EVfRY 7 REWRITES OR AFTER 
2253 IEACH WHITE ERROR IF STATISTICAL RECOVERY NOT SELE TED 
225lf 1USEO ONLY IF READ PASS SELECTED 
2255 010322 0127.H 17777 .. 000306 XRGRECC MOV ,,.11,WRPASS &COUNT .. REWRITES 
2256 010330 032777 OOOO'tO 167674 XHGO& fill lf40eiilS~ IU~LETE WRITE XIRG cs St 
2257 010336 0010~6 ONE XRGRCO IYES 
2258 010340 0047.:>1 010032 JSR PC,RACK1 
225~ 01034't 105 711 1676116 TSTR Q)MTC 
2260 0103'30 1003/~ OPL ... q 
2261 010~52 013717 00027& 167656 MOV COM11ND.@MTC 
2262 010360 052.711 0000111 167630 OIS Ui+,@MTC IWHITE XIRG 
2263 010366 013717 000352 1676211 HOV WRTLEN,GlBC ISt:T ByTE COUNT 
226'1 0103H 005'+ /1 167620 NlG iWC 
2265 010400 013717 0002~0 167&h MOV WBUF.aCA CSET CURRENT ADDRESS 
2266 010406 006017 167602 RUR C'MTS IWAJT FOR TU Rf.ADY 
22c.1 010412 103315 BCC .-4 
22£.8 01Olt14 0047.:J7 004532 JSR PC,GOWAIT 
2269 a RETURN HERE AFHR INTERRUPT 
2270 010420 0177~7 167570 000312 MOV iilMTS,STATRO ISAVE STATUS 
2271 010426 005717 167561t TST @MTC 
2272 0101132 lOO'tlJ5 BMl XRG!' IHAVE ERROR FLAG, CHEC FOR EOT 
2273 010434 0050.H 000306 XRGRCO: CLR WRPASS 
2274 010440 000201 IHS PC IEXIT WRITE XIRG 
2275 0104'+2 0327,:)7 175600 000312 XRG51 IHT "175600,STATRD 
?276 0104!i0 001711 REO XHGRCU IONLY EOT, EXIT 
2217 010'+52 0052,:) 1 000306 INC WRP/ISS IUO~E It XIRG 
2276 010456 0013&:'t BNE XRGO 
2279 1PRINT STATUS AFTER '+ XIRG EHR ORS 
22fl0 010460 012711~ 012212 MOV UMSG71R2 

'· \ 



2281 010'l61t 
2282 010lf66 
2283 0104H 
228'l 0105CJO 
2285 01050&J 
2286 010506 
2287 Ol0511f 
?.288 010!116 
2289 OlO!:J21f 
2290 OlO'j32 
2291 010536 
22'J2 
2293 Ol051fO 
2294 0105'•6 
2295 010:i5'l 
2296 010!)56 
~297 010!J62 
22?8 01ll561f 
2299 0105 72 
2300 010600 
2301 
2302 
2303 
230&+ 01060'+ 
?.305 010610 
2?.06 010616 
2307 010£.20 
~308 010624 
2:!10'3 010626 
2310 010631f 
2311 OlOC..36 
2312 OlOf..1+2 
2313 0106 1+1f 
2314 OlQC,52 
2315 010660 
2316 010C.61f 
2317 OlOf.66 
2316 010672 
2319 Olo<,H 
?320 010702 
?.321 010710 
2322 01071'+ 
2323 
2324 
2325 
n2E. 
2327 
2326 
2329 010716 
2330 010720 
2331 010722 
2332 010724 
2333 •010726 
2:334 010730 
2335 010"/32 
2336 01073'+ 
2337 010-136 

lOlfltli .. 
0137-H 
004N 7 
01n1.12 
10&+4Ulf 
03270:.7 
0017li2 
042777 
052711 
(JQ47~7 

0002U7 

013H7 
0137.)7 
0010IJ5 
ooi+ 1.:.1 
0002u1 
013717 
1637/7 
0051+"17 

01371.12 
1327.H 
00101>7 
0047:i7 
0004ll 
1527-H 
00041.10 
0047.H 
0004U5 
ii.21:i1 
013717 
105717 
lOOjl:> 
OOf•O 11 
10337~ 
042717 
0527'17 
(1047.H 
0002117 

0062Ul 
006202 
00621.12 
00f>2li2 
00041.ii+ 
0063UC! 
0063112 
0063li2 
0063U2 

000352 
0107~6 
012627 

002000 

000016 
000003 
004532 

000336 
00031+0 

004342 

0003'+2 
000340 
1671f11t 

000300 
000004 

010716 

000004 

010730 

000004 
000276 
167332 

167322 

000016 
000012 
004532 
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000270 

000312 

167472 
l671fblf 

16742& 
167420 

000277 

000277 

000277 
1673.56 

l6HH 
167306 

TOP 
HOV 
JSR 
HOV 
TOP 

IPHINT WRITE STATUS ER OR 
WRTLE.N,LENIHH 
PC,PRTS IPAINT STATUSt COHHAND RECOROt LENGTH 
t1MSG11,R2 

IPRINT "XIRG WRITTEN ~ TIMES" 
BIT U2000tSTATRO 
l\f.Q XRGREC 
ltIC IH6,@MTC 
U.lS #3t@MTC IWRlTE AN EOF 
JSR PteGOWAIT 
RTS PC 

1GO BACK~AHO ON TAP~ X RECORDS 
GOBKUOI MOV RECORU,LASRCR 

HOV WRRECR,RECORO 
UNE 6001 llS NEW RECORDCO 
uSR PC,~EwlNO ·~£S, REWIND 
RTS PC IEXIT 

GOB11 MOV LASRCRe@BC ISET BYTE COUNT TO OIF ER£NCE 
SUB ~RRfCRe@BC IBlTWEEN LASRCR AND WR ECK 
NEG iilBC 

aTHE FOLLOWING CODE INSURES THAT BAC~SPACE REQUEST IN PHASE ENCODED 
I MOOE ARE PHOCESSro FIRST IN THE SITUATION WHERE RZ AND PE HODES ARE 
I BOTH SELECTED FOR TESTS ON A DUAL DENSITY UNIT 

MOV CORVBT,R2 IGLT CURR[NT UNIT NO. 
BITB U~eCOMAND+l IIS CURRCNT UNIT NO. '+ 5t 6t OR 77 
B~E GOB~ I YES 
JSR PC,TSTUP~ &IS UNIT NO. PLUS 4 AL 0 SELECTED? 
UR GOB~ I NO - PROCEED WITHOUT CHANGE 
UISB #,,.eCOMANO+l I YES • ADU 4 TO COMAN UNIT N0 1 

AH GOLL~ 
GOB21 JSH PC,TSTUM4 llS UNIT N0 0 KINUS ~ A SO SELECTED? 

HR GOB~ I NO • PROCEED WJTHOOT CHANGE 
OlCB Hi+1LOHAND+l I YES • SUOTRACT 4 FRO COMANO UNIT NOe 

G0831 MDV COMANO,@HTC 
TSTB GIMTC IWAIT FOR CU RlAOY 
DPL o •4 
noR @MTS tWAIT FOR TU ~LADY 
ucc •• ,,. 
OlC 1116,@HTC 
llIS U2,@MTC 
JSR PC,GOWAIT 
HTS PC 

1TSTUP~ & TSTUM4 rrsT FOR SIMULTANEOUS SELECTION 0 A DUAL DENSITY 

I UNIT, SUCH AS UNIT NOS. 0 & ~. 1 & 5, ETC, 
I IF THXS CONDITION EXISTS, CONTROL HETURNS TO CAL LOC. + ~. · 
I OTHER~lSE RETURN IS TO CALL Loe. + 2. 
TSTUP4: AS~ R2 &UNIT NO. IN RANGE 0•3 

ASR R2 
ASR R2 
llS~ R2 
UR TSTPM 

TSTUH4: ASL R2 IUNIT NO. IN RANGE ~-7 
ASL. R2 
ASL R2 
ASL R2 

(.·~·,· 
;1 'l"l!I 

Cll 
CR 
CR 
CR 
CR 
CR. 
CR 
CR 
CR 
CR 
CR 
CR 
CR 
CR 

CR 

CR 
CR 
CR 
CR 
CR 
CR 
CR 
CR 
CR 
CR 
CR 
CR 
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2338 01071t0 H0231 000272 TSTPH: BIT R2,,..sans 'IUOES SIMULTANEOUS SEL CTlON EXIST? CR 
2339 0107'flt 001001 BNE SETSTK I YES .. ALTER RlTURN CR 
2340 010746 000207 kTS PC I NO CR 
2341 010750 062716 000002 SETSTKt ADD 112 • iilSP CR 
2342 010751f. 0002U7 RTS PC CR 
23'+3 aPRINT COMMAN01 STATUS, RECORD NUMBER, LENGTH 
231t4 
;>345 I 
2346 010756 0127UZ 012416 PRTSI HOV llMSi.;90,R2 
2.H7 010762 lOlllfUtt TOP 
2348 010764 01771.12 167226 MOV iilHTc,n2 
2349 010770 1041112 OCTPRT 
2350 010772 01.37U2 000312 MOV STATRD1R2 
2351 010776 1041112 OCTPRT 
23!>2 011000 01:37U2 000336 MOV R[CORO,R2 
2.353 0110011 0052U2 me R2 
2.3olf 0110 06 1044c& OECPRT 
2355 011010 013702 000270 MOV LENGTH1R2 
23~o 011014 1041+~6 OECPRT 
2357 011016 OOC;2U1 RTS PC 
2.356 aPRINT ORJVE, PATTfRN, PARITY, DENSITY 
?.359 011020 0127U5 00021f O PRTDI MOV 112&to.R5 CR 
2360 011024 101t4~ .. PHC IPRINT SPACE CR 
23H 011026 01371.15 000276 f'IOV COMANO,R5 CR 
2362 0110 32 0003<.15 SiolAB R5 CR 
2363 011031t 14271.15 000170 lHCH 11170,R:S CR 
2364 0110 1t0 05271.15 000260 Bl5 t1260eR5 CR 
2365 011044 10114j!J PRC IPRINT DRIVE NUMBER CR 
2.366 Ol10lf6 1044~0 SP.5 
23b7 011050 01371J5 001112 HOV PAR~M1RS CR 
23E.6 Ollu5't OOOJv5 S\.AR RS CR 
2369 011056 0060u5 ROR R5 CR 
2370 011060 04271.15 000170 BIC n 7o,R5 CR 
2371 011064 05~7U5 000260 OIS tl260tRS CR 
2372 011070 101.t't~ .. PHC IPRINf PATTERN NU,.BER CR 
2373 lll1072 1044j0 SP3 
2371f 011071t 013717 000276 1671111 HOV COH~ND 1 ii1HTC ISELECT UNIT CR 
2375 011102 105771 167110 TSTR &HTC CR 
2376 011106 100~75 EiPL .... IWAIT FOR CU READY CR 
2377 011110 032711 000020 167076 BIT #20,iilHTS I IS UNIT 7 TRACK? CR 
2378 011116 00101.15 BN( PRTDl I YES CR 
2379 011120 0127U2 013315 MOV #MSG31,R2 19 TRACK UNIT • POSITI N PAST P I 0 CR 
2380 Oll121f 1i)lt4Ult TOP CR 
2381 011126 10it't!>O SP3 CR 
2382 011130 00021.1, RTS f'C CR 
2383 011132 0137\.15 001112 · PRTD11 HOV PARAM,R5 CR 
2.384 011136 0003U:5 5"1AA RS CR 
2385 01111.tO O't27U5 000176 BIC "17E-,R5 CR 
2366 0111416 05~7\J5 0002£0 IHS "26o,R5 CR 
2387 011i50 10't4jlt PKC IPRJNT PARITY CR 
i?386 011152 0137ll5 001112 MO\f PARAM,ff5 CR 
2389 0111:>6 O't271i~ 177477 UIC "1771t77,R5 CR 
23<.IO 011162 0127ll2 013250 MOV UMSG26eR2 
23<J1 011166 02271.1:!1 000100 CMP 11100eR5 CR 
2392 011172 0010\.2 m~E .+6 
2393 011174 01271J2 013260 MOV llf1SG27eR2 
239't 01\200 02271:~ 00021.10 CMP 11200,RS CR 

' 
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2395 011201t 001ou2 BNE .+6 
2396 0112oc 0127l•2 013270 MOV #MSG28,R2 
2397 011212 0227C5 00030'0 CMP 11300eR5 CR 
2398 011216 001ou2 BNE .+6 
23')9 011220 012711l 013300 MOV NMSG2'JeR2 
2400 011221f 101t41.~ TOP 
21t01 0112l6 000201 ATS PC 
2402 'PRINT OCTAL VALUE rn REGISTER 2 
2403 011230 CH7u5 000060 OtTPR; 1'11011 u•o,Rs llNITIALIZE 1ST NUMBER AS 0 CR 
24Qlj 011231+ 005702 J:.iT R2 llS VALUE POSJTlVE_ 
?.ltC.5 01123& 100002 l:JPL OCH 1YES PRINT 0 
2'+06 011240 Ol27u5 000061 MOV lft1,R5 INO PRINT 1 CR 
2407 011241f 104'+-H OCT11 PHC Cl~ 
21f06 011246 0061U2 lrnL R2 
240'3 011250 006ll.12 iWL H2 
2410 011252 012H7 177773 011320 "''WV 11•5,0CT ICOUNT 5 DIGITS 
2'+11 011260 006102 oCT2l flOL R2 
2'+12 011262 00611.il HOL R2 
2'+13 0 ll 261f 0061U2 HOL R2 
2'+11f 011266 0102u:> MOV R2,R5 I SAVE DIGIT Cl~ 
21f15 011270 0&+27U:) 177770 IHC "177770 tR5 ICLEAR OTHER BITS CR 
21116 011274 0527U5 000060 BIS 1160,R!5 IMAKE ASCll DIGIT CR 
2'+17 011300 0060U2 HOR R2 
2418 011302 104'+!1 .. PHC I PRINT CR 
21+19 01130'+ 00f>llJ2 HOL R2 
21120 011306 00~2.H 011320 INC OCT 1+1 TO DIGIT COUNT 
?421 011312 OOJ:ib2 llifJE OCT~ IUOT DONE 
21122 011311t lOlflf~O SP3 
21+23 011316 0002u7 t1:TS PC IEXIT 
21f24 0113?0 OOOOuO OCTI (Ji 

2425 011322 105717 166712 oCTPI l'STB GlTPS 
2'+26 011326 100315 BPL .-'+ IWAIT FOR READY '·· 
21+27 011:no 010517 166706 MOV R5,ftlTPB l~RHH CR 
2426 01133'+ 00021.17 HTS PC 
21+29 aPRlNT O[CIMAL VALUE JN REGISTER 2 
21f30 Oll 336 0127.H 177773 011506 OECPRS f'IOV u-5,0JGCNT 
21131 01134'+ 0127~1 011514 0115V MOV llDEcPNT+2eDECPNT 
21t32 011352 01?.7~7 OOOOltO 011510 MOV 1140,ZERO 
2433 011360 0127-'7 177777 011501t TYPTU MOV .,.1,0IGIT 
2't34 011.H,6 00~2·H 011501t TYPT2: J.f\JC DIGIT 
2435 Oll.H2 1677lJ~ 00011'+ SUB @OlCPNT,R2 
2.lf36 0113 76 100313 BPL TYPT2 
2437 011400 0677l;2 000106 :WD @OECPNT,R2 
21f38 011404 00&+1.H 011'!32 "'~R PC,OECOUT 
243':1 OlllflO OO!:J<!·H 01150G me OlGCNT 
24'+0 01141'* 0010112 f'!INE TYPT3 
241f 1 011416 10'+4~0 SP3 
2 1•42 011420 0002U7 HTS PC 
2443 0114~2 0627~7 000002 011f>12 TYPT31 JWD U210ECPNT 
2'+4'+ 0114~0 0007!l3 l'IR TYPTl 
211'+5 Oll 432 OO!J7j7 011501t OECOUT& 1'5T OIGIT 
2446 011If3G 0010.1.0 HNE OEC1 
2447 0114110 0227~7 177777 011506 C:MP 11·1.DIGCNT 
24116 011446. CJOllflJi+ B((.l OE Ct 
24'+9 011450 0137~ 1 011510 011501t MOV lEROeDIGIT 
2'+!:>0 011456 OOO'+IJ6 Bi~ D£C2 
2451 011'160 0127~7 000060 011~10 DECU MOV UbO,ZERO 
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2q.52 Olllt66 0527~1 000060 011501t BIS #60,DIGIT 
21t53 OU'l711 0137U:> OUSOlt OEC21 MOV DIGIT 1R5 CR 
2'l54 011500 1041t~ .. PRC CR 
2455 011502 000201 RTS PC 
2'l56 Oll!lOlt DOOOIJO DIGIT: 0 
2457 011506 oooouo OIGCNT: 0 
2458 011510 0000 .. 0 ZERO: 40 
24~9 Oll!'i12 OU5H OECPNT: • •2 
2460 Oll!ll'l 0234c!O 1ooau. 
2461 011516 0017!:10 1000. 
2462 011520 OOOl'H 100. 
2%3 011522 0000.12 10. 
2464 01152 .. 000001 1. 
2'll.5 1KEYBOAAO INPUT 
2'l66 011526 10~7/7 166502 wAITKI TSTO iTKS IWAIT FOR K£Y 
2467 011532 100~15 BPL .... 
2116& 011531t l05711 166500 TSTB if PS IWAIT FOR TELEPRINTER EADY 
2469 011540 100315 BPL ..... 
2470 0115112 117717 166470 166ct72 MOVB iTKF'tiTPB IECHO CHARACTER 
21f71 011550 11771..5 1661ft2 MOVB OlTKf11R3 ISAVE IT CR 
21t72 Oll !:>51t 01t27o5 000200 BIC #2oo,R3 CR 
21f73 011 ~60 0002U7 RTS PC tEXIT 
21f 0Tlt aTYPE 3 SPACES 
2475 011562 0127Uii! 011572 SP3XI HOV llSP~A1R2 
::!476 011 ~66 lO'lltU~ TOP 
2'+77 011570 00021.11 kTS PC 
2c.78 011572 O:J 1 O'lO OltO SP3AI •ASCII 11 II 

011575 oi+o 057 
2479' .EvrN 
2480 alELEfYPf OUTPUT P~CKAGE 
2 1Hll OllbOO H2711 000177 166432 TOI ll!Cf\ #177 ,aTPS ICLEAR TELETYPE FLAGS 
21f 82 0116(16 1122~7 011064 f110VB t21+1EOHK ISAVE "ESSAGE OELIMETE 
2483 011612 1212.:.r 1 011664 TOPll CMPB iilR2,EOMK llS CHARACTER THE SECO D MESSAGE DELIMITER? 
248lt OlU.16 00101.1 BNE .+4 INO 
2&t85 0116?.0 0002u1 kTS PC IYlS, EXIT 
21f66 011622 12120 000100 CMPA iVR2 •ti• iii IIS CHARACTER AN Gl WHI H INDICATES A CARRIAGE RET 
2&t67 011626 OOl'llJb 9[Q TOP' IYES 
2'l68 011£ ~o 105717 1661f Olt TSTB iilTPS INO, WAIT FOR TELETYPE READY 
2&t89 011634 100315 BPL •• 4 
2490 Ullb36 un11 166400 MOVE\ C2J+1iTPU SPRINT CHARACTER 
21t':H 011642 0007t..5 BR TOPt 
249?. 1CARRIAGE RETUHN, LINE FEED 
2493 011644 012705 000215 TOP21 MOIJ tl2lfi1RS CR 
21f 94 011650 1041f,:)~ PRC ICR CR 
21f95 011652 Ol~7U~ 000212 HOV lt212tR5 CR 
2496 011656 10'l4 ~:f P~C ILF CR 
2497 011660 10~21.ii! 1NC1:3 R2 
21.i98 011662 0007:::>3 OR TOP1 
21.i99 011664 oooouo EO"KI 0 
2500 01 lf,66 0127.)7 000004 0002'16 SET4K: MOV tllft~INLEN ISET RECORD LENGTHS AN CR 
2501 0116 7't 0127,,7 002000 0002't~ HOV "10::>'l e, HAXLEN IBUFFER AREAS FOR ctK CR 
2!>02 011702 0127H 015321f 000252 MOV UBUFFER+1021te1RBUF CR 
2503 011710 0002111 RTS PC CR 
2!.0lf 011712 0127.H 000010 0002't6 SET8KI HOV ue •• HINLEN ISET RECORD LENGTHS AN CR 
2505 011720 0127.H OOlfOOO 0002't4 MOV U2046,,MAXL[N &IJUFFfR AREAS FOR 8K CR 
2506 011726 0127.'\ 1 017324 000252 MOV tlBUFFER+2048,,RUUF CR 
2507 011 73'+ 0002li 1 RTS PC CR 

f: ,, 
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2508 1PATEHN GENERATION CUNTHOL 
2509 011736 0050~7 007260 GE.NP: CLR LONUM IRESET RANDO" NUMBER G Nl!:RATOR 
2510 0117At2 005U.:17 007262 CLR HINUM 
2511 Oll 7't6 032717 000020 16&2't0 BlT 1'20 •@HTS llS UNIT 7 TRACK? CR 
2512 011754 OOl&tUli fj(Q Gl I NO CR 
2513 011756 0221:i1 000001 0011't6 CMP #1,PGMODE llS A 7 TRACK PATTERN V.AILABLE? CR 
2~14 0117~4 0014U7 BEG G2 I 't'E:S CR 
2515 011766 l OIJ4l.b G£NPT7 I NO • GENERATE IT CFl 
2516 011770 00021>7 ttlS PC 
2517 011772 0227.:17 000002 00111f6 GU CM• U2tP6MOOE llS A 9 TRACK PATTERN_ VAILABLE? CR 
2518 012000 0014l>l fl[Q G2 I 't'ES Cft 
2~19 01?002 104'tj2 C.£NPT9 I NO • GENERATE IT CFI 
2520 012004 oon2u1 G2l HTS PC 
2521 I TRAP HA111ULER 
2522 012006 0116t>!io 000002 TflAP34l MOV iilSP,2C6) 
2!1~~ 012012 ·1627!6 000002 SllB ta2,ft1Si-l 
2524 012016 OB6 .. & MDV iilC6t+• •l6, 
2::>25 012020 0627.16 105426 ADO UTARLE-10~4001wSP 
2526 012024 0136U 1 MOV iilC61+1PC 
;»527 0111026 0115"=6 TABLE I wAITK 
2~28 012030 004510 WRIT I 
2529 012032 CJ116ll0 TO 
2530 01203't 004010 SVC TR 
2531 012036 00411'.!IJ US FDR 
253.2 012040 0112jO OCT PK 
253~ 012042 001fOd1 MVCTlt 
253't 01?041t 00(.01 .. G£t-.!P7 CR 
2535 012046 0040 I 0 CLRAL 
2536 012050 0043U .. CHG OR 
2!>37 012052 0072t.'+ kEADI 
2538 012054 0113-Hi UfCPR 
2ti39 012056 01151.2 SP3X 
2540 012060 0065U6 GENP9 Cl' 
2541 o 1 ::•o62 Oll~ir-2 OCTP CR 
2542 012061J 011!)1.16 SET4K CR 
2543 012066 0117li! SET8K CR 
2544 012070 0117~6 GE.NP 
2545 104'tli0 WAITKY=l04'tOU 
2!>% 1044lJ2 WRITIT=104402 
?.5't7 10441Jlt T0P=l0440'* 
2548 1044ll& svcrns::101140;, 
25't9 10C.4J,0 RSFDRV:::lo41fl0 
2550 10&+'P2 OCTPRT=10 1tlf12 
2551 1044l.lt MVCTRS::: 10 114 l'J 
2552 101!41& G[NPJ"/::10~416 CR 
2~53 10•14'- 0 CLRALL=l 0 11420 
2554 1041+.!2 CHGDRV=lO't422 
2!J55 10441. '+ RlA0IT=l04424 
2556 l01t4~!io OECPRT=1044N1 
2557 10•••1-lO SP3=10't4~10 
;i~~8 1044j2 GENPT9::10••ct32 CR 
2559 1 Ol11f .!>'+ PHC:; 1 O'•'-l .~14 CR 
25b0 101!4~6 SlT1"14K::lOl<t43o CR 
2561 1044 .. 0 SE TMBK::: 1C1 1• 1•4 0 CR 
25L2 1044'+2 GC:Nl'T;:l 0'ti't 1t? 
2563 1TEXT ME SSAf;£S 
2::i64 012072 o:;, 1 077 100 MSGOl • ASCII ll?i ,, 

~~,,~ 
~ ,'\ 
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012075 O'tO 0~7 

2565 012077 0=>1 100 12~ 114SC:i11 .ASCll l/GlSELCCT UNITS /I 
012102 1U5 114 10~ 
012105 1u.s 124 o .. o 
012110 1C:5 116 111 
012113 l~ .. 123 0 .. 0 
012116 oitO 057 

2566 012120 O:> 1 100 124 MSG21 .Asr:u l/iTST PAT PAR DEN RLS WHO R"oa /I 
012123 li<'..S 124 OltO 
012126 1" !) 101 121f ··---.: ... _ 
012131 0 .. 0 120 lUl 
012134 1.::l 040 104 
0121.57 105 116 C40 
012llf2 1.::i! 114 123 
012145 Q'tO 127 115 
012150 111 040 t22 
012153 U5 117 100 
012156 O'+O 057 

2567 012160 o:i 1 11~ 101 fotS651 •ASCII l/"AX TESTS SELECTEOi/ 
012163 1~0 040 121f 
012160 1u5 123 124 
0121-11 1&: 5 0110 123 
0121H lll 5 114 105 
0121 77 11.15 124 105 
012202 1U't 100 057 

2568 012205 o:.i 1 OliO 117 fotSG61 .ASCII I/ OK/I 
012210 11.s 057 

2:569 012212 o:i1 100 ll7 MSG71 .ASCII l/iWRITE STATUS ERROR& I 
012215 l "2 111 J 2't 
012220 11.15 040 123 
012223 1~ .. 101 124 
012?26 tC:5 123 OlfO 

,,_ 

0122.51 1tJ5 122 122 
012?.34 117 122 100 
0121.'37 o:, 7 

tlENO 2:570 0122'+0 o:i 1 105 116 114SG81 .Asen oF TAPE••••••••• ******••••81 
0122 1*3 llJli OltO 117 
012246 1u6 040 124 
012251 1111 120 105 
01225't 002 052 0~2 
012257 o:;,z 052 052 
012262 0~2 052 052 
012265 Q;)l 052 052 
012270 o:;,2 052 0~2 
012273 0~2 052 o::,2 
012276 0;)2 052 100 

2571 012301 lli't 122 126 .ASCII IDRV PAT PAR DEN "ODE RECORD LENGTHi/I CR 
012304' 0 .. 0 120 101 
01~307 le: .. 040 120 
012312 1Ul 122 OlfO 
012315 tuli 105 116 
012320 O'tO 040 115 
012323 117 104 105 
012326 OlfO 122 105 
012.331 11.1! 117 122 
012331t lll'+ OlfO llit 
012337 1U5 l16 107 

~i 
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0123'+2 1ir!'t 110 100 
"123'+5 ot>7 

2572 012.546 o::i7 100 12? 11SG91 ·"scu l/iREAO STATUS E~RORi/ 
012351 iu:; 101 104 
01235'+ O'+O 123 124 
012357 11> 1 124 125 
012362 1.r:.s 040 1115 

. - _, .... ._.--·~ ,.,. 

012365 122 122 117 
012370 tie c? 100 Q57 

2573 012373 o:.i1 100 122 MSG'JAI •"Sell t/mREAD DATA ERRORi/t 
0°12376 ll..5 101 104 
012 1•01 O'+O 10'+ 101 ··---··---·· 
0121f 04 10::tto 101 Olf 0 
012407 105 122 122 
012412 U 7 122 100 
012'+15 Ob1 

2574 012416 o:;.1 103 117 HSG9B: , UC II I/COHO STATUS RECORD LEN GT EXPECTED ACTUALi/I 
Ol2421 115 104 OltO 
012 .. 21.J. O'+O 040 Olf 0 
012'l27 QI{ 0 123 124 
012 1•32 1Ul 124 ll5 
0124)~ 1.: 5 040 OltO 
012440 Olf 0 122 105 
012443 1" 3 117 122 
012'146 lUlt 040 040 
012451 O'+ 0 11'+ tu5 
012'+54 1a 107 124 
Ol24"i7 110 040 105 
0124l.2 1~0 120 105 
012465 11. 5 12'+ 105 
012'+70 tu'+ 040 101 
012473 105 12't 125 
012476 1lJ 1 11'+ 100 
012501 o::i 1 

2,75 012~02 O!.> 1 100 104 MSGlOAI ,j,SCIJ l/i·~ '·' PDPU 7•9 TRK REL.I 
012505 llJ 1 124 125 
012510 115 040 120 
012513 lO't 120· 061 
012516 Obl 040 0&7 
01?!.>21 o::d 071 040 
0125:?4 10!4 122 113 
012527 OltO 122 105 
0125~2 tJ. It 0% 

2576 012534 1uo 122 105 .ASCII liRrCORO Ll~ITS IN 6YTESI 
012~37 1u~ 117 14!2 
01?542 1U't 040 114 
0125 115 111 115 lll 
012550 1~'+ 123 040 
012553 Ill 116 040 
012556 lli 2 1.H 1~4 
012%1 11.1 :s H3 

2~77 012563 JOO 115 111 •'~SCll lilHJNLEN "AXLENi/I 
0125G6 116 114 10!i 
012571 116 040 OltO 
01~~74 115 101 130 
012577 1 l't 105 116 
012602 lUO 057 

("'"\ 
"' 
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2578 012601t 0:>1 100 105 P1SG10BI •ASCII 1/wfXEHCISING UNITS/I 
012607 1~0 105 122 
012612 11.1~ 111 123 
012t.15 lll 116 107 
012620 O'fO 125 116 
012623 Ul 124 123 
012626 o=>, 

2579 012627 o::i 1 130 111 P1SG111 •ASCII l/XIRG WRITTEN '+ TIP1£S I 
0121,32 1a 107 O!fO 
012635 lir. 7 122 111 
012b'l0 li.'..'+ Hll 105 
0126'+3 11& 040 OG4 
IH261l6 0 .. 0 124 111 
012651 11~ 105 123 
012654 o::i 1 

2580 012655 O!l 7 O'+O 123 HSG121 .ASCII I/ SSTP II 
0121.f':.(i 1£~ 124 12(1 
01~663 O'+D 057 

2581 0121,c,5 o:i7 OltO 122 P1SG131 .ASCII I/ RNDM ,, 
012670 1 J.!> 104 11!> 
0126 73 OltO 057 

2582 012675 o::i1 O'+O 116 MSGl'tl .ASCII I/ NSTP I& 
012700 lil! 5 124 120 
012703 O'iO 057 

2583 012705 o:i 1 115 055 HSG151 .ASCII l/f1•HAX/t 
012710 11~ 101 1-~0 
012713 O=>l 

2584 01271 1• o=> 1 115 055 P1::tG16: •ASCII 1/.,•MIN/I 
012717 115 111 116 
01?722 0~1 

258!S 012723 O!:l 7 115 111 HSGl 11 .ASCII l/f11N II 
012726 116 OltO 040 
012"131 0~1 

2586 01?7 ~2 0:::>7 115 101 HSG181 .Ase u I/HA)( It 
012735 1~0 OltO 040 
012740 0:..1 

2!587 01271ll 0=>1 100 127 HSGl91 .ASCll l/iilWRITE ERRORS • /I 
01274't ld 111 121f 
012747 10~ octo 105 
012752 1~2 122 117 
012-,•5!) lc2 1'3 040 
012760 015 040 057 

2588 01276~ 0~1 100 122 MSG201 • ASC ll 1/iilRECOVERED AT 0 ,, 
01;>!66 1u~ 103 117 
012771 1<::6 105 122 
012774 1U5 101f 040 
012777 1u1 124 OlfO 
013fl02 Ot.0 040 057 

2589 013005 o::i1 100 J 20 HSG20A& •ASCII t/iilPlRMANENT BAOSPOTS II 
OL\010 lU!> 122 115 
013013 1u1 116 10~ 
013<Jl6 116 121f 0140 
013021 llli! 101 104 
Ol3C121f l~:S 120 117 
u 13027 1 je .. 123 040 
013G:.'l2 015 OllO 057 

2590 013035 o:. 7 100 12? '1SG211 • ASCII 1/iilREAD STATUS ERRORS II 

(~ 
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0130lt0 1u:a 101 10 .. 
0130113 OltO 123 124 
013046 1lJ l 124 125 
013051 1C!5 040 105 
013051t 1c.2 122 117 
013057 1C!2 123 0'.0 
013062 Q75 OltO 057 

2591 013065 o::i 1 JOO 10 1
• MSG22: .,A£Cll l/iilDATA ERRORS = " 013070 hl 124 101 

OJ.3073 O'+O 105 122 
013076 1a 117 122 
013101 tC.5 O'ltl 075 
01310'+ Olf 0 057 

2592 013106 o::i 1 100 116 HSG231 .,ASCII lliNON RECOVERABLE ERR RS • II 
u13111 111 116 OlfO 
01311'+ 1.::2 105 103 
013117 111 126 105 
0131:>2 14'!2 \(Jl 102 
013125 Uit 105 OltO 
01:H 30 1115 122 122 
013133 117 122 123 
013136 O'tO 075 oitn 
013141 Q:>7 

2593 013142 O!:J7 100 052 MSG21tl .ASCIJ Iii••••••••••••••••••• WRITE PASS II 
013145 O:J2 052 052 
013150 o:.:>2 052 0:>2 
.01.H53 ot>2 052 052 
013156 0:..2 052 05? 

"013161 o:i2 052 052 
01316 .. ·o:i2 052 052 
013167 o::i2 127 122 
0131 72 111 124 10!'l 
01.5175 O'+O 120 101 
013200 1~.$ 12~ O'tO 
013?.0., Q'tO 051 

Uf 16 01~20!1 01.17 100 Obi' HSG2SI .ASCII Iii••••••••••••••••••• ~EAO PAIS ,, 
Ol!-210 0:::;2 052 052 
013213 0:>2 052 002 
013216 O:.lil 052 052 
013'.??.l O~·i! O!i2 O!>?. 
013221J 0~2 052 052 
013227 Q:12 052 052 
013232 O!l2 122 105 
0132~5 1Ul 10tt OltO 
013240 1 <::o 101 123 
013243 1~5 O'+O 040 
0132146 O'+O 057 

2595 01?>250 o:i 1 OlfO 040 HSG261 .ASCil I/ 20011 
013253 C'+O 062 060 
OU25b. ObO 057 

2!196 013260 O:> 7 OlfO Olf 0 HSG27l .ASCII I/ !S561t '. 
013263 o••o 0£>5 065 
013266 Ob& 057 

2!>97 013270 Q!l7 040 040 HSG281 •ASCII I/ 800/1 
013273 O'iO 070 060 
013276 ObO 057 

25'J8 013300 0~1 040 040 HSG29S .ASCll I/ co 11 
.~"I~ .. 

··,') 
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013303 0 .. 0 103 tOlt 
013306 0 .. 0 057 

2599 013310 O:t7 100 100 HSG301 •ASCII l/iiili/ I 
013313 100 057 

2600 013315 Q:»7 130 OllO HSG311 .ASCII l/X X/1 CR 
013320 O'tO OlfO l 30 
013323 o=i1 

2601 .E\!EN 
2602 013321t 0133c't BUFFER: . IWRITE BUFFER BlGINS HERt 
2603 0000Ult .ENO ----
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SYMBOL TABLE 

AlLEOS 001tlt22 ALLEOT ODltlfOD AlLl 0041f 02 
Al-.L2 004501f ALL3 OOlf 500 ATST 000256 
AUTOST 001152 BACKl 010032 RIC 000220 
BlKINC 000310 BUFFER 013321t C11\ 000222 
cc 000230 CCMENO 004474 CDRIVE 000302 
CIJRVDT 000300 CHG OR 004301.J CHGOHV: 104422 
CHGl 004~30 CLRAL 004070 CLRAL L:. 104420 ----.- --····· ... - - ... " ...... -···- -

ClRTBL 004506 CLRT1 004512. CLRl 00407.2 
COMANO OUQ276 CTR0£)( 0040'+lt c·rHOl"lP 004't'l2 
crno1 00'+470 or.rnRs 00031+6 OAT[HH 007556 
OAffkl 007616 O(COUT 011432 IJ[CPNT 011512 
OE CPR 011.336 OECPRJ: 10'fl•26 OEC1 011460 ____ ,.. ________ ... _ 

Of.C2 0114 74 OET7T 002120 DD7T1 00?.132 
OET7T2 002150 0£T7T3 002164 O.lGCNT 011506 
DIGIT 01150'4 OOAGN 002774 OOLLHl OOHOO 
OOLLR5 0074'+0 OONE 002704 OONE1 00?746 
OIWADR 000360 OkVSf.L 000264 OOTAO ooc,450 
OlTAh 000511t D2TA0 000560 o:n11u 000624 
04-rAB OOOE, 70 05T ,,A 0007~4 06TAU 001000 
OHAH 001044 [NDADR 0027b4 ENO TAP 00!'530 
ElllOTl OU55ll2 EOMK 01 H.64 EH ROH 00!"300 
E~Hl 005322 EHC 002614 E:HCUT 00i?602 
Of Cl 002622 GENP 011736 GrtJPT :; 104442 
G£NPT7:: 104416 GENPT'J: 104432 GENP7 001'01 1

• 

GfNP'J 006506 GOflKWD 01051f0 GOlll 01056'+ 
GOfl2 011)636 GOB3 010652 GOWAlT 004532 
GWl 004566 Gl 011772 r,;~ 01:?004 
I-UNUM 007262 IO SELF 001410 Lj'SRCH 000342 
1.LfJGTH 000270 LONUM 0072€10 LOOP LR 001476 
/111\'ltl£N 000244 Mff'14K 001552 Mt~M8K 001556 
'1!NL(N OU024C. MODES 0003!':16 MSBITS 000272 
~SGO 012072 MSGl 012011 MSG10A 011>502 
'l!)GlOB 012604 MSGll 012627 MSG12 01:>655 
~SG13 012665 HSG14 012675 MSG15 Olt>705 
!1S&lb 012714 MSG17 012723 MSGHI 01:>732 
lllSGl'J 0127a+l HSG2 01:'.'120 ~:>G20 012763 
'1SG20A 013005 MSG21 013035 MSG22 013065 
~SG23 013106 MSG24 01.3142 MSG25 01~205 
MSG26 013250 MSG27 01!.2£.0 r-JSG28 013270 
~SG29 013300 MSG30 013310 MSG31 OB315 
."1SG5 012160 M::.G6 Ol&>i!05 "'1SG7 01:>2l2 
~SG6 01221t0 MSG9 012346 MSG9A 01:>373 
i'1SG<;JB 012416 MTC 000216 MlfS 000211f 
MIJ'V 00025'+ MVCTR 004026 M\ICTkS= 1011414 
:1\11 0!14032 fJO I UCH 00%60 NOfJSTP 004726 
NO.SEL 001376 NRREAO 000350 NUMTS-r 001110 
f~>CMHl T Ov1244 fl.IXT.TU 001316 OCT 011320 
OCTP 011322 OC1PR 011230 Oc;f PRT:: 104412 
ocn 011244 OCT2 01126.0 O\IER41\ 001252 
PAHAH 001112 PATCK OOf,054 PJITElll oor.o74 
Pl\f[Nl Ou<,100 PATEN2 006112 PJITE.O OQ£.15'l 
PllTf1 006170 PATF.:2 006220 Pt1Tf3 OOf.234 
PAJ[4 OOt-250 PATE5 006274 r,l1Tf7 0 Of· 360 
PllTOO O•H.162 PATOl 006201! PJIT02 OOf.226 
PliT03 006242 PAT05 00b322 PlilPNT 00£.5 1.0 
PATPST 006114 PATO 0065b0 PJIH OOC:.574 
PATlA 006600 PAT2 006644 PJIT3 00&660 

~1!;.r~~ 
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Plt'8 "ACRD V06•03 12•0EC•H 12Ult PAGE 1·~1 
SYMBOL TABLE 

P~T3A 00666 .. PATlt 0067.50 PAT!5 006756 
PAT5A 0067641? PAT6 0063::i2 PAT69 007072 
PAT7 007106 PERHBS 00033 .. P£1 OOE-176 
P£5 00£.302. PFILl 006'110 PFIL3 001>422 
Pt-IL3A 006430 PFIL9 006454 PFIL9A ooe.••62 
PG MOOE 001146 P01 OOt.212 P05 006330 
PRC = 1041.131t PRTO 011020 PHTOl 011132 
PnS 010756 PH 006622 1'31 OQf,706 
Plf 006731.f P4A 006754 P5T 00 71101.1 
RANOOH 007256 RANGEN 007126 RANGl 0071!\4 
~AtJSTP 000110 kArJl 005122 l<l3UF 000252 
RO[ RHO 007634 FWfRRS 0003't4 flDWCH 007162 
ltOPASS 000301t ROSTP Cl07~'t0 kOSTPC 007~00 

IHlSTPO 007306 R£AOGO 007330 REAC'll 007261t 
Rf ADIT: l04421t RE:AOLN 000354 REAOMP 010121.1 
REC OHO 000.536 HESE1L 005251.1 kf:STHI. 010022 
R[STRl 010030 REWIND 0043't2 RG1 007340 
IH.IOIWS 007510 RNOSl 007!12?. HNOT AP 010076 
RNOTP1 010110 RPASSl 007736 f.!P/1SS3 00771t2 
RS FOR 001.t 124 RSFDliV: 1041.t 10 HSf\ 001.1136 
;tSF2 001f162 RSF3 004232 kTSREC 0016n 
RTSfH 007710 RTSS1P 007452 S(LDNl 00::>264 
SELDU2 002300 SELON3 00~312 SELORV 001622 
SELOl 001652 SELD2 OOH>66 SELOl<l 00;>571t 
SEL.PAT 002031t SELPR 002236 SELPtlO 00,2l't 
S£U<f'il 002lt60 SELRl'l2 002lt76 St:LR 1 00;;>340 
SE"LIH! 002354 SEl.k3 002366 S£LTS1 001750 
SE'LTl 001766 SELT2 002010 SELT3 002024 
SELWl 0021.tllf SELW15 002426 SlLW2 00?1132 
SE.1M•1K: 1041f 36 SETM8K: 1041.t&JO SETST11 010750 
SET4K 011666 SE18K 011712 SP3 = 101flt30 
SP3A 011572 SP3x 0115&2 SR 000232 
STACK : 000450 START 001!'.60 STARTl 001564 
STATRO 000312 STFLGS 001150 STOPOP 005100 
STHECl 0051136 STRLEU 000266 STRTOP 00q720 
SVCTk 004010 S\ICTHS: 10'61106 ~llCl OOlfOtlf 
svnHtt 000274 TAULt 012026 Tt:SINC 00!'1206 
TESHCl 005402 n sru.c 005352 Tt:ST 001116 
TfSTO 00300'+ TlSTl 0030~2 TESH? 003062 
HST.3 003176 T£ST4 003206 TEST~ 003526 
11(11 000236 TkS Oli02~1J TO 011£.00 
TOP = 104'101.1 TO Pl 01161?. TOP2 0116'flt 
TPB 000242 TPS 00021.to TRAPJlt 012006 
TSINC2 00~1262 TSINC3 00~276 TS1£X 001 lllf 
TSTPM 010740 TSTSTP 005022 TSTTOL 001120 
TSTUH4 0107.50 TSTUPlf Ol0716 TU.Sf.L 001254 
TYPT1 011360 TYPT2 0113&6 HPn 011 ••22 
TO 00301'+ TOA 0030\6 TGB 00303'+ 
HlENT 003012 T2 0030 7?. T2A 003074 
r2n 003112 T2C 003116 T20 003136 
T?E OU31lt2 T2F 0031 !;)6 T23ENT 003070 
lit 003240 T'IA 003i?'t2 fllB 003241f. 
T'IC 003270 T'ID 00.5272 TltE 00332'1 
PIF 003340 T'IG 00.33!16 Tlfli 003350 
T4J 003376 T4K 00340'1 T'IL 00~406 
T4M 003ltGO TltN 003472 Tl!P OO~lf 76 
T5 003536 T5A 003M·2 TSB 00.3571J 

..... 
.f\,, :~ 
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P .. 68 MACRO V06•03 12•1DEC•74 12124 PAGE 1-~2 
S'i'HBOL TABLE 

f5C 003604 TSO 003634 'J5£ 003642 
T5F 00310'+ T5FLAG 004004 ·r~G 003716 
f!'>H 003734 TSINC 004006 'T5J 003736 
f5K 003756 USSTST 001330 USS,OK 0013'16 
USS10 001372 Vl\LIO 0016 76 VALt 001710 
Vf1L2 001720 VAL3 0017j4 'VAL4 001740 
WAITK 011 !>26 wAITt<Y= 104400 1~i.lUF 000250 
WRCH[I< 000314 wRITI 004570 1.iRITIT: i04402 
.!RP ASS 000306 WHRECR 000340 1.iHT!1MP 005551:. 
IJHTOl 00~J734 \rikl02 0057~6 1.J•\TLLN OOo3~:i2 
11111 0016636 wlO 0050b6 INll 0051 11-0 
wt 2 005171+ W3 004704 :KllGRCO 010•134 
XRGHEC 010322 XRGO 010330 XHG5 010442 
lrnO 011510 ZEHOOO 00Hil6 . ABS, 01332t. ouo 

000000 OUl 
f:itROHS Otlt:CTELJ: 0 
FREE COHl: 10314. wuitos 
P46R,P468/CRF(PIJ68 

CtlOSS RLFERt:NCE TABLC. s-1 

ALLfOS 1•1551 1•1~55H 
ALl.(OT l-1306 l•Pitn 1·1411 1•14!12 1-1464 l•lS .. 8# 
Al.Lt 1·151f91! l-1:.i53 
ALL2 1•1556 1-1;):)8 1•1571# 
ALL3 1-1554 1-1::>1011 
l\ 1 S. T 1- ':10611 1- 'J83@ 1•1068i 1•1091 
AUTOST 1- 665 1- 'olB21a 
BflC.lo\l 1-1706 1-1107 1 .. 2176 1•2196# 1-2258 
13C 1 .. 89011 l•lulliil 1·1612iil 1•1711i 1·2llllfiil 1•210~Hll 1•2198ii 

1·2263iil 1-2i.:64Q) 1·2298@ 1•2299i 1-2300G1 
BLKINC 1- 91911 1-1ti:J1ii) 1-1595@ 1•1599i 1·1H6 1•1668 1-2185 

1-21 ae 
BUFFER 1- '102 1 .. ';i03 1- 992 1•10't0i 1•101.tl 1•1059 1•2502 

1-2006 1•2b02U 
CA 1• 89U 1-1bl3oi 1·2106iJ 1•2265iil 
cc J- f •31f u 1-1:.iBoiil 1•1584GI 
COME ND 1•1566 1•1t>GB# 
CORIVE 1 .. 'H 6U 1 .. 1 If !S4 1·1485 1•llf99i 1·1503@ 1-1~07 1•1528i 
CORVAT 1- i;1511 l·POOQl 1-1501 1·1505Gl 1-1 b(l9 1·15~0Cil 1-1535 

1·2304 
CHGOR 1·1528U 1-1:.>36 1•2536 
CHGDHV 1·1304 1-P21f 1-1331 1•1338 1•13E12 1•1373 1•1380 

1-13!i8 1-l'r04 1•1409 1•1436 1•14SO 1-1460 1•14'13 
1-1552 1-l~f.6 1-2554# 

C:HGl 1·1531 1 .. 1::..~eu 
c:LRAL 1·1409U 1·2t.~5 
CLRl\LL 1-1297 1-Pl7 1-1357 1•1420 1·2tl!:•3# 
C:LRTBL 1-1491 l-1t>73U 
C:LRTl 1•15HH 1-1;J16 
CLR1 1·1490U 1-1'+34 
COMA ND 1· 914N 1-1t107iil 1•1508@ l•lSllm 1-1514&1 l•l518i 1•1521i 

1•l52a+GI 1-l:J'H 1-1601 1•1712 1·20'Jlf 1•2107 1•2199 
1•2261 1-2~05 1-2309@ 1•?313~ 1-?311+ 1•2361 1·2371f 

CTRUEX 1-1470 1-1'+76 1-1'+8211 
CTRnt-1P 1-l 5t.>0fl l•PE.9 
CTROl 1-1!)63 1-1:...~7" ('~ nl'IF"IWS t ~ <"1~I~1J , -? 1 '.>7 .. l , -?')I.lit 



- ... - ..... ~-.,...... ,,. 

DATfRR 1-2122 1•21 .. 5tt 
OATfHl 1•2146 1•2l~!ilt 
DEC OUT l-2'138 1-21fll5# 
OECPNT 1-2't31@ 1-21f55 1·2't37 1•2'tUi 1•2't59tl 
OE CPR l-21f30# 1•2=>58 
OfCl-'MT 1-1031 l•lL.53 1·1738 1•1755 l•l76't l•l 774 1·222'+ 

1•221tl 1-2i:lf5 1·2249 1•23~1f 1-ns6 1·0!!55f.# 
OECl 1•24'+6 1·2'Hll 1•2451tl 
Of.C2. 1•21fSO 1•2'+5311 
Dt:T7T 1-lllf8# 1-1u.1 
Of.J7Tl 1-115011 1-1J:i3 
Df:T7T2 1-1151 1-1155# 
OET7T3 1-1154 1-1156 1-1158# 
OLGC:UT 1-21f30iil 1-2'1 ~9@ 1-2447 1•21f571 
DIGIT 1-2433@ 1·2'+5'tiil 1-21j45 1•241t9i 1-21t52i 1·2'153 1·2't561 
OOAGN 1-128't 1-1,. 3211 
OOLLR1 1-2091 1-21..33# 
OOLLH5 1~212111 1-2J 24 
DONE 1-1273# 1·P06 1-1342 1-1413 l·llf51t l•llt66 
OON£1 1-1276 1-1e'o 1·1283,, 
OHVf\CJH l• 939U 1·1'172 l•h78 1•1483 



CROSS Rt:ft:RENCE TABLL s-2 

ORVSEL 1- ~09# 1 .. ttJ04i 1·1010 1 .. 1023• 1·114~,iil 1-1148 1·1158i 
OOTAB 1- 939 1• ':1't9# 1- 950 
OllTAB 1- 940 1· '151" 1· 952 
02TAl:i 1- 941 1- ~53n 1- 954 
03TAU 1- 942 1- ';15~" 1- 956 
O'+TAB 1 .. 943 1- ';57n 1- 958 
05TACI 1- 944 1- ';::>911 1- 960 
Ofi T All 1- 945 1- ':1&tp 1- %2 
OHAB 1- 946 l· ';f>3h 1• 964 
OHlAOR 1-1206 1•1" ~Al' 
END TAP 1-1683 1•1/04 1·1719# 
E~JOTl 1-1564 1-1121" 
EOMK 1-2482Ql 1·2'+53 1•249911 
E~HOk 1-1619 1-1 t.!.12# 
ERRl 1-1665 1-1t•87h 
EXLC 1-125611 1-1<:-n 
Ei<ECUT 1-1061 1-tll83 1-1111 1•1254# 
ExECl 1-125711 1-1'62 
Gf NP 1-2~.0<J# 1·2::>'t4 
GfNPT 1•1604 1-2-106 1•2562# 
Gt.NPT7 1-2515 1-2;:,:i2u 
Gfl"PT9 1-<'519 l-2=>58tt 
Gf.NP7 1-17i8M 1-2:..311 
GftJPCJ l•l'Jc~R 1-2~· "O 
liOHKWO 1-132'1 1-1->!.16 1-2293# 
GOlH 1-2295 1-2 .. ~811 
GOD2 1·2jQ6 1-2.;1u 
GOU3 J .. ~jQ6 1-2j10 1-2312 1·2314# 
GOWAJT 1-15115 1-10~0,, 1-161!) 1·1714 1-211~~ 1·2201 l•2268 

1-2290 1-2,:)&Jl 
GW1 1-1581 1-1~Bllf 
G1 1-2512 1-2:Jl7# 
G2' 1-~514 1-2:.i18 1-2520# 
tiJNUH l- ':1119iil 1-H 71Al 1-2057 1·-2057 1·207':fi 1-2088# 1·2510i 
lfJS[LF 1·1U09 1·1l.?8u 
LASHCR 1- ~3211 1-1.:i11+ 1-1396 1·1H9i 1•1'101~i l-1402i 1•1407 

1·1433Ql 1-14~4iil 1-1442 1·14~!';· 1-1446i 1-1448i 1 .. 11657 
l-2126 1-2J. Ill 1-2293@ 1•?.2!M 

LE'NGTH 1 .. 91U 1-H:Jl@ 1-2149@ 1-2166i i-22a:2ai 1-2355 
LOtJUH 1- 1.HHlOI 1-1U70QI 1-2056 1·2065 1·20718@ 1·2087# 1-2509i 
LOOPER 1-1 Qlf7ij l-1U~6 

"'AXLEN 1- 900U 1-lld2 1-1590 1·1671 1-219:l 1·250li 1·2505i 
"1EM'+K 1- 886 1-Ho4# 
'1EM8K 1- l\87 1•1Ub7U 
MrnLEN 1- CJO 1" 1-1(130 1·1594 1-1669 1·218'~ l-2500iil l•250'+i 
11i100£S 1- 93661 1-l~~lj@ l-1296iil 1-Boo 1·1311Ql 1-1!16iil 1-u20 

1·13?.7 1-P.S'+ 1•1.5'17iil 1•1352i 1-135'5Q) 1•1356@ 1·1364ii 
1·13C..7 1·P75 1-1378 1•1384 1-139.2 l•l'U9Cil J-1'+23 
1·1428iu l·l'dl 1-14'+0 1·1'159i 1-1'+6:2 1-1'1%@ 1-1550 
1-1557 1-t!.>E.5 1-157!) 1-1!l11w 1-163:2 1-1631+ 1·1637 
1-1655 1•1L57 1-1660 l•H&'liil 1-1(. 710Ql 1·1699 1•l 720QI 
1•2206QI 

11SBITS 1- 91211 1-101)£.ii) 1-1U22iil 1•10~'+ 1-104·7 1-1071tiil 1•1079 
1-1099 1-llOliil 1-1103@ 1·1501 l•H>3'5 1-2338 

~SGO 1-1122 t-2:.io1t1t 
!lllSGl 1·1072 1-?.;,!.!IA 
M!'GlOA 1•102A 1-2::i1sn 
'1SG108 1-1036 1-2.•reu 

~~1: 



___ , ___ - - , ..... -· .- ........ __ ... 

CROSS REFERENCE TA[1Lt. s-a 
MSGU 1·2281t 1-2~79tl 
lltSGU 1•1732 1·2C:18 1-2580# 
'1SG13 1•1735 1·2~l1 1·251:\1# 
:'1SG14 1-172":1 1-2:::15 1-2582# 
flllSG15 1·171t7 1-2i. ~3 1·2583# 
"1SG16 1-1750 1 .. 2~!16 1-258 .. 11 
'1SG17 1 .. 1141 1-2,27 1·258511 
MSG16 1-17411 1·2'-'0 1.2~et.n 

····- -··-· 

"1SG19 1 .. 1752 1-2:is1n 
'l'iG2 1-1106 1-2:>:.u 
"ISG20 1·1757QI 1-1 t5fliil 1-1761 1 •2588# 
MSG2UA 1-1771 1-2:1!:1';)# 
MSG21 1·2238 1-2!.i:lOll 
MSC.?~ 1-2242 1 .. 2:..:Ju 
"1SG23 1-2?46 1-2::..:l?ll 
'1SG211 1-1121 1·20:l3U 
l"'ISG25 1-2207 l-2~:d4U 
"1~G26 1•2390 1-2::..:1511 
1'1SG?7 1-t!393 1-2~1~6# 

'1SG26 1-2396 1-2097# 
"1SG29 1·2399 1 .. 2!) :1811 
1'1SG30 1 .. 1273 1-2::.;1911 
.~SG31 1·1164 1·~·H9 1·2600# 
MSG5 1-12s1 1-2~&7# 
11SGa 1-12311 1·2JE.8# 
MSG7 1 .. 1669 1.2.::~o 1•2569tl 
'15G8 1 .. 1723 1-2.' 09 1·2570# 
"1SG'::I 1•2161f l .. 2:i12n 
11SGYA 1-?147 l-2::..131t 
'1SG'~IJ 1•2346 1-2;1 , .. ,, 
~TC 1- P.O'J# l•ltJ03@ 1·1008 l•1010it 1•111l8i 1•J!S39 1 .. 15iua 

1-151t'+iil 1-l:l62cil 1-160li 1•1602 1-16llli 1-1618 1·1712i 
1-l 7l~iil 1-111~@ 1..:1116a 1•2091fi 1-2095 1-2107il 1-2109i 
1-2111f l-2!~9iil 1-2200@ l .. 2202i 1-2259 1-2261i 1-22£>2iil 
1-2~71 1-2':' tlb@ 1·2289il 1 .. n14il 1-2315 1-2319i 1·232oi 
1 .. 23•+6 1-20:.74Ql 1•2375 

Hrs 1- f,88# l•lli 12 1-1011 1•1019 1•1150 1·1155 1·151f2iil 
l•H09iil 1-lt.17 1-1708 1-2097i 1-2113 1-21%i 1-2266@ 
1-2270 1·2jl7il 1-2377 1·2511 

HTV 1 .. YOlfll i-1:.a1@ 
~I/CTR 1•147611 1-2~~3 
11111/CTRS 1-1;>9~ t-Pl9 1-1326 1•1333 1·13!19 1·1366 1-1377 

1-1383 1-1~-il 1·11f06 l•llf30 1·1439 1•14!S6 1 .. 15119 
1-1 ~161 1-2=>:>tu 

... 111 l .. 1it7711 .l•tH9 
NOit.ICH 1•1!JA9 1-1:i:f8 1 •l60H 
NONSTP 1-1611# 1-ll·.50 1-1635 1•1638 
!\10.SfL 1-1016 l·lli18 1·1023# 
"lllRfAO 1- ~35ff 1-21 lefil 1·22't8 
!\IUMTST 1- %5tl 1- "'7@ 1·1110i 1-1115 1·121171) 1•121f8 1•1283i 
f.JltMRCT 1- 991 l• '1~4U 

"J>CT. TU 1-101ou 1-1'J26 
ocr 1•2410Gi 1•2'+20@ 1·2'+2't# 
OCTP \-2425# l-2:ilft 
OCTPR 1•2it03tl 1-2:>~~ 
OCTPRT 1·2152 1 ·2151.t 1·23't9 1•2351 1-255011 
ocn 1-2'i05 1-2'+07tl 
OCT2 l-2'11111 1-2'+21 

' 



....... _.,.."' ... --·· .. 

CROSS R£HREr~CE TABLL s .... 

OV(R .. K 1· 993 1• ~'J7# 

PARAH 1- '366# 1-1~5f.Q) 1•1257 1•1277 1•128lLi 1•1397 l-1t+t+3 
1-1516 1 .. 1!"•19 1•1522 1•159~ l·H1'H 1-1'27 1 .. 161+0 
1 ... 1727 1-11~9 1-178(1 1·17e9 1·179:L 1-1~27 1·2125 
1-2131 1-2i.:13 1-2225 1•?367 1-238:5 1-2388 

PATCI< 1-1765 1-1769h 
PAT[N 1 .. 1790 1-11 'l.31a 
PAIENl 1·l7'1'U' 1-11-l(;. 

>• - ~ ... .- .. ~ ... • ...... •R• 

PATEN2 1-1792 1-1/~7# 
PATEO 1-1798 1•1Vl6# 
PATc:l 1-1.BOO l-1L~31t 

PllTE2 1-1A02 l-ltl361a 
PAT(l 1-180'+ 1-1b<i3" 
PflTr'+ 1-1806 1-10:>01a 1•1856 1•18!H 
PATE5 1-ll.l08 1-ltlb2# 
PATE7 1-1612 1-103011 1-1892. 1-1895 
PA TOO 1~1799 1-1019# 
PArol 1-181)1 1·1b29# 
PAT02 1-1803 1•1 t..3'3U 
PAT03 1-1805 l-1 l. lfl,,, 
PATO!J 1-1809 1·1C13d 
Pl\lPNT 1-1930 1-l':.1~2Jf 
Pl\fPST 1-118'+ 1-1i:l8# 
Pl\10 1•19.32 1-1 ':lit211 1·19'+ .. 
PATt 1-1933 1•1'.l-.8U 1•1955 
PATJA 1-19i+9n 1~ l '.I 5'+ 
PAT2 1 •1 ':13'+ l-J ;;153 1•1967# 1•\969 
PAT3 1-1935 l-1'!1731f 1•1<J80 
Pl\T3A 1·1'H'1u 1-1'.119 
PATlt 1•1607 1-1 ~~6 1•1978 1•1992# 
PAT5 1-1937 1-2:.iou 1·2008 
Pfll5A 1-200211 1-21107 
PflT6 1·1610 1-1011 1·1886# 
PAT69 1-1938 1-2v06 1·2038tl 1-iotto 
Pt1T7 l-1Cl3 1-1'='59 1-204411 1-200 
PC 1- 87511 1-1o1:6t.@ 1•UO£.iil 1•1329il 1•131+08 l•U86i 1•11tl1i 

1-142501 l•1'H>2iil 1-1464@ 1•1'f70i 1·1'17'+1\ l•llt76il 1•11tf\Oi 
l-14e7Ci1 1-1 1

• 30@ 1•1491@ 1•1'+97i 1·1!>15@ 1·152,iil 1•1531ti 
1·1545ci) l • t:.i '+f>Ol 1·1564@ 1•1567@ 1·157U 1-1578@ 1·1585@ 
1-lf,07al 1•lbl5@ 1·1631@ 1 .. 1636~ l•H.i9iil 1-16'•5@ 1-165'fi:il 
1-16">9iil 1-Jt>52@ l•H1T7a1 1•169)~ 1·170liil 1 .. 170,;iil 1•1707i 
1-171'+~ 1-112t.@ 1-1770@ 1-1775QJ 1•1786@ 1-1 n1@ 1·185'tQI 
1-1890@ l .. tt: '='6@ 1-1901@ 1-1906iil 1-1919GI 1-1931Gl 1·191+5@ 
1-1952@ 1-P7oa1 1-19'17@ 1·19Hiil 1·2CJO;)@ 1-20'+1@ l-2044iil 
l-?.0460! l .. ?.u Si+Ol 1-2110iil 1-?.121w 1 .. 21 ~oai 1-21 Bal 1·2140@ 
1-ni+3111 1-2150@ 1·2167@ 1-?t U.Ol 1-?194@ 1-2201@ 1-220.3@ 
1-2205@ 1-2;:1?@ 1 ... 2.?.50@ 1-n5Acil 1-2;•£,!j@ 1-22111@ 1-2283@ 
l-2?90iil 1-2~:J!Q) 1-2296@ 1-:>2970l 1-2:307ii) 1-2:u1@ 1-23210) 
1··i?:32l.iil 1-2:->•o@ 1-23112@ 1-2357iil 1·23A2iil 1-2'l01@ 1-2 .. 2.3@ 
l•2'+26iil 1-2't38@ 1-2•!42i» l .. 21+:15ial 1-2473@ 1-2'+77@ 1•2'+65UI 
1-2503@ 1-2=>07@ 1-251b@ 1•2520Gl 1·2526@ 

PERMOS 1- 929JI l-1b~8@ 1-1768 1·1773 
P(l 1-1823 1-lb~~ .. 
P(5 1-1662 1-1 t,f,q" 
PfJLl 1-1817 1-ltl20 l•\837 1-1e,.o l•181tlt 1•16'+7 1•1687 

1-189611 1-1'700 
PFIL3 1-1624 1-11.dO 1•19031f 
PFIL3A l-1':J05U 1-1 ':1 l?. 

A 



....... , -·---- ... --· ....... -- ---..-~· .... 

Ctf0$S·. N.f£J{U4C~~ T ~%lt.t., S~5-. 

P/i.t~!9 • 11"1t!U~ lr1~·1tf,, lrJ.Piflfu 
PFl~.9Ar. 1rlf.J16-i, lrlilitJ. 
PGHnO[· 1 .. 980~· lr-1~5,GJ,, 1r1n,.a.. 1 r> JJi~•., lr?U~, lrl'l"i7 r 
P011 1.•1t'29· 1rH3U., 
P05 1,.1073 1,.1u7!itl 
Plf C 1:-11)69 1-UJJ5 1rn60. lj?36!i 1r2H2 lr2~87 l;~lf.Pr, 

l-?.•118 1-21t:>11 1 ... i491f lf"21f~6 1r2!1591f. 
P~TD 1-11~6 i .. 2;.c 12 1·235'J# ·--· ............. --·-

PfHOl 1-2376 1.2.:.~3,, 

PRYS 1-16n 1-2.1. ~o 1·2167 1-2~83 1•231tE.U 
Ptr l·l'HS 1•1 ':15E.tt 
P3T 1-19'13 1-1 '-'SU 
PIJ 1-19-J.3" l•l'H6 
plfA 1·1<J92il 1 .. 1 ':193 1•199 .. iil 1•19~8· 
P5T 1-2001 1-21.109,, 
ONDO" l~Hlf6iil 1-tt:.;,QQ} 1·1891 1-1893 1-20 .. , 1-2011a 1-2086# 

1 ·213 .. Q} 1·2138@ 
RANGlN 1-1645 l•ltl 30 1•204 .. 1•2052# 1·2133 
RMJGl 1·2060U 1-21J61J 
Rt'\NSTP l•H-45# 
RllNl 1·16't ,., 1-lbH 
R~Ur 1- CJQ3# 1-1115 1·1852 1-18 9it 1·1899 1•1906 1·1917 

1-1943 1-1'-'~0 1-1968 1•1975 1·1995 1•2003 1•2039 
1-2046 1-2lJ:l9 1-210£ 1-:?118 1·2~02& 1·2506i 

ROERRO 1-2115 1-2160# 
ROERRS 1- 9331l 1-2l11i 1-22 .. 0 
RD I NCR 1-2121 1•2HO 1-218 .. # 1•2205 
ROPASS 1- 91.7A 1·2H3Ql 1-2155 1-21!.9 1•21 HQ 1•217"i 
RDSTl-1 1-2132 1•2HO,. 1-2182 
ROSTPC 1-?126 1•215U 
ROST PD 1-?0':'.liti. 1-2.1. '12 1·2177 
RlflOC.O 1·209911 1-2129 
RE AO I 1•2090# 1-2:157 
RE AO IT 1-1336 1-llfOl 1-11t't7 1•2555# 
REAOLN 1- 937# 1-2u ~2iil 1-2100 1-210 .. 1-2120 1•21 .. 9 1-2166 

1•21A8Cil 1-2169 1-2191 1•:?193i 
REA0~1P 1-2n211 
~ECOl<O 1- 'J30M 1-1.)60 1-139 .. 1•13~9 1•1407 1•11t26 1·1427il 

1-143.S 1 .. l'*lf5 1-1457 1·1568 1•1600 1•1664i 1·167lt l"" ""'' :··-·· , ... ...._ .. t 

1-171'.iil 1-11 !17 1-2090 1 •2128 1·211tl 1•2184& 1·2223 
1-?.?93 1-2.!:l .. iil 1·2352 

Rf.SETL 1MJti70 1 .. 1t 73# ... : 

RESTRL 1-2190 1-2J. :13# 
iH.:STl-ll 1-~166 1-2-"J2 1·219&J# 
REWIND 1·1&J'30 1-1~~9 .. 1·2296 

' '' .. .. ' . 
~Gl l-?101# 1-2.LO! ,. ·• .. . ~· .. ..,. ···'· RNOROS 1 .. 213.S# 
Rr:'.)Sl 1-1'13!># 1-2159 
RNl'lTAP 1•2161 1·2tli5# 
~NDTPl l"l!i67 l•C:l $1 1·2207# 
RPASSl 1-217~ 1-2.i.7CHI 
RPA5S3 1-217.5 1-2 ... 79# 
RSFT:R 1•1&+9911 1·2··31 
RSFOkV 1•!298 1-1~18 1·1358 1•1365 1•1362 1•1HO 1-nu 

1-14:38 1 .. 1•155 1•1489 1•1532 1•15lt6 1·1~60 1•25 .. 9# 
RSFl 1-1~01u 1-1~·06 
RSF2 1•1502 1-1:;07S1 1•1537 
RSF3 1·1510 1•l:Jl6tt 

•.. 

' . ............. ·---~.------- -"' ....... ·--- ----------·---··- -
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CltOSS REFERENCE TABLt. s-• 
RTSREC 1•216!1 1•2l6CJ# 
fHSRl 1•2158 1•217211 
RTSSTP 1 .. 21;>5• 
R01 1 .. 868# 1•11J07@ 1-1021 1•1022 1·1()2!l1i 1•101f2iil 1•10 .. 9 

.. "": .. 1-105 .. & 1 .. ll.-55 1·1091fiil 1·1097i 1·109':11 1•1101 1-110! 
1·1111iil 1-11~7 l-1257il 1·1258i 1-126(]1 1-126~ 1-1264 
1-1266 1-1i'&B 1-12770) 1-1276i 1-12n1 1-1 .. n, 1•1'+76 
1-1 .. 62iil 1 .. 1::i73iil 1-1575 1·1622i 1-1623iil 1-162 .. i 1-1625i 
1-1756iil 1-1759 1-1766 1·19tJeal 1-19531 J-1973@ 1-1978 
1-20011il 1-2"06 1-2u5~ 1-205Giil 1-206(]1iiJ 1-~0t.5w 1-2069i 
1 .. 2075i 1-2017 1·2078 1-~0831» 1-20~"1iil 1·2118iil 

IU 1M 6691$ 1-lu'UQ) 1-10lf5Qi 1•10'+6i 1 .. 1 (J4':l1@ 1-1050iil 1-1051iiJ 
1-10~7Ql 1 .. 1u5e@ 1·11f83iil 1·14~4il 1-14b51@ 1 .. llf.86@ 1-2053 
1-2057@ 1-21.. 01@ 1-2066@ 1-~0'~7iil 1-2070!@ 1-2072iil 1-2076i 
1-207'3 1-2U82iil 1-2100@ 1-2102i 1·2119Ql 

Rl 1- 870# 1 .. 1u11a:i 1-10140' 1•1028iil 1·1030@ 1•1032iil 1·1038Ql 
1-10 1L!lci. 1-1l 'J7 1-1053@ 1-1059ii1 1·1072@ 1-11oe@ 1-1122@ 
1-114901 1-1152iil 1-116'1@ 1·1231f@ 1-1251Ql 1-1273@ 1-128!50! 
1-1689@ 1-1721.:il 1-1723@ 1-1729iil 1-17 -~~:Ol 1-1 H5iil 1·1737i 
1·171f1QI 1-1 li+ltOl 1-1747@ 1 ... 11saai 1•1752:@ 1-1754@ 1·1761QI 
1•1763GI 1-1111@ 1·1773@. 1•1779@ 1·179~1iil 1·179S 1-1852 
1·189't 1•1o!J9 1·1906 1·191.7 1-19261iil 1·1943 1-1950 
1-1%6 1.11;.75 1-1995 1-:?003 1·2fl3'JI 1-204f.. 1-2(J54 
1-t'C59iil 1 .. 2u6?.w 1--2068@ 1-2011a 1 .. 201~1iil 1-2074@ 1-20·75 
1-2Ci81Ql 1-2!20@ 1-2123iil 1 .. 21ni 1 .. 2151@ 1-2153@ 1-216'tiil 
1-22011l1 1 .. 2.::09al 1-2215~ 1·221Ai 1 .. 22n@ 1-2223@ 1·22.?.'7Ql 
1-2230iil 1-2.!33@ 1-2236&1 1·2238iil 1·221f0ia 1-22401@ 1· 221+4i 
1-2~ .. 6ii 1~2.cl48@ 1-2280@ 1-2284cil 1-2304QI 1-2329@ 1-2330@ 
1-233liil 1-2,,32@ 1-2334@ 1-2335m. 1·2336@ 1 .. 23370) 1·23~8 
1-2346Ql 1 ... 2.: 'l8@ 1-2350@ 1-23~2@ 1-n-o?J@ 1-2355@ 1·2379@ 
1-2.390Gl 1-2!~3@ 1·23%0l 1 .. 2399i 1 .. 2404 1~2406@ 1-2409i 
1-2'+ 1 liil 1·2'* 12@ 1M21f13&1 1-2414 1-2417Q 1-2'+1'1iil 1-243~~ 
1-21137~ 1-2'1 75~ 1-2't83 1·2'+86 1-24'J7@ 

R5 1- 871.# 1-11.t 11 1·1084 1 .. 1096 1-1092iil 1-1093@ 1-1095ii) 
1-1113 1-lJ.18 1-1120 1·1125 1-1135, 1-1137 1-1139i 
1-114011 1-ll'HQ} 1-1142 1·1llf7ill 1-1l 60QI J ·1169 1-1l71 
1-1177 1-1119 1-1183 1 .. 11!\7 1 .. 11•J3, 1-1195 1-1199 
1-1203 1-1~09 1-1211 1-1215 i .. 1222' 1-1224 1-1226 
1-1237 1 .. 1 ISQcil 1-17A1ii 1-1792i 1-1783iil 1-1784@ 1-1781) 
1-1s1t..a l-.1U19@ 1-rnnai 1-1A?.9i 1-1831J~ 1-18~9@ 1·181f3iil 

•'II 1-1f.»4&iil 1-J I !IOiil 1-1851 l• 11' 55ii l-lfl62Ql 1-1673@ 1·1666iil 
1-18'3£\ 1-1~03 1-1'309 1-t911Ql 1-1914 1-1920 1-1922@ 
t..1927@ 1-1'28@ 1-1929@ 1-1930iil 1-1931 1-2055 1-2058Ql 
1·206.SUI 1 .. 2i.<SOQl 1-2471@ 1-2472@ 

R't 1- 8721a 1·U250I 1·1126@ 1·1127il 1·1128iil 1-112961 . 1-1130i 
1-1131@ 1-1''+2Q) 1-1173@ 1-11s1w 1-1165iil 1-1189iil 1-1197@ 
1-1201@ 1-1 .. 050\ 1-1213@ 1"1210Cil 1-1:?26.iil 1-1231@ 1-121f 6 
1-1647GI 1-lblfl)@ 1 ... 1903iil 1·190'+cil 1·19(19 1·1914@ 1·1'H5Gl 
1-1920 t-2J.~5~ 1-2136,Qi 

R' 1- 873# 1-11.i2e01 1-1101+iil 1 .. 1727-oJ 1·1728@ 1-1730 1-1733 
1-17J9@ 1-lllfO@ 1-1742 1-17'+5 1-1748 l-22Uiil 1-?.21'+iil 
1-2216 1-2.:19 1-2225@ 1·2226iil 1-21128 1-2231 1-223'+ 

' ; ,. 1-2j59QI 1-2:.e.1@ 1-nc.20; 1•?3(,3QI 1-231...l+i 1•23G7iil 1-23680) 
1-2369QI 1-2.:> 70Qi 1-2371@ 1·2B5al 1w2!.l\l+Ql 1-2385@ 1-23060) 
1-:.>31313iil 1•2wS9@ 1-2.391 1-2.H4 1-:?.397 1-240~@ 1-2'+06@ 
1·2111 1~ill 1-2'115@ 1-21+16@ 1·21f27 1-2453@ 1-2'+93@ 1·21f95al 

SELDNl 1•1180 1-11 !1311 
SEl..ON2 1-110,. 1•1l67U 

f ':,. 
~.,, 

/ : 
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~LCROSS REFERENCE ueu. S•l 

SELDN3 1-1166 1·1118 1•1182 l•1U6 1•1190# 
S£LORV 1·1076" 1•1106 
SELOl 1-1078 1-1uau 
SEL02 1-1085 1-iv sen 
Sf.LOK1 1•1249 1-1c5U 
SlLPAT 1-1121 1-112511 
SlLPR 1·1170 1·11 T&+tl 
Sf.LPRO i-11n3 1-lJ 681f 
St:LRH1 l-1225 l•lr28&t 
SE'.LRf'.2 1•1223 1•1c27 1·1232# 

, Sf..LP 1 J -1196 1·1.&.::1Cjlt 
SELR2 1-1200 1-li-03# 
SE'.Lf(3 1-1l91f. 1-1198 1-1202 1•1206# 
SELTST 1•1082 1-1106# 
SEL Tl i ... 1112# 1 .. 1124 1•1250 
SELT2 1-1114 1•1118# 
S£LT3 1-1116 1•1119 1•11221 1•11!6 1 .. uu 1•1172 1•1188 

1-1204 1-li;:l 7 1-1230 1•1239 
S(L~l 1~1212 1-li: 15,, 
SELWl:j 1~1216 1·1"1811 
Sf.:Lw2 1·1211) l • l .. llf 1-12191 
St TM41< 1• 99~ 1·1lib4 1•2560# 

• •, !:i.£1M6K 1- 997 1-ll67 1·2561" 
SETSTK ,t-2339 1•2j't1# 
SETI.ill. 1-2500U t-2~ .. 2 
SF:T6K 1·2501f# 1-2:::iit3 
SP 1- e71t1 1- "J62iil 1- 994 1•10691 1•1533i 1•17815i 1•20~2i 

1-2o53iil 1M2Lo5'tQI 1-2055i 1·20!10 1·2081 l•20U 1•2083 
1-~341i t-2".l22 1-2523i 1·2!i25i 

SP3 1-1132 1·1 l'f3 1-1174 1·1190 1-120& 1·121' 1•1232 
1-2366 1-2.013 t-2361 1-2'1-22 1-2a.41 1-2557# 

SP-'A 1•2it75 1 ... 2 .. 1bll 
SF3)( 1-247~# 1-2:>~9 

SR 1- 895# 1•1 .. 75il 1 .. 1s12 1•1555 1·1687 1•169! 1·21 .. 5 ... 1-2162 1-2172 1-2256 
STACK 1• 9'•711 1• ~62 1-1069 
START 1-1ot.5 1-H68# 
STARTl l•lO!ii 1-Jl.09# l-1080 
STATRO 1- 'J20SI 1·1bl7il 1-1682 1•1703 l·211.5i 1•2160 1•2180 

1-2270/ii 1·2'75 1-228b 1·23~0 
STFLGS 1- 98U 1-11J05iil 1·1021iil 1-1075"9 1 .. 1t57i 1·1162 1•1!10') 
S roPOP 1-1626 1 ·l'·'tOtl 
STRHl 1-1697 1-1106# 
STRLEN 1- 910# 1•1:>90iil 1·15'J .. il 1 .. 1596 1•1673 1•20CJ2 1•2193 
STRTOP 1·160'J# 1•1L53 1·1658 1•1661 1·1710 1·1717 
svcrR 1·1470U 1-.?~30 

• , It svCTRS 1·1.303 1-1.:;23 1-1330 1·1337 1·1361 1-1372 1•1387 
1-1403 1-11f35 1·14 .. 9 1-1&!92 1·2548# 

svct 1·1471" 1·1'-73 
SVRCCR 1- 513# 1-1~&9iil 1·1371 l·l396il 1•1402 l•l .... U 1•1 .... 8 
TflBLE 1·2S25 1-2:127# 
TES INC 1•1425 1-lt.>31 1-165 .. 1•166 ... 
TESHC1 1-11:,q!J 1~lt..i991t 

TfSHLC 1-11:.80 1·JC·:13# 
HST 1:- %8# 1-lit.O@ 
T£STO 1•1261 le1C~6fl 

TlSTl 1•1263 1-1~11# 

TE:ST2 J-1265 1·1"16# 

it~ !' -, .. .,., 
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J1CROSS RtflREtlCt TASLt. S•9 

nc 1•1430# 1·1't57 
T50 1•1432 1•1 .. 56U 
T5E 1-1439# 1 .. 1 ... ~1 1-n63 
T~P 1·1444 1-11.io11 
T:>FLAI l-1i+21i l•l'+67# 1•1496iil 1•1562 1•1605 
T5G J-11141 1 .. 1 .. 50# 
T5H l•lll'B 1-1 .. 5511 
T5INC 1•11+26iil 1-1"'34 1-11t68N 
T5J 1•1456A l~l"Ol 
T5K 1·11+58 1•1'1 60# 

• • USSTST 1-1012# 1-11.-15 ·-··--.......:...... .. ~ -~ 

USS.OK 1-1013 1•1li 1711 
USS10 1-1020 l•lv22M 
VALID 1•1087 1 .. 1t•92# 
\IALl 1•109511 1-1 u je 
VAL2 1-10'10 1·1ld9# 
VAl.3 1-1100 1-1.1.0311 
11111.4 1·1090 i-1~02 1-110 ... 
111A1Tk 1·2'<~611 1·2!..•i!7 
wAITKY 1-1076 1-1112 1-1131t 1•1166 1·1176 1•1191 1•1208 

1-1221 1-1•~36 1 .. 2545,, 
WO!JF 1- t.10211 1-1L>l3 1-1779 1•1793 1•1926 1•2119 1·2265 

•• I WRCHEK 1- nu l-11t62 1·1573 1•1624 1·1686i 1•1754 1·1756 
1•1766 

wRITI 1·151.H\ll 1-2:-2a 
lllRITIT 1-1302 1-1~22 1-1370 1•1422 1-2546# 
WIWASS 1- '518,, 1-1t>08nl 1-1620 1•1622 1-1626@ 1•1629 1·1652 

1·1U14 1-ll 95@ 1-1696 1·17Q2il 1-nssai 1·2273i 1-2277i 
WRRECR 1- 931# 1-1:060@ 1·1369 1•1371i 1-u.0011 1•229ct 1.:.2299 
IJRTOl'IP 1·1726U 
wiOUl 1·175lHI 1-1167 
wHTU2 1•17b0 1-11~5# '-.., 

WRTLEN 1- 93611 1 ~P36iil 1•1611 1•166Bi 1•1669 1•1671 1·1673i 
l •H'Jl 1-2..:63 1-2262 

;,. Wl 1-1593 1-P~C.st 
WlO 1•1633 1·1b57# 
Wll 1•1641 1•1c·52it 1•170!5 
W12 1·1656 1-lt.>60# 
.,~ 1•16i'l!>N 
l(~GRCD 1·?.257 1-2~73# 1-2276 
XRGREC 1-1101 l-.?..::)5# 1-2287 
l(!\GO 1-2256# 1 .. 2 ... rn 
l(RGS 1·2272 1 .. 21.1!)# 
Zt.:RO 1-211~2i 1•2'+1l9 1·2~51iil 1•h581f 
Zt.ROOO 1•1048 1-10:>211 

1- 87611 1- u 77n 1- 881 1- 8821 1• ee,.., 1• 94181 1• ~5011 
'I I 1- 952tl 1• ., 54 n 1- 95611 1- 956# 1- 960# 1• 96:il# 1· 960 

1-1035 i.1.:1!9 1-1;>38 l•l?.H 1-1241J 1-1269 1·1513 
1·1517 1-P20 1-1523 1·1540 1-154! 1-160! 1·1606 
1-1f.10 t-1u't9 1-1700 1·1709 1-1731 1·1734 1·171+3 
1-1746 lpll:t9 1-17E.9 1·1653 1-1 ~0·1 1·1910 1·1918 
1-1921 1-1 ':1:)1 1-1976 1•2004 1-2096 1·?098 1·2137 
1 .. 2156 1-V 70 1-2197 1·2217 1-2220 1·2229 1-2232 
1·2235 1 .. 2o1:E>o 1-2267 1·2316 1-2316 1•2.376 1·2392 
1-2:-sq5 1-1>,,'lf. 1-2'•2t1 1•?&!59 1-2467 1·21f69 1·21+8't 
1•2'169 1-2°02 

r~ , .. 
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APPENDIX A 

SAMPLE DRIVER PROGRAM 





SAMPLE MAGNETIC TAPE DRIVER PROGRAM 

FOR PDP-11 / LSI-11 

While the controller is· compatible with existing software, 

this program illustrates an example of a magnetic tape driver 

program. For those customers who wish to create custom software, 

this driver can be a starting point for the tape handling portion 

of the program. 

A paper tape containing this program is available from Western 

Peripherals upon request. Ask for part number 130046. 

A-1 



PROGRAM LISTING 

SALV!PLE .MAGNETIC TAPE DRIVER PROGRAM 

FOR PDP-11 / LSI-11 

• = 400 
; MAGNETIC TAPE DRIVER CALLING SEQUENCES 
;-
; 
; 
; . , 
;_ 
; 
; 
; 
; . , 
; . , 
; 

JSR RS1TAPRW TAPE READ OR WRITE 
SETUP WORD 

\ CORE START ADDRESS 
NUMBER. OF·BYTF.S TO BE TRANSFERRED 
ERROR· RETURN ADDRESS 
RETURN FROM TAPRW SUBROUTINE 

JSR R51SPACE- SPACE FORWARD OR BACKWARD 
SETUP WORD 
NUMBER OF RECORDS TO BE SKIPPED <-=BACK> 
ERROR RETURN ADDRESS 
RETURN FROM SPACE SUBROUTINE 

; JSR RS,WEOF WRITE AN END OF FI LE 
; SETUP WORD 
; ERHOR RETURN ADDRESS 
;. RETURN FROM WEOF SUBROUTINE . , 
i JSR R510FLINE ?UT DESIGNATED UNIT OFF LINE 
; SETUP WORD 
i ERROR RETURN ADDRESS 
; RETURN FROM OFLI NE SUBROUTINE . , 
; JSR R51REWIND - i1-Ett1INO DESIGNATED UNIT 
; SETUP WORD -
; ERROR RETURN ADDRESS 
i RETURN FROM REWIND SUBROUTINE 
; 
; JSR R51CMPLTE C.O~LETE PREVIOUS COMMAND 
; ERROR" RETURN ADDRESS 
; END OF FILE RETURN ADDRESS 
; NORMAL RETURN 
; 
; JSR R51TAPSET TAPE SETUP 
; SETUP WORD 
·; RETURN- FROM TAPS ET SUBROUTINE 
; 

R3 = %3 
R4 = %4 
RS = '%5 
SP = %6 
PC = %7 

; 

A-2 



TAPRW SUBROUTINE 
TAPRW: JSR R4,CHECK 

.WORD 4 
MOV ARRAY+2,172.526 
NEG ARRAY+4 
MOV ARRAY+4,172524 
TST ARRAY 
BM! READ 
MOV #105,EXTRA 
BR TWL _ 

READ: MOV #103-~EXTRA 
MOU 1-5,.TRY 

... ,_ 
BR WOR 

; TAPSET SUBROUTINE 
TAPSET:MOV CRS>+,226 

; 

MOV fl00001172522 
MOU #IRET",224 _ 
RTS RS 

; OFLINE SUBROUTINE 
OF~INE:MOV #l1EXTRA 
OR: JSR R41CHECK 

•WORD 2 
BOR: BIS EXTRA,CHSET 

MOV CHSET- .. 172522 
RTS RS . 

> 

; REW! ND SU8ROUTI NE 
RETJlND:MOV #117,.EXTRA 

JSR R41CHEC-K 
•WORD --2 
BR WOR 

; SPACE SUBROUTINE 
SPACE:JSR R4,C~ECK 

•WORD 3 
TST ARRAY+2 
BMI SPB-
MOV 11111,EXTRA 
NE'G'ARRAY+2' 

SOR: MOV ARRAY+2,1_72524 
BR WOR 

SPBt MOU #113,EXTRA 
BR SOR 

; 
; W-EOF SUBROUTINE 
wEOF: MOV #1Q7,EXTRA 

JSR R41CHECK 
•wORD 2 

TWL: BIT #4,172520 
BNE EER 

l.tiOR: lNCB BUSY 
BR SOR 

; 

;GET ARG AND CHECK READY 
;4 ARGUMENTS 
;CORE START ADDRESS INTO MTCMA 
;FORM -NUMBER OF BYTES 
;a 'S COMPLEMENT OF NUMBER OF BYTES 
;CHECK FOR READ 
; MINUS =- READ 
HIRI TE 
;CHECK w~ITE LOCK 

;SET RETRY COUNTER TO -5 

;PUT PROCESSOR PRIORITY IN 226 
;IS.SUE POWER CLEAR 
;?UT INTERRUPT RETURN· IN .. 224 

;GO BIT· + 0 FUNCTION 
;GET USER ARGUME~rrs AND CHECK HARDWARE 
;NUMBER OF USER ARGUMENTS + 
JUSER SETUP WORD + GO BIT 
;.LQA-D· COMM.AND REG 
~;RETURN TO USER. 

;ENABLE BIT, GO BIT + 7 FUNCTION 

;OTHERWISE SAME AS_ OFLINE 

JUSER ARG AND CHECK READY 
;3 ARGUMENTS 
;TEST" POS OR NEG SPACING 
;NEG = BACKSPACE 
iENABLE,GO AND 4 FUNCTION 
; FORM 2 'S COMPLEMENT 
1LOAD MTBRC 

;ENABLE,' GO AND 5 FUNCTION 

;ENABLE BIT,GO BIT AND 3 FUNCTION 
;CHECK HARDWARE AND GET USER ARG • 

;TEST WRITE LOCK 
.iERRQR,_ PTJSH STACK AND TAKE ERROR EXIT 
;SET BUSY FLAG 

A-3 



; INTERNAL SUBROUTINE TO CHECK FOR CU READY A~~ SELR READY 
C~ECK: MOV CR4)+,CTR ;PICK CJ? NR OF ARGUMENTS 

MOV R3,-<SP> iSAVE R3 
MOV #ARRAY,R3 JSET R3 = START OF ARRAY 

CHl: MOV CR.5 > +,'(R3 > + ;MOVE ARGUMENTS TO ARRAY 
DEC CTR ;DECREMENT NR OF ARGUMENTS COUNTER 
BNE CHl ;IF NOT FINlSHED,CONTINUE 
MOV -<R3 > .. ER ; LAST ARGUMENT = ERROR RETURN TO USER 
MOtJ CSP >-+,R3 -;RESTORE R3 
BIT #200, l 725a2. ;--TEST FOR CU RE~DY 
BEQ CHER .PERR OR., .. • 
MOV ARRAY ,CHSET ;.N01MOVE· SETUP WORD TO -TEMPORARY LOC 
SIC 1110317,CHSET ;SET UP PSEUDO COMMAND 
MOV CHSET,172522 JPUT INTO COMMAND REG 
BIT #102.'172520 ;READY OR REWINDING OK 
BNE CHEXIT ;SELECTED UNIT READY CHECK 

CHER: MOV tSP >+1R4 ;ERR.QR, NOT REA.DY OR CU NOT READY 
MOV CSP> +,RS >REST.ORE R4 AND R5 FROM STACK 
JMP @ER I iGO TO USER ERROR EXIT 

CHEXIT:CLRB BUSY ;SET NOT BUSY 
CLRB ERROR ;SET NO ERROR 
RTS R4 ;EXIT ·.AND RESTORE R4 

EXTRA: ·WORD 0 
CHSET: •WORD 0 
CTR: ER: ·WORD 0 
ARRAY: •WORD 
BUSY: ·BYTE 
ERROR: •BYTE 

·TRY: ·WORD 
; 

o,,o .. o~o 
0 
0 
0 

; CMPLTE SUBROUTINE 
CMPI.TE:TSTB BUSY 

BNE C~LTE 
MOU CRS>+,ARRAY 
MOV CRS>+,ARRAY+2 
PECB ERROR 
BPL EFER 
RTS RS 

EFER: BEQ ;'.\JQTEF 
MOV C'SP) +,RS 
.J~ iARRAY+2 

NOTEF:MOV CSP>+,RS 
.JMP @ARRAY 

; 
;. 

;~ASKED· SETUP WORD 
;TEMPORARY STORAGE 
;SET UP FOR OT~ER ROUTINES 
;ausY FLAG 
iERROR FLAG 
;RF.AD RETRY COUNTER 

HIA_IT FOR BUSY FLAG=O 
;ERROR ADDRESS 
;EOF ADDRESS 

;Q,,1,2 BECOME -1,0,1 
;Q,l = EOF OR ERROR 
; QK,, EXIT VIA RS 
;Q=ERROR 
;EQF, RESTORE RS & RETURN 

, ;ERROR, RESTORE RS & RETURN 
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;INTERRUPT RETURNS HERE 
IRET: TSTB ERROR 

BEQ NEFL 
CLHB ERROR 
BIT #12 .1CHSET 
BNE NRD 
BIS #lQ,CHSET 

NRD: · MOV ARR-4 Y +2, 1 72 52 6 
MOV ARRAY+4,172524 
MOV CHS ET, l 72 522 . 
~-~ n..L .&. 

NEFL: BIT 140000, 172520 
8NE PTEX 
MOV CHSET,T 
BIC 1 i 77761 ,r 
BIT flOOOOQ, 172522 
BEQ PT2 
CMP· #10 ,1 
8EQ ?Tl ~ 

Ctfl..P 112,T 
BEQ PTl 
CMP fl6,T 
BEQ PTl 
BIT ilfl00200, 172520 
BNE PTl 
BIT 12000-, 172520 -
BNE PTOM 
BIT I 440 0 , 1 72 5 20 
BNE RCH 
BIT 110000,172520 
SEQ PTl 
BIT #200QQ,172520 
BNE WCH 

; IS ERROR F'LAG SET 

;'fES, CLEAR IT 
; FUNC T I ON ·A ND • 5 
;Q =WRITE OR OFFLINECNO INTERRUPT>••• 
; THUS IT WAS A wn I TE, CHANGE EXT GAP 
;SET. UP ST.ART ADDRESS 
;SET UP NR OF BYTES· 
JSET U? COMMAND 
;BA.CK T\.lt:) nnr:w 

"'-~"~'-''-'~ .... !~JTERRUPT 
;EQF 8 rr· SET 

;GET COMMAND 

;NQ, ERROR OF Am TYPE 

HIAS IT A SPACE" FORWARD 
HF SO DONT TRY AGAIN 
HiAS IT A SPACE SACK 
HF SO DONT TRY AGAIN 
;WAS IT A REWIND 
;.IF SO DONT TRY ·AGAIN 
HLC OR NXM 
; I.F ·SO DONT TRY AGAIN 
;EQT 
; lF so~- CHECK READ 
;BGL1BTE 

;PAE? 
, ;NQ, RLE ERROR 

;CRE? 
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RCH: CMP #2,T 
BEQ ?TS 
BR PT4 

WCH: CMP #4,T 
SEQ PT4 
CMP #l41T 
SEQ PT4 
BR PT2 

PTO: CMP 12,T 
BNE ?T4 

PTS:- INC TRY 
-BEQ- PTl 

PT4: MOV CHSET,T 
BIC #110216,T 
BIS 112,T 
INCB ERROR 
MOV f-1, 172524 
MOV T,172522 
RTI. 

-PTO~: BIT 114400,1 72 520 
SEQ PTl 
CMP #2,T 
BNE PTl 
BR ?TS 

T: •WORD 0 
?TEX: INCB ERROR 
PTl: INCB ERROR 
PT2 :· CL.tra BUSY 

RTI 
·END 

~ 

;READ? 
; IF SO RETRY 
JELSE OK 
nm I TE'? 
; IF SO RETRY 

. HJRITE WITH A 3 I ~H GAP? 
; IF SO RETRY 
;ELSE OK 
JWAS IT ~ READ 
; IF NOT. TRY AGAIN 
HJPDATE: TRY COUNTER, LAST TRY 
;IF SO ERROR 

;EXTRACT PERTINENT INFO 
;FORM A BACKSPACE 
;SET ERROR FLAG 
; L RECORD 
;.ISSUE COMMAND 

H3GL,8TE" OR PAE? 
HF NQT, EXIT 
;A READ? 
.>NQ,_ ERROR 

;EQF EXIT 
JERROR EXIT. 
;CLEAR BUSY FLAG 
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LOADING PROCEDURES 



OPERATING INSTRUCTIONS 

A. TC-130 DIAGNOSTIC 

TAPE DIAGNOSTICS 

PDP-11 

1. Load Diagnostic tape on Tape Transport at BOT. 

a. For PE use :first BOT marker for load point. 

b. For :NRZI use second BOT .w.arker for load point. 

2. Load bootstrap loader into PDP-11. 
Example: 16K Core 

a. Enter 0370.00 into switches and depress LOAD ADDRESS. 

b. Enter bootstrap per Figure 1. Depress DEPOSIT for each entry. 

c. Reenter (a) above. 

d. Depress EXAMINE to verify bootstrap is. correct. 

e. Depress START. Tape Transport should read one record. 

f. Enter 772520 into switch register. (This is to check status -
refer to Figure 2). 

g. Depress EXA:rvmm = good statu.s is 000105. 

h. Enter 000200 into switch register. 

i. Depress LOAD ADDRESS. 

j. Depress START. 

CRT or Teletype will print the following: 

Set switch register according to operating instructions and 
Press CONTINUE. 

k. Remove Diagnostic tape and mount scratch tape on transport. 
Depress ON-LINE. 

1. Set switches normally to 11-7-5 on and depress CONTINUE. Note; 
there will be a short pause while test on addressing performed. 
Refer to diagnostic manual for switch settings. 

m. Diagnostic is now running. Each good run will result in printout of: 

CYCLE #001 
CYCLE #002 
CYCLE #003 
Etc. 

n. Depress HALT to terminate test. 



B. TC-130 RELIABILITY 

1. Load Diagnostic tape on Tape Transport at BOT. 

a. For PE use first BOT marker for load point. 

b. For NRZI use second BOT Marker for load point. 

2. Load bootstrap loader into PDP-11. 

Example: 16K Core 

a. Enter 037000 into switches and depress LOAD ADDRESS. 

b. Enter bootstrap per Figure 1. Depress DE POSIT for each entry. 

c. Reenter (a) above. 

d. Depress EXAMINE to verify bootstrap is correct. 

e. Depress START. Tape Transport should read one record. 

f. Depress CONTINUE. Tape Transport should read one record. 

g. Enter 7725 ·~_into switch register. (This is to check status -
refer to Figure 2. ) 

h. Depress EXAMINE. Good· status is 00105. 

i. Enter 000200 into switches. 

j. Depress LOAD ADDRESS. 

k. Remove Diagnostic tape and mount scratch tape on tape tla nsport. 

Depress ON-LINE. 

1. Depress START. CRT or Telecype will print the following: 

Pl>Plf "I-'> TB UL.. 
ncmm: i.mrrs· m BTTZS 
:tu11.m· · · M·AXI.m 

$ 2"48: 
EXER~tSlN&· tllll.~S a 

m. Reliability should now be rnnning. Unit will run complete tape, 
then stop. 

n. CRT or Teletype will print following: 

.................. ....-1-rz.. PASS- ma~ ff 'rAPE ....................... , 
DllS· PAT.- iaAR- l)D -l't&9& ·RECORD t.F.llGT!t 
4J 1 .- X X . SSTP- · 3·7"1 S K-M.AX 
WRITE- ERRORS-- • 9' 

· ********************REAll PASS END OF TAP~******************** 
DRV PAT PA& DEff M'ODE. RECORD I.DlGTH-

. a T _ X- . X . SSiP-- 371'5 - M.•MAX 
READ STATUS _ERRORS s - I 
DATA ERRORS =· __ _ a 
NOS. RECO•DAm· E- DRORS • a 

o. Depress HALT. Test is complete. 



NOTES 

BOOTSTHAP LOADER/4K READ ROUTINE 

37000 12737 

37002 10000 

37004 172522 

37006 12737 

37010 16000 

37012 172524 

37014 12737 

37016 60003 

37020 172522 

37022 12700 

37024 00000 

37026 5200 

37030 1376-

37032 5200 

37034 1376 

3703.6 00000 

Move 

PWR CLR 

To CMD.REG. 

Move 

BYTE CNT. { 4K) 

To BYTE CNT. REG. 

Move 

Read Command 

To CMD. REG. 

Move following location 
to Register 0 

INCR. R0 

BR;t 0 

INCR. R0 

BRf 0 

HLT. 



. .:..~:cil 11, :_9-;.~ 

I_Jo:: :\TI iJ:\ 
---------

xxxoo 1-2 ·; 3 7 10000 172522 

06 ~3i02 177570 \~ove Sw Reg to ?.2 

12 s 4 0 2 5202 : ~ -.: ·~ -:=: ·c e R 2 Inc R 2 

16 1411 

20 10237 172524 

24 12737 0011 l 72522 

) ...., 
_; L. 32737 0001 172520 1 ~ - ,II 

i. I I '-I 

l ., 
• L.. J 2737 .lf-0000 2.72524 Move 160000 to Wd C~T 

50 12737 60003 172522 R::::AD 

56 32737 0001 172520 1774 Kait for TUR 

66 12737 0017 172522 

'/ 4 0000 



r REVISIONS 

L TR DESCRIPTION DATE APPROVED 

A· ?eoo.R.E.L 8-7..7..-18 #;t2r: 

PURPOSE 

The purpose of this specification is to define type, layout and content 
of W.P. Diagnostic Magnetic Tape. 

1. Material shall be 250 feet of magnetic tape as defined in ANSI.XJ.40-
1976 mounted on a six inch reel with mailer. 

2. The information (data} shall be written on the tape in NRZI, 800 CPI, 
at the beginning (first BOT) of tape. 

A second BOT marker shall be placed on the tape approximately 10' 
beyond the first data field. 

The information (data) shall be repeated at 1600 CPI, PE, beginning 
at the second BOT. 

3. On the front of the reel and the front of the mailer a label shall 
be affixed containing the following information: 

WP #68000009-:J.,.. 
BOT #1 NRZ ......._ LA.TE~T R.e:v. LrR .. 
BOT #2 PE -·oF:.THtS. 'OWG • 

../ 

4. A copy of the Directory and Loading Procedure, WP document no. 66000001, 
shall be included with the tape. 

TOUllANCU UHLDS 
OT'HllMISC 5"CIFllD 
FMCTIONS DCC. ANGUS 

:t: :!: ::: 

Al'f'ft(JYALS DA'T!: 

lt.t)~/~ J'-n-1'11,/ 

PROGRAM W.P. MASTER DIAGNOSTIC M.T. 

SIZE DRAW.NG NO. A 6aaoaoa9 

00 NOT SCAL£ DRAWING I SHEET 1 of 1 



MASTER DIAGNOSTIC TAPE 
BOT #1 NRZ Rwl:V. C 
BOT #2 PE 30-JUN-78 

l. TC130 DIAGNOSTIC 
2. TC130 RELIABILITY 
3. TC120 DIAGNOSTIC 
4. TC120 RELIABILITY 
5. DC220 DIAGNOSTIC 
6. DC220 RELIABILITY 
7. DC220-10 FORMATTER 
8. DC220-10 RELIABILITY 
9. DC220-10 DIAGNOSTIC, lST 4K 

10. DC220-10 DIAGNOSTIC, 2ND 4K 
11. DC230 DIAGNOSTIC 
12. DC230 RELIABILITY 
13. TC130 DIAGNOSTIC 11/34 
14. TC130 RELIABILITY 11/34 

APPROVALS DATE 

l~'H-t.4/ bv~~-n-_nV 

REVISIONS 

LTR DESCRIPTION T DATE APPROVED 

A ?RDD. R'EL. I s-22-1e v-~ 

PDP-11 BOOTSTRAP LOADER 

LOC INST - --
37000 12737 MOV NXT ADD INTO 

CMD REG 
2 10000 POWER CLEAR 
4 172522 CMD REG 
6 12737 MOV NXT ADD INTO 

BYTE CTR 

10 160000 (4K) 
12 172524 BYTE CNT REG 
14 12737 MOV ~T ADD INTO 

CMD REG 

16 60003 
20 172522 CMD REG 
22 12700 MOV 0 INTO REG 0 

24 00000 
26 5200 INC RO 
30 1376 BR*O 

32 5200 INC RO 
34 1376 BR=#O 
36 00000 HLT 

~western peripherals 
~ AN#IEM. CAIJPIOMIA 

DIRECTORY AND LOADING PROCEDURE 
FOR WP MASTER DIAGNOSTIC M.T. 

SIZE DRAWING HO. 

A 66000001 

00 NOT SCAU: DRAWING 1 SHEET 1 of 2 



REVISIONS 

LTR DESCRIPTION J DATE APPROVED 

A PROD. REL. ia.:n.-78 ~{~ 

PURPOSE 

The purpose of this specification is to define type, layout and content 
of W.P. Diagnostic Magnetic Tape. 

1. Material shall be 250 feet of magnetic tape as defined in ANSI.X3.40-
1976 mounted on a six inch reel with mailer. 

2. The information (data) shall be written on the tape in NRZI, 800 CPI,. 
at the beginning (first BOT}_ of tape. 

A second BOT marker shall be placed on the tape approximately ·10 1 

beyond the first data field. 

The information (data) shall be repeated at 1600 CPI, PE, beginning 
at the second BOT. 

3. On the front of the reel and the front of the mailer a label shall 
be affixed containing the following information: 

WP i68000017 -~---~..._ 
BOT #1 NRZ . '-LATEST' REV .. l TR. 
BOT i2 PE . OF THlS. "OWG •. 

4. A copy of the Directory and Loading Procedure, WP document no. 66000019, 
shall be included with the tape. 

APPROVALS DATE 

~±:: &-;,-rr_ 

~western peripherals 
~ ~ CAUlllOMIA 

PROGRAM M.T. WPDP DIAGNOSTICS 

SIZE DRAW1NG NO. 

A 6aoooa11 

DO NOT SCALE DRAWING lSHEET 1 of 1 



I REVISIONS 

( L TR OESC.~IPTION I CATE A~VEO 

I A Praco.z:L. j_ 3-u-1e 1vJf~ 
[ e CORR£C.TED INSTR~\CZ.-rS-20 ~ 

WPDP DIAGNOSTICS 
30T ~l NRZ 
BOT *2 PE REV. D 
ENTRY ~ FIL.~A.'1. EXT DATE 11" 

000001 THDP .SAV 26-JUN-78C 
000002 TMDP .SAV 26-JUN-78C 
000003 THDP .BIN 26-JUN-78 
000004 T!1DP .BIN 26-JUN-78 
000005 UPDl .BIN 26-JUN-78 
000006 UPD2 .BIN 26-JUN-78 
000007 RKDP .BIN 26-JUN-78 
000010 RXDP .BIN 26-JTJN-78 
000011 COPY .BIN 26-JUN-78 
000012 FORMAT.BIN 26-JUN-78 
000013 WPD L'i\M. 3 IN 26-JUN-78 
aoa·o14 WP~EL.'1. BIN 26-JUN-78 
000015 WPD I.AD . B Dl 26-JCN-78 
000016 WPRELD.BIN 26-JUN-78 
000017 w-PDLSM. BIN 26-JUN-78 
000020 WPRLSM.3IN 26-Jti~-78 
000021 WPDLSD.BIN 26-JUN-78 
000022 w-PRLSD . BIN 26-JUN-78 
000023 w-PDI34. BIN 26-JUN-78 
000024 WPRE34 .BIN 26-JUN-78 
000025 WPDI03.BIN 26-JUN-78 
000026 WPRE03.3IN 2 6 -J'(JN- 7 8 

~UfllU:SS l 
OTHCllWIS& ~fl11D ~ waste1'11 peripherals j 
,-.:TIONS occ. ~ i .... HNf«I... CM.JflOfltaA I 

l 
= = :: I j 

DI?.ECTORY .~'10 LCADD1G PROCZDURE I 

~ALS I OA~ FOR WP~P ~1. 'l'. 1 
I 

~/;;l/f1r I ~-n-1~ I 
! 

I-"·- - I I SCAU: sen: DRAWffltG NO. j I A l 
! 1 66000019 

! 
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REVISIONS 

LTR I DESCRIPTION T DATE 1 APPROVED 

OPERATING INSTRUCTIONS 
WPDP DIAGNOSTIC MAGNETIC TAPE 

1. Load program tape on transport, position at BOT, and place ON-LINE. 

2. Enter the following bootstrap loader into the computer: 

LOCATION DATA 

10 000 12737 

10 002 3 

10 004 172522 

10 006 77T 

3. Execute the bootstrap program: 

PDP-11 

10000, LOAD ADDRESS,. 

START, HALT/ 

10000 I LOAD ADDRESS/ 

START, HALT/ 

102, LOAD ADDRESS, 

402, DEPOSIT, 

70/ LOAD ADDRESS / 

START 

4. Follow printed instructions. 

PDP-11: (Location) LOAD ADDRess, 

(Data) DEPosit, (Data) DEPosit, etc. 

LSI-11: (Location) I , 

(Data) LINE FEED, (Data) LINE FEED,etc. 

LSI-11 

10000 G 

Break key 

10000 G 

Break key 

102 I 

402 LINE FEED 

70 G 

SIZE ORAwtNG HO. 

A 66000019 
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REVISIONS 
LTR} DESCRIPTION l DATE I APPROVED 

5. Type: R(Sp) WP DIAM (Return) for tape Diagnostic Program on PDP-11 

R(Sp) WPRELM (Return) for tape Reliability Program on PDP-11 

R(Sp) WPDIAD (Return) for DC-230 Diagnostic Program on PDP-11 

R{Sp) WPRELD (Return) for DC-230 Reliability Program on PDP-11 

R(Sp) WPDLSM (Return) for tape Diagnostic Program on LSI-11 
(no panel switches) 

R(Sp) WPRLSM (Return) for tape Reliability Program on LSI-11 
(no panel switches) 

R(Sp) WPDLSD (Return) for DC-230 Diagnostic Program on LSI-11 

R(Sp) WPRLSD (Return) for DC-230 Reliability Program on LSI-11 

R(Sp) WPD134 (Return) for tape Diagnostic Program on PDP-11/34 
(no panel switches) 

R(Sp) WPRE34 (Return) for tape Reliability Program on PDP-11/34 
(no panel switches) 

R(Sp) WPDI03 (Return) for tape Diagnostic Program on LSI-11/03 

6. Remove the program tape from the drive and load a scratch tape, posi-

tioning at BOT and placing the drive ON-LINE. 

SCAL£ SIZE DRAWING NO. 
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TOt.IRAHCO UNLESS 
OTHUWt• SllECJPllD 

'RACT'IONS DCC. ANGLES 

APPROVALS DATE 
DRAWN 
L_CmLtl.f otd '-'i- 02- 31 

REVISIONS 

lTR DESCRIPTION DATE !\PPROVED 

A RELEASE 

A?R 3 1981 

~western peripherals™ 
~ TUSTIN, CAl.IFORNIA 

DIRECTORY AND LOADING PROCEDURE 
FOR WP MASTER DIAGNOSTIC TAPE 
CARTRIDGE 

SIZE DRAWING NO. 

A 66000068 
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REVISIONS 

L TR 1 DESCRIPTION 1 CATE T APPROVED 

1. MASTER DIAGNOSTIC TAPE CARTRIDGE 

Record Program 

1 
2 
3 
4 
5 
6 

2. DEC" BOOTSTRAP LOADER 

Loe 

37000 
2 
4 

6 
10 
12 

14 
16 
20 

22 
24 
26 
30 

32 

Inst 

12737 
10000 

172522 

12737 
160000 
172524 

12737 
3 

172522 

32737 
1 

172520 
1774 

0 

TC160 DIAGNOSTIC 
TC160 RELIABILI.TY 
TC170 DIAGNOSTIC 
TC170 RELIABILITY 
TC180 DIAGNOSTIC 
TC180 RELIABILITY 

MOV 
POWER CLEAR 
CMD REG 

MOV 
(4K) 
BYTE CNT REG 

MOV -··· 
READ 
CMD REG 

BIT.TEST 
FOR TUR BIT 
IN STATUS REG 
BRANCH IF NOT READY 

HALT 

3. DATA GENERAL BOOTSTRAP LOADING PROCEDURE 

Clear Accumulators to O. Load first test by starting Read 
routine. Load succeeding tests by pressing Continue. 

NOVA Read Routine - Load in top 8 locations of memory. 

67022 
72022 
61122 
63622 

777 
74422 
63077 

'771 

DOC 1 
DOB 2 
DOAS 0 
SKPDN 
JMP-1 
DIA 3 
HALT 
JMP-7 

SCAL£ SIZE DRAWING NO. 
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NOVA Read Routine (Cont'd) 

Accumulator No. 

COMMAND 0 
WD CNT l 
STRT ADDR (DIRECT) 2 
STATUS 3 

REVISIONS 

LTR l DESCRIPTION I OATC: T APPROVED 

Commands 

0 = Read 
l = Rewind 
2 = Not Used 
3 = Space Forward 
4 = Space Reverse 
5 = Write 
6 = WEOF 
7 = Erase 

4. REMOVE THE PROGRAM TAPE FROM THE DRIVE AND INSERT A SCRATCH 
TAPE. 

5. REFER TO THE APPROPRIATE DIAGNOSTIC ~.ANUAL FOR REQUIRED PATCHES 
AND FOR OPERATING INSTRUCTIONS. 

APR 3 1981 
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PROGRAM PATCHES 



NOTES 

DIAGNOSTIC PATCHES 

Enter the following changes when running the controller diagnostics: 

1. Operational delay for unusual timing- related errors. 

Location Was. Should Be Descriction 

3664 

12132 

T 

s. 

12~ 

12 

Controller not reacl?. 

Contrcller not ready 

2. Non-existent memory error (systems with extra memory): 

Location Was. Should Be Descriction 

5.702: 173000 176000 Non-~'Ustant Memory 



1-79 

NOTES 

MODIPICATIONS REQUIRED FOR NON-8TANDARD 

ADDRF.SSES OP CONTROLLER TO RUN 

PUNC110NAL AND RE1JABILITY DIAGNOSTICS 

FUNCTIONAL DIAGNOSTICS: 

CPU 

CPU 

SW4 

SW4 

LOC IS 

OFF . 1000 

ON 1002 

172520 

172720 

Function Should Equal First Address of Controller (Status Reg.) 

CPU 

CPU 

SW4 

SW4 

OFF 

ON 

1004 

1010 

224 

260 

Should Equal Interrupt Vector Address 

CPU 

CPU 

SW4 

SW4 

OFF 

ON 

1006 

1012 

226 

262 

Should Equal Interrupt Vector Address +2 

RELIABILITY DIAGNOSTICS: 

214 172520 

216 172522 

220 172524 

222 172526 

254 224 

Should Equal Status Reg. Address 

Should Equal Command Reg. Address 

Should Equal Byte Count Reg. Address 

Should Equal Address Reg. Address 

Should Equal Interrupt Vector Address 



western peripherals™ 

TECHNICAL AID BUIJ..EfIN 

TITLE/DESCRIPTION: LSI-11 Tape Diagnostic operation with Real Time 

clock enabled 

PRODUCT/MODEL: TC-150/TC-160 

SY~TOM/ACTIVITY: System halts with illegal tape interrupt at PC 11476. 

ACTION REQUIRED: Modify .address 100 with a 102 

and address 102 with a 002 

and restart the program. 

NOTE: Reliability program will also fail but can not be 

modified for this problem. 

DATE: 4/2/80 



ADDRESS: 

3706 

4246 

NOTES 

MODEL TC-160 AND TC-180 

- - -:i 

FUNCTIONAL DIAGNOSTIC PROGRAM PATCHES 

(SETTLEDOWN & !DENT STATUS) 

WAS: 

104400 

104400 

SHOULD BE: 

400 

400 



DIAGNOSTIC PROGRAM 

NOTES 

PROGRAM PATCHES 

FOR TC-190 OPERATION 

RELIABILITY PROGRAM 

LOCATION WAS SHOULD BE LOCATION WAS 

3202 5037 137 100 0 

3204 1044 3244 102 0 

3270 40000 60000 104 0 

3554 5777 403 106 0 

4262 14557 14562 110 0 

4362 14723 14726 112 0 
A A"\ I"'\ 

't'%-'U 14561 14562 114 0 

4476 14725 14726 116 0 

5052 11423 46114 120 0 

5254 377 170000 122 0 

6474 177754 177747 4726 13777 

6564 177754 177747 4732 173264 

6706 20000 60000 4734 5477 

6714 20000 60000 4736 173260 

6760 17000 17377 7346 13777 

7100 17000 16766 7352 170644 

7322 744 777 7354 5477 

7522 4 

I 
777 7356 170640 

10140 20037 137 10366 13777 

10142 1072 10252 10372 167624 

10374 5477 

10376 167620 

SHOULD BE 

10001 

6200 

6200 

60100 

5400 

10037 

172524 

62702 

4 

10207 

13700 

10702 

137 

100 

13700 

10702 

137 

100 

13700 

10702 

137 

100 



REVISIONS 
L TR DESCRIPTION DATE ~VED 

A.- l)JliTAL 'RL5E 
__ ...- __ .';, 

PURPOSE: To test PDP-ll/LSI-11 tape controllers that have been modified to a 
non-standard vector address. 

1. Load diagnostic into memory. 

2. Modify the following locations: 

LOC --
1004 
1006 
1014 
1016 

- EXAMPLE: 

WAS S/B --
224 new vector 
226 new vector +2 
224 new vector 
226 new vector +2 

If the new vector is 320, then 1004, 1014 would contain 
320 and 1006, 1016 would contain 322. 

3. If the controller also has a non-standard device address, the program 
must also be modified. Reference test procedure 92000165. 

4. Run diagnostic using standard method successfully for 3 passes. 

NOTE: RELIABILITY CANNOT BE RUN WITH NON-STANDARD VECTOR. 

TOl.ERANCD UNLESS 
OTHERWISE SPCCIFllD 

~NS OU:. ANGLD 

APPROVALS 
DMWll 
L. CRA.~_FCRtJ 10·2..~-80 

~western paPiphenls ™ -.::.:::7" TUSTIN, CALIFORNIA 

TEST PROCEDURE -
PDP/LSI-11 ALTERNATE VECTOR 

SIZE DRAWING NO. 

A 92000157 
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NOTES 

RUNNING THE DIAGNOSTIC ON LSI-11 OR 
PDP-11/34 SYSTEMS WITHOUT SWITCH PANELS 

.This. information documents the special diagnostic versions 
and allows modification of the standard diagnostic. 

Location Standard PDP-11/34 LSI-11 

36 340 0 0 
1166 12711 14556 14556 
1232 177570 176 176 
1262 177570 176 176 
1366 5037 5037 106427 
1370 177776 177776 0 
1430 177570 176 176 
1454 177570 176 176 
3122 177570 176 176 
3122 177570 176 176 
3232 177570 176 176 
3370 6037 4737 4737 
3372 ·177570 17002 17002 
3374 103407 1007 1007 
4220 177570 176 176 
5036 177570 176 176 
5042 6037 4737 4737 
5044 177570 17002 17002 
5046 103406 1006 1006 
5070 177570 176 176 
5242 177570 176 176 
5566 177570 176 176 
5776 13737 13737 106437 
6002 177776 177776 240 
6050 13737 13737 106437 
6054 177776 177776 240 
6126 13737 13737 106437 
6132 177776 177776 240 
6240 13737 13737 106437 
6244 177776 177776 240 
6424 5037 5037 106427 
6426 177776 177776 0 
6706 20000 60000 60000 
6714 20000 60000 60000 
7112 177570 176 176 
7160 6037 4737 4737 
7162 177570 17002 17002 
7164 103003 1403 1403 
7244 6037 4737 4737 
7246 177570 17002 17002 
7250 103003 1403 1403 
7364 6037 4737 4737 
7366 177570 17002 17002 
7370 103003 1403 1403 

-1-



DIAGNOSTIC MODS 

Location Standard PDP-11/34 LSI-11 

7512 6037 4737 4737 
7514 177570 17002 17002 
7516 103411 1011 1011 
7560 6037 4737 4737 
7562 177570 17002 17002 
7564 103002 1402 1402 
10234 177570 176 176 
10332 177570 176 176 
10356 177570 176 176 
11056 177570 176 176 
11700 177570 176 176 
12024 177570 176 176 
12040 177570 176 176 
12664 177570 176 176 

-2-



NOTES 

DIAGNSOTIC FEATURES (Switch Register) 

NON-STANDARD 

The diagnostic uses location 176 as a switch register and must be 
loaded as follows: 

15 14 13 

HALT ON ERROR 

SCOPE LOOP 

INHIBIT PRINTOUTS ~~~-

INHIBIT INCREMENTING 
DATA PATTERNS 

INHIBIT MP-..NUAL TESTS 

UNIT SELECT BITS 

BUS INTERRUPT LEVEL BITS 

12 11 10 9 

2 

(Standard: 5 for PDP-11, 4 for LSI-11) 

ALTERNATE MAG TAPE ADDRESSES 
AND INTERRUPT VECTORS 

TEST IBM PACKING MODE 
(Controller Requires Special Mod) 

PHASE ENCODED MODE 

7-TRACK TAPE DRIVES 

STARTING/RESTARTING 

8 7 6 5 4 3 2 l· 

~ 
I IB f'i/(:,] 

2 µ~ 
~ ,.-:;.·.,. _,,..· 

~ 

The diagnostic may be started at location 16000 the first time only. 

Thereafter, the diagnostic must be restarted at location 200. When 

restarting at location 200 the printed message should be disregarded, 

however, location 176 may be changed at this time. (Again, restart 

the program at location 200) . The program is executed by continuing 

or proceeding from this programmed stopping point. 

- 3-





SPECIAL TEST LOOPS 





NOTES 

TROUBLESHOOTING LOOP 

vvvnn ,,,.,...,_., Cl'f17\ Ol'f1 .a . ..::....::..vv ..L.W I_, I ._,..L..&"l..L'\...L.. 

02 10000 POWER CLEAR 
04 172522 

06 12737 
10 177775 BYTE COUNT 
12 172524 

14 12737 
16 xxxxx ADDRESS 
20 172526 

22 12737 
24 x COMMAND: 3=READ 5=WRITE 
26 172522 

30 12702 
") ') ")"'71'\/'\/'\ MOV lL ").., /'\ /'\ /'\ ...... ') r'\T":'1T '1\ "(7 ,.,""'T~m"7\ "'-Tm 
J£. J/VVV ifJ/VVVt ~£. LJ ..C.. l.J.rl .L l.....Ul'll 1:::>".l:.til'll T 

34 5302 DEC R2 
36 1376 BNE 

40 32737 
42 2000 
44 172520 EQT? 
46 1754 

50 12737 
52 17 'REWIND 
54 172522 

56 750 RESTART 



NOTES 

TAPE ROUTINE 

Location Instruction DescriEtion 

37000 12737 Move 
2 10000 Clear 
4 172522 To Command Register 

6 12737 Move 
10 177774 Byte Count 
12 172524 To Byte Col.Ult Register 

14 12737 Move 
16 17000 Memory Address 
20 172526 To Memory Address Register 

22 12737 Move {x = s (Write) 
24 6000X Command X = 3 (Read) 
26 172522 To Command Register 

30 32737 
Bit Test 1 

32 00001 For Tape Unit Ready Bit 
34 172520 In the Status Register 
36 1774 Branch if Not Ready 

40 32737 Bit Test 
42 2000 For EOT Bit 
44 172520 In the Status Register 
46 1754 Branch to Sta.rt if not EQT 

50 00000 Halt 

17000 (DATA) 
2 (DATA) 

For Single Record Operations (press CONTINUE for each record): 

37030 
32 

00000 
762 

Halt 
·Branch to Start 



NOTES 
PDP-11 Modified Manual 

Write/Read Program 

Dutch Hamilton 
11-4-77 

NOTE: THIS PROGRAM ALLOWS IBM TEST 

LOC CODE 

36770 12737 
2 600U 
4 1 ,,.., C:::C')C) 

··""'~~ .. 
6 000000 

37000 12737 
2 10000 
4 172522 
6 12737 

10 ooxooo 
12 172532 
14 12737 
16 77777X 
20 J. 72524 
22 12737 
24 17000 
26 172526 
30 12737 
32 600XX 
34 172522 
36 32737 

37040 000001 
42 172520 
44 1774 
46 32737 
50 2000 
52 172520 
54 1754 
56 000000 
60 743 

NOTES: 

l , 
} 
} 
1 
} 
l 

t 

l 
} 

DESCRIPTION 

REWIND 

HALT 
POWER CLEAR ......... ...__ START 

IBM TEST x = 0: Non IBM 
x = 2: IBM 

BYTE COUNT x = 6: 2 bytes 

X=7: 1 BYTE x = 5: 3 bytes 
x = 4: 4 bytes 

DMA ADDRESS 

COMMAND REGISTER 
XX=03 (READ) xx= 07 (WRITE EOF) 
XX=OS (\'ffiITE) xx= 17 (REWIND) 
Test for Tape 
Unit Ready 

Branch to 37036 if TUR 
Test for EOT 

Branch to 36770 if ·EoT 
HALT 
Branch to Start 

(1) For continuous operation, enter 1751 @ LOC 37054. 

(2) IBM Test (4 Bytes) 
a. Write (IBM) = 174400/174400 
b. Zero Out = 17000, -01 
c. Read (NIBM) = 000377 /000377 
d. Repeat a, c above, Write (NIBM), Read IBM. 

(3)For single record 37036= 000000 HALT 
37040= 757 BRANCH TO START 
PRESS "CONTINUE" FOR EACH RECORD 
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REVISIONS 

LTR l DESCRIPTION J DATE j APPROVED 

SCOPE 

This procedure defines an efficient method of duplicating "master" diagnostic 
tapes. 

EQUIPMENT NEEDED 

1. DEC computer system with 8K (minimum) memory. 

2. Terminal device. 

3. Controller with two tape drives. (Known-good equipment) 

4. The master copy of the Master diagnostic tape. 

5 • 8 1 an k tape • 

OPERATING INSTRUCTIONS 

1. Enter the copy program into the computer. (See sheet 4) 

2. Load Master diagnostic tape on drive 0 and the blank tape on drive 1. 

3. Ensure that both tapes are at load point, on-1 ine, and set to the 
desired density. 

4. Start the program at location 1000. 

5. Both tapes will begin moving as information is copied. 

6. (a) If the computer halts at location 1142, an error was detected. 
To try again, rewind both drives and return to step 3. 

(b) If drive 0 automatically rewinds, a good copy was made. 

7. (a) For serial tape cartridges, change location 1054 to: 
20405 for the second track 
40405 for the third track 
60405 for the fourth track 
Rewind drive l and return to step 3. 

(b) For an alternate density on the same tape: 
(reel-tapes only): 

(1) Move the tape forward two or three feet (manua1ly or use 
FORWARD control). 

(2) Place a BOT marker on the tape (on shiny side, near front 
edge). 

SCAL£ SIZE DRAWING NO. 
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REVISIONS 

LTR l DESCRIPTION l DATE j APPROVED 

(3) Rewind to new BOT and place ON LINE. 

(4) Set density control. 

(5) Return to step 3. 

(c) Rewind and remove the new copy. To repeat for another tape 
place another blank tape on drive 1 and place on-line. 
Return to step 3. 
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REVISIONS 

LTR l DESCRIPTION l DATE j APPROVED 

DEC MASTER TAPE COPY PROGRAM 

~12706 

- 01000 

04767 

00070 

12737 
00000 

172524 

12737 
02000 

172526 

12737 
00003 

172522 

04767 

00042 

01762 

05437 

172524 

12737 
02000 

172526 

12737 
00405 

172522 

04767 

00014 

747 

START: MOVE 

1000 to SR 

LOOP: JSR 

DONE 

READ: MOVE 

0 TO 

MTBRC 

MOVE 

2000 TO 

MTCMA 

MOVE 

READ UNIT 0 TO 

MTC 

JSR 

DONE 

BEQ LOOP 

\~RI TE: NEG 

MTBRC 

MOVE 

2000 TO 

MTCMA 

MOVE 

WRITE UNIT 

MTC 

JSR 

DONE 

BR LOOP 

SIZE DRAWING NO. 

A 9200021 s 
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REVISIONS 

LTR I DESCRIPTION l DATE l APPROVED 

DEC MASTER TAPE COPY PROGRAM 

1100 32737 DONE: BIT TEST 

2 100200 ERR, CUR 

4 172522 MTC 

6 01774 BEQ DONE 

10 100405 ·"BM I EOF 

12 32737 ROY: BIT TEST 

14 00001 TUR IN 

16 172520 MTS 

20 01774 BEQ ROY 

22 00207 RTS 

24 04767 JSR 

26 177762 ROY 

30 32737 EOF: BIT TEST 

32 40000 EOF IN . 

34 172520 MTS 

36 01002 BNE WEOF 

40 00000 NLT 

42 00716 BR START 

44 12737 WEOF: MOVE 

46 00407 WEOF UNIT 1 TO 

50 172522 M'TC 

52 04767 JSR 

54 177734 ROY 

56 12737 MOVE 

60 000017 REWIND UNIT 0 TO 

62 172522 MTC 

64 00000 HALT 

SCALE SIZE DRAWING NO. 
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NOTES 

BOOTSTRAP MAG TAPE PROGRAM (RELOCATABLE) 

xxooo 12 700] Move to RO 

2 172 522 CMD REG ADD 

4 12 
760 J 

6 160 000 WORD CNT 

10 2) 
12 12 71:} READ CMD 
14 

16 105 710 TST (B)_:] 

20 100 376 READY? 

22 0 HALT 

24 12 710 l PWR 

26 10 000 J CLR 

30 763 JMP 






