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ABSTRAC T

THIS PROGRAM IS DESIGNED TO BE USED BY AN EXPERIENCED ENGINEER
/TECHNICIAN FOR EVALUATION AND DEBUGGING OF MAG TAPE DRIVES.

THE PROGRAM IS CAPABLE OF EXERCISING THE TE16 MAGNETIC

ON A MASSBUS THROUGH THE TMO3 MAG_TAPE

CONTROLLER. _ ANY COMBINATION OF TMO3'S & TE16°S UP TO A MAXIMUM OF EIGHT
(8), MAY BE TESTED BY A SINGLE EXECUTION OF THE PROGRAM. THIS
FLEXIBILITY IS POSSIBLE BECAUSE THE PROGRAM HAS NO FIXED PARAMETERS

OR TESTING SEQUENCE. THE ENTIRE TEST PLAN, INCLUDING PARAMETERS

AND OPERATING SEQUENCE, IS DETERMINED BY THE OPERATOR THROUGH

RESPONSES TO TELETYPE REQUESTS AND SETTING OF CONSOLE SWITCHES.

THE PROGRAM PROVIDES FOR TESTING OF ALL TAPE DRIVE FUNCTIONS
SUCH AS WRITING,READING,REWINDING,TAPE POSITIONING,EOT - BOT
SENSI~G AND ASSUMES A GOOD RH AND TMO3.

HOWEVER,; THE RH AND TMO3 ARE TESTED SOMEWHAT INTRINSICALLY
DURING THE TEST CYCLE IN ORDER TO PROVIDE FULL INFORMATION ABOUT
ANY ERROR CONDITIONS DETECTED.

DURING A TEST CYCLE, CHECKS ARE MADE FOR STATUS ERRORS,DATA ERRORS,

POSITION ERRORS,WORD COUNT AND CURRENT MEMORY ADDRESS ERRORS
WHEREVER APPLICABLE AS DETECTED BY THE RH OR TMO3.

REQUIREMENTS (HARDWARE)

A. ANY PDP-11 PROCESSER
B. 8K OF CORE

C. TELETYPE

D. TMO3 TAPE CONTROLLER
E. 1 TO B8 MAG TAPE DRIVES
F. MASSBUS CONTROLLER

LOAD ING PROCEDURE

USE STANDARD PROCEDURE FOR LOADING BINARY TAPES
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4. STARTING PROCEDURE

THERE ARE FOUR_(4) STARTING ADDRESSES THAT MAY BE USED;
200(8),204(8),210(8) ,AND 240(8):

A. 200(8): THIS ADDRESS MUST BE USED ON INITIAL START FROM
LOAD AS ALL PARAMETERS ARE ENTERED FROM HERE.
REQUESTS ARE PRINTED ON THE TELETYPE FOR ENTRY OF
RH STARTING ADDRESS, VECTOR ADDRESS, DRIVE NUMBER(TMO3 ADDRESS),
SLAVE NUMBER, DENSITY,PARITY,FORMAT ,RECORD COUNT,CHARACTER
COUNT ,PATTERN NUMBER,TAPE MARK AND STALL FOR READ,WRITE,
AND TURNAROUND. ALL REPONSES SHOULD BE MADE IN
OCTAL AND WITHIN THE LIMITS OF THE PARAMETER.
A QUESTION MARK (?) WILL BE TYPED IF ANY
CHARACTER ENTERED IS NOT BETWEEN O THRU 7 (OCTAL).
THE CHARACTER MAY BE RETYPED FOLLOWING THE QUESTION
MARK. IF THE RESPONSE IS NOT WITHIN ITS LIMITS. A
QUESTION MARK (?) IS TYPED AND THE ENTIRE RESPONSE
MAY BE RENTERED. SOME RESPONSES REQUIRE MORE THAN ONE
(1) CHARACTER, BUT NONE REQUIRES MORE THAN SIX (6).
RESPONSES OF MORE THAN ONE CHARACTER NEED NOT HAVE
LEADING ZEROS AND SHOULD BE TERMINATED BY A CARRIAGE
?ETLI,:L':U'ITF LESS THAN THE MAXIMUM NUMBER OF CHARACTERS

B. 204(8): THIS ADDRESS SHOULD BE USED ANYTIME A RESTART
OF THE PROGRAM IS NECESSARY AND THE PARAMETERS
ENTERED AT THE INITIAL START OF 200(8) NEED NOT
BE CHANGED. ALSO NOTE THAT ANY DATA PATTERN WHICH
HAD BEEN GENERATED BY SETTING THE RANDOM DATA
SWITCH (CONSOLE SWITCH EIGHT) WILL NOT BE OVERWRITTEN
AND THERFORE IS HELD IN CORE FOR USE UNTIL
CONSOLE SWITCH EIGHT(8) IS AGAIN SET AND THAT ALL STATISTICS wWIL

. 210(8): THIS ADDRESS IS THE SAME AS USING 204(8) IN THAT THE
PREVIOUSLY SET PARAMETERS ARE USED; HOWEVER, THE DATA
PATTERN IS RETURNED TO THE FIXED PATTERN ORIGINALLY
CALLED FOR AT THE 200(8) START AND ALL STATISTICS ARE CLEARED TO
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150 D. 240(8): THIS IS A SPECIAL ADDRESS WHICH WILL CAUSE THE
151 PROGRAM TO EXECUTE A PREDETERMINED TEST PLAN ON
152 ALL AVAILABLE DRIVES AND SLAVES. THE ONLY INPUT
153 REQUIRED BY THE OPERATOR IS A RESPONSE TO

154 REQUESTS FOR THE RH ADDRESS, VECTOR ADDRESS,

322 CONTINUOUS OPERATION OF THE SEQUENCE, AND NRZ ONLY.
157

158 E. 300(8): THIS ADDRESS IS TO BE USED AS A RESTART ONLY
159 AND WILL PERFORM JUST AS IN 200(8) EXCEPT THAT
160 THE PARAMETER INPUT LIST IS SHORTENED. THE SHORT
161 PARAMETER LIST CONSISTS OF DRIVE NUMBER, SLAVE
162 NUMBER, DENSITY, PARITY, FORMAT, RECORD COUNT,

163 (HARACTER COUNT, PATTERN, TAPE MARK, AND




CZTEDBO TMO3-TE16/TU77 DRT
CZTEDB.P11 15-NOV-78 13:19

164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200 ~
201
202
203

211

AN AN LS 1S 1S 1 N W1,¥ )
— emd ) —— ——d — — —
Nele « RNTe NV, ¥ NEV],¥

MACY11 30A(1052)

21-DEC-78 13:

««NOTE SEE ALSO

REGISTER START:

VECTOR ADDRESS:

DRIiVE NUMBER:

SLAVE NUMBER:
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INTERCHANGE READ.
SECTION 8~CONSOLE SWITCH SETTINGS

THE FOLLOWING IS AN EXPLANATION OF THE INITIAL
START (200 OCTAL) REQUESTS AND RESPONSES:

THE RESPONSE REQUIRED FOR THIS RLQUEST
IS TO ENTER THE ADDRESS OF THE FIRST RH
REGISTER (CS1) AS A SIX DIGIT UMIBUS ADDRESS.

THE RESPONSE FOR THIS REQUEST
IS TO ENTER THE INTERRUPT VECTOR ADDRESS
USED BY THE RH AS A THREE (3) DIGIT ADDRESS.

THE DRIVE NUMBER (MASSBUS ADDRESS

OF THE TMO3) IS ENTERED AS ONE (1)

OCTAL CHARACTER AND MUST BE WITHIN THE LIMITS
OF O THROUGH 7.

THE SLAVE NUMBER IS ENTERED AS ONE

(1) OCTAL CHARACTER AND MUST BE

WITHIN THE LIMITS CF O THROUGH 7.

WHEN THE SLAVE NUMBER HAS BEEN

ENTERED AND IS LEGAL, THE PROGRAM TESTS
FOR THE PRESENCE OF A SLAVE OF THAT
NUMBER. IF THE SLAVE IS AVAILABLE

A PRINTOUT OF 7 CHANNEL, IF APPLICABLE,
AND ITS SERIAL NUMBER (IN BCD)

WILL BE MADE TO ASSIST THE OPERATOR

IN SETTING OF DENSITY, PARITY, AND FORMAT.
A CHECK IS MADE FOR THE PROPER SETTING
OF THE DRIVE TYPE REGISTER; IF WRONG, A
MESSAGE IS PRINTED FOR INFORMATION ONLY.
IF THE SLAVE IS NOT AVAILABLE,

A MESSAGE STATING SO WILL BE

PRINTED AND A NEW SLAVE NUMBER

REQUEST WILL BE ISSUED. WHEN A

GOOD SLAVE NUMBER HAS BEEN ENTERED,
REQUESTS FOR OPERATING DENSITY

PARITY AND FORMAT ARE MADE FOR THAT
SLAVE AND SHOULD BE RESPONDED TO
ACCORDING TO THAT PARITICULAR SLAVE'S
NEEDS. AS MANY AS EIGHT (8) SLAVE
NUMBER REQUESTS MAY BE USED, HOW-

EVER, AT LEAST ONE MUST BE USED.

THE SLAVE NUMBERS AND THEIR RESPECTiVE
DENSITY, PARITY AND FORMAT MAY BE ENTERED
IN ANY ORDER. THE INFORMATION FOR
EACH SLAVE ENTERED IS LOADED INTO A
TABLE FOR REFERENCE IN TESTING.

IF LESS THAN EIGHT(8) SLAVES ARE
REQUIRED, THEN RESPONDING TO THE

SLAVE NUMBER REQUEST WITH A CARRIAGE
RETURN WILL TERMINATE THE SLAVE

ENTRIES AND CONTINUE TO THE NEXT
PARAMETER. IT SHOULD BE REMEMBERED
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220 THAT AT LEAST ONE SLAVE NUMBER REQUEST
221 MUST BE ENTERED. IF THE FIRST
222 REQUEST IS RESPONDED TO BY A CARRIAGE
ggz RETURN, THEN THE REQUEST WilLL BE REPEATED.
227 DENSITY: THE DESITY REQUEST IS RESPONDED TO BY ONE (1) OCTAL
228 CHARACTER AND MUST BE WITHIN THE LIMITS OF O THRU 4.
229 AS EACH SLAVE NUMBER IS ENTERED, A REQUEST FOR THE
230 OPERATING DENSITY FOR THAT SLAVE IS TYPED. THE
Sg; RESPONSE MEANINGS ARE AS FOLLOWING:
233 A. 3 = 800BPI, NRZI
234 B. 4 = 1600BPI, PE (9 CHANNEL ONLY)
237 PARITY: THE PARITY REQUEST IS RESPONDED TO BY ONE (1)
S%g OCTAL CHARACTER AND MUST BE EITHER O OR 1.
240 A. 1 = EVEN PARITY
%25 B. 0 = ODD PARITY
243 FORMAT : THE FORMAT REQUEST IS RESPONDED
244 TO BY TWO (2) CHARACTERS
522 AND SHOULD BE AS FOLLOWS
247 A. 16 = 9 CHANNEL NORMAL (TWO FRAMES PER WORD)
248 B. 15 = CORE DUMP (FOUR FRAMES PER WORD)
249 C. 16 = PDP=15 OR I1BM COMPATABLE (TWO FRAMES PER
Sg? (DATA IS BYTE SWAPPED ON TAPE)
252 RECORD COUNT:  THIS REQUEST IS RESPONDED TO BY A SIX (6) CHARACTER
253 OCTAL NUMBER FROM 1 TC 177777. REMEMBER LEADING
254 ZEROS ARE NOT REQUIRED AND IF LESS THAN SIX
255 CHARACTERS ARE ENTERED, A CARRIAGE RETURN
256 WILL TERMINATE THE RESPONSE. THE RECORD COUNT
257 [S USED IN CONJUCTION WITH THE CHARACTER COUNT
258 TO ESTABLISH A BLOCKING FACTOR FOR USE IN READ OR
S(S)f? WRITE CYCLES.

J

261 CHARACTER COUNT: THIS RESPONSE IS ENTERED AS FOUR (4) OCTAL
262 CHARACTERS WITHIN THE LIMITS OF 20 THRU 4000. AGAIN
263 LEADING ZEROS ARE NOT REQUIRED AND A CARRIAGE
264 RETURN TERMINATES A LESS THAN FOUR (4) CHARACTER
265 RESPONSE. THE CHARACTER COUNT IN CONJUNCTION
266 WITH THE RECORD COUNT IS USED TO ESTABLISH
267 THE BLOCK SIZE (CHARACTERS PER RECORD, AND
268 RECORDS PER BLOCK) USED IN READ AND WRITE CYCLES
269 THE SAME BLOCKING IS USED ON ALL AVAILABLE UNITS.
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PATTERN NUMBER: THIS RESPONSE IS A TWO (2) CHARACTER OCTAL

TAPE MARK :

NUMBER WITHIN THE LIMITS OF O THRU 15(8).

THE NUMBER ENTERED WILL CAUSE A SPECIFIC DATA
PATTERN TO BE USED FOR ALL READING AND WRITING. THIS
DATA PATTERN 1S NOT CHANGED UNLESS RANDOM DATA
1S REQUESTED BY SETTING CONSOLE SWITCH EIGHT (8)
TO A ONE. RESETTING OF THE RANDOM DATA SWITCH
DOES NOT CAUSE REVERSION TO THE FIXED PATTERN,
BUT WILL HOLD THE LAST GENERATED PATTERN UNTIL

A RESTART IS DONE FROM LOCATION 200(8), 210(8), OR 300(8).
WHEN OPERATING IN NRZ MODE (DENSITY 0-%)

THE PROGRAM CONSTRUCTS AND SAVES

BOTH AN EXPECTED CRC CHARACTER AND AN

LRC CHARACTER FOR COMPARISONS WITH

THE HARDWARE GENERATED CHECK CHARACTER

IN BOTH READ AND WRITE.

THE SELECTION OF DATA PATTERN ZERO (0) HAS A
SPECIAL USE. PATTERN NUMBER ZERO (0) WI'L

CAUSE TO BE READ IN AT THE HIGH SPEED PAPER

TAPE READER ANY DATA PATTERN DESIRED.

THE EXTERNAL INPUT DATA THOUGH THE READER

IS DONE BY PREPARING A PAPER TAPE WITH A PROGRAM
CALLED DTC. (MAINDEC-11-DZTUF-A=D) ANY CONFIGURATION
OF BITS AND CHARACTERS MAY BE USED AND A LIMIT
OF 377(8) CHARATERS IS IMPOSED. WHEN EXTERNAL
DATA IS INPUT, THE ENTIRE WRITE BUFFER IN

CORE 1S FILLED WITH THE PATTERN SO THAT ANY

SIZE RECORD MAY BE USED. DATA PATTERN

PATTERN ZERO (0) EXTERNAL PAPER TAPE NEED ONLY
BE READ ONCE AT INITIAL START OF 200(8), AND
NEED NOT BE READ AGAIN UNLESS OVERWRITTEN BY
RANDOM DATA. BE SURE TO LOAD THE READER

BEFORE PRESSING START.

THE TAPE MARK REQUEST IS USED TO DETERMINE
IF THE OPERATOR WISHES TO HAVE EACH

DATA BLOCK SEPERATED BY A TAPE MARK. IF
RESPONDED TO BY A ONE (1) THE TAPE MARK
WILL BE WRITTEN AND WHEN READING WILL
BE_EXPECTED AT THE END OF DATA BLOCK.

A ZERO (0) RESPONSE WILL DISALLOW TAPE
MARK. PLEASE NOTE THAT THE TAPE MARK
RECORD INCREASES THE BLOCK SIZE BY ONE (1)
RECORD; IN OTHER WORDS, A BLOCK OF 100
RECORDS WILL HAVE THE TAPE MARK AS RECORD 101.

INTERCHANGL READ: THIS REQUEST IS RESPONDED TO BY

A SINGLE CHARACTER INPUT OF EITHER

ONE (1) OR ZERO (0). A RESPONSE OF ONE (1)
WILL CAUSE ALL READING TO BE DONE IN

THE INTERCHANGE MODE. A ZERO RESPONSE
WILL CAUSE READING IN NORMAL MODE.

SEQ 0007
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SINGLE PASS:

STALLS:

THIS REQUEST IS RESPONDED TO BY EITHER A ONE (1)
OR A ZERO (0). RESPONSE OF 1, WILL CAUSE THE TEST
TO BE STOPPED AFTER THE LAST AVAILABLE DRIVE
REACHES END OF TAPE. A RESPONSE OF 0, WILL

ALLOW CONTINUOUS RUNNING THROUGH MULTIPLE PASSES.
TO RESTART AT END OF PASS, PRESS CONTINUE, OR
RESTART AT THE CONSOLE.

THE STALL REQUESTS ARE RESPONDED TO BY A SIX (6)
CHARACTER OCTAL NUMBER WITHIN THE LIMITS OF 1

THRU 177777. LEADING ZEROS ARE NOT REQUIRED AND
AN ENTRY OF LESS THAN SIX (6) CHARACTERS SHOULD

BE TERMINATED BY A CARRIAGE RETURN. EACH INCREMENT
OF THE VALUE ADDS ABOUT 2.6 MICSEC TO THE DELAY.

READ: THE TIME DELAY BETWEEN EACH RECORD READ
WRITE: THE TIME DELAY BETWEEN EACH RECORD WRITTEN
TURN AROUND: TIME DELAY BETWEEN CHANGES OF

TAPE DIRECTION (FORWARD,TO REVERSE,ETC.)
AND BETWEEN BLOCKS.

FIXED PARAMETERS: IT SHOULD BE NOTED THAT ALL PARAMTERS EXCEPT

FOR THE SLAVE DESCRIPTION VALUES (SLAVE

NUMBER, DENSITY, PARITY, AND FORMAT) HAVE NOMINAL
VALUES ALREADY STORED IN THE PROGRAM.

COUNT, CHARACTER COUNT, TAPE MARK AND STALLS) IS TYPED.
ITS PRESENT STORED VALUE IS ALSO PRINTED.

IF THESE VALUES NEED NOT BE CHANGED, SIMPLY

TYPE A CARRIAGE RETURN AS RESPONSE AND NO

CHANGE WILL BE MADE. EACH START OF THE PROGRAM
AT 200(8) WILL SHOW THE CURRENT VALUES OF THESE
PARAMETERS AS PER THE LAST ENTRY. WHEN A

FRESH LOAD OF THE PAPER TAPE IS DONE, THE
PARAMETERS WILL REFLECT THE FIXED VALUES STORED
IN THE PROGRAM.

. RECORD COUNT = 100

. CHARACTER COUNT = 200
. PATTERN NUMBER = 1
TM=0

INTERCHANGE READ = 0
. SINGLE FASS = 0

READ STALL =1

WRITE STALL = 1

TURN AROUND STALL = 1

—TIrIoOOmMMmMoOnD>
. e

SEQ 0008
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SAMPLE START AT 200(8):

THE FOLLOWING IS A SAMPLE OF THE

PRINTED REQUESTS AND THEIR RESPONSES.
RESPONSES ARE ENCLOSED IN PARENS FOR
CLARITY ONLY AND (CR) MEANS CARRIAGE RETURN

LOAD ADDRESS 200(8), SET CONSOLE SWITCHES, PRESS START SWITCH:

_AE16 TAPE DRIVE TEST

REGISTER START=172440(172440)

VECTOR ADDRESS=224 (CR)

'DRIVE NUMBER (4) ;
SLAVE NUMBER=(5) SN: 5009
DENSITY=(3)

PARITY=(0) -
FORMAT=(14) i
SLAVE NUMBER=(2) 9 CHAN SN: 0022 ;
DENSITY=(3) ;
PARITY=(1) )
FORMAT=(15) J
SLAVE NUMBER=(CR)

RECORD COUNT=100 (500) (CR)

CHARACTER COUNT=200 (38)?(7)(CR)
PATTERN NUMBER=1 (22)

(6) (CR)

TM=(0)

INTERCHANGE READ=(1)
SINGLE PASS=(0)

ENTER STALLS

READ=1 (CR)

WRITE=1 (CR)
., TURN AROUND=1 (3000) (CR)
THE PROGRAM WILL NOW PERFORM THE TEST CYCLE SET IN
THE CONSOLE SWITCHES ON SLAVE FIVE (5) THEN TWO (2),
ONE BLOCK ON EACH UNIT PER CYCLE, USING DATA PATTERN

NUMBER SIX (6) WITH A BLOCKING FACTOR OF 37 CHARACTERS

PER RECORD AND 500 RECORDS PER BLOCK. THE DELAYS ARE SET
FOR MINIMUM ON READ AND WRITE, AND APPROXIMATELY .75
SECONDS ON TURN AROUND.

NO TAPE MARKS WILL BE WRITTEN AND ALL READING
WILL BE DONE IN INTERCHANGE MODE (MAINT MODE 0001).

Lol

SEQ 0009
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AUTOMATIC MODE OPERATION

IF THE PROGRAM IS LOADED AND RUN IN AUTOMATIC (CHAIN) MODE
THE AUTO ACCEPT SEQUENCE TEST PLAN IS RUN. SEE SEC 11. BELOW;
THE SOF TWARE SWR IS INVOKED WITH A SWITCH SETTING OF 000000
IF LOADED VIA ACT11. NO OPERATOR INTERVENTION IS REQUIRED.

**EXCEPTION: IF THIS PROGRAM IS LOADED VIA TMDP CHAIN MODE THE
PROGRAM WILL TEST ALL SLAVES ON THE FIRST AVAILABLE
DRIVE EXCEPT SLAVE 0.

**NOTE: IN ORDER TO CHANGE THE DEFAULT SETTING OF THE SOF TWARE
SWR, CHANGE LOC: 176(SWREG:) TO THE DESIRED SETTING.

DATA PATTERNS

THERE ARE FIFTEEN DATA PATTERN GENERATORS STORED IN CORE
AND ANY ONE OF THESE MAY BE SELECTED. THE ONE UNIQUE
CASE 1S PATTERN ZERO(Q); SELECTION OF PATTERN ZERO(O)
REQUIRES THAT A PREVIOUSLY PREPARED PAPER TAPE BE
ENTERED AT THE HIGH SPEED READER, THIS TAPE CONTAIN>

A DATA PATTERN OF NO MORE THAN 377 OCTAL

CHARACTERS. THE FIRST CHARACTER READ IN IS THE

NUMBER OF ACTUAL DATA CHARACTERS THAT ARE CONTAINED

ON THE TAPE. EACH DATA CHARACTER MAY BE ANY
COMBINATION OF BITS AND WILL BE LOADED INTO CORE

AS THEY APPEAR ON THE TAPE. NO MATTER HOW MANY
CHARACTERS ARE ON TAPE, THE ENTIRE WRITE BUFFER (4000 CHARACTERS)
WILL BE FILLED WITH THE PATTERN ENTERED SO THAT ANY

SIZE RECORD CAN BE USED. (SEE DTC MAINDEC-11-DZTUF-A-D)
THE PROGRAM GENERATES A CYLIC REDUNDENCY CHECK
CHARACTER (CRC) AND A LONGITUDINAL REDUNDENCY CHECK
CHARACTER (LRC) FOR COMPARISONS AGAINST THE CRC AND LRC
GENERATED BY THE HARDWARE IN NRZI READS OR WRITES.

THE FOLLOWING IS A LIST OF THE DATA PATTERNS AVAILABLE:

DATAQ: EXTERNAL INPUT THRU HIGH SPEED READER (SEE DTC(C)

DATAT: ALL ONE BITS IN ALL CHARACTERS

DATAZ2: ALL ZERO BITS IN ALL CHARACTERS

DATA3: A ONE BIT WALKING FROM RIGHT TO LEFT IN A FIELD OF ZEROS
DATA4: A ZERO BIT WALKING FROM RIGHT TO LEFT IN A FIELD OF ONES.
DATAS: ALTERNATING ONE AND ZERO BITS IN EACH CHARACTER

DATAG: ALTERNATING ZERO AND ONE BITS IN EACH CHARACTER

DATA7: SAME AS DATAS BUT WITH EVERY OTHER CHARACTER COMPLEMENTED
DATA10: WALKING ONE/ALL ONE IN ALTERNATING CHARACTERS

DATA11: INCREMENTING CHARACTERS (000-377)

DATA12: DECREMENTING CHARACTERS (377-000)

DATA13: ALTERNATING CHARACTERS OF ALL ZERO AND ALL ONE BITS
DATA14: WALKING ZERO/ALL ZERO IN ALTERNATING CHARACTERS

DATA15: AUTO SEQUENCE PATTERN 0,0,-1,-1,-1,0,0

SEQ 0010
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6. RANDOMI ZATION

THERE ARE THREE (3) VALUES THAT MAY BE GENERATED RANDOMLY:

DATA, CHARACTER COUNT, AND RECORD COUNT. THESE ARE NORMALLY SET TO
SOME FIXED VALUE BUT MAY BE RANDOMIZED BY SETTING THE APPROIATE
CONSOLE SWITCHES.

A.

RANDOM DATA: (CONSOLE SWITCH 8)

GENERATES AN ENTIRE BUFFER, CHARACTER BY
CHARACTER, OF RANDOM DATA WHEN SWITCH 8

IS SET TO A ONE. ONCE SET, THE RESETTING OF
SWITCH 8 CAUSES THE LAST GENERATED PATTERN

TO BE RETAINED IN CORE. A RESTART AT LOCATION
200(8) OR 210(8) WILL CAUSE REVERSION OF THE

DATA TO THE FIXED PATTERN REQUESTED INITIALLY.

A RESTART AT LOCATION 204(8) WILL HOLD

THE LAST GENERATED PATTERN IN CORE UNTIL SWITCH

8 IS AGAIN SET.

ALTHOUGH THE DATA IS GENERATED AS RANDOM,

THE PROGRESSION OF RANDOM CHARACTERS IS ALWAYS

THE SAME FROM THE OUTSET OF RANDOMIZATION.
THEREFORE IT IS POSSIBLE TO GENERATE ONE TAPE REEL
OF RANDOM DATA ON ONE UNIT, RESTART THE

PROGRAM TO RE-ESTABLISH THE OUTSET POINT, AND
READ THE RANDOM TAPE REEL ON ANOTHER UNIT

FOR COMPATABILITY TESTING. IN MULTIDRIVE SYSTEMS THE SAME
BLOCK OF DATA, WHETHER RANDOM OR FIXED, IS
WRITTEN OR READ ON EACH AVAILABLE UNIT IN THE
ORDER THAT THEY WERE ENTERED, BEFORE BEING CHANGED.

RANDOM CHARACTER COUNT: (CONSOLE SWITCH 7)
GENERATES A DIFFERENT NUMBER OF CHARACTERS
PER RECORD TO BE WRITTEN ON EACH BLOCK CYCLE.
THE SAME NUMBER OF CHARACTERS PER RECORD IS
WRITTEN OR READ ON EACH AVAILABLE _UNIT BEFORE
BEING CHANGED. RESETTING SWITCH 7 HOLDS THE
LAST VALUE GENERATED.

RANDOM RECORD COUNT: (CONSOLE SWITCH 6)

GENERATES A DIFFERENT NUMBER OF RECORDS

FOR EACH BLOCK OF DATA WRITTEN OR READ ON

EACH BLOCK CYCLE. THE SAME NUMBER OF RECORDS

IS WRITTEN OR READ ON EACH AVAILABLE UNIT BEFORE
gEg‘?gAg?eNGED. RESETTING SWITCH 6 HOLDS LAST VALUE

SEQ 0011
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DYNAMIC PARAMETERS:

THE THREE (3) STALL VALUES ARE CONSIDERED TO BE DYNAMIC
PARAMETERS AS THEY MAY BE CHANGED WHILE THE PROGRAM IS
RUNNING BY TYPING A CONTROL B CHARACTER AT THE TELETYPE.

AS SOON AS THE BUS IS RELEASED BY THE MAG TAPE OPERATION

IN PROGRESS, THE PROGRAM WILL RESPOND TO THE CONTROL C INPUT
BY TYPING A REQUEST FOR NEW STALL PARAMETERS. THE LAST VALUES
THAT WERE ENTERED WILL BE PRINTED AS THE STORED VALUES AND MAY
BE CHANGED BY ENTERING NEW VALUES OR LEFT UNCHANGED BY

TYPING A CARRIAGE RETURN.

THE YOZZLE STALL IS ALSO DYNAMIC AND CAN BE CHANGED

BY TYPING A CONTROL B WHILE DOING A YOZZLE. A YOZZLE STALL
REQUEST WILL BE PRINTED AND SHOULD BE RESPONDED TO WITH

THE DESIRED VALUE.

SEQ 0012
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8. CONSOLE SWITCH SETTINGS

CONTROL :

1) CONTROL G <*G>;

SELECTS SOFTWARE SWR AND ALLOWS USER TO SELECT NEW SWITCHES.
THE MACHINE WILL THEN TYPE: SWR=XXXXXXNEW=
WHERE : XXXXXX IS THE OCTAL CONTENTS OF THE SOF TWARE SWR.
AFTER THE °'NEW=' HAS BEEN TYPED THEN THE OPERATOR CAN DO ONE
OF THE FOLLOWING AT THE TTY: :

A) TYPE A NUMBER TO BE LOADED INTO THE SOF TWARE SWR

B) IF A <CR> IS THE FIRST KEY DEPRESSED THE SOF TWARE SWR

CONTENTS WILL NOT BE CHANGED.

2) CONTROL A <*A>;
ALTERNATES USAGE OF THE SWR BETWEEN THE HARDWARE SWR & SOF TWARE SWR.

3) CONTROL B <*B>;
SEE SECTION 7 DYNAMIC PARAMETERS

4) CONTROL U <*U>;
DELETES ALL CHARACTERS TYPED IN RESPONSE TO A REQUEST.

THE CONSOLE SWITCHES ARE USED TO SET UP THE TEST CYCLE
DESIRED, TO GENERATE RANDOM VALUES, AND TO CONTROL ERROR
RESPONSES. THE SWITCHES SHOULD BE SET IN THE DESIRED
MANNER BEFORE PRESSING THE START SWITCH BECAUSE THEY

ARE ALL DYNAMIC AND WILL RUN THE PROGRAM IN ANY

CONF IGURATION. ALL SWITCHES SET TO ZERO(O) IS NORMAL.

SW15:  1=STOP ON ERROR

O=CONTINUE ON ERROR
SW14:  1=PRINT READ/WRITE STATISTICS
0=DO NOT PRINT STATS

DO NOT CHECK DATA ERRORS
CHECK DATA ERRORS

DO NOT CHECK WRITE STATUS ERRORS (NOR CLEAR THEM IF ‘THEY DO OCCUR)
CHECK WRITE STATUS ERRORS

DO NOT CHECK READ STATUS ERRORS (NOR CLEAR THEM IF THEY DO OCCUR)
CHECK READ STATUS ERRORS

DO NOT PRINT ANY ERRORS (EXCEPT CATASTROPHIC ERRORS)
FRINT ALL ERRORS

REWIND ALL AVAILABLE TAPES
DO NOT REWIND

=GENERATE RANDOM DATA
-'ISED FIXED DATA .

SW13:

i n

Sw12:

SWil:

SW10:

SW9:

1
0
1
0
1
0
1
0
1
0
1
0
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SW7:

SW6:

SWS:

SWé :

Sw3:

SWe:

Swi:

SWO :

2
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1=GENERATE RANDOM CHARACTER COUNT
O=USE FIXED CHARACTER COUNT

1=GENERATE RANDOM RECORD COUNT
0=USED FIXED RECORD COUNT

1=YOZZLE ON_CURRENT RECORD
0=DO NOT YOZZLE ON RECORD

1=DO WRITE/READ RETRIES
0=DO NOT RETRY

1=DO NOT READ FORWARD
O=READ FORWARD

1=DO NOT READ REVERSE
O=READ REVERSE

1=READ FORWARD FIRST
O=READ REVERSE FIRST

1=p0 NOT WRITE
O=WRITE

SEQ 0014
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SWITCH EXPLANATION AND EXAMPLES:

SW0=-3:

THESE SWITCHES ARE USED TO CONTROL THE SEQUENCE

OF MAG TAPE OPERATIONS PREFORMED ON EACH AVAILABLE
UNIT. THE BLOCK OF DATA DESCRIBED THROUGH

THE RESPONSES TO TELETYPE REQUESTS AT INITIAL START
WILL BE EITHER WRITTEN OR READ FROM EACH AVAILABLE
UNIT IN THE ORDER THAT THEY WERE ENTERED. THE SEQUENCE
OF OPERATIONS IS CALLED A CYCLE, AND WILL BE PERFORMED
CONTINUOUSLY UNTIL STOPPED BY THE OPERATOR. WHEN END
OF TAPE IS REACHED, THE UNIT WILL BE REWOUND AND
FLAGGED AS UNAVAILABLE FOR TEST UNTIL ALL UNITS HAVE
REACH EOT, AT WHICH TIME TESTING IS RESUMED ON ALL
AVAILABLE UNITS.

EXAMPLES: 0-3

A. SW0=0,SW1=0,Sw2=1,SW3=1
WRITE ONLY X RECORDS OF Y CHARACTERS

B. SwW0=0,SwW1=0,Sw2=1,SW3=0
WRITE THEN BACKSPACE AND READ FORWARD X RECORDS

C. SW0=0,SwWw1=0,SwW2=0,SW3=1
WRITE THEN READ REVERSE X RECORDS.

D. SwW0=0,SW1=0,Sw2=0,Sw3=0
WRITE THEN READ REVERSE AND READ FORWARD X RECORDS

E. SwC=0,Sw1=1,Sw2=0,SwW3=0
WRITE THEN BACKSPACE AND READ FORWARD THEN REVERSE

F. SW0=1,SW1=0,SWw2=1,SwW3=0
READ TAPE FORWARD X RECORDS

G. Sw0=1,SW1=0,Sw2=0,Sw3=1
READ TAPE REVERSE X RECORDS

H. Sw0=",Sw1=0,Sw2=0,Sw3=0
READ TAPE REVERSE THEN FORWARD

I. SW0=1,SwWw1=1,Sw2=0,Sw3=0
READ TAPE FORWARD THEN REVERSE

SEQ 0015
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SWS5:

Swé6=8:

SW9:
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SWITCH FOUR (4), WHEN SET TO A ONE (1), WILL

CAUSE ANY DATA RELATED ERROR TO BE RETRIED.

THE WRITE RETRY SCHEME CONSISTS OF REWRITING THE RECORD
IN THE SAME SPOT ON TAPE FOUR (4) TIMES. IF

ALL FOUR (4) REPEATS ARE SUCCESSFUL, THE

RECORD IS CONSIDERED AS RECOVERED, AND A TAPE
WRITE ERROR IS LOGGED. IF ANY OF THE FOUR

(4) REPEATS IS UNSUCESSFUL, A SKIP ERASE IS

DONE, A SUPECTED BAD TAPE SPOT IS LOGGED

AT THIS BLOCK AND RECORD NUMBER, AND A SECOND
RETRY OF FOUR REPEATS IS DONE. IF AFTER FOUR

(4) RETRIES, THE RECORD CANNOT BE RECOVERED

A NOTIFICATION IS PRINTED, AND TESTING IS

RESUMED ON THE NEXT RECORD.

IF 20(8) BAD TAPE SPOTS ARE FOUND, THE

SLAVE WILL BE REWOUND AND REMOVED FROM

TESTING WITH AN APPROPRIATE MESSAGE PRINTED.

THE READ RETRY SCHEME CONSISTS OF REREADING THE
RECORD UP TO EIGHT TIMES. IF ALL EIGHT REREADS ARE
BAD, IT IS A HARD ERROR. IF ANY REREAD IS
SUCCESSFUL, THIS IS A SOFT ERROR.

IF THE ORIGINAL ERROR IS OF THE NON-RETRYABLE

TYPE (IE: ILF _RMR,ILR,NEF,CBUSPE), THc RETRY SCHEME
IS NOT ENTERED AND A MESSAGE IS PRINTED.

SWITCH FIVE (5) WHEN SET DURING A READ
FORWARD OR REVERSE WILL CAUSE THE TAPE

TO CONTINUOUSLY READ THE CURRENT RECORD

BY SPACING EITHER FORWARD OR REVERSE AND
REREADING THAT RECORD. THIS TAPE MOVEMENT
IS CALLED YOZZLING. THERE IS A SOF TWARE
PELAY EXECUTED BETWEEN EACH SPACE/READ

OF THE RECORD AND IT MAY BE VARIED BY
TYPING CONTROL C ON THE TELETYPE DURING
THE EXECUTION OF THE YOZZLE AND RESPONDING
TO THE PRINTED REQUEST WITH A SIX (6)
DIGIT VALUE. THE YOZZLE STALL IS PRESET
TO A VALUE OF 3000 IN THE PROGRAM TO
PREVENT EXCESSIVE TAPE WEAR, BUT MAY BE
SET TO ANY VALUE THROUGH THE TELETYPE.

THESE THREE (3) SWITCHES CONTROL THE RANDOMIZATION
OF DATA AND BLOCK SIZE AND MAY BE SET

AND RESET AT ANY TIME. THE ACTUAL CHANGE

WILL TAKE PLACE BETWEEN BLOCK CYCLES.

SWITCH NINE (9) WHEN SET WILL CAUSE ALL
AVATLABLE TAPE UNITS TO BE REWOUND AT

THE END OF THE CURRENT BLOCK CYCLE. TESTING
WILL BE RESUMED AT A BLOCK COUNT OF

ONE (1) WHEN ALL UNITS HAVE REACHED BOT.

SEQ 0016
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SW10-13:

SWi14:

SW15:

SEQ 0017

THESE SWITCHES ARE USED TO CONTROL THE
ERROR HANDLING TO BE DONE ON THE TAPE
OPERATION DESCRIBED BY SWITCHES 0-3.

A. SWITCH TEN (10) WHEN SET TO A ONE
WILL DISALLOW ANY ERROR PRINTOUTS MADE
ON THE OPERATION IN PROGRESS. CATASTROPHIC
FAILURES AND INFCRMATION PRINTOUTS WILL
STILL OCCUR. IE: UNIT NOT AVAILABLE, ILLEGAL
BOT, DROP OR PICK OVERFLOW, AND EOT REWIND.

B. SWITCH ELEVEN (11) WHEN SET TO A ONE
WILL DISALLOW THE CHECKING FOR STATUS
ERRORS ON READ (FORWARD OR REVERSE) OPERATIONS.

C. SWITCH TWELVE (12) WHEN SET TO A ONE
WILL DISALLOW THE CHECKING FOR STATUS
ERRORS ON WRITE OPERATIONS.

D. SWITCH THIRTEEN (13) WHEN SET TO A ONE
WILL DISALLOW THE CHECKING OF READ
DATA. THIS SWITCH HAS NO EFFECT ON
STATUS CHECKING.

**NOTE THAT WHEN SW11 OR 12 ARE SET, NOT ONLY ARE ERRORS NOT CHECKED, BU
***THEREFOR USE CAUTION TO ASSURE THAT OPERATIONS ARE NOT UNEXECUTED DUE

*+x*xD0 NOT SET SW 11 OR 12 TO A ONE (1), DURING A RETRY SEQUENCE.

SWITCH FOURTEEN (14)WHEN SET TO A ONE (1) WILL

PRINT THE ACCUMULATED READ/WRITE STATISTICS FOR THE SELECTED
SLAVE UNDER TEST AT THE END OF THE CURRENT BLOCK

CYCLE. THE STATISTICS PRINTED ARE THE NUMBER OF BITS
DROPPED OR PICKED, THE NUMBER OF RETRIES, WRITE ERRORS,

READ ERRORS, AND DATA ERRORS.

SWITCH FIFTEEN (15) WHEN SET TO A ONE,

WILL CAUSE THE PROGRAM TO HALT ON ANY

ERROR DETECTED BY THE OPERATION IN PROGRESS.
[F BOTH SWITCH TEN (10) AND FIFTEEN (15)

ARE SET, THE ACTUAL ERROR DETECTED WILL

NCT BE PRINTED BUT WILL CAUSE A HALT.

IF SWITCH TEN (10) IS RESET BEFORE PRESSING
CONTINUE, THE ERROR WHICH CAUSED THE HALT
WILL BE PRINTED BEFORE TESTING IS RESUMED.
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9. ERROR PRINTOUTS

THERE ARE THREE TYPES OF ERROR PRINTOUTS MADE BY

THE PROGRAM; OPERATION ERRORS, DATA ERRORS, AND CONDITION

ERRORS. EACH ERROR MESSAGE PRINTED IS PROCEEDED BY A TWO LINE
HEADER WHICH CONTAINS THE DRIVE NUMBER, SLAVE NUMBER,

DENSITY, PARITY, AND FORMAT ON THE FIRST LINE, AND THE BLOCK NUMBER,
RECORD NUMBER, RECORD SIZE, AND ERROR TYPE ON THE SECOND.

A. OPERATION ERRORS:

THESE ARE ERRORS WHICH CAN OCCUR AS A
DIRECT RESULT OF A TAPE OPERATION.

1. READ/WRITE STATUS ERRORS: THESE ARE DETECTED BY EITHER THE TMO3
ITSELF OR BY THE MASSBUS CONTROLLER.
ALL STATUS ERRORS WILL BE REPORTED.

2. TAPE POSITION ERRORS: THESE ARE INDICATED BY AN INCORRECT
SPACE OR REWIND OPERATION IN WHICH
TAPE POSITION BECOMES UNREL IABLE.

5. DATA ERRORS:

DATA ERRORS WILL OCCUR WHEN TAPE IS

BEING READ AND THE DATA FROM TAPE DOES

NOT MATCH THE EXPECTED DATA. WHEN READING

IN THE REVERSE DIRECTION, THE RECORD NUMBERS
WILL BE COUNTED DOWN FROM LAST TO FIRST.

THE CHARACTER NUMBERS IN REVERSE READS WILL
ALSO BE COUNTED DOWN IN ORDER TO REFLECT

TAPE POSITION RATHER THAN THE ORDER TRANSFERRED.

BECAUSE DATA RECORDS CAN BE UP TO FOUR THOUSAND
CHARACTERS LONG, AN ERROR CONDITION WHICH WILL CAUSE
THE ENTIRE RECORD TO READ INCORRECTLY COULD CAUSE A VERY
LENGTHY PRINTOUT., THEREFORE, A COUNTER OF SUCCESSIVE
BAD CHARACTERS IS EMPLOYED. IF TEN (10) CHARACTERS IN
SUCCESSION ARE BAD, A NOTIFICATION IS PRINTED

(BAD RECORD) AND THE NEXT TWENTY FIVE (25) CHARACTERS
ARE SKIPPED BEFORE CHECKING IS RESUMED. IF THE

BAD RECORD CONDITION OCCURS THREE (3) TIMES IN ONE
RECORD, THE REST OF THE RECORD IS SKIPPED, DOWN

TG THE LAST TEN (10) CHARACTERS WHICH WILL BE

(HECKED. THE SKIPPING AND RESUMPTION OF CHECKING

WILL ONLY BE DONE ON RECORDS WHICH ARE LONG

ENCUGH TO ALLOW [T,
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C. CONDITION ERRORS: (CATASTROPHIC)

THESE PRINTOUTS REFLECT THE STATE OF THE TAPE SYSTEM
EITHER BEFORE OR AFTER AN OPERATION

1. EOT: WHEN EOT (END OF TAPE) IS ENCOUNTERED DURING
EITHER A READ OR WRITE, THE CYCLE IS COMPLETED
ON THE SHORTENED BLOCK AFTER WHICH THE SLAVE
WILL BE REWOUND AND FLAGGED AS UNAVAILABLE
FOR TESTING UNTIL ALL SLAVES HAVE REACHED EOT AND
ARE REWOUND. WHEN THE LAST AVAILABLE SLAVE
HAS REACHED EOT AND BEEN REWOUND TO BOT,
TESTING WILL BE RESUMED ON ALL SLAVES.

7. ILLEGAL BOT: WHEN A SLAVE ENCOUNTERS BOT DURING
A READ, WRITE, OR SPACE OPERATION, AN ERROR
IS PRINTED AND THE PROGRAM HALTED. THIS IS
A CATASTROPHIC ERROR. TESTING MAY BE RESUMED
BY PRESSING CONTINUE; BUT A RESTART IS
SUGGESTED.

3. NO INTERRUPT RETURNED: EACH TAPE OPERATION SHOULD BE
TERMINATED BY THE SETTING OF AN INTERRUPT IN
THE CPU. IF NO INTERRUPT IS RETURNED WITHIN
THE APPROPIATE TIME, AN ERROR IS PRINTED.

4. NO MEDIUM ON-_LINE: BEFORE AN OPERATION IS ATTEMPTED,
THE TMO3 IS CHECKED FOR MOL. IF IT IS NOT
SET, AN ERROR IS PRINTED, AND THE PROGRAM STOPPED.
TESTING MAY BE RESUMED BY PRESSING CONTINUE.

5. NO BOT ON REWIND: AS EACH SLAVE 1S REWOUND A CHECK
IS MADE TO ASSURE THAT PROPER POSITION AT BOT
IS ESTABLISHED. IF BOT IS NOT SET UPON COMPLETION OF
A REWIND, AN ERROR IS PRINTED AND THE PROGRAM
WILL HALT. PRESS CTTINUE TO RESUME TESTING.

6. POSITION ERROR: IF POSITION IS LOST DURING A RETRY,
A MESSAGE IS PRINTED, THE TAPE REWOUND,
AND REMOVED FROM TESTING UNTIL ALL ARE
RESTARTED AT BLOCK ONE.

7. BAD TAPE OVERFLOW: IF 20(8) BAD TAPE SPOTS ARE FOUND,
A MESSAGE IS PRINTED, THE TAPE REWOUND,
AND REMOVED FROM TESTING UNITLL ARE
RESTARTED AT BLOCK ONE.

8. HARD READ ERROR: IF ANY HARD READ ERROR IS ENCOUNTERED
DURING A RETRY, A MESSAGE IS PRINTED
REGARDLESS OF THE SETTING OF Sw10.

9. NON-RETRYABLE: IF ANY NON-RETRYABLE ERROR IS ENCOUNTERE
MESSAGE IS PRINTED REGARDLESS OF THE SETT]

D, A
NG OF Swi0.
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D. EXAMPLES:
GLOSSARY :

+PA

R

H 2
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CURRENT BLOCK NUMBER
CURRENT RECORD NUMBER
RECORD SIZE, IN FRAMES
WRITE STATUS ERROR
READ STATUS ERROR
SPACE ERROR

TAPE MARK

F ORWARD

REVERSE

= RH/TE16 CONTROL REGISTER
RH WORD COUNT

RH BUS ADDRESS

TE16 FRAME COUNT

= RH CONTROLLER_STATUS
TE16 DRIVE STATUS

TE16 ERROR REGISTER
ATTENTION SUMMARY

TE16 CHECK CHARACTER
RH DATA BUFFER

TE16 MAINTENENCE REGISTER
TE16 DRIVE TYPE

TE16 SERIAL NUMBER
TE16 TEST CONTROL
DATA FORMAT

PARITY

DENSITY

N = DATA PATTERN NUMBER (R = RANDOM)

SEQ 0020
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