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START-STOP, RANDOM STALL DELAY).
2.  REQUIREMENTS
2.1  EQUIPMENT

POP-11 WITH TMI1 ANC 1 TO 8 TULO TAPE UNITS (3 CHANNEL ONLY)
2.2 STORAGE
2.2.1 PROGRAM STORAGE

THE ROUTINE REQUIRES K OF MEMORY.
2.3 PRELIMINARY PROGRAMS s

THll g‘Ng 'B?E‘I'PT??;GQT% T"ué\*;ﬂFLl'CCTION TIMER H'..ST ]UN

3. LORDING PROCEDURE
3.1 METHOD
PROCEDURE ‘FOR NORMAL BINARY TAPES SHOULD BE FOLLOWED:

ABSOLUTE LORDER MUST BE IN MEMORY.
PLACE BINARY TAPE IN RE

1.
: ' 4 * omm av LOCATION OF LORDER)
{ k&g"@s "EsI:TI 525- ﬁggcm WILL L
e B STARTING PROCEDURE ' '
4.1 CONTROL SWITCH SETTINGS
rgs [x’gmu OPERATION OF PROGRAM ALL SWITCHES SHOULD BE = 0
#32]F SOFTWARE SWITCH REGISTER IS USED THE PROGRAM WILL ALLOW MODIFICATION OF
m: SOF TWARE ?xrgu REG lérsn n?xamv AFTER THE STAAT OF PROGRAM.
THE PROGRAM WILL TYPE THE FOLLOW
SWR=XXXXXX NEMW= (REFER TO SECTION S.1 FOR OPERATOR QPTIONS.
4.2 STARTING RDDRESS
200 - BASIC TEST (AUTOMATIC PARAMETER AND UNIT SELECTION

204 - OPERATOR CONTROLLED PARAMETER TEST (WITH 4k MEMORY RVRILRBLE)

’

SR TR £ £ £

ﬂ
e

e Rt R R
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197 4.3  PROGRAM AND/OR TOR ACTION |
188 SIAED TULO TAPE UNITS ON-LINE AND WRITE ENABLED
i b s MRS e o,
ﬁé \ ga.:g TRPE UNIT EWM.‘}‘%S y
114 TVPE CARRIACE RILL BEGIN TESTING.
1 essTHE PROGRAN WILL A ou T LDADIRE OF OF SOFTURRE suncuwnggésrsn
B S B B W £t
113 4.3.1 TAPE UNIT SELECTION
191 STARTING THE PROGRAN AT 200 WILL RESULT IN AUTOMATIC SELECTION
152 OF THE UNITS TO BE TESTED (REFERENCE 9.3.1.2) OTHERWISE STARTING
ig3 AT 20% OR 210 WILL ALLOW OPERATOR T0 SELECT THE LNITS.
igs mmomm MILL TYPE ~SELECT LNITS™. ANY CONFIGURATION OF
1 r&k"wf éﬁm?oﬂ*w&'ﬁ v B n%““&r?’g‘n
2 s i i L St poii e
i %nh"&n nd%‘b %‘ 7L c&ms?& Rk
131 (7310 BE PRINTED O THAT KEv NILL EE"1
133 To_TERMINATE UNIT SELECTION TYPE A CARRIAGE RETURN.  WHEN
I CARRIAGE RE £ THE PROGRAN WILL CONTINUE o THE
ik THAT EVENT RICCS égﬁu R BECNING OF 2SELECToUNTTGE
138 4.3.1.1 TAPE UNIT SELECTION EXAMPLES
140 SELECT UNITS 3,4,5
131 , SELECT UNITS &°3'%
143 IN EITHER CASE, UNITS 3,4,5 ARE SELECTED.
145 SELECT UNITS
14 SELECT UNITS
148 - A CARRIAGE RETURN WAS TYPED WITH NO UNITS SELECTED.
is0 SELECT UNITS 1,9,1,2
{23 ONLY UNIT 2 SELECTED, UNIT 1 WAS DELETED (TYPED TWICE)
1583 AND THE 9 WAS IGNORED.

- m—————— - 4 -
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i 4.3.1.2 AUTOMATIC UNIT SELECTION

i SE""%’r‘to‘" eoNIT bhf‘&” (EcTE0FOR Tediing 1F 17 MEEts e

"G.LOHIN
IT S G!-LI

s %T Ig NII?EQ) TRACK

IF THE ABOVE CRITERIA IS NOT MEET BY A LERST ONE(1) UNIT
OPERATOR SELECTION WILL BE REQUIRED (REFERENCE 4.3.1).

4.3.2 PRRAMETER SELECTION
STARTING THE PROGRAM AT 200 WILL RESI.I.T IN AN AUTOMATIC

BFRRTING AT ADDAESE 204 OR 310 WILL ALLON JPERRTOR 10 SELECT :
GPERATGR. > THET JNCLLDR: TEST AUPGER, PRTIERN, RECORD LENGTH,

mnsnooe AND REARD MOOE uu.#nm
“TST PAT RLS WMO RMO®

TST=TEST NUMBER
PﬂT:PﬂT

E TMT/ TN
mmﬁﬂisswwsu’

4.3.2.1 TEST u.men
THERE ARE & TESTS AVAILABLE FOR SELECTION (0 THRU S).

SoBLGHELRTEDBIRNR ¢

~J
—

B Pt P8 B et e Pt Pt § 2 Pt Dm0 Pt Pt ot et Pt Pt D Pt P Pt ot P Pt Pt Pt PO ps pd pa SO Pp-o o Ppos 0P P s

BBIRRLDV"BRBIRRBERRB ISt 2aln

TEST DESCRIPTION

0 WRITE 1 RECORD, REPEAT ON ALL UNITS, CONTINUE TO END

OF TAPE.

1 Ouu;x;gpgss RECORDS, REPEAT FOR ALL UNITS, CONTINUE TO END
200 z WRITE nsmr ron UNITS, BACKSPACE 256
201 REC ngzn: n?bﬂ ass RECORDS, REPEAT
% FOR ALL UNITS , commz ro sio OF T
204 3 WRITE 1 RECORD, REPEAT FOR ALL UNITS, BACKSPACE, REPEAT
205 FOR ALL UNITS nsno 1 necoan REPERT FOR ALL UNiTS,
gg; CONTINUE TO END OF
208 Y WRITE 1 RECORD, REPEAT FOR ALL UNITS, REPEAT FOR 256
209 RECORDS, BACKSPACE 256 RECORDS, REPEAT FOR ALL UNITS,
210 RERD heono REPEAT ronau.fmrs REPEAT FOR 256

-— —— e —— " -
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Sié | : RECORDS, CONTINUE TO END OF TAPE.
' i T T T
gig 5 READ. | RECORD, REPEAT FOR ALL LNI S, CONTINUE TO END

be e o o e m—




HO1

T™M-11 DATA RELIABILITY 9 TRACK MACY1l 27(732) 10-SEP-76 12:08 PAGE 7
DZTMBD.P11
512 4.3.2.2 PATTERN
218 THERE ARE 8 DATA PATTERNS AVAILABLE FOR SELECTION (O THRU 7)
: | PATTERN DESCRIPTION DATA ~4_ CHANNELS
222 e WALF FREQUENCY, OUTSIDE SKEW 010 001
223 | 004 400
5 e 58
226 ETC.  ETC.
550 1 SLIDING *1* | 040
- o
231 890 020
535 ~ 00 0ol
234 809 a0t
5% s {200
537 Ny, , ¢, &R
239 | HIGH FREQUENCY, ALTERMATING 274 525
40 : CHANNELS 274
241 ETC.  ETC.
243 , ' PATTERN DESCRIPTION DATA  CHANNELS
25 3 THREE 0'S, THRU 1'S, THRU 0'S 037 703
246 037 703
247 037 703
248 300  OSH
243 300 0%
250 300 054
251 % 523
2se 5 S'ég
253 83
254 201 2%
255 91 24
256 1 oW
257 174  §31
2tz i 831
3] 174 1
003 242
B 5
563 30 1%
264 70 13
255 70 1%
567 807 608
g =
55 % i
271 B0 1N

e ——— — - e -
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273

274

gg 4 . INCREMENTING PATTERN §§g g§§
ggg 003 202
28l $6 "
aﬁ E% R
285 ¥ 5 EACH CHANNEL 3 BITS 000 040
286 000 040
287 000 040
288 200 004
289 200 004
290 200 004
291 100 010
292 100 010
293 100 010
294 040 020
295 040 020
296 040 020

- 297 020 100
298 020 100

&

- % PATTERN DESCRIPTION DATA  CHANNELS
303 ‘ 020 100
304 310 1
305 10 1
306 010 001
307 oo:: 400
0 400
3io 002 002
31 0 06
313 001 200
14 001 200
315 001 200
gig ETC.  ETC.
318 3 HIGH FREQUENCY ALL CHANNELS 377 777
319 377 777 .
%S? , ETC.  ETC.
322 : 7 RANDOM 9 2

w
n
w
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33; 4.3.2.3 RECORD LENGTH SEQUENCE
THERE ARE 4 TYPES OF RECORD LENGTH SEQUENCES FOR SELECTION (O THRU 3)
330 RLS - DESCRIPTION
33.:315 0 MINIMUM LENGTH RECORDS (Y4 BYTES) '
3: | S | MAXIMUM LENGTH RECORDS (1024 BYTES)
336 |\ 2 VARING LENGTH RECORDS, MINIMUM TO MAXIMUM (1ST RECORD=
% ' ok M. M
339
340 3 VARYING LENGTH RECORDSQ mxr%ng 058 ?},’f.‘."};"ﬁé ésgﬂgsggnnoz
3 4578, °LLEh RGBSV
ol 4.3.2.4 WRITE START/STOP MODE
i;; THERE ARE 3 TYPES OF WRITE MODES FOR SELECTION (O THRU 2)
g:g WMo DESCRIPTION '
350 ' 0 NONSTOP - NO WAITING BETWEEN WRITE OPERATIONS. NEW
ggé COMMAND IS ISSUED WHEN CU READY SETS.
353 7 1 START/STOP - FULL STOP BETWEEN WRITE OPERATIONS. NEW
354 "~ ~ COMMAND IS ISSUED WHEN TU RERDY SETS.
3322 ' a 2 RANDOM - FULL STOP WITH RANDOM DELAY (1-256 MILLISECONDS)
:3*23 ' 4,3.2.5 READ START/STCP MODE
_-325 THERE ARE 3 TYPES OF MODES FOR SELECTION (O THRY 2)
323 : RMO  DESCRIPTION
gEE o 0 NONSTOP - NO WAITING BETWEEN READ OPERATIONS. NEW
b7 . COMMAND IS ISSUED WHEN CU READY SETS.
¥ 1 START/STOP - FULL STOP BETWEEN READ OPERATIONS. NEW
370 COMMAND IS ISSUED WHEN TU RERDY SETS.

;:’I?E ' e RANDOM - FULL STOP WITH RANDOM DELAY (1-256 MILLISECONDS)
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4.3.2.6 FINAL TEST SELECT APPROVAL

ﬂﬂfaeéi ?E?npe'g m?# } “Fknmrms%n.%rg?m coanes#o;ow |
78 gaevsmmrmg‘émsgnm thc A ANY o&n Kgmn uou m racr
HILC CAUSE THE PRESE %%%“3” TYEING B MLLECRL YEY

PR TER SELECTINS Can of mdk.Eaci 7 S E e

APE. TO TERMINATE
PRRN‘IETER SELECTION R SECONJ CMRIRGE RETURN MUST BE TYPED RFTER
SELECTING A SET OF PARAMETERS.

4.3.2.7 TEST SELECTION EXAMPLES

TST PAT RLS WMO RMO
3 K’x 0:0 OK (CR)

Ll =F 1)

3

0

0
(CR)

2 2 2 OoKx?
2 1 0 OK (R

TWO PARAMETERS SETS WERE SELECTED BY THE ABOVE SEQUENCE

TES£36PPRTTERN 2, MAXIMUM RECORD LENGTH, WRITE NONSTOP, AND REARD

NONST
TEST 0, PATTERN 1, VARYING RECORD LENGTH (MIN TO MAX), WRITE
smn T/5T0P, READ MONSTOP.

TE: EVEﬁ THOUGH TEST O IS A WRITE ONLY TEST, ALL PARAMETERS

I‘IUST BE SATISFIED.) (IN THIS CASE RMO HAS NO EFFECT)

IN THE SECOND PARAMETER SET A "K" WAS TYPED WHICH WARS ILLEGAL

AND THE SET WAS REINITIALIZED.

N THE THIRD PARAMETER SET AN "X™ WAS TYPED INSTERD OF A CAR-
IRGE RETURN FNJ THE PARAMETERS WERE IGNORED. AFTER AT LERST

ONE GOOD R _CARRIAGE RETURN WAS TYPED AT THE
BEgI%NG OF THE %%DER SELEC%ION AND THE PROGRAM WOULD START

/

STARTING AT 200 WILL CAUSE TI'E FOLLOWING TEST PRRAMETERS
TO BE SELECTED AUTOMATICALLY

TST PAT RLS WMO RMO
- (O g T e

S 8 2 % B
g xRN 3
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OPERATING PROCEDURE
OPERATIONAL SWITCH SETTINGS
IF THE DIRMOSTIC IS RUN ON P CPU E}TW A SWITCH

REGISTER TI'EN A lﬂiE SWI
SWITCH WT

; S
" M pufTor FCiSIen ook Nor BUST on I G BikS

REGISTER (LOC 176) 1S USED

CONTROL :
THIS PROGRAM ALSO SUPPORTS THE DYNAMIC LOADING OF THE SOFTWARE SWITCH
55?,}375&(}&0‘1‘%.m THE TTY. THIS CAN BE ACCOMPLISHED BY

1) TYPE CONTROL G $#G>;: THIS WILL ALLOW THE TTY TO ENTER DATA INTO
LOC. 176 AT CTED POINTS WITHIN THE PROGRAM.

2) THE MACHINE WILL THEN TYPE: SWR=XXXXXXNEW= (XXXXXX IS THE OCTAL CONTENTS
OF THE SOFTWARE SWITCH REGISTER.)

3)N'TERTI'€”?€H=”MSEENTYPEDTIENTI'EWERHTG CAN DO ONE
OF THE FOLLOWING AT THE TTY:

" TSI DG AW e RO

WILL BE ALL
IF A «CR» IS TFE FIRST KEY DEPRESSED THE SOFTWARE SWITCH
REGISTER CONTENTS WILL NOT BE CHANGED.

B) IF A CONTROL U <tU> IS DEPRESSED THEN THE PROGRAM WILL SEND YOU
BACK TO STEP 2.

THE OPERATIONAL SWITCH SETTINGS ARE USED TO:

“A. ALTER ERROR RECOVERY PROCEDURES

B. DELETE ERROR PRINTOUTS

C. CAUSE A TEST SEQUENCE TO BE REPEATED HITH R VARIATION
THE PATTERN, RECORD LENGTH SEQUENCE, WRITE MODE, OR RERD MODE

SWITCHES TO ALTER ERROR RECOVERY
THE FUNCTION FERFORMED IS WITH THE SWITCH IN THE *1* (OR UP)
POSITION.

S FUNCTION PURPOSE
3 PRINT RFTER USE OF THIS SWITCH WILL CAUSE
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(UOO010)PARITY ERRORS

4 DELETE READ RE-TRYS
(000020)

S DELETE WRITE XIRG
(000040)

& WRITE STATISTICAL
(0001000)RECOVERY

5,00 0 1 comp,
.
R A

ONGITUDINAL (CHANMNEL) PARITY

"
:
E
o3
3
:

:
:
:

=W
Fel
=1l
?_C.—l
Sm
&
%ﬁ
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3

g agéa
Rz
3
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853

£ S.1.2 SWITCHES TO CONTROL ERROR PRINTOUTS

35 THE FUNCTION PERFORMED IS WITH THE SWITCH IN THE "i" (OR

52 UP) POSITION.

§§3 Su FUNCTION  PURPOSE

&31 13 SUPPRESS ERROR THE STATISTICS CONCERNING THE
£ (020000)PRINTOUT A R BN TYPES OF ;naons WILL
553 | : as RINTED WHEN THE

&35 RI0DS TING (0 nnmm ETC)
3 S ot o

£37 ' mxs INFORMATION

3 TYPEOUT CACH TiME N ERROR OCCURRED.
g g PRINT ERROR STATISTICS AFTER COMPLETION OF EVERY RECORD ..
41 (000400) | LENGTH SEQUENCE INSTERD OF AFTER
3¢ v END OF TAPE RS IS NORMAL.
g4 5.1.3 SWITCH TO ALTER TEST PARAMETERS

& THE FUNCTION PERFORMED IS WITH EACH SWITCH IN THE "1 (OR LP)
£4? FOSITION.

ggg S SW FUNCTION PURPOSE

3 0 CHANGE PATTERN AFTER COMPLETION OF A TEST SE-
823 QUENCE REPEAT WITH NEXT PATTERN.
53 UNTIL PATTERN 7 IS REACHED.

g2c THIS FEATURE IS USEFUL FOR TESTING MANY COMBINATIONS OF TEST

gE PATTERNS ITHOUT REQUIRING THE OPERATOR 1O TYPE IN A LARGE

® NOHBER OF PARGHETERG. (RING, T

g5 EXAMPLE : TST PAT RLS WMO RMO

883 " 12903

861 i € 3

% ‘ WITH SW0=1

o TEST 3 WIL

L BE EXECUTED
4 WILL BE EXECUTED 2 TI

g!mm
Gan
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8. ERRORS

B.1 WRITE ERRORS .
THE FOLLOWING ERROR TYPEOUTS ARE POSSIBLE DURING A WRITE
OPERATION.

A. WRITE STATUS ERROR

§ com STATUS RECORD ~ LENGTH EXPECTED ACTUAL
2 XXXXXX
saé ms ux OCCUR IF mon (BIT 15 OF COMMAND REGISTER) sm
€83 WRITE COMMAND. THE CONTENTS OF THE COMMAND AND STATLUS
gg-su REcxsrsns 1S PRINTED ALONG WITH THE RECORD NUMBER AND nsconn
23¢
ssg; B. XIRG WRITTEN 4 TIMES
‘ mx WILL OCCUR IF A WR rs TATUS ERROR CANNOT BE EL IMIN-

il IN 4 ATTEMP s m TING THE n;cono WITH sxrsmén
291 xmz CORD GAP. POS x?;fe ING mgsr OR | RS THESE
iz ARE "WR.TE ONLY™ resrs 1S NOT ABSOLUTELY NECESSARY
583 FOR THE RECORDS TO BE WRITTEN PROPERLY. SETTING SWITCH
gg S T0 A "1* WILL DELETE "WRITE WITH XIRG™.
Eg; C. END OF TRPE
g3g DRV PAT MODE RECORD LENGTH
ﬁ 0 7 SSTP 1278 MAX
801 WRITE E =5
= S A ]

i % g%mu 0T = 1§

T

© R A

. B08 MODE = WRITE START/STOP MODE
808 CORD = NUMBER OF RECORDS
Eﬂ: fEmm = LENGTH OF RECORDS :
Bl2 ON UNIT 3‘ USING PATTERN ?, WRITE smnvsrop 1278
813 RECORDS OF MAXIMUM (1024 BYTES) LENGTH WERE WRIT Ttu
£19 DURING THAT TIME S WRITE jmrus ERRORS occumsg
ElS RECOVERED ON 1ST RE-WRITE, 1 RECOVERED 0 -
EiE WRITE. THE REMAINING ERROR NOT RECOVERED IS consxoenso
Bi7 T0 BE CAUSED BY A PERMANENT BRD SPOT ON TAPE.
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RERD ERRORS
ﬁgzg&b‘omm ERROR TYPEOUTS ARE POSSIBLE DURING A RERD

RRERES |

R. RERD STATUS ERRCR :

coMp STRTUS RECORD LENGTH EXPECTED ACTUAL
XXXXXX  XXXXXX XXXXXX  XXXXXX

{-,E%E MILL OCCUR WHEN ERROR (BIT IS m REGISTER)
?mrus Ecxsagnsopfs PRINTED ACONG WITH THE RECORS MUMBER
20 PRINTED OUT IF SW<O3 1S SET T0 A 1

RN e o DB 0o S ST TR VLES
B. RERD DATA ERROR '

coMD STATUS RECORD LENGTH EXPECTED ACTUAL
XXXXXX  XXXXXX 107 1088 177777 175777

THIS HIL OCClR WHEN T DOES NOT AGREE WITH THE
DRTA THE CONT COMMAND AND STATUS REGISTERS
-lS PRI NTED H.WG WITH THE RECORD NUMBER AND RECORD LENGTH

Fih E G & D SR R S RN

a
ik

PRIN S THE MEMORY RDDRESS FROM
8H TD!TSgTs IEITT (EXPECT ) AND _THE CON%ENTS OF THE

E47 -nenon DRESS mo WHICH IT WAS READ (ACTUAL). THIS INDI-
£48 ‘CATES nc FIRST DATA TRANSFER ERROR FOUND FOR THE: RECORD.
£49 NO ATTEMPT 05 MADE TO DETERMINE IF THERE ARE OTHER DATA ERRCRS
355? IN THE REC

82 C. READ PASS

53 .

25554 END OF TAPE

% DRV PAT MODE RECORD LENGTH

657 3 4 S 1276 N-MAX

855 READ ERRORS = 3

EED DATA

225 necov: ERRORS = 0

g3 ON UNIT 3, USING PATTERN 4, RERD MODE NONSTOP, 1276 RECORDS
&b - - gr nnvmc u:ucn-u (4 10 xnéw b:ns READ. DURING THAT TIME
222 no ERABLE nsn&'a'é WHICH xﬁoxcmmcru'm" lEron-cs ”Erla'Eru"ERE
ggg E'po 3 ‘n'%on" ?‘us& ELIMINATED BY RE- SEnomc THE RECOR

£E
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g;'?l 6.3 ERROR RECOVERY PROCEDURES
’ A
E?S Rl bt . 5.3.1 WRITE ERRGR RECOVERY
(Z? THE Macsome TO RECOVER FROM A WRITE ERROR IS DETERMINED BY

_ g@ THE FCZLOWING:

gaé? A. IS IT A "WRITE ONLY" TEST OR WILL THE DATA BE RERD?

235 B. IS "WRITE STATISTICAL RECOVERY" SELECTED (SW 6=1)?

& C. IS “DELETE WRITE WITH XIRG™ SELECTED (SW S=1)?

86 6.3.1.1 IFITISA ~mm oru.v- rssr mo “WRITE STATISTICAL RECOVERY"

687 x NOT sskscr 6=0) WRITE ERROR IS SIMPLY COUNTED

% AND THE PR OCEEDS TO THE NEXT RECORD.

890 §.3.1.2 IF IT IS A "KRITE ONLY" TEST AND "mm: STATISTICAL

831 RECOVERY™ IS SE crso (SW b=1), A WRITE ERROR IS COUNTED AND THEN

5% RENRTT Eae SE“'I'CE (BACKSPACE, ?snsscovsﬂvs' "ous“ncnz| ! 'u' 'x'u.IJ aem ’

294 g‘vs" 'H'Eo ug 10 7 §1rts THE m PEESIS s IF A

835 ERROR IS NOT pxmrggonrm & m ATTEMPT IT IS

3 AS A PE N smnsncs SAVED

3 TO INDICATE HOW MANY TIMES THE nsunz £ HAD TO BE RE

ag PEATED TO RECOVER FROM EACH WRITE ERROR

?no £.3.1.3 IF IT IS A "WRITE AND READ™ TEST AND -'unm smnsncm. necovsnv-
1 5 CTED ( b'i) AND “WRITE WITH X ﬁ oe%g s-m

702 HE WILL FIRST ATTEMPT TO DO n -unx STATIS cm. VERY™.

703 IF A PERMANENT BAD SPOT IS ENCOUNTERED T

704 ATTEMPT 10 nscovsn WITH A “WRITE WITH xxnc- rnn.uas ro nzcoven

% | AT THIS POINT SHOULD RESULT IN A RERD ERROR OURING THE RERD PASS.

% 5.3.1.4 %E gTI S A ET WRITE AND READ" tgsmyxmuzﬁx;ri:ngzn}gs%gm nsc%em-

708 (S s.o % i?u.% RE ONLY BY nsmxnra‘mcs THE

710 RECORD WITH sxrsmeo INTERRE . nn.une TO RECOVER SHOULD

;ié RESULT IN A RERD ERROR ounmc nsno

;ia £.3.2 READ ERROR RECOVERY

715 A REHJ ERROR CAN OCCUR FOR_TWO REASONS: STATUS ERROR OR DATA

716 ERR A PROPER COUNT IS TAKEN FOR ERCH TYPE OF ERROR. RECOVERY
717 OF A REM ERROR WILL CONSIST OF TRYING TO RE-READ THE RECORD UP
718 TO TWO MORE TIMES (UN.ESS SW 4=1 TO DELETE READ RE-TRYS FOR

719 SCOPING PURPOSES). IF THE ERRCR PERSISTS IT IS CONSIDERED “NON--
;g? RECOVERABLE™ AND THE PROGRAM WILL CONTINUE WITH THE NEXT RECORD.
755 7. RESTRICTIONS

7 .

7g4 NONE
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MISCELLANEOUS
TAPE LENGTH

PR IR D QR T R
B TR bR T Sl it
SR e G sl

RRAME
THE LEMTH TEST 1S_MORE Y 10
IN ANY EVENT IF ﬂ "SHORT" TAPE IS DESIRED JUST PLRCE AN "EOT"

&.‘zES""Eo%’ ?ER?JE‘”E%T?EJS&N"“‘A{?‘ ONG® THE

L
80 BE PLAC ISTANCE _(APPROX-
IHQTELY 10 FEET) FARTHE HIS WOULD EFFECTIVELY

?¥ wg CARE nusv ag sxsnc seo WHEN MOUNTING THE TAPE
TOPOS ION IT AT THE PROPER *

MEMORY AVAILASLE

THE PROGRAM REQUIRES YK OF MEMORY. IF BK IS AVAILABLE, STARTING

THE PROGRAM AT ADDRESS 200 OR 210 WILL EXPAND THE WRITE AND READ BUFFERS
SO THAT THE MINIMUM LENGTH RECORDS WILL BE 8 BYTES AND MAXIMUM

LENGTH RECORDS WILL BE 2048 BYTES.

PROGRAM DESCRIPTION

GENERAL DESCRIPTION

THE PROGRM IS DESIGNED AROUND TWO MAIN SUBROCUTINES "WRITE™ AND

SELERTION, RAOLING ERROR STATICTICS, o) eCORD POSITIONING. |
NLﬂggR:IS SELE'$E0 EIRS? %EC Tg EIT NE ﬂior%%m

CTED UNTIL ALL UNITS HAVE
BEEN SELECTED THIS PROCESS IS REPERTED UNTIL ALL UNITS RERCH
END OF TAPE.
TEST O

THIS IS A “"WRITE ONLY" TEST. THE PROCEDURE IS TO WRITE 1 RECORD,

(hRo=0, Ui ot EFFECTIVE SELEETiON FOR TulS test W

ITE ROUTI?E IS EXITED AFTER E RMINE IF
?ﬁ}SO"E'% UNITS ARE SELECTED. RERD HODE (RHO) HRS NO EFFECT ON
TEST 1

THIS IS A "WRITE ONLY™ TEST SIMILAR TO TEST O EXCE

-4

PT R SEQUENCE
OF 256 RECORDS IS WRITTEN ON EACH UNIT BEFORE_CHANGING TO THE
NEXT UNIT. READ MODE (RMO) HRS NO EFFECT ON THIS TEST.
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9.4 TEST 2
- nus IS A "WRITE AND n;g TEST. THE PROCEDURE 1S TO mm ass
ou encn UNIT N BACKSPACE 256 RECORDS ON EACH
u; Rscoaog ;ncu UNIT, AND THEN REPEAT THE ssoueﬁce
UNTI L un TS ARE AT EO

9.5 TEST 3

THIS 1S A "WRITE AND READ" TEST. THE PROCEDURE 1S TO WRITE !

RECORD, BACKSPACE, READ 1 RECORD AND REPEAT FOR EACH UNIT, THEN

REPEAT THE SEQUENCE umn. ALL UNITS ARE AT EOT. WRITE MOOE OR
READ_MODE OF NONSTOP (WMO=0 OR RMO=0) WILL NOT BE EFFECTIVE

s PR LR e PR L 3

| FOR THIS TEST. ¥

9.5 TEST 4 '
mxs IS A "mm AND READ™ TEST. IT IS SIMILAR TO TEST 2 EXCEPT
UNITS ARE CHANGED wueen Encu RECORD DURING WRITE, BACKSPACE,
AND READ. WRITE MODE OR READ MODE OF NONSTOP (WMO=0 OR RMO=0)

gg WILL NOT BE EFFECTIVE FOR THIS TEST.

ggg .7 TEST §

809 THIS IS A "READ ONLY™ TEST. THE PROCEDURE IS TO READ 1 RECORD

REPEAT FOR ALL UNITS, AND CONTINUE UNTIL ALL UNITS ARE AT EOT.’
THE MRIN PURPQOSE OF fHIS TEST IS _TO PROVE COMPATIBILITY AMONG
TQPE UNITS. A TAPE THAT IS WRITTEN ON ONE UNIT SHOULD BE ABLE

C_BE READ ON_ANY OTHER UNIT. TEST PMTERS THAT SELECT
PQTTERN AHD RECORD LENGTH SEOUENCE MUST BE THE SAME RS_THOSE USED
TO WRITE THE DATA ON TAPE. Y OF THE OTHER TESTS (0 THRU 4)
CAN BE USED TOQ GENERATE THE Dﬂm

OO OO
P = b e e be pe pe
LW
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T
13
10. LISTING
T TL

REVISED gﬂié?B:; Q%ng;&xw‘ﬂg : 6 'DIGITAL EQUIPMENT CORP., MAYNARD, MASS. 01?54

Rev}§8 10 nsv ? br 1973 av BRUCE BURGESS - DIAGNOSTIC ENGINEERING
Smm«; ADDITIONS AND/OR CORRECTIONS MAKE

BERREREENER

(R) CODET COVERN-I!WMGTN’EW@IONS

(8) CTI PRINT OUT GOOD AND BAD DATA (EXPECTED AND ACT
831 ON READ STRTUS ERRORS CAUSED BY PARITY ERRORS. _THIS SECTION
gg & e HETTING SW<03> TOR "1’. SEE SECTION S.1

8N ,REVISED 10 REV. 0 WA, 2+1578 BY SANM CARPENTER-DIAGNOSTIC ENGINEERING
835 : (8) MODIFIED T T SOFTWARE SWITCH REGISTER
% : (B) ALSO 5 ogg \JHE DYNAIC'LOADING OF THE SOF TWARE SITCH REGISTER FROM TTY
§§ : WILL ALLOW THE LOADING OF THE SOFTWARE SWITCH REGISTER AT START
: IF NO HARDWARE SWITCH REGISTER IS AVAILABLE OR IF THE
840 : HARDMARE SWITCH REGISTER CONTRINS ALL 1°S.
842
B43 000000 RO=%0
844 000001 R1=]
- =
846 000003 R3=’
847 000004 R4=74
848 000005 RS=%5
849 000006 SP=%b .
850 000007 PC=7 -
851
852 ) EnaBL ABS, AMA
853 000000 - =0
85y :TRAP CATCHER IN UNUSED LOCATIONS 0-476
B55 000034 =34
85 00003 Qi2ob TRAP3Y
000046 .=46

858 000046 003224 ENDADR
859 000052 =52
860 0000S2 (040000
961 ill**ll*l‘lll’il*‘ll“l*lI*lillll‘ll’i*l'l'll**‘llil‘l!ii*l***l*‘li*il*lli**!i***l
e 'SOFTWARE SWITCH REGISTER IS LOCATED AT LOC. 178
863 sBEFOR STARTING REFER TO SECTION 5.1 OF DOCUMENT
% : H FELFLIREIERER PR RS SRR F S LB B LRI E LR RER P HE L2 22B 4P L2 4 PR 222232282223 L2000
8c8 000176 .=176 -
g3 000176 000000 ' SUREG: .WORD O :SOFTWARE SWITCH REGISTER

2 0002 .32
871 000200 000137 001354 M AUTOST
872 000204 000137 002050 TMP,  MEMYK

S ————— " - -
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JMP

STACK=S00

MT
MT

RBUF:
MTV:

N

i

172524
172526
1777?8
17757

177560

177562

177564
77566

w.

" BUFFI

ad
ER
-

BUFFI
ce4

MEMEK

;MRAX RECORD LENGTH
sMIN RECORD LENG
: STARTING RDDRESS OF WRITE BUFFER

ER+1024. ;STARTING RDDRESS OF READ BUFFER

: TEMPORARY STORAGE ARERS

ATST:

0000000000 O0O000O0O0OOOOOOOO0ODODOOD

00
-0
- =g
BB
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764 2T
39 D00cds Gor0%0 851
93] 000ewd 001074 DYTAB
932 000846 oniwo E;}ne
i
& BRe B T
936 0006SY 000000 DOTAB: O
937 - 00072C heme o=ooma+qu
3% 8889&! .=D1TAB+4Y
940 000764 000000 D2TAB: 0O
941 001030 .=D2TAB+4Y4
942 001030 000000 D3TAB: O
943 001074 .=D3TRB+4Y
94§ 001074 000000 D4TAB: O
Q45 001 140 .=DNTAB+4Y
946 001140 000000 DSTAB: 0
qy7 .=DSTAB+4Y
948 001204 DsTAB: O
333 001256 D7TAB o.%mm
9SS! .=D7TAB+44
952 (001314 CHARIN: 0 ;cmancrsn JUST INPUT
953 00131 "HSTST"S ‘N
95y 001 PARAM: : TES RS
955 001322 TSTEX: 0 :POINTS T0 TEST PARAMETERS 10 BE EXECUTED
% 001324 TEST:. O :CONTRINS CURRENT TEST NUMBER
958 001326 TSTTBL: O :TEST TABLE
959 001330 0 :UP TO 10 TESTS CAN BE SELECTED TO
960 001332 0 :BE RUN IN CONSECUTIVE ORDER
961 00133.;: 0
962 001 0
963 001340 0
964 001342 0
965 (001344 0
966 001346 0
967 001350 0
%g 001352 0
970 001354 000S00 AUTOST: MOV #STACK, SP :SETUP THE SP
971 001360 SUSKR :CHECK FOR HARDWARE SWICH REG
g;g nma% 000176 000S12 | CMP #SWREG, SWR
0013 BNE - 1S
974 oniaa;g 011762 o gge :clcg;lgg :ALLOW SWREG TO BE CHANGED
376 %mu ﬁasoes:: 33”133532 MOV 36025, TSTTBL :SETUP TEST PRRAMETERS
977 001412 00S2 001330 MOV 8490052, TSTTBL+2
978 001420 027052 %1332 MOV -gmsa r;mm
979 001426 000003 001316 MOV 3, NUNts
980 001434 123456 007332 MOV uéauss LONUM :PRIME RANDOM NUMBER GENERATER
98] 001442 176543 007334 MOV 76543 HINUM
CEH :DETERMINE THE sxze OF THE WRITE AND READ BUFFERS.
983 001450 001464 MOV SNXMRET, 284 :SETUP NXM VECTOR
984 001456 023616 TST BUFFER+4096. :OVER 4K OF MEMORY?

trr
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OVERYK ;BR_IF YES
(SP)+, (SP)+ sPOP THE STACK

:C”\} 84, MINLEN
% 1be~|me£

4
caurrekunaw ,RBUF
:GO SELCT DRIVES

MAXLEN
ER+2048. , RBUF

10
DRIVES TO BE rssn:b
n DRIVE uxu. BE TESTED IF:
1. IT CAN ag SELECTED
2. IT IS 9 TRACK
3 IT IS WRITE ENABLED
86, 38y ser mnp CATCHER
no 10000, aMTC PWR CLR
CLR DRVSEL cn.zm DRIVE TRBLE
CLR MSBITS
MOV $200,R0 :RO=DRIVE O
TSTB  aMTC :
BPL IDSELF :BR _IF NO CU RDY
CMPB  I#dHI M :DDP ON MAGTAPE?
BEQ NO. SEL :IF YES - SKIP DRIVE O
MOV DRVSEL , aMTC :SELECT A DRIVE
MOV 20, ,Re :SETUP R2 FOR WAIT LOOP
BIT $100’ aMTS :DOES DRIVE EXIST?
BNE . USS.0K :BR IF YES
DEC R2 :KILL SOME TIME
BGT USSTST
BR NO. SEL :DRIVE IS NON-EXISTENCE
&1‘1 . 820, aMTS :1S THIS DRI OR 9 C
NO. SEL :BR IF 7 CHN.
BIT 4, IMTS +IS WRITE LOCK ON?
grg 28',%% :BR IF YES
I ITS :PUT DRIVE INTO mauz
INCB SEL+1 :INC. THE DR
ASR HAS ALL DRIVE asen n:srsn FOR EXISTENCE?
BNE NXT.TU :BR IF NO
- TYPE-OUT NAME OF PROGRAM AND MIN. AND MAX. RECORD LENGTHS.
DSELF: % #MSG10A, R2
MOV MINLEN,R2
DECPRT :PRINT MIN. LENGTH
MOV MAXLEN, R2
DECPRT :PRINT MAX. LENGTH
&% MSBITS :WAS Igm gmvss SELECTED?
MOV g’we,m ?2 ﬁt& A MONITOR?
8EQ 18 :BRANCH IF NO
’T'&‘! $MSG10C,R2 ma%cms THAT NO DRIVES ARE
IMP JSENDADR :RETURN TO m: MONITOR
IMP START] :NO--GO HAVE OPERATOR SELECT DRIVES

; TYPE-OUT THE DRIVE/S TP BE TESTED
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1041 012702 013026 2%: MOV #MSG108,R2

1042 109404 TOP

1043 6 g CLRB  BUFFER

1 12701 01l 15 . MOV $BUFFER, Rl

1 CLR RO :SET RO TC DRIVE O

i% 012702 000200 MOV 8200, R2 :SET R2 T0 DRIVE O

1 o s FORM VE DRIVE NUMBER FOR TYPE-OUT

1@5 wg%x "'31.33 5 | :SET EOM

1 112721 0000M0 MOVB (R1)+ : SPACE

1051 030237 000S46 LOOPER: BIT Ra MSBITS om ms DRIVE NUMBER EXIST?
1 001405 BEQ $ZEROS R IF NO

1024 180941 60 Bilca 870 CRl)+ | nvgﬁE'?ersgﬁ v

1 -"5351 %54 névg #',,(R1)+ | : COMMA

1 &oau $ZEROS: CLC :POSITION DRIVE BIT

1057 006002 ROR R2

13?3 %29 INC 23 :UPDATE DRIVE NUMBER

1 000007 CMP 4 :LAST ~

1060 002026 003762 a:.sa LOOPER :BR_IF NO

1061 002030 105011 CcL (R1) :SET EOM

1062 00203 112741 000100 MOVB c'a -(R1) :CR & LF

1063 002036 012702 013616 MOV $BUFFER, R2 :TYPE THE DRIVE/S SELECTED
1064 002042 104404 TOP

1065 002044 000137 003040 IMP EXECUT GO START TESTING

1066 :MODIFY RECORD LENGTHS nm BUFFER AREAS FOR 4K OF MEMORY

1067 002050 012737 0000OM 000526 MEMYK: MOV #4. ,MINLE

1068 002056 012737 002000 000524 MOV  #1024.,MAX

1069 002064 012737 0I56l6 000532 . MOV oaurrsmmau ,RBUF

1070 002072 000411 8R STAR

1071 MODIFY RECORD LENGTHS AND BUFFER AREAS FOR 8K OF MEMORY

1072 002074 012737 000010 000S26 MEMSK: se m.s

1073 002102 012737 004000 000524 nov MAXLEN

1074 002110 012737 017616 000532 MOV oawremaoae ,RBUF

1075 002116 00S037 000S36 START: CLR ATST :NOT AUTO smm

1076 002122 012706 000500 STARTi: MOV $STACK, SP :INITIALIZE S

1077 002126 104432 SUSWR :CHECK FOR unnounnr. SWITCH REGISTER
1078 002130 022737 000176 000512 CMP $SWREG, SWR

1079 002136 001002 BNE 1§

1080 002140 004737 011762 JSR PC,CNTLU

1081 002144 012737 123456 007332 18: MOV #123456,LONUM  ;PRIME RANDOM

1082 002152 012737 176543 007334 MOV #176543  HINUM  ;NUMBER GENERATOR

1083 002160 012702 012347 : MOV $MSG1,R2

1084 002164 104404 TOP PRINT *SELECT DRIVES'

1085 002166 005037 000546 CLR MSBITS cu:nn SELECTED DRIVE INDICATOR
1086 002172 104400 SELDRV: WAITKY

1087 002174 122737 000015 001314 CMPB  #15,CHARIN :WAS CHARACTER A CARRIAGE RETURN?
1088 002202 001010 - BNE  SELDI iN

1089 005737 000S46 5T MSBITS vss WERE ANY DRIVES SELECTED
1090 002210 001744 BEQ START] :NO

1091 002212 005737 000536 ST ATST :YES--1S AUTO SWITCH SET?

1032 002216 001454 BEQ SELTST :NO--GO SELECT esrs

1093 002220 000137 003040 INP EXECUT :YES--GO START TESTING

1094 002224 122737 000070 001314 SELD1: CMPB %70, CHARIN xs CHARACTER A VALID NUMBER 0-7?
1095 002232 003404 BLE SeLD2 PRINT *

1096 002234 122737 0000eD 001314 CMPB 60, CHARIN xs cunnncrsa A VALID NUMBER 0-7?
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003407 BLE VALID :YES
105777 176250 - SELDR: gla_ aI:s
6102;7?? 000077 176242 MOV 2?7, 3TPB sPRINT *?°
e VALY

:HAVE VALID DRIVE NUMBER
142737 000270 0013!4 VALID: BICB  #270,CHARIN :MASK OL™ NUMBER

S84
: §§§ %@%

P=eb-opopopapopspoph—s

o 6‘%00 001314 COMB . CHARIN
5 000200 MOV 8200, RO - INITIALIZE BIT POSITION FOR DRIVE O
08 o230 msatﬂlm 001314 VALI: 5’;‘89 %xu 41 T0 omvsm_ss:n.sE
??’ ooa;aitlag &em gﬂsn 5& ‘ ” '“\:E aI} POSITION TO nglmu IVE
xg %ma 000546 VAL2: BITB  RO,MSBITS comms DRIVE SELECT WITH PREVIOUS SELECTED
1 31 1 BNE val3
19 aaeaas 1 000SH46 BIS8  RO,MSBITS :DRIVE WASN'T PREVIOUSLY SET, SO SET IT NOW.
& %g 190037 VAL3:  BicE m‘"nsaxrs DRIVE WAS SET, CLEAR IT
19 1 ux%saaa VALY: ?sra 3
18 00233 1 BPL .4
13 002340 0l 0O00SH 176154 MOV »  JTPB :PRINT COMMA
20 002346 000711 z& SEL ORv RETURN TO WAIT FOR NEXT KEY
21 :HAVE DRIVES SELECTED-NOW GET rssr SELECTION
- 012702 012370 SELTST: MOV #MSG2, R2
23 002354 104404 TOP :PRINT’ SELECT TESTS’
g 002356 (00S037 81315 CLR NUMTST :CLEAR TEST NUMBERS SELECTED

002362 012700 001326 MOV $TSTTBL,RO ; INITIALIZE TEST TRBLE POINTER
% 002366 1% SELT! mgm

%vn & 0O001S 001314 CMPB 815 CHARIN :WAS CHARACTER A CARRIAGE RETURN?
28 376 001005 BNE seLt?

% 005737 001316 15T mgv :WERE ANY TESTS SELECTED?

0014 BEG SELT :NO

1 002406 000137 003040 NP YES, EXECUTE TESTS
32 0024 22737 00006 001314 SELT2: CMPB  #66,CHARIN :1S CHARACTER A VALID NUMBER 0-5
33 ma-és fmaou BLE seLt3 'NO
34 002422 122737 00000 DO1314 CMPE %60, CHARIN :1S CHARACTER A VALID NUMBER 0-5
35 002430 003404 BLE SELPAT :YES
36 002432 012702 D12342 SELT3: MOV $MSGO,R2
37 002436 10404 OP
38 002440 000752 o SELTI :RETURN TO WAIT FOR TEST SELECT
30 OoomE Oudagy CorM gt ~ 25 8 - g e ROTATE TEST NUMBER INTO POSITION
:3 % msnnnalg ?oum R :

002452 006104 ROL RY
43 002454 00610 ROL RY
44 002456 006104 ROL RY
E % ma% 107777 BIC 8107777, R4

1094 SP3 -TYPE 3 SPACES

47 :HAVE VALID TEST sa_ecreo NOW GET SELECTED PATTERN
3 s 1009 o
49 002470 1 000070 001314 CcMPB 870 cnmm : 1S CHARACTER A VALID NUMBER 0-7
S0 002476 003755 BLE seLt3 :NO
§1 002500 122737 0OOOS? 001314 CHPB 057 CHARIN :1S CHARACTER A VALID NUMBER 0-7
§2 002506 (0235! BGE seLt3 *NO
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1 001314 SWAB  CHARIN :MOVE PATTERN SELECT INTO POSITION
1 984 ooiae BIE 190707 CHARIN '
ﬁ % &maw §§§ MM :COMBINE PATTERN WITY TEST
11 -

1} ﬂsron nzconomt.sncwy SEQUENCES SELECTION

hﬁ m 000060 001314 cHeR wﬂcmnm : 1S CHARACTER=0
1165 D0tue 125737 T  TESp ARRe TN

11 1 000061 001314 CMPB  #61,CHARIN : 1S LHARACTER=1
il 1 S Y=

[ J] ] oy oy LI et ) .

u&g % BR SELA3 i

116 %; 122737 0000B2 001314 SELR1: CMPB  #62,CHARIN : IS CHARACTER=2
1168 001003 . BNE SELR2 -

1169 002574 0S2704 0O00OMO BIS 40, RY :SET RLS=MIN-MAX
1170 002600 _ BR SELR3

117 %as 000063 001314 SELR2: CMPB  #63,CHARIN : 1S CHARACTER=3
11 1 1310 BNE seLt3

1173 002612 0S2704 000060 BIS 860, RY :SET RLS=MAX-MIN
1174 002616 104430 SELR3: SP3

u;z WAIT FOR WRITE SELECTION

1176 002620 104400 muunlng

1177 002622 122737 000060 001314 CMPB %60, CHARIN

u;g 002630 00141 BEQ SELMW2 :SET WMO=NONSTOP
1179 002632 122737 00006I O0O131M CMPB  #61,CHARIN

1180 002640 001002 BNE SELMI

1181 002642 052704 000004 BIS 84, RY :SET WMO=START-STOP
1182 002646 oomg; - BR SEL L2

1183 002650 22737 000062 001314 SELWL: CMPB  #62,CHARIN

1184 002656 OD1265 BNE seLt3

1185 002660 0S2704 000010 BIS #10,R4 sSET WMO=RANDOM
1186 002664 104430 SELW2: SP3

1187 :WAIT FOR READ MODE SELECTION

1188 002666 104400 WAITKY

1189 002670 122737 0000E0 (0O131Y4 CMPB  #B60, CHARIN

1190 002676 001415 ~ BEQ SELRM2 :SET RMO=NONSTOP
1191 002700 122737 00006l 001314 CMPB  861,CHARIN

1192 002706 001003 BNE SELRM1

1193 002710 0S2704 00000 ags 81, RY :SET RMO=START-STOP
1194 002714 000406 B SELRM2

1195 002716 122737 000062 001314 SELRM1: CMPB 862, CHARIN

1196 002724 001242 BNE seLt3

1197 002726 052704 000002 BIS 82, R4 sSET RMO=RANDOM
ﬁ% 109430 SELRM2: SP3 '

1200 +HAVE: ALL PARAMETERS

1201 002734 012702 012445 MOV $MSGE,

1202 002740 104404 OP :PRINT "OK" -
1203 002742 104400 WRITKY :WAIT FOR CARRIAGE RETURN
1204 002744 122737 000015 001314 CMPB  #15,CHARIN

1205 002752 001402 = ot BEQ .+b

1206 002754 000137 002432 JHP SELT3

1207 002760 105777 175534 1STB  JTPS

1208 002764 100375 ~ BPL =4
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1 012777 000012 178526 MUV 812, JTPB
1§?3 %52?3 16577.‘ 17 555 1578 a*ps ‘
1211 003000 108375 » BPL  .-4
1:5 3002 012777 000040 178512 . MOV 840, JTP8
121 lg | MOV Ry, (0)+
1314 1 237 001316 INC  NUMTST ;41 TO TEST COUNT
1215 003016 02273 000012 001316 - ¢ 810, ,NUMTST :EQUAL TC TEN YET
xaxg 003024 001402 8EQ SELOK] :YES
121 137 002366 I SELTI :NO, ACCEPT NEXT SET
1513 o0 agz 012420 SELOK1: MOV 8MSGS,R2
! aéo 003036 ! TOP
1221 -EXECUTE SELECTED TEST
1222 003040 00S037 000632 EXECUT: CLR MODE : INITIALIZE MODES
1523 m 81;;3; 001326 %xaaa MOV #TSTTBL, TSTEX
1224 17 176294 001330 EXEC: MOV QTSTEX PARAM  ;GET TEST PARAMETERS
:geez 003060 mi% 001320 EXECI: MOV  PARAM,RQ : ,
& 003064 042 00 BIC 87777 RO
1227 010037 001324 MOV RO TEST
1228 74 001463 BEQ TEST
1229 003076 02270C 010000 ¢ 10000, RO
1230 003102 001504 " BEQ TEST!
1231 003104 022700 020000 CNP 820000, RO
1232 Q303110 001525 8EQ TESTR
1233 003112 022700 030000 WP 30000, RO
1234 003116 001571 TR e e
1235 003120 022700 (040000 CHP 40000, RO
1236 003124 001402 BEQ - .+b
1237 003126 080137 004142 I TESTS
1238 003132 00C137 003620 P TESTH
1229 -RETURN HERE AFTER COMPLETION OF TEST
12490 003136 104434 DONE:  CKSWR JCHECK FOR CNTL G
1241 003140 012702 013560 MOV #MSG26, R2
1242 003144 104404 TOP : &
1243 003146 032777 000001 175338 BIT 81, 3SR +15 SW 0=1 T REPEAT TEST WITH ALL PATTERNS
1244 003154 001413 : BEQ DORNE 1 :NO
1245 003i5e 013700 001320 MOV PARAM, RO
1246 003162 042700 170777 BIC 8170777,R0 %
1247 003166 022700 007000 CMP $7000,R0 :REACHED PATTERN 77
1248 003172 001404 BEQ DONE :YES
1249 003174 062737 001000 001320 ACD #1000, PARAM INO, +1 TO PATTERN
1250 003202 000726 - ER EXEC] REPEAT TEST
126] 003204 005337 001316 DONEl: DEC NUMTST \
1262 002210 001011 " BNE DORGN
1263 003212 013731 000042 MOV 3842, R1
1254 003216 001032 BNE ENDADR
1265 003220 HALT :FINISHED ALL TESTS
1286 003222 10443M CKSWR
1257 003224 00N711 ENDADR: JSR PC, (1)
1258 003226 000240 NOP
1269 (0032230 000240 °© - NOP
1260 003232 000240 NOP .
1261 003234 062737 000002 001322 DOAGN: ADD 82, TSTEX
%‘32‘3 002242 000703 BR EXEC :D0 NEXT. TEST
-
1284 : TESTO
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-HR*TE ONE RECORD, CHANGE DRIVES, GO T&E?T

8&; ogszgs 000002 000832 YESTO: BIS 82, MODES EXIT &ns EVERY RECORD, NO READ PASS
1 CLM.;f :CLEAR ; OR COUNTERS AND REWIND
¥ 10441 GENPA :GENERATE PATTERN
. xg::x 10: RSFORV :RESET DRIVE éstcqon TO LOMEST NUMBER

14 T0A: MVCTRS :RES DRIVE COUNTERS

737 0000M0 000632 gn 840, MODES :1S THIS DRIVE AT EOT?

1002 NE 108" - :YES, SKIP WRITE
18::85 WRITIT :WRItE
re B ~ SVCTRS :SAVE DRIVE COUNTERS
D0327¢ 22 T08: . CHGORV :ANY MORE DRIVES SELECTED?
ki 5 o5 YoA VES
003302 004737 004734 JSR PC,ALLEOT ARE ALL DRIVES AT EOT?
003306 000763 B8R 10 :NO
003310 000137 003138 sty IMP DONE :YES, EXIT
:WRITE RECORD LENGTH SEQUENCE, GO TO NEXT DRIVE, CONTINUE TO EOT ON ALL DRIVES.
003314 052737 000001 000832 YtESTI: BIS 81, MODES EXIT WRITE AFTER RLS, NO READ PASS
003322 104420 CLAALL :CLE COUNTERS AND REWIND
003324 104416 GENPAT :GENERATE PATTERN :
003326 104410 T1: RSFDRV ‘RESET DRIVE SELECTION TO LOWEST NUMBER
3330 104414 T1A: MVCTRS :RESTORE DRIVE COUNTERS :
3 737 000040 000632 BIT #40, MODES :1S THIS DRIVE AT EOT?

003 1002 , BNE T18 :YES, SKIP WRITE
003M2 | WRITIT ‘WR1tE :
003344 104406 SVCTRS :SAVE DRIVE COUNTERS 4
003346 104422 118: CHGDRV :ANY MORE ORIVE SELECTED?
003350 767 _ BR b 7 R :YES &
003352 737 Q04734 JER PC,ALLEOT ‘ARE ALL ORIVES AT E0T?
0033%% 000763 BR 11 :NO
003380 000137 003136 JMP DONE :YES EXIT

: TEST2 ' <
{WRITE A RECORD LENGTH SEQUENCE , CHANGE DRIVE
HANGE DR REARD, C

DRIVES s
: BACKSPARCE, C . , ' CHANGE onévss. CONTINUE TO EOT ON ALL DRIVES

003364 052737 00000S Oooe32 YEST2: 8IS :EXIT WRITE AFTER RLS, DO READ PASS
003372 104420 CLRALL :CLEAR ERROR COUNTERS'AND REWIND
003374 10441 GENPAT ;gsnmrs m&m
003376 10441 T2: RSFDRV :SET DRIVE SELECTION TO LOWEST NUMBER
003400 104414 T2A: MVCTRS s RESTORE om& COUNTERS
003402 032737 000040 000832 BIT 840, MODES :1S THIS DRIVE AT EOT?
003410 001002 BNE T28 :YES, SKIP WRITE
gz:;‘ua 104402 mxrg WR1tE

14 104408 SVCT :SAVE DRIVE COUNTERS
003416 104422 T28: CHGDRV : ANYMORE DRIVERS SELECTED?
003420 000767 7 TR . s YES :
00422 104414 T2C: MVCTRS ~ :RESTORE DRIVE COUNTERS
003424 37 000020 000832 BIT 820, MODES - 1S THIS READ AT EQT?
003432 001003 BNE 12D :YES, SKIP BACKSPACE
003434 004737 011030 g JSR PC, GOBKWD : BACKSPACE

104406 - SVeTRS :SAVE DR vgﬁcomrsns
2 &uga T20: CHGDRV s ANY IVES SELECTED”?
766 BR T2C ‘YES

003446 104414 T2E: MVCTRS :RESTORE DRIVE COUNTERS
0034s0 (032737 000020 000832 BIT 820, MODES +1S THIS RERD AT EOT
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DO34SH ?m 1 BNE ;EF . -;Es SK1P READ
&’3 1 g TaF: svg?és v@ DRIVE COUNTERS
m 6&;5; CHGORY nmmons onxvss SELECTED?
: BR TeE ;52
003470 737 004734 JSR PC, ALLEOT ALL DRIVES AT EOT?
003474 39 35: T2 :NO
003478 137 00313 MP DONE ‘YES EXIT
:WRITE ONE chono ¢ DRIVES, BACKSPACE, CHANGE DRIVES, READ cmm.s DRIVES
003502 0252737 000006 000832 YEST3: BIS gs 'EXIT WRITE EVERY RECORD, D0 RERD PAS
%gz 104420 E&‘&‘r :CLEAR ; ggm ERS AND REWIND
12 10416 c.znena E PAT
003514 104910 13: RSFDRV cnon T0 LOWEST NUMBER
003516 1OMMIN T3A:  MVCTRS nssrone m?E"E s
003520 caiz?a? 0000N0 000632 E;I‘E %uo.noozs vlrés nglgn% Tg
%%% %wpugg u%?m sWRItE
003532 104406 SVCTRS :SAVE DRIVE COUNTERS
w % T38 HGDRV sANY MORE DRIVES SELECTED
BR o :YES
003540  10YM1M T30 MVCTRS :RESTORE DRIVE COUNTERS
%ﬁ oaa'gg 000020 000632 BIT :ao MODES ;1S THIS DRIVE AT EQT
001 BNE 130’ :YES, SKIP BACKSPACE
003552 004737 011030 JSR PC, GOBKWD : BACKSPACE
003556 104406 130: sveTRS :SAVE DRIVE COUNTERS
003560 1044 CHGORV sANY MORE DRIVES SELECTED?
0035C° w& BR T3C : GO
003564 104414 T3E: MVCTRS :RESTORE DRIVE COUNTERS
003566 032737 000020 000632 BIT 820, MODES :1S THIS DRIVE AT EOT?
003574 001001 BNE T3F :YES, SKIP READ
003576 104424 READIT :RERD
003600 104806 T3F: SVCTRS :SAVE DRIVE' COUNTERS
003602 104422 CHGORV :ANY MORE DRIVES.SELECTED
003604 000767 29 ™ : YES -
003506 004737 004734 JSR PC,ALLEOT :ARE ALL DRIVES AT EOT?
003612 0007;9 BR 13 :NO
0036i4 000137 003136 IMP DONE ‘YES, EXIT
s TESTH
WRITE RECORD, CHANGE DRIVES, PEAT FOR RECORD LENGTH SEQUENCE
:READ RECORD, 'CHANGE DRIVES, 'REPEAT FOR RLS
003620 052737 000006 000e3z2 YESTY: BIS 3 nooes EXI WRITE EVERY RECORD, DO READ PARSS
% 104416 GE NERATE PATT
032777 000014 17546M BIT 814, arsrsx
003636 001006 BNE ™
003640 042737 000007 000632 BIC 87, MODES
- 003646 052737 0C000S 000632 BIS 85’ MODES Exg WRITE nrrsn m.s DO READ PASS
003654 104420 . ™: Lhnu. LEAR ennoa TERS AND REWIND
003656 104410 TSA: +SET onxvs §: ECTION ro LOWEST NUMBER
oosa% 104414 T4B: c s *RESTORE
003662 013737 000612 000614 MOV RECORD,MRRECR  ;SAVE RECORD
003670 104406 SVCTRS :SAVE DRIVE COUNTERS
003672 1 CHGDRY :ANYMORE DRIVE SELCTED’

o
£
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A\
n
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R T
4 . a§§ n"8°‘ . cu.:m TR ELE non TO LOWEST NUMBER
L. !ﬁﬁﬁia; i£%§¥ﬁkit8 ERS
NE wg' ,vfs Sﬁp uni E
MOV WRRECR,SVRECR  ;SAVE START OF RLS
WRITIT *WRI
MOV SVRECR,WRRECR  ;RESTORE START OF RLS
SVCTRS :SAVE DRIVE COUNTERS
THE: CHGORV :ANYMORE DRIVES SELECTED?
B | R
7 810, MODES ARE WE_ AT END OF RLS
TNF . .‘&Ems '&gronc IVE COUNTERS
ey 840, MODES ?R wf-
o0 E:Eonv gﬁmons DRIVES SELECTED?
ER T4F SYES .
T4G:  RSFDRV onxvs ssu:cnon TO LOWEST NUMBER
e 1T %ngoss m VE A or'r
?15 ;;:”:;oaxuo vé .5« g“énc sms
. = §:H"*3 WMV&W T&R ECTED?
THK: RSFDRV cnou TO OWEST R
Lhi RVE TR 3&@&%‘ s e
- BIT %sa,noozs YE THIS READ Rgr EOT"
gg nmnsncn,nscono vt WE ns% LAST RECORD WRITTEN?
MOV LASRCR, SVRECR SSVE LAST RECORD
gg ga%m S READ MODE NONSTOP?
MOV RECORD,LASRCR '
INC LASRCR ;41 T0 LAST RECORD WRITTEN
T4M: nsnox :READ
MOV §\‘,’§§S§ ,LASRCR “3{%1”‘5’ RECORD WRITTEN
TYN: B tT:%ucon M Ksrvsog'sfécrzm
Lt nvcmg RECORD TOREFRENG SPUNTERS
BNE
cuconv mvnone DRIVES SELECTED?
BR T4P s YES
53“ ;shm.Lsor nns ALL DRIVES AT EOT?
IMP DONE vss EXIT
; TESTS
:READ ONLY
:RANDOM PATTERN INVALID EXCEPT FOR SPECIFIC CASES
fests: BIS 2, MODES
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ch.#
GENPA
15: MOV 8-1, TSFLAG
WRItIT
BIT 810, MODES
?Esg T TESINC
TSA: MOV Rsc L TSINC
CLR RECORD
TSB:  BIS 810, MODES
RSFORV
T8C: MVCTRS
BIT 820, MODE
BNE TSD
MOV RECORD, LASRCR
ADD TSINC, LASRCR
A SVCTRS
T8D: CHGDRV
" BR T5C
RSFDRV
TSE: MVCTRS
BIT 820, MODES
5'35 Eggncn SVRECR
BIT 383, PARAM
BEQ 15¢
MOV RECORD, LASRCR
INC LASRCR
TSF: READIT
MOV SVRECR, LASRCR
SVCTRS
T56: CHGORV
BR TSE
JSR PC, ALLEOT
BR TSH
IMP DONE
TSH: ' RSFDRY
18 MVCTRS

CMP - RECORD,LASRCR
BNE TSK

BIC  #10,MODES
TSK: CHGORV

BR TSJ

BIT 810, MODES

ggs TSE
PC,ALLEOT
15

;CLEAR ERROR COUNTERS AND REWIND

GENERRTEXPGT ERN

;ENABLE EXIT FROM WRITE ROUTINE

ENTER HR%TENBNLY 10 INITIQLIZE RECORD SEGUENCE

.YES
;SEE IF RECORD LENGTH SHOULD BE CHANGED

: INDICATE AT STAR
*SET DRIVE SELECTION T0 LOMEST DRIVE NUMBER
:RESTORE DRIVE C

:1S THIS DRIVE AT r

s YES

s CURRENT RECORD + SEQUENCE LENGTH

+SAVE DRIVE COUNTE

:eg;nons DRIVES?

:SET DRIVE SELECTION TO LOWEST NUMBER
sRESTORE DRIVE COUNTERS

: %Sruxs DRIVE AT EOT?

:SAVE END OF RLS RECORDS

RESTORE END RECORD '
SRVE DRIVE COUNTERS i«
, NY MORE DRIVES?

; YES
'RBL AT EOT?

’vss EXIT

*SET ORIVE ssLecrxon TO LOWEST NUMBER
:RESTORE oaxvs UNTERS

nne WE AT END or RLS?

, ng;ﬁone DRIVES SELECTED?

aT END OF RLS?
sALL DRIVES AT EOT?

;NO
s YES, EXIT

BR
IMP DONE
TSFLAG: O
TSINC: O
:SAVE DRIVE RECORD nno ennon COUNTERS
&VCTR: JSR PC,C

SvCl: MOV (o$+ (1)+
CMP $ORVADR, RO
BNE SVC1
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RTS PC
RESET DRIVE COUNTERS ancx INTO PROGRAM
ﬁvcr Hée cT

(1)4.(
CMP oonvAon no

Pc
SET UP PO NTERS FOR novs AND SAVE COUNTERS
STROEX: M g mc Rg

ADD VE, Rl
ADD conxve,m
WV Pagl,ﬂl ¥

RTS
;CLEAR ALL DRIVE gFOLNTERS

SLRAL :
CLRI: Jgﬂ PC, REWIND
I3R PG’ CLRTBL
svlTRS
CHGDRV
85 0 MoDES ;AT END OF RLS
CLg ggt :
<RESET DRIVE SELECTION TO LOMEST NUMBER
RSFDR: CLR CORIVE :START WITH onxvs 0
RSF1: E?¥ nsax?sc CDREVBT ?x m?semséfcgsm
" BMNE RSF2 vgs
xpg CDRIVE !NG + 1 TO DRIVE
ROR  CDRVBT ;ROTATE DRIVE BIT -
BR RSF1 :REPEAT
RSF2: MOV CDRIVE, COMAND
SWAB  COMAND’ -
BIS #60000, COMAND ;800 BPI, 9 TRACK
BIT #1000, aSWR :TEST PARITY SELECTED
. BEQ +10 : 00D
BIS wuoo COMAND  ;EVEN
RTS PC
:SELECT NEXT DRIVE IN SEQUENCE
:+] WORD TO EXIT ADDRESS IF LRST onxvz TESTED
EHGOR: EEE CORIVE 0 DRIVE NUMBER
ROR CDRVBT novs MASK BIT OVER 1 PLACE
BNE *BRANCH IF MORE DRIVES SELECTED
nsronv *RESET DRIVE SELECT TO LOMWEST NUMBER
ggg s ,aSP i+ 2 T0 SKIP OVER FIRST EXIT .
CHGl: BIT CORVBT, MSBITS
BEQ CHGDR
BR RSF2
REWIND DRIVE TO BOT
REWIND: TSTB  aMTC
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BPL :WAIT FOR CONTROL UNIT
ngx' sﬂm ,ANTC sSELECT DRIVE
R
BCC sWAIT FOR TU READY
I us aMTC s REWIND
PC, GOWAIT
S pC’ sEXIT
:ARE ALL DRIVES AT END OF TAPE
ALLEOT: RSF
ALLI: MVC
BIT 60, MODES :AT EOT?
BEQ ALL +NO
CHGORV :DONE ALL DRIVES?
BR  ALL3 ~
ALLEOS: BIT 8400, ISWR s TEST SWITCH a TO EXIT AT END OF SEQUENCE
BEQ ALL2 :NO, GO TO EOT
BIT #10, MODES ;AT'END OF SEQUENCE
BEQ AL :NO, EXIT, DON'T DUMP ERROR COUNTERS
%mon COUNTERS ON ALL DRIVES '
¢
nvcms
ST r;runc
ag CTRD! :DUMP RERD ONLY
] PC,ENDT1
BIT 4. MODES :READ PASS SELECTED?
BEQ COMEND :NO
CTRD1: JSR PC,RNDTPI
COMEND: CHGDRV ;DONE ALL DRIVES .
BR CTROMP+2 :NO
3: ROD 82, (b) : INCREMENT RETURN POINT
nu.e RTS PC
iCLEAR READ AND WRITE mm.es
CLRTBL: MOV SWRCHEK , RO
CLRT1: CLR (0)+
CHP RO, $MODES
BNE CLRT1
BIC #70, MODES
mrzmuﬂssrm.gc GO, WAIT FOR INTERRUPT
SOUATT: MOV uéoo Jcc :SET PRICRITY LEVEL 4
MOV Tv :SET INTERRUPT RETURN
MOV uh Tl
BIS ubx aMTC : INTERRUPT emeLs co
MAIT1: MWAIT IWAIT FOR INT
MOV $340, 3CC nssrons PRIORITY LEVEL ?
RTS PC SEXIT
GWl: MOV 1, WAITL
RTI :RETURN FROM INTERRUPT
m ne ono SECTION
WRITI: TST RECORD

;IS THIS THE FIRST RECORD
SKIP

BNE NOINCR :NO, SET UP OF RECORD LENGTH AND BLOCK INCREMENT
MOV MAXLEN STRLEN
MOV 8-4. , BLKINC
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BIT 820, PARAM
MV MINLEN. STRLEN
ggv 8. tfﬂc
Mi: MOV STRLEN, WRTLEN
BIT 340, PARANM :DOES RECORD LENGTH CHANGE®
ﬁ NOINCR : YES
L BLKINC :
NOINCR: MOV RECORD, WRRECR
ST TSFLAG
BEQ R
RTS PC :EXIT WRITE ROUTINE IF TEST §
CLR WRPASS
STRTOP: MOV COMAND, aMTC sSELECT UNIT
ISTB  aMTC
BPL .4 :WAIT FOR CU READY
gcog an‘r's :WAIT FOR TU RERDY
NONSTP: ngx ggELEN,BBC :SET BYTE COUNT
MOV WBUF, 3CA :SET CURRENT ADDRESS
BIS  #4,3MTC sWRITE
JSR PC, T : INTERRUPT ENRBLE, GO, WAIT FOR DONE
:RETURN HERE AFTER INTERRUPT
MOV aMTS, STAT :SAVE STATUS
ST aMTC
BMI :HAVE ERROR FLAG, CHECK FOR EOT
ST AS :WAS THIS A RECOVERY PASS
BEQ TSTSTP :NO
MOV WRPRSS, RO :YES
ASL RO
ADD $WRCHEK , RO
INC 0 :+1 TO APPROPRIATE RECOVERY PASS COUNTER
CLR WRPASS
TSTSTP: BIT 814, PARAM : 1S WRITE MODE NONSTOP?
BNE sToPOP :NO
ST KRPASS :YES
BNE STP
JSR PC, TESINC : CHANGE RECORD LENGTH
BIT #1.MODES SEXIT AFTER RLS?
BEQ Wi N0 - -
BIT 10, MODES :YES, ARE WE AT END OF RLS?
BEQ NONSTP :NO
RTS PC $YES
W10: IT #2, MODES SEXIT EVERY RECORD?
Q NONSTP :NO
RTS PC s YES
STOPOP: BIT #10, PARAM :1S WRITE MODE RANDOM?
BEQ Wil :NO
.RANDOM STALL DELAY
RANSTP: JSR PC, RANGEN
BIS #177400, RANDOM
RAN1: MOV $-200. ,RY :DELAY 1 MILLISECOND
INC RY
BNE =2
INC RANDOM
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Wil: ﬁ :lgéégg

T RIMODES Egn AFTER RLS?
8IT ¢10, MODES :YES, ARE WE AT END OF RLS?
B pLRioP V8
Wi2:  BIT 82, MODES SEXIT EVERY RECORD?
a;o srhrop ;nos
.SEE IF nsgoao LENGTH SHOULD BE &
YESINC: INC RECORD 41 TO RECORD COUNT
?é? 10 Rgoes :NOT END OF RLS UNLESS SET BELOW
8Lk}
BEQ TSINC2

ADD BLKINC, WRTLEN
CMP lﬂTL;N » MINLEN RECORD L%M;TH TOO SHORT?

BLT RESETL RESE
CMP  WRTLEN, MAXLEN cbao LENGTH TOO LONG?
BLE r%a no
RESETL: MOV STRLEN,MRTLEN  ;YES
TSINC2: TSTB ;ngc% '1‘3 hf.cono A°MULTIPLE OF 256
1 #10, MODES : INDICATE AT END OF ALS
TSINC3: RTS PC
:HAVE AN ERROR FLAG ounénc unm: opsmr'ou
L IF ERROR IS CAUSED BY an DUMP WRITE ERROR COUNTERS
;FOR AL OTHER ERRORS OMMAND AND STATUS REGISTERS AND RECORD NUMBER
:IF Rsno ms IS sa.screo rmr 10 nscovsn BY mx ING WITH XIRG.
ERROR :CHECK FOR CNTL G
an c17ssoo STATRD ;AT so
BEQ ENDTAP s YES
ST WRPASS
a;g ERR] FIRST ERROR?
1 WRCHEK v S + 1 TO unm ERROR
ERRl: BIT 820000, ISKR mt ALL ERRORS?
BNE TESREC :NO
MOV 7.R2

; PRINT ERROR

:PRINT STATUS, COMMAND, RECORD, LENGTH
%covsn STATESTICALLY ' SELECTED?

+1 TO WRITE RECOVER
VE WE TRIED TO WRITE RECOVER 8 TIMES?

%‘ BADSPOT?
e

T
MOV WRTLEN, LENGTH
JSR PC,PRTS
TESREC: BIT #100, 3SUR

W B
smtc' '1" ey
1 PERMB
TESRC1: gg o nooes
JSR PC xncnsc
KRPASS
#2000, STATRD
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1713 006000 001037 BNE ENDTAP

1714 008002 000137 00S506 JMP Wil

112 2 007y Sigete STRECL: J8  Pe-Backt BACKSPACE 2 RECORDS
m? 15 % 868833 172454 ?T wb,amé ; -
1718 006024 001402 BEQ .46

{719 006026 000137 005252 i Jrg snlwop

e ool i M DR Y Gwilanc

{;ga %8;3 % oosoel.g s g% :?éc%%r - ;SPACE FORWARD 1 RECORD
1725 %822 %am % 172406 BIS 84, IMTC :CHANGE FROM SPACE TO WRITE
1726 006074 000137 005252 JMP STRTOP

1727 -DRIVE IS AT EOT

1728 006100 00S237 000612 ENDTAP: INC RECORD

1729 006104 052737 000040 000632 BIS #40, MODES : INDICATE DRIVE AT EOT
1730 006112 012702 013450 ENDT1: MOV aMsGay, R2

1731 006116 104404 TOP

1732 006120 012702 012500 MOV $MSG8, R2

1733 006124 104404 TOP

1734 :DUMP WRITE ERRORS

1735 006126 104434 'WRTDMP: CKSWR :CHECK FOR CNTL G
1736 006130 013737 011314 MOV COMAND, CHAR

17% %135 37 011314 SWAB  CHAR

i;:aq 1492 142737 011314 BICE  #170,CHAR

1740 006150 052737 000260 011314 BIS 8260, CHAR

1741 006156 004737 011316 JSR PC,0LTP :PRINT DRIVE NUMBER
1742 006162 104430 SP3 .

1743 006164 013737 001320 011314 MOV PARAM, CHAR

1794 006172 000337 011314 SWAB  CHAR

1745 006176 006037 011314 ROR CHAR

1746 006202 042737 000170 011314 BIC $170, CHAR

1747 006210 052737 000260 011314 BIS #260’ CHAR

1748 006216 004737 011316 . JSR PC,oLTP sPRINT PATTERN NUMBER
17733 3‘1'373; 011314 © MOV PARAM, CHAR

1 2737 177763 011314 BIC 8177763, CHAR

1751 006236 012702 013201 MOV 14, R2

1752 00e242 022737 000004 011314 CMP 84, CHAR

1783 1002 BNE ;é

1754 12702 013155 MOV #MSG12, R2

1785 006256 37 000010 011314 CMP #10, CHAR

1756 001002 BNE .+

1757 006266 012702 013167 MOV #MSG13,R2

1758 006272 104404 TOP :PRINT WRITE MODE
1759 006274 013702 000612 MOV RECORD, R2

1760 006300 104426 DECPRT : PRINT RECORD NUMBER
1761 006302 013737 001320 011314 MOV PARAM, CHAR :
i;&a’ oosain ma;:ﬂ 1777:15 011314 %3 :ﬁ?;’kg"m

1763 Doeaes 857 363520 011314 CMP oag.éuhn

1765 006330 001002 - BNE .46

1766 006332 012702 013240 MOV $MSG18,R2

1767 006336 022737 000040 011314 CMP 40, CHAR

1768 008344 001002 _ BNE  .4b

——— ———— e — 2 - e e -
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H RELIABILITY 9 TRACK MACY1l 27(732) 10-SEP-76 12:08 PAGE 37
%3% 012702 013213 MOV #MSG15, R2 i
352 022737 000060 011314 CMP #60, CHAR
001 BNE .46
012 013222 MOV mgcm,na
1 T0 sPRINT RECORD LENGTH SEQUENCE
nosa?rg ogzna 013247 MOV :nscw,ne
%gn 13783 000570 MOV ugsnsx R2
DOBY02 104426 DECPRT :PRINT "WRITE ERRORS="
006404 012700 000572 MOV SWRCHEK+2, RO
006410 112737 000060 013310 MOVB  #60,MSG20+17
006416 105237 013310 WRTD1: ;rnca MSG20+17 :PRINT STATISTICAL RECOVERY
006422 005710 ST aRo
006424 001405 BEQ WRTD2
00e426 012702 013271 MOV unscao R2
006432 104404 TOP
006434 011002 MOV (0),R2
006436 104426 oEcPRT : RECOVERED AT X
006440 005720 WRTD2: TST (0)+ s JUST INCREMENTING ,
006442 020027 000610 CMP RO, $WRCHEK+20
006446 001363 BNE WRTD1
006YSG 005737 000610 ST PERMBS
006454 001001 BNE .44 :SKIP PRINT IF = O
456 RTS PC
006460 012702 013313 MOV $MSG20A, R2
00B4EY 104404 TOP
006466 013702 000610 MOV PERMBS, R2 sPRINT “PERMANENT BADSPOT*
006472 1044 DECPRT’
006474 0O RTS PC
cenemrs DATA PATTERN
006476 013702 000S30 GENPA: MOV WBUF ,R2 mmnuzs BUFFER
006502 013737 001320 006610 MOV PARAM, GP1 :CHECK PARAMETERS FOR PATTERN SELECTED
006510 042737 170777 0065610 BIC $170777,GP1
006516 001435 BEQ PATO
022737 001000 006610 CHP u?oo,cm
006526 001437 BEQ PAT1
006530 022737 002000 006610 CHP #2000, GP1
006536 001457 BEQ PAT2
oosguo 2737 003000 008610 CHP #3000, GP1
006546 00I46) BEQ PAT3
006550 022737 004000 00&61OD CHP #4000, GP1
006556 001501 BEQ PATY o
006560 022737 00S000 006610 CHP #5000, GP1




TM-11 DATR RELIABILITY 9 TRACK
DZTMBD.P11

1814 006566 001510
1815 00eS70 022737 006000 006610
1816 008576 001402

MRCYLl 27(732)

BEQ
CMP
BEQ

PATS
#6000,GP!
.+s

MO3

10-SEP-76

12:08 PAGE 38




TH-11
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ep—pPopopopopopodoP—opPpapopabopepa

e

SR

OR
P

SRR SRORAGRERCS

i1

TR RELIRBILITY

000137
000137
000000

02
010040
002010
000402

0l2722

9 TRACK

007140
007124

002010

000s32

006654
000S32

006676

136274
000532

006740
000532

006762

MACY1l 27(732)

10-SEP-76 12:08 PAGE 39

IMP PAT?
P PATE
GP1: o
,Pnr 3us
‘HALF FREQUENCY OUTSIDE SKEW
PATO: MOV 2010, (2)+ + 1010) (004)
CMP RBUF , k2
BNE Pato’
RTS PC
+PATTERN 1
SLIDING 1 BIT (ISOLRTED 8IT)
PAT MOV T,RO
pnrxn MOV cn)+ (2)+
gnp RBUF R
NE
RTS c
CMP $PAT2, RO
BNE PATIA
BR PAT1
PIT: 100000
20100
4020
iooq
40200
10040
2010
402
HIGH rnsgusncv EVERY orusn TRACK
PAT2: MOV 8136274, (2)+  ;(274)(274)
CMP RBUF,R2’
BNE PAT2’
RTS PC
sPATTERN 3
: THREE u S, THREE 1°S, THREE 0'S.
PAT3:  mMOY $P3T,RO
PAT3A: MOV (0)+ (2)4+
CHP RBUF R2
BNE
RTS PC
CMP $PATY, RO
BNE PAT3R’
BR PAT3
P3T: 140037
100476
1574
3770
17760
37300
76201
174003
170007
s PATTERN

INCREHENTING PATTERN (0-377)
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™-11 DATA RELIASILITY 9 TRACK 4 MACYLl 27(732) 10-SEP-76 12:08 PAGE 40
DITNBD.PLL
1873 006762 10S037 007006 PAT4: CLR8  PYA
1874 00eTeE 113722 007006 PY: MOVE  PYA, (2)+
1878 778 3‘5 007006 énca- P4A
1876 3702 000832 MP RBUF,R2
1877 007 137 arg Py
1878 00 80020 RTS. PC
iii'ef.l 007006 000000 PYR: 0
1881 PATTERN ﬂg
1882 o :EACH TRACK 3 BITS
1883 007014 Sis008 Oo07ese <3 TR 0
1888 no;gxs 35 000s32 CMP ngur:na
1886 007022 001001 BNE e
1887 (007024 000207 RTS PC
1888 007026 022700 007124 CMP sFATE,RD
1889 007032 001 BNE PATSA
1830 007034 mo%g 38 PATS
1891 007036 000000 PST: O
1692 007040 100000 100000
B iy
1895 00704 029100 20100
1895 007050 (020040 20040
1897 D07052 010020 10020
1898 007054 004020 4920
1899 007056 004010 4010
1300 007060 002008 2004
1801 007062 001004 1004
1802 007064 001002 1002
1903 007066 000401 491
1904 007070 00000! 1
1905 007072 000000 - 0
1306 0G7074 100200 1002
1807 00707 (<0200 40200
1308 007100 040100 40100
1809 0307102 020040 20048
1819 007104 010040 10040
1511 007106 %goao 10020
1812 007110 010 4010
1813 007112 002010 2010
1818 007114 002004 2004
18]S 007116 001002 1002
191€ 007120 000402 402
1917 007122 000401 401
1818 :PATTERN &
1818 :HIGH FREQUENCY ALL TRACKS
1820 Q07124 O0l27e2 177777 PATE: MOV 8=1,(2)+
1621 007130 023702 000S32 cMP  RBUF,R2
1922 007134 001373 Z PATE
1923 00713 000207 %1S  PC
1624 .
- 162¢
1826 :PRATTERN 7
- 1627 - RANDOM :
. 1928 007140 004737 007180 PAT?: ISR PC,RANGEN




Tﬂ?ééooﬂTR RELIRSILITY 9 TRACK
02 P11l

REE

e

&%

L

BARRRRRREESE

REES

FREREG A

S

G5

1980

013?22
i
0

CO4

MRCY1l 27(732). 10-SEP-76 12:08 PRGE 4l

007330 MOV RANDOM, (2)+
000832 CMP na¥r.aé
PAT?
+RANDOM R GENERATOR
:EXIT WITH OM NUMBER IN LOCATION NAMED "RANDOM™
007336 RANGEN: MOV RO, SVO :SAVE REGISTERS
007340 MOV Eé v
007342 MOV "Sv
007344 MOV R3. Sv
007332 MOV LONUM, RO :SET UP LOW DIGIT
007334 MOV  HINUM.RI :SET UP H'"4 DIGIT
000007 gfxf 87 ,R3 :SET UP S T COUNT
RANG1: ASL 35 ;su¥rr RO LEFT AND -
5o RO RO
DEC 55 E&ansrtm R
BNE RANG! :CONTINUE SHIFT LOOP
007332 ADD kouun.no :ADD R T0 MAKE X 129
ADC 1 :PROPAGATE CARRY
007334 ADD HINUM,RL :A0D Nungin T0 MAKE X 129
ADC :PROPAGATE CRRRY
001057 ADD $1057,R0 ;ggo LOW CONSTANT
Aoc { PROPAGATE
047401 ADD $47401,R1 :ADD HIGH CONSTANT
RDC £ ;PR CRRRY
000005 ADD 86, RZ :ADD HIGH CONSTANT
ano R2’RE :RE-PRIME RO WITH WIGH DIGIT
ADC 1 : CARRY
007330 MCV RO, RANDOM : SAVE NUMBER
007332 MOV RO, LONUM :PUT RO BACK IN LONUM
007334 MOV R1.HINUM :PUT Rl BACK IN HINUM
3 MOV svl, RO RESTORE REGIS
007340 MOV SV1.Rl
007342 MOV Sva.R2
007344 MOV Sv3 R3
RTS PC EXIT
RANDOM: O
LONUM: O
HINUM: O
Sv0: 0
Svl: 0
sve: 0
Sv3: 0
-m? RECORD SECTION
000612 ~ READI: ;ag ;sgono ;;énsr RECORD?
000S42 000630 MOV STRLEN,READLN  :SET INITIAL READ LENGTH

MOV 3, RDPASS :INITIALIZE READ PRSS COUNTER

000S60 $RI: .-
- 000S52 171104 ROSTPD: MOV COMAND, aMTC
171100 TSTB  aMTC

N Nl sWAIT FOR CONTROL UNIT RERDY




TM-11 DATA RELIABILITY
DITNBD.PLI
% o e
L)L)
198 B3nie 4180
1988 007416 013701
1989 007422 105020
& o b
193 0043 01
1993 Goruas 013777
1995 007“58 013777
lgg? 007456 707
{998 007484 004737
1999 007470 017737
2000 007476 005777
2001 007502 100S04
2002
2003 0075?3 813700
200S gg;glq 0l
2008 007520 852021
5006 Do7eoq lesvos
2009 007530 001373
2010 007532 737
2011 007540 001007
e0le 007542 737
2013 007846 023737
2014 007554 001316
201S 007556 000207
2016 007560 032737
2017 007866 0DI41Y4
2018 007570 004737
2019 007574 352747
202l 007806 Uégsg:
2022 007610 001376
e0c3 0076le 005237
2024 007616 001371
2025 007620 004737
20e6 007624 02?737
$P50 D0763 000S0Y
009
2030 007636 032777
2031 007644 DIOIY
46 012702
2033 007652 104404
2034 007654 0137
S2% D07eee o141
266 0141
2037 007670 104412
5038 007672 014002
2039 007674 104412
2040 00787¢ (22737

9 TRACK
171070

000S32
000630

177775

171046

171016

- 000SE6

001320

000&1e

001320

007330

000616

170846

000S4Y

000Se0

DO4

MACYLl 27(732) 10-GEP-76 12:08 PAGE 42

ROR TS

BCC -u
READGO: nSv RBUF , RO
MOV - fs?gtn,ax

;WRIT FOR TAPE UNIT READY

RGl: CLRB . (0 :CLEAR READ BUFFER
DEC Rl :
SNE RGAD
nox ggc LN, 38C +SET BYTE COUNT
v RBUF , 3CA sSET CURRENT ADDRESS
MOV COMAND, IMTC
BIS 35,anr¢
GOWAI

JSR . T
- yRETURN HERE AFTER_INTERRUPT

MOV aMTS,STRTRD
MTC

ST 3 :ANY STATUS ERRORS
_BMI Rgsnno ; YES
:CHECK FOR DATA ERRORS
508 5ggg’n1
MOV READLN, R2 -
§RS:  CMP (0)+, (1)+ s CHECK FOR PROPER DATA TRANSFER .
EﬁE DATERR © - ;HAVE DATR ERROR
82 :CHECKED ALL TRANSFERS?
BNE 3RS :NO
RTSSTP: BIT 83, PARAM
BNE RDSTPC
JSR PC,RDINCR . ;INCREMENT FOR NEXT BLOCK
CHP RECORD, LASRCR
BNE READGO _
RTS PC :EXIT RERDIT
RDSTPC: BIT 82, PARAM - :IS READ MODE RANDOM?
Q ROSTP :NO .
RNDRDS: J PC . RANGEN _
BIS 8177400, RANDOM
RNDS1: MOV $-200. , R4 :DELAY 1 MILLISECOND
: INC RY
BNE -
INC RANDOM
BNE

RNDS
RDSTP: JSR PC,RDINCR
CHP RECORD,LAJRCR  ;DONE LAST RECORD?

gng ngsrpo *NO
T P | :YES EXIT
-HAVE DATA ERROR
ORTERR: BIT 820000, 3SKR s TYPE ALL READ ERRORS?
BNE DATERI :NO
’7’83 8MSGYR, R2 —
MOV READLN, LENGTH
JSR PC,PRTS
MOV -(1)sR2 :PRINT EXPECTED DATA
OCTPRT =

MOV =(0),R2
Ph

OCTPRT :PRINT ACTURL DATA
DRTERL: CMP #-3,RDPARSS




TN-11 DRTR RELIABILITY
OZTMBD.P11

2041

e e

c0tY

2067

ERery

2070

B R REBRER e Joio S

2081
e0%e
2033
e0%
203

007706
007712
007714

SR o

Oo0000000000
KR8

= s s Bt e B s Bt e s Bs
QOO0

b

—

n

001002
005237
000464

104434
032737

038775
012702
104404
913737
00473;

001430
032777
0014eu
013700
013701

013702
022021

001004
162702

001406

000
0l

104412
014102
104412

000403
012702
104434

00Se
Q3101
00se
001404

004737
0001

i

9 TRACK
000832

175600
020000
012575

000630
1140
0000

00
p— e

000010

000s32
000830

coocee

013077
177775
000620
000020

89378

000e24

000566
170556

000544
170514

170516

000Se0

170420

-STATUS
RDE

13:

es:

38:

hrsas

RTSRI:

RPASS]:

MACYL1 27(732)

BNE
INC

RRO: CKSHR

i
BNE
MOV
MOV
JSR
BIT
BEQ
BIT
BEQ
MOV
MOV

MOV
CHP

BNE
SuB

BEQ
BR
MOV
OCTPRT

MOV
OCTPRT

BR
MOV

.+b
DRERRS

s% oog,asun
.on§§5nz

RERDLN, LENGTH
PC

ulﬁoooganrs

R0 SSHR
RTSREC
WBUF , RO
RBUF ,R1

J8READLN, R2
(RO)+, (R])+

2$
82,R2
3%

1§
-(R0),R2
-(R1),Re

RTSREC
#MSG100,R2

TOP
1 T0 RDgﬁgS IF FIRST ERROR PASS

04

10-SEP-78

i2:08 PAGE 43

;+1 TO DATA ERRORS

?ﬁb CATES gﬂ ERROR, CHECKCFOR EQT
$175600,STATRD
RNDTAP

HECK FOR CNT
ag ERRgR LEGITIHRTE OR EOT”

T
L RERD ERRORS?

:T

; PRINT ERROR

ETRT S ERROR DUE TO PARITY

sBRANCH IF_NOT
:SEE IF USER WANTS DATA COMPARE!

BRmlchl’t ngTING RDDRESS OF
H&?TE 8U§FER

iPICK UP STARTING ADDRESS OF
;RERD BUFFER

;PICK UP RECORD LENGTH IN BYTES
iC WHAT SHOULD HAVE BEEN
sMRITTEN HITH WHAT WAS!!
sBRANCH_IF THE SAME
DROPTSFF e HORD FROM RECORD

NG
ﬂg&g IF ALL OF RECORD DATA

ﬁ!
833

TI WITH TESTING

ICRTE RECORD QRTR COMPARES
PITE THE PARITY ERROR
RUSING THE RERD STATUS ERROR

;CHECK FOR CNTL G
;+#1 TO STRTUS ERRORS
;DELETE READ RETRYS (SW 4)?
E§§£ ALL RE-READS?
NO HEQ?KSPQCE TRPE
:*1 TO NONRECOVERRBLE RERD




TM-11 DATA RELIABILITY

0ZTMBD.PLI
6 ?
i
1054

o000
= -<p < ps
OO0
[ end and ond )

5100 010134 0C0831
101
S8 01013 3~
= e g
105 01014 00146
107 0101 2
5% Sidis ¥
i i o
il Bigiss 88333
2112 010176 013737
gi3 010204 000D
2115 010206 006077
2116 010212 103375
2117 010214 012777
2118 0i022z 013777
2119 010030 052777
S15] Dlfsas Dusrrs
5153 gises
S8} o
sisd fifcse Qorsr
2ig6 Oioced oleroe
S50 818578 d1a70a
2129 Di0376 1009
2131 010300 . 104434
si Qi3 iw
- 2i3 0ic0 000
o
Si% 01033 0847
2137 0103 104430
2138 01033 013737
5139 01034 000337
2140 010350 006037
2141 010359 Q42737
2142 010362 37
2143 010370 00%37
2145 010374 013737
5146 010402 042737
2147 010410 012702
Sl Dloass Oochns
2180 Olg:ss 012702
5181 010430 028737
2182 010436 001002

9 TRACK

MACYLl 27(732)

R

% %ggg RPRSS3: n?¥
B

011314

011314
011314

011314

011314

:SET UP POINTERS F
RE

RDINCR:

——

o

Q
; RECORD EENGTH I
RD

ROSTP

%’s‘*m
S CHANGING, COUNT IT
K NC.RE&N

N, MINLEN

04

10-SEP-76

12:08 PAGE 44

;AT EOT?
; YES, TYPE "EOT"

gﬂ NEXT RECORD

; 'x‘g LENGTH LESS THAN MINIMUM
; 13 LENGTH GREATER THAN MAXIMUM?
'RESET INITIAL LENGTH

;WAIT FOR_TAPE UNIT READY
;COUNT 1 RECORD
; SELECT DRI

; DRIVE
:1SSUE BACKSPACE
s INDICATE AT EOT
sCHECK FOR CNTL 6

;PRINT DRIVE NUMBER

; PRINT PRTTERN NUMBER

e BE
BLT RESTRL
CMP READLN, MAXLEN
BLE RESTRI
RESTRL: MOV STRLEN, READLN
RESTRI: RTS PC
- BACKSPRCE ONE RECORD
BACK1: ROR aNTS
%3 i"f 98C
MOV COMAND, aMTC
BIS 812, amMtc
JSR PC, GOMRIT
g;g 816, aMTC
:DRIVE HAS REACHED sgr IN RERD MODE
RNDTAP: J PC,ROINCR
BIS 820, MODES
RNDTPL: MOV gongbzs.na
MOV %g'scs.nz
:DUMP ERROR COUNTERS
READMP: CKSWR
MOV COMAND, CHAR
SWAB  CHAR
BICB  #170,CHAR
gg ~ #260] CHAR
PC,olTP
SP3
MOV PARAM, CHAR
SWAB ~ CHAR
ROR CHAR
BIC $170, CHAR
BIS 8260 CHAR
JSR PC,0lTP
MOV PRRAM, CHAR
BIC 8177774, CHAR
MOV sMSGIY,R2
CMP 81, CHAR
BNE .#é
MOV - #MSGI2,R2
CMP 82, CHAR
BNE . +b
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ELIABILITY

:
<2

E

B B o Bt P s Pt P

DL AR AR SR AR AR

R
o

220788

&
&

i

83a3Ja'dda

OO00000000000000000000000000000

o= oo P o P2 Pps fa po s p—a 5 s Pt p—s p—t P P o o P

SRR

5
nNo

U NIVRPDRPVDRVIVIL VL IVIVVTV VIV L VY VIV IVIVIL VY TV LN L VMU M LUV N UMY PR VNV VY

bbb s popopopo poPpop oPp-sPpoPa) apcspePopopoPoopopabopspoPoaPapap s of—spspobsP s pshspps

BBSRRLEC2BIBIRREEN

2000000000000
SRTSERRIEOARE

SRS

AR
o0
r——
Q[R
e
oo

9 TRACK

013167
OIS oooei2

001320
1< Ay

13231

011314
011314

000020 011314

05540

Gsry Boobed

013222
013343

013373
000e22
013414

g 5 = B
FETRER o

167564
167560

011314

011314

000SE2
ib76b4

167632
167624
167620

167610

000sed

GO4

MACY1l 27(732) 10-SEP-76 12:08 PAGE 45

MOV #MSG13,R2
TQP

;PRINT RERD MODE-
MoV RECORD, R2

DECPRT :PRINT RECORD NUMBER
MOV PARAM, CHAR

B 3 01777;7hsm

CMP cuAn

MOV $MSG18, R2

CMP wa CHAR

Ny 615, R2

Cup ’"8 LRAR

BNE

MoV OHSGI& R2
TOP

MOV #MSG21,Re
TOP

. RDERRS,R2

MOV Gez,Re
108

MOV DRERRS, R2

;PRINT RECORD LENGTH SEQUENCE

DECPRT
MOV #M5G23, R2
TOP

MOV AD,R2

DECPRT

RTS
;mnzwag ovenv unuzmc EXTENDED émsnaecono GAP -~
E%%S KRI oa xrnsmhg.zcm. RECOVERY NOT SELECTED - -
:USED ONLY IF RERAD PASS SELECTED
XRGREC: CKSWR :CHECK FOR CNTL G -

MOV l-'-l unmss :COUNT 4 REMWRITES
XRG0: BIT :DELETE WRITE XIRG (SW §)

BNE xackco . ;YES

JSR PC, BACK1

1518 anfc

BPL

R T

W

MOV uaur 3CA ser CURRENT ADDRESS

gcog ams WAIT FOR TU READY

JSR Pc comxr

sRETURN HERE AFTER INTERRUPT
MOV ~ @MTS,STATRD  ;SAVE STATUS
ST aMTC’ '




TM-11 DATA RELIABILITY 9 TRACK
DZTHéD.Pll

¢

@ L WO
0000000

PRI

§

HRRAARAR

ror
T

RRORR RS
BYERES

...EB
0000000000000 0000
Bt ot B E Pt Bes Bt P s fd et Bt o fe §e8 B s Pt et
B0 ot o Preo P P s Pt ot Pns ot P o Poo oo D s

ce4e

o meraanee 2280000
RPREEER JFFERRSH

P s p—s s P

IRIFE8 GRIFS

FRE-ZSER

OO000000000000
[N P D Y Y N e Y S Y
s b P2 s P = p—2 P p—s p—2 p-o § = fa
(4 V] L N e S T Y =Sy Sy Y
RENNSTRE TR £5

100403

e
ek

30473

012702

001701

012645
167330

000612

000544

0COSEE XRGS:

o4

MARCY1l 27(732) 10-SEP-76 12:08 PAGE 46

MOV
OCTPRT
MOV
OCTPRT
MOV
INC
DECPRT
MOV
R$CPRT
CKUR

an; XRGS . :HAVE ERROR FLAG, CHECK FOR EOT
S‘rs sEXIT WRITE XIRG
BIT ;émoo.smmo
Q GRCD sONLY EOT, EXIT
WRPASS :DONE 4 X1RG
:PRINT STATUS nmn: Eu XIRG ERRORS
MOV 7,R2
T :PRINT WRITE STATUS ERROR
MOV smksu LENGTH
JSR PC,PRTS :PRINT STATUS, COMMAND, RECORD, LENGTH
MOV sM5G11,R2
TOP :PRINT “XIRG WRITTEN 4 TIMES"
BIT #2000, STATRD
BEQ XRGREC
BIC 816, IMTC ;
g 33 TcIT :WRITE AN EOF
RTS PC

KMARD ON TAPE X RECORDS
: MOV RECORD, LA
MOV WRRECR, RECORD
BNE GOBI : 1S NEW RECORD=0
JSR PC, REWIND : YES, REWIND
RTS Pgs ;§x¥f
MOV LASRCR, 3BC :SET BYTE COUNT TO DIFFERENCE
's‘.gg amac CR, a8C :BETWEEN LASRCR AND WRRECK
MOV COMAND, aMTC -
53{9 an;c :WAIT FOR CU RERDY
ggg AMTS sWAIT FOR TU RERDY
BIC $16,aMTC
BIS 812’ aMTC
JSR . GOWARIT
RTS C

PRINT COMMAND, STATUS, RECORD NUMBER, LENGTH
To: MOV EMSGSB.R2

TOP
aMTC,R2
STATRD, R2
RECORD, R2
R2

LENGTH,R2

PC
;CHECK FOR CNTL G




TM-11 DRTA RELIABILITY
DZTMBD.P11

226s

226? 1208 012737
§58c B11siG 183a¢
c2b9 1216 012737
e
7 g 1
£ olse M
Vi leve 1
75 1 1
=78 2o6s%e
78 84%?37
ee79 37
ceB80
ee8l

REEINIR s
8

.
8

!
01
§1
1
1
§l
1
1
0il
811
11
811
i
ee8e 811
ee83 011
ez84 01l
es8s 01l
e286 011310
5587 011312
aagg 011314
011316 105777
= e o
i we
e2 011334 012737
2235 011342 012737
0{{350 Oi 37
= e u
299 011370 167702
=t o
gggé 811402 834
011406 00S237
e304 O0li4i2 001002
€30S OlI414 104430
e306 011416 000207
2307 011420 062737
2308 011426 000?%;
309 011430 0057
A i i
e3le OlI444 001404
€313 0l144e 01 78%
e3l4 011454
e31S 011456 012737
sgig Ol14e4 052737
2318 011472 105777
2319 011476 100375
e 011s00 013777

9 TRACK

167176
011314
177773
011520
000040
BLiE1e
11510
00Cice
114

11430
011512

000002
011510
177777
011514

000060
000080

167022
011810

011314

011314

011312

011516

011812
011510

011514
011510

167014

104

MACYll 27(732) 10-SEP-76 12:08 PAGE 47

:PRINT OCTAL VALUE IN REGISTER 2

OCTPR: MOV 8’0, CHAR « INITIAL T NUMBER RS 0O
1ST ng 5;2 vnh¥§258§?rxcg
oT1 :YES PRINT
e, ggé §é168¥ga :NO PRINT 1
Rob 525 ocT COUNT S DIGITS
0cT2: EgL R2™' .
ROL Re
ROL R
MOV R2, CHAR :SAVE DIGIT
BIC #177770,CHAR  :CLEAR OTHER BITS
BIS %60, CHAR sMAKE ASCIT DIGIT
ROR Re
ISR PC,0CTP s PRINT
ROL R
INC 0CT 41 TO DIGIT COUNT
BNE 0CT2 NOT DONE
SP3
RTS PC SEXIT
OCT: 0
CHAR: O :
OCTP: T1STB  JTPS
BPL .4 sWAIT FOR READY
MOV gnnn,arpa :PRINT :

RTS C
; PRINT DECIMAL VALUE IN REGISTER 2

OECPR: MOV 8-5 DIGCNT
MOV $DECPNT+2, DECPNT
MOV 840, 2ERO
TYPTL: MOV 8-l ?chr
TYPT2: INC {
SUB JDECPNT, R2
BPL T2
ADD SDECPNT, R2
JSR PC,DECOUT
INC DIGCNT
BNE TYPT3
SP3
RTS PC
TYPT3: ADD 82, DECPNT
BR TYPTI
DECOUT: TST DIGIT Y
BNE DEC1
CMP -1, DIGCNT
BEQ peC!
MOV . 2ERO,DIGIT
BR DEC2
DECl: MOV 860, ZERO
BIS #60,DIGIT
DEC2: TSTB  aTPS
BPL . =4
MOV DIGIT,3TPB




TM-11 DATA RELIABILITY 9 TRACK MACY1l 27(732) 10-SEP-76 12:08 PAGE 48
DZTMBD.P ,

11
2321 ousus 000207 RTS PC
2322 011510 000000 DIGIT: O
2323 011512 000000 DIGCNT: O
324 011514 ggao 40

118 .‘« CPNT: .+

11 io6o0

11 1 1000.
a% oi{saq ooowg igo
£ BHE B $

1 : KEYBOARD INPUT
332 gusae 1%73;75 166756 WAITK: TSTB arxs sWAIT FOR KEY
333 011536 | 8PL
334 011590 105777 166754 1578 arps sWAIT FOR TELEPRINTER READY
gaas 011544 100375 BPL
33 011546 117777 166744 166746 MOVB arxa aTPB sECHO CHARACTER
2337 011554 117737 166736 (001314 MOVE  JTKB, CHARIN  ;SAVE IT
539 Oiicss Oopogy |ooeo0 Oonard 1 o -
5333 : TYPE 3 spgcss »
2341 011572 012702 011602 §P3x: MOV #SP3A, R2
2342 011576 104404 TOP
2343 011600 000207 RTS PC
2344 011602 020057 020040 057 SP3R: .ASCII ;7 /;
gyg 011610 .EVEN
- TELETYPE OUTPUT Pncxncl-:

2347 OHBIO {qam o??;? 166702 to: %ca “ o:Ks clﬁsm mgms ninc§
39 BHBs8 1As% Biisi8 ToP1:  LOeB aﬁ ey ?s EHARACTER THE SECOND MESSAGE DELIMITER?
2350 oiisas 001001 ngﬁ Y L
53&5. 3112’;9 ?2?53; 000100 crée Pﬁa 23 ECHSRRCTERANGWICH INDICATES A CARRIAGE RET.
2353 011636 001406 BEQ vss
sasu 011640 105777 166654 1STB arps :NO, WAIT FOR TELETYPE READY
35 011644 100375 BPL
2356 011646 112277 166650 MOVB (2)+ JTPB sPRINT CHARACTER
2357 011652 000763 BR TOP1
2358 gussu 105777 166640 TOP2: ggra arPs
2359 011660 mg%r; L
2360 0l1e62 11 000215 166632 MOVE oaxs aTPs :CR
2361 011670 105777 166624 1STB a
2362 011674 100375 BPL
2363 011676 112777 000212 1EEBl6 MOVB saxa,arpa sLF
2364 011704 00S202 INC R2
2365 011706 %%4500 BR TOP1
5% Diigle 000176 000512 CRLLER: GNP SSHREG. SR TWARE SWITCH REG PRESENT
5329 81175 85%357 Sne 5“‘ ﬁg‘rwo
2369 mi?aa 105777 166566 ;gla aTKS ' 55563“" ;onmmm
53;9 Bh% 6‘1’%5 166562 001314 MOV g‘fxa CHARIN $ AND ?5 o?
2372 011736 042737 177600 001314 BIC 0177600 CHARIN : THE cma GE
573 sum 37 000007 001314 CHP HAREN 1S IT A <16
74 011752 001 BNE ou
2375 011784 012702 013585 MOV $SCNTG, R2
2376 011760 104404 : TOP

— e — ——— " - -



TM=-11 DATA RELIABILITY 9 TRACK
DZTNBD.P11
377 011 0 2783 013573
54 C §11§;§ 6644
237S ii??“ 6:302 166516
§§§g §11 612765 013603
2383 0%3004 605037 12206
384 012010 YK 12016
£381 BIsBID BBHI37
1
SE g psw e
2389 0{2030 634900
5F igs oy i
s oifve ol
2394 012052 000743
2395 (012054 122737 000015
2396 812062 001011
2397 0120684 012702 013613
2398 g%Eﬂ?ﬁ 104404 ”
.P‘

5% ol ey oo
e401 012102 005726
402 012104 000743
2403 012106 122737 000060
2404 EIEIIH
c40S 012116 122737 000067
c406 012124 002004
2407 012153\\012702 012342
e408 0121 104404
2409 012132
2410 0121 012206
c4ll 012142 0053:5 012206
e4le 012146 0053; . 012206
413 012152 142737 1000060
2414 012160 153737 001314
2415 012166 008337 012210
e416 012172 0017585
2417 012174 000718
e418 812175 013777 012206
eiid 012204 000736

c42l 012206 000000

S:gg 012210 000000

e4ed Q0le2ie 013746 000006
e42S 012216 013746 000004
242k 0leege 012737 0leg4e
ede? 012230 022777 177777
ede8 012236 001402

2429 012240 000404

2430 0lee4e 0ez6et

2431 012244 012737 000176
2432 012252 012637 000004

012210

1314
001314
001314
012210

001314
001314

CNTLU:

ouT:
$READ:
18:

cs:

4s:

cs:

_ eS:

1314
012206

166306

000004
166254

ooos1e

7%:

TEMPST:
COUNT:

SUSURR:

WY+
€63 3 1

MACY1l 27(732)

04

10-SEP-76 12:08 PAGE 49

MOV #SMSWR, R2
TOP

MOV JSWR, R2

OCTPRT :

MOV $SMNEW, R2

TOP

CLR JSTEMPST

Jee PC, SREAD GO READ A LINE
RTS PC :RETURN TO MAIN BODY OF PROGRAM
CLR TEMPST

nbv ng,COUNT

"?éTKY 1 CHARIN ;STRIP OFF GARBAGE

. .

MPB c&%,%ﬂghxn ' 1S IT A fU?
BNE 23 :BRANCH }F NOT

15T (SP)+ :POP THE STACK
BR CNTLU :START OVER
CMPB  #15,CHARIN -~ ":15 IT A (CR»?
BNE :BRANCH IF NOT
'1133 #SMCRLF,R2 :D0 CRLF
CMP 87, COUNT sWAS IT FIRST CHARACTER
BNE 78 :CHANGE SWR IF NOT FIRST ONE
15T (SP)+ :POP THE STACK
BR ouT :GET OUT
CMPB 60, CHARIN
BGT c§
CMPB  #67,CHARIN
BGE 13
?8! $MSGO, R2
BR 33 :START OVER IF NOT LEGAL CHARACTER
ASL TEMPST
ASL TEMPST
ASL TEMPST
BICB  #60,CHARIN sGET NITTY=GRITTY
BISB  CHARIN, TEMPST
DEC COUNT sONLY WANT & DIGITS
B 18 ‘
Bgv ggnpsr,asun :CHANGE SWITCH REGISTER CONTENTS
0
0
MOV 286, -(SP) :SAVE VECTORS
MOV M4 -(5P)
MOV 815 sl :SET UP FOR TIMEOUT -
ggg 5;1, *REFERENCE HARDWARE SWITCH REGISTER
ER 33 . -
CMP (SP)+,(SP)+ ;ADJUST STARCK
MOV #SWRES, SUR - :POINT TO SOFTWARE SWITCH REG
MOV (SP)+, 84 :RESTORE VECTORS ojea




TM=11 DATA RELIABILITY 9 TRACK
DZTMBD.P11
33 0l2 12637 000006
Si39 Oisses Ootedr
2435
+
§ §x§§% 6&?‘1’2
12274 013646
e440 012276 062716
e¥4] 012302 013607
e¥42 012304 011532
e43 012306 140
e4¥y 012310 011610
245 Dl23ie 004426
o446 012314 004S4e
2447 012316 011204
e¥M8 012320 444
2449 Q012322 006476
e450 012324 004506
e4Sl 012326 004640
24s2 §18§30 '
15335 B1g%
e4SS 012336 012212
e4St 012340 011712
2457 104400
2458 104402
2459 104404
2460 104406
c4bl 104410
2482 104412
2463 104414
2464 104416
2465 1044
2466 104422
2467 104
2468 104426
2485 104430
2470 104432
2471 104434
e47e
2473 012342 037457
2474 012347 - 057
2475 012354 041508
2476 012362 05211l
2477 012370 040057
2478 012376 040520
2479 g1aqn4 020123
480 O0le4l2 046522
2481 012420 D4BM4S7
2482 0le4ee 051505
483 012434 046105
2484 012442 040104
zHEg gxauqs
e486 0le4S2 040057
e487 012460 020108
2488 012466 051525

0600e

105704

057
046105
047125
027440
020124

Q46122
020117

D42524

027513
0selll
052101
0Silee

MACY1l 27(732)

MOV
RTS
: TRAP HANDLER
trRAP34: MOV
SUB

MOV

TABLE: MWAITK

CKSWRR
WAITKY=104400

WRITIT=104402
TOP=104404

s TEXT MESSAGES
MSGO: .ASCIT
MSGl: .ASCII

MSG2: .RSCII

MSGS: .RSCII

MSG6:  .ASCII
MSG7:  .ASCII

LO4

(SP)+,du6
P

oy

A(B)+,~(B)

10-SEP-76 12:08 PAGE 50

ornaLt-éouuno,asp

J(b)+,P

;773 /3
: /7QSELECT UNITS /;

;7dTST PAT RLS WMO RMOQ /;

;/MRX TESTS SELECTEDa/;

s/ 0K/
: /7QWRITE STATUS ERRORY/;




MO4

TM-11 DATA RELIABILITY 9 TRACK MACY1l 27(732) 10-SEP-76 12:08 PAGE S!
DZTMBD.P11

2483 012474 0S1117 027500

2490 012500 042457 042116 047440

MSGS: .ASCII s /END OF TAPEXXXXEXEEXREREELFRESRD;
c43l 012506 020106 0Q40SeH 092550 _

18514
i i
- B 2108 ASCII ' DRV PAT MODE RECORD LENGTH/
B2 flEw cealfl NG PRI
38 015858 0201 £03
2499 01o562 Q42le2 QM 047105
8500 01670 0sel07 uoll 057
2501 0195 057 051100 040505 MSG9:  .ASCII  /3READ STATUS ERRORJ/;
500 (10602 020104 052123 052101
2503 012610 051525 Q4440 051122
5200 O15Ei2 Daniey GGoe08 Qu2101 MSGOR: .ASCII READ DATA ERROR3/
). s/ :
S200 DISESE Ouog3n goois: asiol
5507 019636 051105 04 040122 '
5508 QloeW 057
2509 012645 057 Q47503 042115 MSG36: .ASCII ;/COMD  STATUS RECORD LENGTH EXPECTED ACTUAL3/;
10 oigess 020040 Q51443
iy o 0524 (052524 02012
12 019666 0 040892 097503
2513 019674 (Q42lze 020040 046040
5514 Q0lg702 Q47105 052107 020110
2515 012710 0S4105 049520 052103
251p 019716 042105 Q4OW40 052103
5617 QOlo7o4 Q40528 O4OLI4 057
2518 019731 057 (046500 044501 MSGIOA: .ASCII ;/@MAINDEC-11-DZTMB-DIRECORD LIMITS IN BYTESA;
2619 012736 042116 041505 20
5550 (015794 02646l 055104 O4ES24
5851 01752 0obSO2 040104 Q42582
2502 019760 047503 042122 Q4604
9553 019766 046511 050111 020123
5854 Q0lo774 Q47111 041040 052131
525c (013002 051505 100 |
o556 013005 118 047111 042514 .ASCII ;MINLEN MAXLEND /;
5557 013012 020116 046440 059101
5858 013020 092514 040116 027440
5859 (013006 040054 059105 051105 MSGI0B: .ASCII /,3EXERCISING UNITS,/
5630 013034 044503 044523 043516
S53 DIz 0s20 OWSIE 0SiSed
5632 013050 0S4
5633 013051 054 047100 020117 MSGIOC: .ASCII ~,aNO DRIVES AVAILABLE,”
5534 013056 051104 053111 0S1505
2535 (013064 04 046111
2536 013072 041101 042514 (0S4
5837. 013077 042522 MSGIOD: .ASCII ;/ RECORD DATA COMPARES/:
298 813102 De2i0i Oa6iET Gusens
S233 Bi3158 Deoiic geiigr et
524l 013196
5642 Q13127 057 Q44530 043522 MSGIl: .ASCII : /XIRG MRITTEN 4 TIMES/:
5543 013134 0S990 044522 052104
5544 013142 047105 032040 052040




TM-11 DATA RELIABILITY
DZTMBD.

P11
131 46
s34 Oiaies veRL
25:7 0}3%6; 05212;
g‘i §131§\1 meg'fs;
S0 013201
2551 013206 0S2123
§{3213 i
3 01ce 0%
eSSS 013230 057
586 (013231 05?7
2557 013236 027440
2558 013240 048457
2559 813245
eSb0 013247
eS6l 013254 042524
eSbe 013262 0S1117
013270 057
2564 013271 057
eSeS 013276 053117
2566 013304 040440
2567 013312 0s7
2568 013313 lv4
2569 013320 gqosxs
e570 013326 041040
e571 013334 052117
es7e 013342 057
573 013343 057
2574 013350 020104
2575 013356 051525
2576 013364 051117
es77 013372 057
e578 013373 057
2579 013400 020101
2580 013406 051522
2581 013414 040057
2582 013422 042522
2583 013430 040522
eS8Y 013436 0S110S
2585 013444 036440
2586 013450 040057
2587 013456
eS88 013464 025052
2589 013472 025052
2590 013500 0Seill
2§91 o}asug 051523
5235 Qiitee
2594 013530 025052
95 013536 5052
£ fed e
2598 &%5 mé
2595 013565 057
013572 (114

9 TRACK

330040
020120

057
0S1440
0s?
0518;9
047040
0s7
040515
047111
020116

041505
Qu210S
020060

MSGla:
MSG13:

‘MSG1Y4:

M§G1S:
MSG16:
MSG17:
MSG18:
MSG19:
MSG20:

MSG20A:

MSG21:

MSGa2:

MACYLl 27(732)

.ASCII

.ASCII
.RSCII

.ASCII
.ASCII

.ASCII

MSG23:

MSG2Y4:

MSG2S:

7 MSG26:

$CNTG:
'

.ASCII

¢

NO4Y.

10-SEP-76 12:08 PAGE 52

s/ SSTP /;
s/ RNDM /;
s/ NSTP /;
s /M=MAX/;

- 3/M=MIN/;

.RSCII -
.ASCII

.ASCII

.ASCII

.ASCII

.ASCIT

.RSCII

.ASCII

.ASCIT

.RSCII
; 731G/ ;

s/MIN 7;
s/MRX  /;
; /QURITE ERRORS = /;

: /79RECOVERED AT 0 /;

; /7PERMANENT BADSPOTS = /;
; /3READ STATUS WRRORS = /;

;/DATA ERRORS = /; -

; 7NON-RECOVERABLE ERRORS = /;

P /QRRERRERRRRRRXRRXRXXXURITE PASS /3
P /DREERERRERRXFRXRRXXXIREAD PASS

/7337 ;




BOS

A RELIRBILITY 9 TRACK MACYLl 27(732) 10-SEP-76 [2:08 PAGE 53

1aoS] SIS0 OSLZT SMSMR: LMSCID :/dSR= /;
§3 047090 053505 SMNEM: LASCII 1/ NEMs /;

02007% 057
08+ 027500 $MCRLF: .ASCII :73/;
.EVEN

013kl _ BUFFER:. ;WRITE BUFFER BEGINS HERE
38000. ‘ _ .END




i!
‘o)
-t
—D

®
m
<&
28
2 B

m A

Egg

3 oz -

CHRRIN

OO000-000

L

&

b—e
&
[
o

=

(= ]
[ =3
—
W
-
F 4

001314

gge
R

o

Gt Bt
R T T

1556
1278

5

CRER

%

1S60s
&

4
15758
975+

708
171
1619
1600#

830
1621%

1586#
15738

3

S
1737%
1762%
214S#
ce79*
1087
1154%
1204

B

£ o)
2283

1572

LITY 9 TRACK MAC
OgS RE?ERENCE TRSLE -- USER SYMBOL

1302

2377%
1523#

e415#*
14973

2176

Yél 27(732)
1358 1425
1091
e A,
sz + 1675

989 993
c20l#*
1514  1518%
1520% - 1S34#
1740#  1743%
1767 1770
ei48 2181
el
0% 1103#
156 1161
338 2371#
1317 13e4
1874 1508
1735 2045
1333 1371
23N
1524% 1527
c4eczs
© 2307 2325
1777 1786
2323t
23l3% c23ib#
1328 1360

COS

10-SEP-76 12:08 PAGE S5

1466

1546

1798

2320
1427

1478

1614

2156

23228
1468

15838

1721

2173

1480

1736

22364
1074

MNUe=r—= MMV
~

4

0

*

Ra2 §ig

1387 13

24718

1382 1395

2181 2280

2118

2132

2958




T™M-11 DATA-RELIASILITY 9 TRACK
DZTNED.P11

9278
89Ss
2
330
931
333
3%
1BSB
208
2348%
1627
1694
12248
1
1225
GENPR 18018
GENPAT= 108416 1268
oo BHES - 5343
GOWRIT 00S066 1580
GP1 unsaég 1802
Gl g0sS1 1587
HINUM SB1#
IDSELF 001666 100S
LRSRCR 000616 13;90
LENGTH (000S44 897s
LONUMN 007332 980#
LOOPER 001774 10S1s
MAXLEN 000S24 5973
MEMYK 0020S0 872
MEMBK 002074 873
MINLEN 000S26 88Es
MCDES D00&32 S2Ss
1352
Pty
1661
MSBITS 46 23528
MEGO 012342 1136
MSG1 012347 1833
MSGI0A 012731 1025
MSGIOB 013026 1041
MSGI0C 013081 1035
MSGIOD 013077 2081
MSGLll 013127 eeel
MSGl2 013155 1;24
MSGl3 013167 1757
MSGI4 (013201 1751
MEGIS 013213 1769
16 Cl3ez2 1772
MSGl7? 013231 1763
15618 013240 1768

1487
1001 #
9368

it

T
[
oo o -Sﬂ
nOoOUN~

DOS

MARCY1l 27(732) 10-SEP-76 12:08 PRGE Sé
CROSS REFERENCE TRBLE -- USER SYHBOLé

1493 1498
1008 1020*
937
, 3?
943
q4sS
4?7
949
951
1254 1257%
1728
23668
1131 12228
1303 1334 1366 1434
1400 4 2231
1623 1723 1997 2120
180S 1807 1809 1811
1940 1950 1962% 19708
1410 I413%  1414%  1416#
2026 231% 253&
2034 * 2219% 2261
1939 1948 1961% 19698
992 1029 1068 1073%
991% 1027  1067% 1072%
1266 1271 1583* 1288
1369 1370% 1378#% 1281@
1473%  IN76 1S10*%  1SSS
1666 1671% 1682% 1708
1019 1031 1051 108S#
24738 .
coH4ts
25484
25504
2552
ST
25568

- 24648

2204
1813

1421

1599

NN
BT DO
DOV O

2227
1818

1447 %

1677

NGO
RAcEN

»

£

4
2246
18198
1448%  [456 1459
2110
2108
1313 1320 1332#
1398 1408 I432#
181  1583% 1640
1114 1116* IS16

1460#

1337
1437
1642

1539

1462*

L1345
1942%
1643




9 _TRACK

TN-11 DATA RELIRBILITY
DZTMBD S REFERENCE TRBLE -- USER SYMBOL

3

MSGI9 Ol324
NSGe

o
-—

n

\lgm

F8d L3R

T

e
=

:E
U= MUV 0=
?o—- R | ey

A

ae—

b= p—o
v
P

SRR

§—2 B Bt b Boe b0 b P e b b= po s
RTINS

o
&

W

8
&

888§

e e s e e b=
—— "
oo

2o po

:

O00—-000
el o
S
£
N £
"uggggg
~3
3

SRR EtRE

15
8

s

EOERS

oot

0 U
DD

Serey

EEm
k=3

a8

S
¥zo

&t

3
[S=3
Pt Pt B2 Pt B2 P2 P2 b S Pt Pos oo Pocs

leslealoaloalee]

>—

~

ﬁ‘gl—.‘.—hiﬂhh’.—.—
L

1
1

:
~

g

EOS

HRCY;! 27(732) 10-SEP-76 12:08 PAGE S7

1783  2564s

Bl4* 1BIS 1622+
ééﬁ* 2113+ 2121
98S* 1999 2054

1004  1008% IS44  ]S4ex  1S49% 1589
1725 19%9e# 2000

1

® e
222?* cocb® 223S* 2240 2244 2245 2
1 1017 1547% 1Bl17%  1B2S 1717 1

130S 131¢ 1319 1336 1344 1351 1373 1380 13391
1483 1470 1554 1566  2463s

16098

1643 1646

1016 1018 102Cs

e180

1124% 1129 1214 1215 1251#

eldb 2143 2270 228l c289s
2074 2078 2255 2257 2380  c46cs

2374  238Ss @eu02

1225 1245 1249% 1411 1457 180! 1606 1835 1848
eCl0 2016 2138 2Il48 2157

1824 . e

1835

i848s 1850

186!

1873s

1890

i? 1. 1922

1080# 1257% 1278%  1294%  [31S*  1326% I347#  13S8% 1400

1626
219

2115#

1397

1743

1425+

1721%
2137%

2202#

1405

1793

1433#
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TN-11 DATR RELIABILITY 9 TRACK MACYll 27(732) 10-SEP-76 12:08 PAGE S8
DITMBD.P11 CROSS REFERENCE TRBLE ~-- USER SYMBOLS

1466% I478%  14BS* 1489%  IN91% 149Sx 1S02% 1SOS# 1S06#* 1S12# 1S28% 1S538+ |
15S1%  1S69% 1593! 15951 lsgﬂi lgggl 15151 1333; 16 1644%  1647%  1BSi# |
1665% 1668% 1683% 179&! 1710% 171 1716% 1723% [741% 1748% 179e% 1799% 1825
1832# 1878# e

¥ o

%

1887% 1923: 1928% 1932% 1967%  1997% 1g% 15#
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