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1.0 INTRODUCTION

This diagnostic tests the combined functions of the 13181 or
13183 Interface Kit (controller and cable) and the 7970
Diaital Maanetic Tape Unit, The diagnostic orovides for
checking tape speeds of - 12,5, 25 37.5, and 4S
inches—-per-second (ips). :

2,0 REQUIRED HARDWARE

2.1 HP 2100 Series Computer with at least 8192 memory
iocations (Bk Of core).

Re? Direct Memory Access (DMA  or DCPC in 21MX Series
Computers) is optional for 13181 interface. but is required
for 13183 operation,

Note: B8k of core is required for the diagnostics the
old versions of the diagnostics (13181 and 13183) will not be
obsoleted for use in 4k systems,

2e3 A opaper tape reader or other loadina device such as a
magnetic tape unit is required for j(oadina,

2,4 A teleprinter |Is required for operator desian,

2.5 HP 7970 Maanetic Tape Unit(s) with interface (device to be
tested) and scratch tapels),

3,0 REQUIRED SOF TWARE

3.1 HP 7970 B/C/E (9-Track) Tarpe Unit/13181A/13183A Interface
diagnostic binary tapes pPart no_ 13181-16001 and manuals part
no,13181-90095,

3.2 Diagnostic Configurator (HP product no, 24296) binary
tapes part no.24296=-60001 and manual, part no.02100-90157.

4.0 PROGRAM ORGANIZATION

This diagnostic program consists of thirty-one (31) tests plus
a control and initialization section, The initialization and
control sections accept the select code and ootions required
by the tests., The various tests are called into execution by
the control section as seaquential or selectable subroutines,
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This diagnostic uses the Diagnostic Configurator Program,

4.1 Confiqguration
The configuration section performs the followina functions:

4¢1.0 Turns off the interrupt system (CLC 0,C) and clears the
tare controller to prevent spurious. start-up during basic 1/0
testing,

4os1.1 Loads the I/0 select code from the switch register and
checks that the select code IS greater than 7. If it is less
than 7, a halt (102073) will occur, The operator must enter a
valid select code qgreater than 7, If it is a valid select
codes the select code and option bits are stored iInto location
116 octal,

4.1.2 Checks the option bits stored into location 116 for tape
speed and interface type (13181 or 13183), If switch register
settings are invalid a halt will occur (102072). If switch
register bit 11 is set (for 13183) &and there Is no DMA (DCPC)

available, error halt 102071 will result if bit 9 is clear,
The operator must enter a valid select code and options, Steo
4elel wWit) be repeated until selection is correct.

4.,1.3 Updates all the related 1/0 instructions in the program
which reference specific select codes,

4.1.4 The configuration section may be executed by starting
the program at location 100, The configuration section may be
byoassed by starting the program at location 2000, At the
compietion of the configuration section halt 102074 will occur
to atlow the operator to enter oprogram option bits in the
switch register. 1¢f the program is started at location 2000,
the program is at the same point as if the program had been
continued from the halt 102074 or from halt 102075 generated
by setting switch register bit 9,
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4,2 Test Control and Execution

The control seauence for the diagnostic alliows the selection
and execution of up to 31 tests, Location 135 octal will
contain the current test number and location 150 octal will
contain the current tape unit status, The contents of 150 wiil
be displayed in the Be=register during any error halt, Location

151 wil} contain the current Subtest number, During any error
halte the A=-register will contain the current subtest number
which will be embedded in the uoper half (bits 15«8) of the
A-reaqister, The current test number will be olaced in the

lower haif (bits 7-0),

The following chart gives a list of useful memory locations:
LOCATION CONTENTS

135 Current test number

150 Current tape unit status

151 Current subtest number

152 Current unit setected

153 Last command issued

154 Expected status
Al tests are written in subroutine $orm; The subroutines are
placed in a contiguous manner in memory, To execute the

individuat diagnostic test sSubroutines, the control program
uses a table of pointers to determine the test (ocation,

Since the diagnostic is switch register controlleds oroqram
option bits are monitored by the control proaram to determine
oocerator changes in the diagnostic execution, Switch register
bits 94124139 and 15 are checked by the control program, Bit 9
is checked by any test program which is quite lengthy, Bits 13
and 15 are not used by individual test sections, Bit 8 is
checked by the control program during basic I/0 testing and
atl other tests which require operator intervention, The test
control and execution section performs the following
functions:

4,2.0 Turns off the interrupt system CLC 0+.C and clears the
tace controliler,

4.,2,1 Outputs an introductory messaqe preceded by A& carriaaqe
return/iine feeds No halt will occur after the message is
output,
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4.2.2 Checks bit 9 to initiate changes in the test sequence to
be performed or to ahort the pPresent test beinag run, The
A/B-reaister contains the sequence of tests with bit 0 0of the
A-reaister corresponding to ;est 0, biIt 1 corresponding to
test 1 etc, (see Table VI!I).

4.2¢3 If bit 9 s not set, the cefault set of 27 tests s
executed, It should be noted that tests 28, 29, 30, and 31
must be selected by the operator, The default tests are stored
in location 143 and 144 octal as shown below:

143 ocT 177777

144 OCT 007777
4o,2.6 1f Switch register bit 9 is set a halt 102075 witl occur
to allow the operator to change the test sequence, If no tests
are selected the A/B-~register will contain the oreviousty

selected tests,

442,5 Puts halts (106077) Iin locations 2-77 octal, Also
restores the 106077 hailts in locations 2«77 oprior to the
execution of each test,

4¢2.6 Checks Jlocations 143 and 144 to determine If a test is
to be run, If yess it runs tests if no, it Checks the next bit
and continues to search for a selected test, In addition,
location 135 will contain the test number of the test
currentiy beina executed, Updates the contents of location 135
with the current test number and the contents of location 151
with the current subtest number

Checks the currently selected tare unit for on-iine conditiong
I¥ the unit is not on-llne, it will select the next one«line
unit or If bits 0-3 are set, will select the next sequential
tace unit indicated by the switch register settings,

4.2,7 After running a selected test, bits 15, 9, and 13 of the
switch register are checked_ in that priority for overator
changes to the program running,

A description of each bit follows:

Bit 15 Initiates & halt at the end of Individual tests. The
halt will be 102076, The A-register will contain the current
tes; number ,

Bit 9 initiates & return to user test selection, Halt 102075
will occur with the A/B-register containing the last sequence
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of tests selected.,
Bit 13 initiates a loop on the current test being executed.

4.,2.8 At the completion of¢ aitl selected tests, the
diagnostices test control section performs the following?

Checks switch reagister bit 12 to determine if a |oop on the
diagnostic was reqQuested.

Prints the message MPASS XXXXXX® (if teletype present) and
continues proqram execution if bit 12 is set, The bpass count
is cleared whenever the progoram is restarted from location
2000 octal,

Note:? The test control and execution section begins at
location 2000 octal in memory, The configuratijon section is
bypassed by starting the program at this location,

Selects the next seauential magnetic tape unit or the next
on-{ine unit selected on the switch register, If§ bit 12 is
sety, then the diagnostic will (copo or iIf 12 is clears then
press RUN to continue, In any case, the diaanostic will bpe
repeated using the next on=iine unit,

4,3 Message Reoorting

There are two types of messages, error and information, Error
messages are used to inform the operator of a failure of the
controller to respond to & given command or seaquence,
Information messages are used to inform the ooerator of the
progress of the diagnostic or instruct the ooerator to perform
some operation related to the controller function, In this
case an associliated halt will occur to allow the operator time
to perform the functions, the operator must then press RUN,

I1f & console device is wused, the orinted message will bpe
preceded by a UYE® (error) or wHu (informatijon) and a number
(in octal), The number is also related to the halt code when &
console device is not available, Refer to Table 11 for
specific details of various error messages,
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Error messages can be suppressed by selection of the switch
register bit 11 and error halts can be suppressed by switch
register bit 14, This Is useful when looping on a single
section that has several errors,

Information messages are suppressed by switch reaister bit 10,
Sections with operator messages and associated halts can be
suppressed by switch register bit 8 or if in diagnostic loop
modes they are automatically passed,

4,4 Test Selection

The ' control portion of the program provides for the operator
to select his own test or sequence of tests to be run. The
operator selects switch register bit 9 to indicate he is ready
to make a new test seauence selection, If the oroaram |s
running, that test will be complieted and then the program wiil
halt, Now the operator loads the A/B-register with the tests
desired, The A=~register bit o0 represents Test 0 (Basic 1/0),
bit 1 represents Test 1y and SO on up to bit 15 o0f the
B-register which represents Test 31, The operator must then
clear switch reqister bit 9 and press RUN., The operators

selection will then be run, If the operator clears all bits or
makes no selection, the standard sequence will be run, Refer
to Table VIII for a 1list of test numbers and their

corresponding A/B=-register settings,
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5.0 OPERATING INSTRUCTIONS
5.1 Setting Uo the Interface

Sele0 Consult the approoriate Operating and Service Manual for
the 13181 or 13183 interface to verify that the crystal and
timing straps are correct, (manual part no.'s 13181-90000 or
13183-«90000),

Selel INstall the interface and priority card (If neeaded) to
enable the priority chain,

5.2 Loading Binary Tapes

Se2.0 If & configured Diagnostic Confiqurator binary tape is
availablies, USe binary l(oader and go to section 5,3

5.2.1 Load the Diagnostic Confiqurator binary object tape and
configure it according to the Manual of Diagnostics (M.0,D,)
for it,

S.2.,2 Load the diaagnostic binary ot ject tare, At this point a
binary tape of the combined confiqurator and diaanostic mayvy be

dumped using the configurator dump routine, Refer to the M.,0,.,0
for the confiqurator dump routine operating instructions,

S.3 Confiquring the Diagnostic

5.3.0 If a configqured diagnostic binary taove was loaded oo to
section S,4,

5.3.1 Load starting address 10n in the P-register,

Se3.2 LOoad the switch recister with the select code of the

magnetic tape unit (data channel), the tape drive soeeds And
inter face type (see chart below),
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SWITCH REGISTER BIT TABLE SPEED (IPS)

18 45
14 37.5
13 25
12 12.5

Tape Interface

11 13183

10 13181

9 Non DMA (DCPC) for 13183
S-O’ Select Code

5.3.3 Press PRESET (INT/EXT) and press RUN, The computer will
run and then hait with 102074 in the Memory Data Register. 1If
hatt 102073 occurs the select code input was less than 73
correct the select code and press RUN, If halt 102072 occurs,
check tape unit options and press RUN, If hait 102071 occurs
and bit 9 is clears the 13183 diagnostic was selected and
there {is no DMA (DCPC) availaeble, Correct switch register
settings and press RUN.,

At this point the operator may dump the configured program,
Refer to the Diagnostic Confiqurator M,0,0, for the
configuration dump routine operating instructions, If this s
done the operator must set the P.register equal to 2000 before
continuing to the next section,

Se4 RUNNING the Diagnostic

S.4.0 If a confiaured diagnostic binary tape was loadeds set
the P-reqgister equal to 2000: if not, skip this step,

5.,4.1 Make selection of switch register options according to
Table I, If the switch register is cleared a standard test run
is performed, If it is desired to change the tests to be run
at this pointy, set switch register bit 9 and press RUN, Halt
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102075 witl occur, The A/B-registers may be set to the desired
tests followed by clearing switch register bit 9, It is
recommended that the standard run be performed initially
before chanainag the tests selected,

54,3 Press PRESET(INT/EXT)Y &8na press RUN, The program will
execute the diagnostic accordina to the switch register
options,

An introductory message n7970-13181 Diaqg," or “7970-13183

Diaa.," devending on which diagnostic was seflecteds will ne
tvoed {providing the teleprinter was configured Aas descriped
in section 5,2), The diagnostic will then be executed, If the

tests requiring manual intervention ¢from the ooerator are not
suppressed (switeh register bits 8 and 12) then the followinag
messaae will occur:?

14024 Press PRESET (EXT/INT), RUNn fotltlowed by the messaqe?
"H025 BI-0 COMP FOR DATA CHnu

The message HO024 then occurs again in connection with basic
170 test for the command channel, followed by the messaqge:!

"H02S BI-0 COMP FOR CMND CHr,

S.h4.,4 At the completion of the diaonostic and poroviding switch
reqgister bit 12 was not selectecd, the following message will
occur

MPASS XXXXXX!

followed by hatt 102077 (A-register will hbe equal to oass
count),

At this pointy the operator may repeat the diagnostic by
pressing RUN, 1§ the operator wishes to change the tests being
executedes he may set bit 9o of the switch register and press
RUN, Halt 102075 wiil occur, He may then change the
A/B=reqister to correspond to the tests desired,

The above bprocedures have assumed no errors have occured
aduring the diaagnostic run., 1§ a8n error does occur, a messaqe
will.be typed followed by a halt, The proaram may be continued
by oressina RUN,

It Is recommended that the diagnostic be run four times for
each on=line unit {(up to 4 unijits), The first time it is run,
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the A/B-reqister and switch register should be clear, This
allows a standard run of all diagnostic tests, Afterwhichs it
is run with the A/B—register clear but switch register bits 8

(delete test which reauire operator intervention) and 12 (looo
an diaanostic) set,

To deiete tests with rewind commands embedded in thems see
Table IX. This is useful if the operator wishes to have the
diaanostic cycle until an EOT is reached,

If switch register bit 12 was not selected the computer wiltl
hatt with 102077 in the Memory Data Register. At this point
the A-register contains the pass count, To run another opass,
the operator need only press RUN,

5.5 Selecting Tests

5.5.0 To select a new test seauence or to abort the proaram.
set bit 9 of the switch register at any time, On completion of
the current test or error message, the oroaram will hait
102075,

S«5.1 Refer to Table VIII for A/B-register settings and their
corresponding test numbers, Make a ~new sefection in the
A/R-reqister, Clear bit 9 and press KUN,

5.%.2 The new test seauence will execute,
5.6 Restarting the Diaanostic

S«6.0 If the prooram was halted for some reason in the middie

of a3 routines the program may be restarted at 2000 and proceed
from section S,4,1,

S5¢6.1 TO reconfiqure for a different select code (or channel)
start from section 5,3,.1,

5.5.2 If a trao cell hatt occurs (106077 in Memory Data
Reqister) and the reason for the halt has been determineds the
proaram mAy be restarted at location 2000 and proceed from
section S,4,.1,
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5,0 TEST DESCRIPTION

See Table VIII for a summary of tests,

The following footnote symbols will be used throughout this
section and the text will not be repeated on each page:

# Indicates this test reaquires operator intervention (bit 8 of
the switch register deletes this test),

##% Indicates this test will be deleted if a 13183 interface is
used,
#u  Indicates this test will be deleted if DMA (DCPC) is not

available,

Individual tests are out|ined below:
6,1 Test 0 Basic I/0 Tests =«
Test 0 is used oOn both the command and data channel select

code, note: CH means channel,

Subtest 1: Checks the abitlity to clear and set, and tests the
interrupt system, The following instruction combinations are
tested:

CLF 0 - SFC O

CLF 0 - SFS 0

STF 0 - SFC O

STF 0 - SFS 0
Errors in the above seauences produce error messages E000-€003

a8s shown in Taple I1.

Subtest 2: Checks that the test select code does not cause an
interrupt with the flag and controtl set on the carde and the
interrupt system off, The seauence of instructions is shown
beltow:
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STF CH
STC CH
CLF o

The CLF O instruction should inhibit an interrupt from
occur ing, Error message E004 oOcCcurs if CLF 0 falls,

Subtest 3: Checks the ability to clear and set, The ¢following
Instruction combinations are tested:

CLF CH - SFC CH
CLF CH -~ SFS CH
STF CH -« SFC CH
STF CH - SFS CH

Errors in the above sequences produce error messages E00S-
£E010 as shown in Table I1l.

Subtest 4: Checks that the f189 of the card under test is not
set when all other select code flaas are set, Error messaaqe
EOll occurs if a flag is set Incorrectly,

Subtest S: Checks the ability of the card under test to
Interrupt, With the ¢flag and control set and the interrupt
system on, there should be an interruot on the channel, 1¢
note error message E014 occurs, Checks are also made to
insure that tne interrupt occurred where exoected. The
interrupt should not occur before a string of opriority
affecting instructions are executed, :
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Thae foliowing instructions are used to crheck that thevy hold
off the interrupt during their execution:

STC 1

STF 1

cLC 1

CLF 1

JMP #41
DEF &4}
JsB #+1
DEF #+1
NOP

€rror messages EO012 and EO1s will occur if this is not true,

The instructions being executed prior to and just after the
interrupt are checked to see that they execute orooerly, 1¢

they do noty error message EQP6 will occur, Checks that
another interrupt does not occur when the interruot system is
turned back on, Error messaqge EQ13 will occur if the above |s

not true,

Subtest 6: Checks that with the interrupt system on and the CH
control and fl1ag setethere is No interrupt foliowing a CLC CH
instruction, The following sequence of instructions are used:

STC CH

STF CH

STF O

CLC CH
1f the CLC CH fails to inhibit an interruot, error message
FO16 wit| occur, Checks that the CLC 0 instruction inhibits

interrupts when the CH control and flag are set, The followina
seaquence of instructions is used:
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CLF CH
STC CH
STF CH
STF o
cLC o
If the CLC 0 fails to inhibit an interrupt, error messaqge EO017

will occur,

Subtest 7:# Checks that the PRESET (EXTERNAL and INTERNAL i¢
apolicable) buttons on the front pane| perform the folliowing
actions:

l. Sets all flags (EXTERNAL).

2. Clears all control (EXTERNAL),

3. Turns off the interruot system (INTERNAL) ,

4, Clears the 1/0 data |ines (EXTERNAL),

Error messages E020-E023 will occur if an error occurs in the
above tests,

6,2 Test 1) Initial Clear Controller and Unit Selection

Subtest 1: Checks that tape controller Clears, 1§ tne clear or
any other commands are rejected., then error messaae E027 wilil
occur, If the clear command faiils to execute within the
required time error message E030 will occur,

Subtest 2: Selects tape units n throuah 3 and outputs status
on list device (message H034), An additional test is made for
unit selection identification i¢ & 13183 interface is used,
Error message EO031 will result if# unit ID is in error,

Error message EO032 will occur any time there are no units

on=line, Note: See Table 1II for octal representation of the
status word.,
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Subtest 3! Checks switch reaister bits 0-3 and verifies the
corresoonding tape units are On-iine, 1§ switch register
settinas do not correspond to tape units, error message E033
will occur, If bits 0-3 are clear, no check will be made.

.3 Test 2 Beginnina of Taoe (BOT) Check

Subtest 1: Checks status of tape unit and verifies unit is at
beainning of tare(BOT), 1f the unit is not at load point(BOT).
a rewind command is issued and BOT condition is checked, If
any rewind faills, error message £E03S will result,

Subtest 2: Executes a gap command and checks the status to
assure tape unit moved off load point, Error message E036 will
result if§ the aap command fails,

Subtest 3: Executes a rewind command and checks for BOT
condition,

Subtest 4@ Issues a rewind command at BOT and waits for a
maximum rewind reset time, Error message E040 will occur if
the controlier busy bit is still set,

The maximum rewind reset time isS defined as follows:

TAPE SPEED(ips) TIME (milliseconds)
12.5 3
25 2
37.5 1
45 1
Note: The Diagnostic Confiourator has only a 1 millisecond
resotution and a minimum time of 1 millisecond,
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6,4 Test Command Reject at Beginning of Tape (BOT)

Subtast 1: Checks the tape unit under test is at BOT3 I1f§ not,
8 rewind command is i ssued,

Subtest 2: Attemots a packspace record command (BSR) and
checks the status for a command reject, If the command reject
bit falls to sety error message ENs4l wWill resulit,

Subtest 3: Attemots a backspace file command (8sSf) and checks
status for command reject. If the command reject oit fails to
sets error messaqge E041 will resuit,

6.5 Test & write Command Execution Time

P

Subtest 1: Issues a gap command to move tape off B30T, Issues &
write command on completion of the previous 9ap commands and
waits 16 system clock pulses (SCP) for the 13183 or waits 21
SCP's for 13181 Interface, 1f the data channel flag is not
set within the time constraint, error message EO047 will
result, An additional 10 ocer cent is added to the above timing
constants,

Subtest 2: Issues & clear command to stop tape motion started
In subtest 1, If the clear command fails to stop tare motion,
error message E043 will result,

The maximum write start-up time is defined as ¢s)lows:

TAPE SPEED(ips) 13181 13183
12,5 35 46
25.0 18 23
37.5 12 15
45,0 ’ 10 13
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H.h Test 5 Gan Command Execution Time

Subtest 1: Issues a aap command to move tapce wunit off BOTS
trror messaqe E036 will result if a o3o command fails to move
the tape unit off BOT at Anytime,

Subtest 2: Issues a aap command and the oroaram waits for 3
minimum gap time, If the tape unit is not busy (gap too
short)e error messace EO0S51 will result,

Subtest 3: waits the maximum qQap time, And if the taoce unit is
still busyes error messaae ENs2 will result,

Subhtest 48 Same as subtest 2. exceot that a g3p file mark
command iS used,

Subtest S: Waits for the gap command to finish and then.
chacks for an end of file condition, Clears the controlier and
rackspaces over the file mark, The status is checked aaain to
ensure the file mark was read,

The minimum qap time will be defined for diaanostic ourposes
to be:

l. The time it takes to move 4,8 inches of taoe using a 13181
inter face, minus 10 oercent of this time,

2, The time it takes to move 3,0 inches of taoe using a 13183
inter face, minus 10 percent of this time,

The maximum gap time will be defined for diaagnostic purooses
to be:

l. The time it takes to move 4,8 inches of tape using a 13181
inter faces, Dlus 10 percent of this time,

2. The time it takes to move 3,0 inches of tape usina a 13183
inter face, plus 10 percent of this time,
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The minimum 9ap time (in milliseconds) is defined as €0l )ows:

TAPE SPEED 13181 13183
12,5 344 216
25,0 173 108
37.5 115 72
45 96 60

6,7 Test 6 Fite Mark command Test

Subtest 1: Places the tape unit at 80T,

Subtest 2: Writes A flile mark and checks status for end of
file (EOF) bit set, If the EOF bit is not sety error message
EO0S3 will resuit,

Subtest 3 (FSR): Issues a rewind command and verjfies the tape
unit is at BOT and the EOF bit is clear, Next, a forward space
record command is issued and & check is made that the EOF bit
is set,

Subtest 4 (BSR): Clears the controlier and Checks for status
clear, If the status fails to clear, error message E043 will
result, Next a backspace record command is issued and the
status is checked for EOF, If the EOF bit fails to set at the
appropriate times error messagce Eg0s53 wiil result, Alsos f the
unit has returned to load point, error message EO055 will occur
to indicate an initial gap error .,

Subtest & (FSF): Issues a rewind command And plAaces the tape
unit at 60T, Nexty a forward space file command (FSF) is
issued and a check is made to assure the tape unit is no
lonaer at BOT and the EOF bit is set,

Subtest 6 (BSF): Clears the controller and and issues A
backspace file command (BSF), The status is aqain checked for
EOF .bit set,
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Subtest 7: Returns tape unit to loed point, and issues a write
command, The oroaram waits one g8p time and then, verifies
that the Iinitial gao is nNot skhorter than the minimum
requirement,

6.8 Test 7 Muitiple File Mark Test

Subtest 1: Writes one-hundred (100) file marks and checks the
status after each file mark to assure the EOF bit is set,
Error messagde £053 will result If the status is incorrect,

Subtest 2: Issues & series of 100 backsoace record commands
and checks that after each BSR command an EOF bit is set anad
that 100 file marks were read, Error message E064 will result
if 100 file marks are not counteo,

Subtest 3: If Subtest 2 passes, one-hundred (100) records are
read using a read commands aNd & Check is made that 100 fiile
marks were read, Error messaqe>506a witl result if an improper
number of file marks were read,

6,9 Test 8 Initial write/Read Test

Subtest 1: Writes a one~hundred (100) word record of all ones
and checks the status for data errors. Any data error which
occurs durinag a write operation will cause error messagQe E065,

whenever there |s & write error the followina procedure will
be used:

le The record in auestion will be backspaced and rewritten
three times,

2. 1f the record again fails to be written, a agao command will
be attempted, and step one will be repeated,

3. Steps oOne and two will be repeated ten (10) times before
the proaram aborts the current test,

4, The status will be reported everytime a write fails, exceot
when the status |Is identicatl to the previous one,

Se The number of rewrites will always be reported,
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Subtest 2: Backspaces the record previously written in subtest
1 and reads the record, A check is made for data intearity and
content, Error message E066 Will result if there is a status
word error, kError message E£042 Wwill result i¢ the input and
outout buffers do not aqgree in content and lenath,

Whenever there is a read error the following procedure will be
used:

l., Ten rereads will be attempted before the proaram aborts the
testo

2., The number of rereads will always be reoorted,

Note:13181 only= The CRCC will be checked on every record

writtens, but the CRCC check can be suporessed by settinag
switch reqgister bit 7,

6,10 Test @ 125125 Read/write Test

Subtest 1: Wwrites a one-hundred (100) word record in which
each word is eaual to 125125,

Subtest 2: Same comments as Test /-.subtest 2.
6,11 Test 10 Force Data and Timing Error Status

Sunhtest 1: Writes a record one=hundred words in length of all
ones, Next a file mark iIs written and bothr file mark and
record are backspaced,

Subtest 2: Forces data and timing errors by reading the record
pPreviousiy wrijtten in subtest one and not transferina any data
to the comouter during the read operation, I§f the data and
timing error bits of the status word fail to sety error
messaqge E100 will occur,

Subtest 3: Rackspaces the recorc previously read in subtest
twoe 8nd overwrites that record with 8 words of all zeros
followed by a clear COmmand; This procedure creates a record
with a known parity error.
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Subtest 4: Backsonaces the record previously wrjtten in subtest
three, A read forward file command (RFF) is issued and &
status check is made upon completion of the read operation, If
the EOFs data errors or odd byte bits in the status word are
not set, error message £100 will result,

Note: The RFF command is not a supported hardware function,
Its purpose in this diaagnostic is limited ¢to forcing datea
errors and thus checking the corresponding status bits,

6,12 Test 11 Record Spacing Test

Subtest 1 and 2! writes two records of lenath 100 words. The
first record is composed OFf al) ones and the second consists
of 125125 pattern in each word,

Subtest 3: Clears the controller and issues a backspace record
command (BSR), While the BSR command is executing, a select
unit command is given, It should be notea that the select
command addresses Aa logical uUnit other than the unit under
test, If the command reject bit fails to set. then error

message EO041 will result, If the select unit command is not
rejecteds the status wilil be checked; if it is an 13183 "
inter faces. the ID and status will be reported, INn any casey,
the current unit which was under test will be selected aaqain,
Note!: If suptest 3 failse this test will be ahorted

Subtest 4: Issues a read record ¢forward command (RRF) and
durina its execution, issues & BSR command and then checks
the status word for the command reject bit to be set, If the
the command reject bit fails to set, then error message E041
will result,

Subtest S: Issues two BSR commanas followed by a FSR command,
The second record is again read and error messaae E104 will
result if it is the incorrect record,

Note: The correct record will pe the second, The content is
100 words of 125125,
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6,13 Test 12 File Spacing Commands

Subtest 1 and 2: writes two records identical to those
described in Test 1lle subtests ] and 2. A file mark is placed
at the end of each record,.

Subtest 3: Issues & backspace file command (BSF) followed by a

backspace record command (8SR), A record is then read and if
it is not the second record written in subtest ones error
messaqge E104 will result,

Subtest 4: Issues a forward space file command (FSF) ¢foltowed
by two BSF commands, Another FSR command is issued fol lowed
by &a RRF command, A record is then read and if It is not the
second record wrjitten in subtest one, error message E1046 will
resuit, -

Note: The correct record will be the second record. The
content is 100 words of 125125,

6,14 Test 13 Clear Time Check During a Motion Command

Subtest 1 and 2: wWrites one .record using 100 words of atl
ones, The record Is then backspaced and read for a check on
data integrity,

Subtest 3: Issues & backspace record command (BSR),., During the
HSR command operations a clear command is issued and the
eroaram waits for the maximum clear time, If the controller
busy bit Is not clear at the end of the delay operiod. error
message E030 will result,
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The maximum clear time is defined as follows:

TAPE SPEED (ips) TIME (milliseconds)
12,5 35
25.0 18
37.5 12
45,0 10

6.15 Test 14 Interrecord Gap

Suhtest 1: Writes two(2)e One word records followed by a file
mark, The first record contains one word of all nlssn and the
second contains 100 words of all M2i1sn, The two recoras are
backspaced and checked for data integrity,

Subtest 2: Backspaces both records and beqQins a read forward
file command (RFF). The #first one word record sets the
controller data fl1ag which in turn starts a timer, The oroqgram
waits for a delay operiod correspondina to the minimum
interrecord qap(IRG) time: afterwhiche the data flaa s
checked, 1f the data flag is set, error message Ell2 will
indicate the IRG is too short,

Subtest 3: Waits a second short delay period (maximum IRG
time)e and again checks the data flag, Error message E£113 will
result if the data flag is still not set (IRG time too Iong),

The IRG (interrecord gap) distance will be defined for
diaanostic purposes as:

Minimum « ,4 inches
Nominal = .6 inches

Maximum = 1,25 inches
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The IRG times (milliseconds) for maximum and minimum are given
below:?

TAPE SPEED 45 37.5 25 12.5
MAX 27 33 48 96
MIN 9 11 16 -~ 32

.16 Test 1S5 Negative Interrecord Gap Creep and Byte Time

Subtest 1: Writes two file marks followed by two records and
another file mark, The first record is a one word record of
all ones, The second record isS one-hundred words in lenath,
where each word is all 2¢s,

Subtest 2: Backspaces both records and begins a read forward
file command (RFF)e The first one word record sets the
control ler data flag which in turn starts a timer, After the
data €flaa sets from the second recordy, the IRG time Is stored
for use In subtest 3,

Subtest 3! Rewrites the second record and file marxk ten (10)
times, Both records are backspaced using BSF command and a
forward soace record command is issued to position the first
recnrd, The first record is then read to verify that it was
not tost through neaative creep, Error message Ell4 witl
result iIf the first record is lost through neaative creep.

Subtest & Issues a RFF command and waits for the first one
word record which sets the controlier data flag and starts a
timer, The nrogram then waits a8 second delay period-=up to a
maximum of 3 seconds- for the data flag to set, If the IRG

time recorded in subtest 2 is longer than the delay time
determined in this testey error messace £115 will result,
Subtest S###: Writes 100 words of all nlesn, Then backspaces.,

reads, and checks for data intearity,
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Subtest 6###: BackspacesS the previously written record and
reads the record using DMA (DCPC) ana the interrupt method.
Wwhen the data flaqg sets for data transfer, a timer is started
and is terminated at the end of the read, €Error message E116
will result if the record transfer occurs too soonh and E117 ¥
it nccurs too late,

The maximum and minimum byte transfer times for a 100 word
record are defined below:?

CONTROLLER 45  37.5 25 12.5 (ips)
13183 max 3 4 6 11
min 2 3 4 9
13181 max 6 8 11 22
min S 6 9 18

Note: Subtest 6 and 7 will be deleted if no DMA (DCPC) is
available,

6,17 Test 16 write/Read Single Rotating Bit Pattern

Subtest 1: Writes a record containing the data pattern and
then backspaces over it, If a write error occurs, error mesace
E065 wil! resuit,

Subtest 2 Reads the record previously written in subtest 1
and compares it to the contents in the outout bpuffer, 1¢ a
read error occurss error message Ené2 wiil result,

Note: 1.,See Table IV for data patterns,
2.The maximum récord ftength is limited to memory

core available or 1024 words, whichever s smaller,
The mimimum record ienath is 100 words,
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6.18 Test 17 Write/Read Channel Sawtooth Pattern
Subtest 1: Comments are the same &as Test ]hosubtest l,.
Subtest 2: Comments are the same as Test 26.,subtest 2.
6,19 Test 18 Wwrite/Read Track Sawtooth Pattern
Subtest 1: Comments are the same‘as Test l16+.subtest 1,
Subtest 2: Comments are the same &s Test l6.Subtest 2.

6.20 Test 19 “Write/Read (non DMA (DCPC)) Random Dataw#

Subtest 1: Comments are the same as Test l16.subtest 13 except
thate all oo2rations are performed with the interrupt system
on, ‘

Subtest 2: Comments are the same as Test l6ssubtest 2,

Subtest 3: Turns off the interrupt system, Reads the record in
reverse and removes the CRCC and LRCC (contents of the first
word) for use in the next subtest,

Subtest 4: Compares the CRCC and LRCC from the previous
subtest, to comouted values, Error message E135 will occur if
a8 LRCC error is detecteds And error message El4] results if &
CRCC error is detected,

6,21 Test 20 DMA (DCPC) Channel 1 write/Read with Random
Data#is

Subtests 1 and 2 are identical to subtests 1 and 2 in Test 19,
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6,22 Test 21 DMA {DCPC) Channel 2 write/Read with Randonr
Dataiti

Subtests 1 Aand 2 are identical to subtests 1 and 2 in Test 19,

6,23 Test 22 Rapid Write Test

Subtest 1: Writes an atl "lesn record of one-hundred words in
lengthy, ten (10) times in rapioc succession on A singte taope
unit. If a data error occurs, error messaqe E065 will result,

Suntest 2 Reads all records back and checks each record for
data intearity, Any data errors will result in error messages
E066 or EO620

6,246 Test 23 Echo Check on All On-=line Units

Note: This test will automatically be bypassed if only one
unit is on=line,

Subtest 1: Writes one record of one~hundred words(each word
contains the logical unit number of the tape drive) on all
on=iine tame units, Any data transfer errors wiill result in
error message E065,

Subtest 2: Backspaces each on=line unit and reads the record
previjously wrijtten in subtest l1e Error message E125 will
result if the logical wunit number does not match its
corresponding record contents,

Subtest 3t Repeats Subtest 1 with the exception that the taoe
units are selected in reverse order,

Subtest 4: Comments are the same &as subtest 2,
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6,25 Test 24 Controller Check for Multi=Unit Operation

Note: This test will be by passed if only one unit is on=t{ine,

Subtest 1: Writes a record of random lenath and content on
esch on-line tape wunit, This |is done ten (10) times § if
switch register bit six (6) is set, the process Is continued
until an EOT condition occurs,

Subtest 2: Backspaces all on-line units ten times, A record is
read ¢from each on-jine unit and checked for data intearity,

This process is continued until al! records written in subtest
1 have been checked,

6,26 Test 25 Inter~Unit Compatibility (reel exchange)#

Note: This test will be automatically bpypassed if there s
oniy one unit on~line,

Subtest 1: Checks the tape unit under test for 80T condition:
I¥ not, Issues &a rewind command, Then, writes a record of
random length and content on each on-line unit,

Subtest 2: Prompts the orerator with message H126 to indicate
8 reel exchanqge and halts the computer to allow the operator
to exchange reeis; to continue, press RUN,

Subtest 3: Rewinds all on=line units and reads the first
record and compares it to the original output buffer used iIn
subtest 1, If the records fail to compare, error message E062
will result,

Subtest 4: The program halts again with message Hl27, 1¢
turther reel exchanges are necessary, set switch register bit
13 (loop on test)y, exchange reels and opress RUN: otherwises
the orogram exits this test section,
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6,27 Test 26 Write Ring Enablesx

Subtest 1: Promots the operator with messace H]30 to remove
the write ring and then haits, After write rina removals oress
RUN,

Subtest 2 Issues a write command and checks status for
command reject, 1f the command reject bit fails, error messaae
E043 will occur, I§ the file protect bit Is not setsy error
E132 wiltl occur,

Subtest 3: Prompts the ooerator with message H131 to reolace
the write ring and then halts, If the file orotect bit is not
clear, error message E042 will occur,

6,28 Test 27 Rewind Off=line Check#

Subtest 1: Issues a rewind off=line command to the first
on=-line tapve unit. The oreviously on=line unit is checked #for
off~tine status. Error message E136 will result if an on~|)ine

unit faills to go off~line. Then, promots the operator with

message H137 to place the unit back on=line and then halts,
The operator olaces the unit back on-lines and oresses RUN, IFf

the unit is still off=liney error message £140 will result,.
The above procedure Iis repeated until each on«line unit is
checked,

Note: To turn this test into a manual echo check see Table VI.

6,29 Test 28 Write Atl Ones Recorc#s

Note:This test must be selected by the operator}
it Is not opart of the standard test seauence,

Subtest 1: An all "lish record is written until either a data
error or end of tape occurs, If a data error OCcurss error
message E06S will result,

Note: This test is useful for' locating errors on the tape
medium and for head alignment,
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6,30 Test 29 Read an All nlisn RKecord##

Note: This test must be selected by the useri it is not part
of the standard test seauence,

Subtest 1: Reads an all "lv'su record until a data error or an
end of tapce (EOT) condition occurs, On completion of the read
to EOTs & siow rewind is used to bring the tape back to BOT,
1¢ & data error occurs., error messade E066 or EQ62 will
result, :

Note: This test can be used to read a standard all "lesh test
tace, See Table Vv for setup,

6,31 Test 30 Operator Service Routines#

This test is rmot part of the normal test seauence and must be
entered through the test selection procedure outiined in the
Operating Procedures section, For details, see the OPERATOR
SERVICE ROUTINES section,

6,32 Test 31 Operator Designs

This test is not part of the normal test seauence and must be
entered through the test selection procedure outlined in the
Operating Procedures section, For details, see the Operator
Desion Section,
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7.0 OPERATOR DESIGN SECTION

The following sections describe and define operator desiqn for
a magnetic tape environment,

7.1 General Description

Ooerator desiagn is an aid to the operator to help isolate a
proolem to the component level, It allows the operator to
desian his own tests for looping on one given area or exercise
a specific area that was found in error by the diagnostic.

The operator desian oroaram consists of a command Processor.
source statement file, a source statement transiator, and A
user buffer. The command bpProcessor accepts Inouts from the
operator and takes appropriate action, The source statement
file |is composed by the operator, The source statement file
will be executedys on command from the operators, by the source
statement transiator, The source statement transliator calls a
subroutine specified by the source statement and Passes any
required parameters qgiven by the operator, The user buffer is
composed by the operator and IS used as a data buffer by
various subroutines during execution,

7.2 Operating Procedure

To enter the operator design, the operator must select Test 31
(See Section 4,4 ~Test Selection),  Operator design is not 2
standard test and therefore, Is not entered when the standard
test sequence is used. Operator Desian is aborted if a consoile
device was not confiqgured in section 5,2,

The message WOPDSNM® |s orinted when operator design (S
entered, This is followed by @8 @ symbol indication the oroaram
is ready to accept inputs from the operator, The ooerator may
now enter either a command or & source statement, Ail inputs
must be foltiowed by a carriage return line feed, If an input
is found Incorrect the message uINPUT ERROR" will be printed
followed by a ® symbol, If the operator notices the inout
error before the line feed key is depressedy he may press the
rubout key followed by a carriage return-iine feed, then enter
the correct input,

To enter source statements the operator must enter:
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l, A line number fol lowed by a soAce, The line
numbher (represented by NN in Section 7.5.0) must be in the
ranae 1 to 9999,

2. A source statement listed in Section 7,5.,0 (1 to & ASCI!
characters) followed by a space,

3. Any parameters required of the operator, The program allows
for two parameterss, but a8 statement may use only one or none,
The parameters must be separated by 8 space, If the statement
requires parameters and the operator does not enter them the
parameters are assumed to be zero and the subroutine will
default to a given set,

4, A carriage return |ine feed,

After the opérator has compOsed & source programs he then
enters a GO command and the previously entered source
statements will be executed, After execution the o symbol |s
outout to the console to signal the user that the program has
been completed and is ready for more inputs,

Durinc execution the program will stop and return the @ symbol
for the following reasons?

l. End of source statement file,

2, Switch register bit 9 was set, =

3. A ST was entered after a WAIT,

4, A STOP statement was executed,

To delete a8 line the operator enters the )ine number only and

that line will be deleted,

# Note: Switch reaister bit 9 is used to abort GOe LFe LOs and
LI commands. The switch Should be cleared after the @ symbol
aprpears on the console device: otherwise, switch register bit
9 will continue to abort commands,
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T.3 Error Reportina

I1f during execution of a statement an error is detected the
error message routine is used in the control program, A halt
will occur (if bit 14 is not set)y and requires the ooerator to

press RUN, I¢ the operator wishes to abort the rest of the
operator desjian proqrams he can set bit 9 and oress RUN,

There are several error messages that are in ooerator design
that can not be suppressed, They are as follows:

LINE? (LINE NN)

This means the statement calied for a different |ine numpber to
continue execution other than the next sequential one, and the
line number was not found (GOTO., GOSB, RTN, and SC),

GS OV (LINE NN)

More than 15 GS statements (subroutine levels) have stacked up
without being cleared by & RTN statement,

QUEUE FULL
The area allocated to source statements has been ¢illed and
the statement just entered was not put in the file. Some

statements must be deleted from the file before any new ones
may be added,
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7.4 Program Commands

Program commands are entered directly after the promot @ and
followed by CR/LF,
T.4,0 Summary

LF List Source Statement File

LO List User Outout Buffer

LI List user Input Buffer

IL List User Input Buffer Length

CF Clear Source Statement File

cB Clear—bser Output Buffer

DB Define Buffer .

GO Execute User Program (source file)

BY Exit Operator Design

7T.4,1 List Source Statement File (LF),

When the LF command is entered the program will Jist the
source statement file, The tist will be in numerical order
when outout to the console device, The List command can be
aborted by setting switch register bit 9, The switch must be
cleared after the @ symbol is output to the console,

T.4.2 List User Output Buffer (LO),

When the LO command is entered the proaram will| list the user
Input buffer in seauence., The seauence number is enclosed by
parenthesis and followed by the buffer contents., The contents
are in octal format regardliess Of the data format inout, The
list command carn be aborted by setting switch register bit 9,
The switch must be cleared after the @ symbol js outout to the
consale,
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The LO command may be followed by two numbers, The first being
the starting number ¢for the list and the second the last
number to be ljisted, If the last is not inout, only one buffer
tocation will be listed,

T.4.3 List User Input Buffer (LI)y,

when the LI command is entereds. the proaram will list the
inout user buffer, This command is similiar to the LO command,
T4 Input Buffer Lenatn (IL)Y

when the IL command s enteredy, the orogram will list the
inout buffer count on the console device,

7.4,5 Clear Source Statement File (CF),

when the CF command is entered it clears all of the source
statements .

7.4.6 Clear User Output Buffer (CB),

when the CB command is entered the oroqgram wiil clear the
buffer count which means there is no data in the ouffer,

The CB command may be followed by two numbers, These would be

used to delete sections of the buffer, If only one number s
supplied that buffer location onily will be deleted,
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Tea4es7 Define Buffer (DB)
vhen the DB command is entered, the program will olace inout
data from the console device into the user buffer,
This command may be foliowed by:

IA Insert ASCII (DBIA)

IK Insert Octal (DBIK)

RA Replace with ASC1I (DBRA)

RK Replace with Octal (DBRK)
I1f only DB is entered the orogram will output to the console
the current outout buffer count_, wWhen using the insert command
(DBIA-DBIK)s if no number is supplieds, the input data will be
aopended to the end of the buffer, If a number Is supplied,
the input data will be inserted after the location specified,
If using the Reolace command (DBRA-DBRK) either one or two
numbers must bne supplied, The first number is the starting
location and the second the last location of area to be
reolaced, If only one number Is supplieds only that location

will be replaced,

wWwhen using the Replace command the input data can be Qreater

or less than the number being replaced, 1¢ greater, the extra
data will be inser ted in front of those outpout buffer
focations that foliow the |1ast number of the parameter list.

I1f 1less, those locAations nNnot beina replaced are deleted.
wWhen inputing data the A or K specifies the conversion type,

If A is specified the following input is placed in the user
buffer in unpacked formate eacCch character is one locatione.

If K is specified the following input is converted and placed
in the user buffer, The octal input will accept a string of
octal numbers separated by a8 sepace,

The operator can enter a packed ASCII strina by specifyling
octal then inout pairs of ASCII character separated by A
soace, I more than two characters are toagether bpetween
spAcess only the first two will be used,
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when inout is complete (carriage return |ine feed) ) or 72

characters are entereds the program witl ask n“DONE?Y",
I1f the input is not complete enter UNO1" and continue with
input, I¢ the inpbut is complete enter M“YESH and the current
buffer count will be outout followed by the 9@ symbol,

T.4.8 Execute User Program (GO),

The GO command wilt start the execution of the source
statement file., The execution will start at the towest current
line number in the source Statement file,

Te%e9 Exit Operator Desiagn (8Y),

when the BY command is entered the proaram will exit the
operator desian section and return to the standard test
sequence Of the main diaanostic,
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7.5 Proaram Statements
T.5.0 Statement Summary

All statements must be preceded by a number. If a statement |s
entered which has the same line number as a previously entered
statement., it will replace it, This alliows the operator to

change a statement without deleting the current statement,
Summary (NN reoresents statement number)

A, Proaram Control Statements

NN  GOTO X Go line X,

NN  GOSB X Y Go to subroutine starting at line X and repeat
it Y number of times,

NN RTN Return to the last GOSE line number +1 (if no
repeat count)

NN WAIT wait for the opoerator,
NN MSG XY OQutout u& XY on the console (see 7.5.6).

NN  OLY X Delay further execution by X number of
mitliseconds,

NN TEST X Execute Test number X (where X is an octal
number),

NN  STOP Terminate execution of user proaram,

NN CNT Increments and outputs a counter each
time it is executed,

Be. Peripheral Control Statements (magnetic tape unit)

NN SR Status report of magnetic tape unit,

NN SC X Y Branches to line X if tape unit status is
not equsal to Y,

NN TC Executes tape unit command (see Table VII),
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NN SFC X Y Branches to line X if channel Y flaa is clear,
NN  SD X Y Places standard data patterns in user ouffer,

NN WORD X Y PlAaces special data pattern in user buffer,

NN RD Reads a record,

NN WR Wwrites a record,

NN COMP Compares input buffer to outout huffer,

NN CRC Outoputs current CRCC from tape unit,
NN CRCI Computes CRCC from input buffer,

NN CRCO Computes CRCC from output buféer,

NN LRCI Computes LRCC from input buffer,

NN  LRCO Computes LRCC from output buffer,

NN DMA X  Read/write under DMA (DCPC) channel X,

NN DMAW Outputs DMA (DCPCy word count,

NN INTR Read/wr ite with interrupt system on,

NN TRAP X Y Fills interrupt trap cel! X with jump to line Y,

NN FLAG Read/write under skip flaa method,

7.5.1 Go to Line X (GOTO)

when executed the GOTO statement forces the Program to

continue execution at line X which was specified by the
operator, The |ine number entered by the operator must be 3
decimal number and that |ine number must exist Iin the source

statement file,

when executeds | f the line specified does not existe the
message ULINE? (LINE NN)n  will be outout to the console
followed by a @ symbol, All execution stoos at this point,
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TeSe2 GO to Subroutine (GOSB)

This is used to execute a section of oprogram that Is used
several times dAuring execution, The first number after the
statement specifies the starting line number, Like the GOTO
statement I¢¥ the line does not existy, the proaram reports an
error and then stops,

The second number specifies the number - of times the program
must execute the statements, This number may ne ommited when
entering the GOSR: if it is omitted, the oroaram will execute
the section onily once,

The section of the file that Is executed must he terminated by
a8 RTN, I¢ more than 15 GOSB statements (subroutine levels) are

encountered before a RTNy the 16'th GOSB will be considered an
error, The messaqge "GS OV (LINE NNy will be printed and the
proaram will stop.

Te5.3 Return to Last GOSB +1 (RTN)

This is used to terminate a section of code that is used as a
subroutine, It is used with the GOSB statement,

1f a RTN is encountered prior to any GOSB statements, the

message WLINE? (LINE NN)" will be output to the consoles and
execution will stop because there is no |ine number to return
to.

TeSes WaAlt for Operator (WAIT)

when the program executes a walt statement the orogram outputs
to the console "WAIT (LINE NN)u to inform the operator of the
wait and where In the program it is, The operator must enter
either n"COw for continue execution or “STu for stop further
execution,

The WAIT command is useful when the operator wishes to chanaqge
something manually and wants the program to wait for him,
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Te5.5 Message (MSG)

Wwhen executed the proaram will outout to the console Maxyw
where X IS any non=numeriCe NON=blénk ASCII character except a
minus sign (=) and where Y is any ASCII c¢cnaracter. This is
used by the operator to indicate what portion of the program
is executing,

7.5.6 Delay (DLY)

This is used to delay further execution of the o©rogram, The
minimum delay time is 1 millisecona and the maximum is 404959
mitltiseconds. If O is entered the delay wil) default to tre
maximum,

7.5.7 Execute Test Number X (TEST)

This is used to execute One Of the standara tests listed for
the dlaanostic where X is the test number in octal, If a test
number eaqual to or greater than the operator design test
number |s selecteds it is ignored,

7.5.8 Terminates User Proaram Execution (STOP)

when executed the STOP statement causes the program to
terminate execution of the user proaram and to print "STOP xv
where X is the line number of the STOP command,

Te95e9 Loop Counter (CNT)

Wwhen executed the CNT statement causes the proaram to output
the current value of the joop counter and increment it. CNT
can be used only once in a user prooram, This statement is
useful in countina the number of times a given section of a
user program s executed,

7.5.10 Status Reoort (SR)

when executed the SR statement causes the proaram to to print
the status of the currently selected tape unit,
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7.5.11 Status Compare (SC)

When the program executes a SC statement, it comoares the
current tape unit status to Y (octal), if it is nNnot the same
then the program will go to line X(integer) and continue, If X
I's not presents, error message u LINE? (LINE NN)" will result,

The default value for Y is zero,
7.5.12 Executes Tape Command (TC)

When the program executes a TC statement where TC is one of
the alliowed tape commands (Table VII), it outputs it to the
currently selected tape unit,

Remaember to sefect a tape unit: otherwise, the last unit
selected during the diagnostic will be used,

7.5.13 Branches if Flag Clear (SFC)

When the proaram executes a8 SFC command, it branches to |ine X
if the f189 on channel Y is Clear, If X is not present or does
not exist in the source porogram error message MLINE? (LINE
NND" will result, If Y=NCY, Y reoresents the command channel,
1¢ Y=1D1y Y represents the data channel, The default value for
Y Is Y=0uCn the low priorty channel,

7.5.14 Place Standard Data Pattern in User Outout Buffer (SD)

Wwhen the program executes a SD statement, it places standara
data opattern X in the user outout kuffer, If X is not one of
the standard data patternss the octal equivalent of X is used
as the pattern,

Y represents the number of output huffer locatjons filled by
the data pattern, X must be oresent (f Y is present, The
default value for Y will be limited by availaple core and is
dependent on the core size, iN &8Ny case it will be a number
targe enough to fill the entire user outout puffer, 1€ Y is
larger than the maximum allowable size, an error messace will
result,
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Each time a wvalid SD command is executed the output buffer
count reflects the new value and the old contents of the
outonut buffer are lost.

The followina are allowed values for X:

RA Random data

SR Rotating 1 bit pattern
TR Track sawtooth

CH Channe!l sawtooth

ON All ones

ZE Al zeros

FR n125125" pattern

7.5.15 Place Special Data Pattern in User Output Buffer (WORD)

Wwhen the program executes a WORD statement. it places a
special data opattern X in the user outout buffer. The octal
equivalent of X iIs used as the pattern,

Y represents the number of output buffer locations filled by
the data pattern, X must be present if Y is present. The

default value for Y will be fimited by available core and s
deoendent on the core size, in any case it will be a number
large enouah to fill the entire user output buffer, I¢ Y is

| arqer than the maximum allowable size, an error message wiil
resuilt,

Each time A valid WORD command is executed the output buffer
count reflects the new value and the old contents of the
outout buffer are lost,

7.5.16 Read Record (RD)

When the proaram executes a RD stetement, it reads In the next
record and stores it in the user input buffer area, If there
Is a read error, the same procedure is followed as in the main
diaagnostic,
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TeS9.17 Write Record (wWR)

when the orogram executes a WR statement, it writes the
contents of the user output buffer onto tape, If there is a
write error, the same procedure is followed as in the main
diagnostic, If the user output buffer is emoty, error message
"NO QUTPUT BUFFER (LINE NN)o will result,

7.5.18 Compare Buffer (COMP)

when the proaram executes @ COMP statement, it compares the
inout buffer to the output buffer, If the data buffers do not
compare, the followina error messages result:

TAPE BYTE-IS 222222

DATA WORD IS XXXXXX AND SHOULD BE YYYYYY
7.5.19 Read CRCC from Taoe (CRC)

when the bobrogram executes a CRC statement, it reads in the
CRCC from the selected tape unit and outputs it to the console
device,

7.5.20 Compute CRCC from Input Buffer (CRCI)

when the orogram executes & CRCI statement, it computes the
CRCC from the input buffer ana outputs it to the console
device,

Te5.21 Comoute CRCC from Output Buffer (CRCO)

when the proaram executes a CRCO statement, it computes the
CRCC from the output buffer and outputs it to the console
device, i
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Te5.22 Compute LRCC from Inout Buffer (LRCI)

when the proaram executes a LRC]I statement, it comoputes the
LRCC ¢from the inout buffer ang outouts it to the consote
device,

7.5.23 Compute LRCC from Output Buffer (LRCO)

when the orogram executes a LRCO statement, it comoputes the
LRCC from the output buf fer and outputs it to the console
device,

TeS5.24 Read/write Under DMA (DCPC) Control (DMA)

When the program executes a DMA statement, all subseauent RD
and WR are executed under DMA (DCPC),

7.5.25 Output NMA (DCPC) wWord Count (DMAW)

when the program executes a DMAW statement, it outputs the DMA
(DCPC) word count of the currently selected OMA (DCPC) channel
to the console device,

7Te5.26 Read/Mrite with Interrupt System on (INTR)

when the proaram executes @& INTR statement, the interruot
system is turned on and all subseauent RD and WR Aare executed
under interrupt controi.

7.5.27 Skio if Interrunot Occurs (TRAP)

when the oroaram executes & TRAP statemente. and if the
interrupt system is one it places & jump to |ine number Y in
select code X. All subseaquent interrupts on select code X will
cause proaram execution to continue on line Y,

The select code X should range from 6 to 77 and Y must be &
tine number used in the user generated program,
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Caution should be exercised when using the TRAP command. The
Trap command should be used just prior to the section where an
interruot is expected in the user oroaram, The Trap command
links are usually destroyed by 8 RD or WR statement, The TRAP
statement can be used several times In a user proaram, but the
tine number used in the most recently executed TRAP statement
will be used in subseauent statements,

7.5.28 Read/write Under Flag Control. (FLAG)

when the proaram executes & FLAG statement, it turns the
interrupt system off and executes subsequent oroqram

statements under flag control, All subseauent RD and WR are
executed under flag control,
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Te6 Example

Objective: Write 100 words of random data foliowed by a file
mark on unit 0, Read the data back and compare the inout to
the output,

COMMAND DESCRIPTION

OPDSN Proaram Promot

w10 SD RA 100 Setup Output Buffer

®20 SELO select Tape Unit 0

©30 WR writes Record

Wa) WFM write File Mark

w50 SFC SO wait for Flag

w60 BSR Backspace kKecord

w70 SFC 70 wait for Flao

80 BSR Backspace Record

w90 SFC 90 wait for Flaa

w100 RD Read the Record

w110 COMP Compares Ruffers

w120 STOP Terminates the Proaram (Optional)

@GO Executes the Above Program

STOP (line 00120) stoo

Note: Output from LI, IL and LO has been deleted,

@Lo List Buffer On Console Device

oLy List Input Buffer on Console Device

BIL List Input Buffer Lenath on Console
Device
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Objective: wWrite
mark on unit 0 with the
back and compare the

COMMAND

OPDSN

85 INTR

@10 SD RA 100
W20 SELO

w30 WR

w35 TRAP 11 55
W40 WFM

@50 GOTO S0
a55 TRAP 11 75
W60 RBSR

W70 GOTO 70
W75 TRAP 11 100
W80 RBSR

890 GOTO 90
®100 RD

©110 COMP

w120 STOP

8GO

STORP (line 00120)

Note: Output from

@Lo

interrupt system on, Read the

input to the outout,

DESCRIPTION

Proaram Prompt’

Turn On Interrupt System

Setuo Output Buffer

Select Tape Unit 0

writes Recora

Setup Trep Cell Jump to Line 5%
write File Mark

wait for Interrupot

Setup Trap Cell Jump to Line 75
Backspace Record

wait for Interrupot

Setup Trap Cell Jumo to Line 100
Backspace Record

wait for Interrupt

Read the Record

Compares Buffers

Terminates the Proaram (nNnotional)
Executes the Above Proqgram

STOP

IL and LO has been deleted,

List Buffer On Console Device
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COMMAND DESCRIPTION

T ¢ List Input Buffer on Console Device
eIl List Input Buffer Lenath on Console
Device
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8,0 TELETYPE MESSAGES

There are two types of messaqaes: oroaram and error, All
message data is in octal, The proaram messages incluade the
fotliowinag:

le INntroductory messaae,

2., ODerator messadges,

Proaram messaaes occur only | ¢ switch reaister bit 10 is
clear, Error messaqes are printed only if switch reqister bit
11 is clear, Tanle II 1ists all messaaqes,

9,0 COMPUTER HALTS

All halts may be restarted at address 2000, The only exceotion
is a 106077 (unexpected trap celi halt) which is often
irrecoverable, The specific computer halts are shown in Tabjle
I1I.

Note: See Tahle 1Ila ¢or a summary of halt information. See
Table 1Ib for error and information cescribina each halt.

10,0 OPERATOR SERVICE ROUTINES

Four separate operator=-service routines of the diaanostic
allow the operators, UuUsSing various combinations of the
routines, to perform checkout verification orocedures. The
four routines are: Write Tape Byte from Switch Reaisters Write
Computer word from Switch Register, Command Exercises and DMA
(DCPC) Transfer Test,

This section is entered by selecting Test 30, To exit this
routine, wait for halt 10604k (message MSELECT OP, SER.") and
clear the switch recister and press KUN,

Note:Al| error messAaqQes are suporessed throuaghout this test,
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Switch register settinas at halt 106046 (MmMessaae WSELECT 0P,
SER,") are defined as follows:

SWITCH STATE DESCRIPTION
0 Set Wwrite tave byte from Switch Reaister
1 Set Write word from Switch Reqgister
2 Set Command exercise
3 set OMA (DCPC) Byte Transéfer
4~15 Not defined

0-15 Clear Exits Test 130

10,1 Wwrite Tape Byte from Switch Reqister

This routine Is selected by setting switch register bit 0 at
ralt 106046. After halt 106047 (messaae "SELECT BYTE") occurs,
make the aporopriate selection of switch reaister options from
Table Xs then press RUN,

Two types of records can be written., dependina uoon the use of
the switch register, Table X provides switch register settinas

for Aifferent lengths or records, as well as settings for use

during write and termination—of-write ooeration, Switch

register bits 0 throuagh 7 determine the bit bpattern of the

bytes to be written,

Placing switch register bit 15 in the up position halts the
fixed tength record operation at the end of the record beina
written, This routine a&lso permits ail nlesn to be written,
Wwhen the program detects end-of-tape, it cCauses automatic taoe
rewind to load point and continues writinag records,

Setting switch register bit 15 brings the program to a normal
haitt 106046,

10,2 Wwrite Computer Word from Switch Reqgister
This routine is selected by setting switch register bit 1 at
hait 106046, and then oress RUN, After halt 106050 (messaqe
WSELECT WORDY) occurse make the aoprcopriate selection of the
switch reaister (see Table XI) and press RUN,

This routine allows the operator to write a computer word on
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tao-=2, The hiaher . eiaht pits represents the first bvte that
will go on tapees and the lower eight reoresents tne seconz
word. The maximum lenath record written with this routine is
2048 hytes (1024 words).

This routine contains the same end-of-tape provision as
section 10,1,

Charging any switch reaister bit brinas the program to 3
rormal halt 106046,

10,3 Command Exercise

Tris routine is selected by setting switch reaister bit 2 At
halt 106046« and then pressina RUN, After halt 106051 (messaaqe
WSELECT COMMAND'") occurss make the approoriate switch register
settings from Table XII and oress RUN,

This routine outputs individual commands listed in Table XII
to the controller and tape unit, Any compination of commands
in Table XI1 can be used. The order of execution is from riaht
to left (from bit 0 to l4), The routine nas the option of
using the flags for termination of operAations or as a timer,

In the timer modes three fixec time oeriods are Aavailable,
These are 10415 and 30 miltliseconas,

Normal termination of operations in this routine is achieved
by settina switch 15 to the up position (halt 106046).

10,4 DMA (DCPC) Transfer Test

This routine |s selected by settina switch register bit 3 at
halt 106046« And then oressingd RUN, After halt 106052 (messaqe
"WISELECT DMA 8BYTEW) occurs, Mmake the aooropriate switch
reqgister settings (see Table XIII) &and press RUN,

This routine is used as an extendec method for checking DMA
(DCPC) transéfer mode of the inter face, Switches 0 throuah 7
determine the hwit pattern of the bytes to be written,

This routine writes a 204B~bvte reccrd, then hAacksoaces And
reads the record.

Settina switch 15 brinas the proaram to a normal halt 106046,
Leaving switch 15 cleared allows the oroaram tO continue
transferrina records until an end-of=tave condition is
Aetactede At which time the tape autcmatically rewinds,
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11,0 LIMITATIONS

The following timitations exists:

a. A teleprinter is needed i¢ operator desian |s used,

b. 8K 0f core (minimum) s requirea, 1f only 8K o0f core is
avalilable. the proaram can not be reconfiqured and the maximum
buffer length is & little over one-hundred (100) words.

1f reconfiauration is attemptea by restartina at 100, error

halt 102070 will occur, 1§ RUN is then presseds, the oroaram
will jump to 2000 and beain program execution,

c. The maximum record length in ail tests exceot 31 is 2048
bytes,

d, The ID burst on 13183 controller is not checked, The sinale
track error status word bit is nct forced in the 13183
controller,

e, The Byte Time transfer rate is not checked on units without
DMA (DCPC),

12,0 TABLES

The following tanhles can be used as condensed information with
the oreceding text,
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Table I, SWITCH REGISTER SETTINGS

The folilowing switch recister settinos are used for oroaram
control:

SWITCH MEANING IF SET
0 IJse Magnetic Taoe Unit 0
1 Use Magnetic Tape Unit 1
2 Use Maanetic Tape Unit 2
3 ‘ Use Maanetic Tarpe Unit 3
4 & Use DMA (DCPC) (Chennel 1) on all Read/write
S = Use OMA (DCPC) (Chanrnel 2) on all Read/write
6 Inhibit all tests with emnhedded rewinds,
7 Delete CRCC and LRCC check (13181 only),
& Suppress Test wWhich Reaquire QOoerator

Intervention

9 Go To User Test Selection Sectionn At €£nd of
Current Test (Abort)

10 SupPpress nonN-error Messages
11 Supbpress Error Messages
12 Looo on Diagnostic (Also suppresses tests which

require operator intervention,)

13 Loopo on Last Test
14 Suopresses Error Halts
15 Halt 76 at end o0f tach Test

#+1f DMA (DCPC) is not avaitable, the orogqram will
cverride switch reaister setting,
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Table 1l1a, Halt Code Summary

HALT MEANING

102000-102067 Error or information messages
0N0=-67

106000-106067 Error or information messages
100-167

103000-103067 keserved

107000-107067 Reserved

The above information ocoes not allow any error or information
halits to be defined between 70 and 77 except as defined pelow:

102070 rkeconfiquration was
attempted in an 8k mode,

102071 13183 with no DMA

102072 Tape unit option error

102073 Select code input error

102074 Select code confiquration
complete

102075 User test seauence selection
request

102076 End of test (A= test number)

102077 End of diagnostic

106070-=76 Reserved

106077 Trap cell halts in location 2=77

103070-107077 Reserved
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Tante 11b,

HALT CODE

102070

102071

102072

102073

102074

Error and Information Messaaes

SECTION

Configquration

Confiquration

Confiquration

Confiquration

Confilauration

MESSAGE

None

None

None

None

NONne
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COMMENTS

Attempted to
reconfjaure with 8K of
available core, Press
RUN to restart
diaanostic at 2000 or
reload diagnostic to
reconfijaure,

13183 with no DMa, 1¢
the opverator wishes to
continue without DMA,
set bit 9 and oress
RUN,

Taoe ~speed or
diagnostic tyoe
invalid, Select
correct settina ana

press RUN,

1/0 select code
entered is invalid,
Must pe greater than
7. Reenter a valid
select code and opress
RUN,

Select code entered
aur ing confiqgureation
valid, Enter proaram
option bits to switch
reaister and oress
RUN,



Tahle IIb, Error and Information mMessages (cont.)

HALT CODE SECTION MESSAGE COMMENTS

102075 Test Control None Test setlection request
resulting from switch
bit 9 beina set., Enter
to A/Bereqgisters the
desired qroup of tests
Aand oress RUN,

102076 Test Control None End of test halt
switch reqister bit 15
beina set (A-reaister
= test number)., To
continue. Press RUN,

102077 Test Control PASS N Diaanostic run
compliete (A-register =
Ne where N is the
Number of passes).
Switch register
options may be changed
or test selection
chanae by settina bit
9 of the switch

register, TOo continue.
oress RUN,

106077 Test Control None Halt stored in
location 2-77 to trao
interruots whiCh may
occur unexpectedly
pecause of hardware
mal functions,

Diaanostic may be
partiatiy destroyed i#¢
halt occurs; the

proaram mAay have to be
relnaded, The probilem
should bhe corrected
before oroceeding,
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Tanhie 1Ib., Error and Information Messages (cont.)

HALT CODE

None

None

102000

102001

102002

102003

SECTION MESSAGE COMMENTS

Test Control 7970-13181 Introductory message,
7970-131/23 DIAG,

Test Controi TEST XX Information messaoe
hbefore error messaqe
(XX = test number),
Messaae occurs for the
first error within a
test, but is
suopressed for any
subhseaquent messaqes
within the same test,

Test O E0no CLF n=SFC 0 ERROR CLF/SFC 0
combination failed.
CLF did not clear
filaas or SFC caused no
skip with flaas ctlear,

Test O E001 CLF 0-SFS 0 ERROR CLF/SFS 0
combinatijon failed,
CLF did not clear
flaas or SFS caused
skio with flags clear,

Test 0 €002 STF n-SFC 0 ERROR STF/SFC 0
combination failed,
STF did not set flaas
or SFC cAaused sk ip
with flags set,

Test O E003 STFN=-SFS g ERROR STF/SFS 0
compinAation failed,
STF did not set flaas
or SFS caused no skip
with flags set,
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Tabtle 1lb,.

HALT CODE

102004

102005

102006

102007

102010

102011

102012

Error and Information Messaaes

SECTION

Test O

Test O

Test 0

Test O

Test O

Test O

Test O

MESSAGE

E004 CLF n DID NOT
INHIBIT INT

E00S CLF CH&SFC CH
ERROR

£006 CLF CH=SFS CH

E007 STF CHLSFC CH

ERROR

€010 STF
ERROR

CH-SFS CH

EO011
FLAG

STF XX SET

€012 INT DURING
OFF INSTR
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CARD

HOLD

(cont.)

COMMENTS

With card flaq and
control sety

CLF O did not turn off
interrupt system,

CLF/SFC CH
combination failed,
CLF did not clear ¢lag

or SFC caused no skio
with flao clear,
CLF/SFS CH
combination failed,
CLF did not clear flaa
or SFS caused skipD

with flaqg clear,

STF/SFC CH
combination failed,
STF did not see flaq
or SFC caused
with flag set,

STF/SFS CH
combination failed,
STF did not set flaaq
or SFS caused no skip

with flaq,

Select code screen
test failed,
XX= select code that
caused that card ¢¢lag
to set,

Interruot ocCcurred
during an I/0
instruction or a
JMP /JSB indirect

instruction,
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Tablie Ilb,

HALT CODE

102013

102014

102015

102016

102017

102020

102021

102022

Error and Information Messages

SECTION

Test O

Test O

Test O

Test O

Test O

Test O

Test O

Test O

MESSAGE

€013 SECOND INT
OCCURED

E014 NO INT

£01S INT RTN

E016 CLC CH ERROR

E017 CLC n ERROR

E020 PRESET (&EXT) DI
NOT SET FLAG
E021 PRESET (INTS) D

NOT DISABLE INTS

£022 PRESET (EXT) DID
NOT CLEAR CONTROL
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(cont.)
COMMENTS
CAard interupt a
second time
after initiatl
interrupt was

processed,

No interrunt
occurred with card
flag and control set

and the interrupt

system on,

Interrupt did not
occur at the correct
focation Iin memory,

CLC CH did not
clear card control
with the interrupt
system on,

CLC 0 did not

clear control with

the interruot system

on,

D PRESET (EXT) did
not set the card
flaa,

ID PRESET (INT) did

not disable the
interrupt system,

PRESET(EXT)
not clear
control,

did



Table IIb,

HALT CODE

102023

102024

None

102026

102027

102030

102031

102033

None

Error and Information Messaqges

SECTION

Test 0

Test O

Test O

Test O

Test 1

Test 1

Test 1

Test 1

Test 1

or

or

MESSAGE

E023 PRESET
NOT CLEAR 1,0

H024 PRESS PRESET (EXT

ZINT) ¢RUN

H025 BI-0 COMP-DATA CH
H025 BI-0 COMP_CMND CH

E026 INT EXECUTION
ERROR

£E027 COMMAND REJECT

E030 CLR TIME-OUT

E031 ID ERROR

£033 UNIT OFF<LINE

H034
HO034

UNIT ON-LINE
UNIT OFF-LINE
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(EXT) DID

(cont,)

COMMENTS

PRESET(EXT) Did
not clear I/0 lines,

Press PRESET
(EXT/INT) sthen RUN,

BRAasic I/0 tests
complete,

Instructions
being executed
prior to and just
after interrupte dia
not execute correctly,

Resulits from any
unoredicted command
reject,

Clear command

failed to execute.

(13183 only)
unit ID is in error,

-SW Set switch regqg,
Switch reqgister
settinas do not
correspond to uni t
status,

List tape unit(s)
status,



Tanle Ilb,

HALT CODE

102035

102036

102040

102041

102046

102047

102051

102052

102053

102055

102063

Error and Information Messages

SECTION

Test 2

Test 2

Test 2

Test 3

Test 4

Test 5

Test S

Test 6

Test 6

ME SSAGE

E03S REWIND ERROR

E036 GAP ERROR

EQ040 REW TOO LONG

E041 CMND REJECT ERROR

E047

E051

E0S2

GAP TOO LONG

E0S53

E0SS INITIAL GAP

PAGE 42

WRITE START TIME

GAP TOO SHORT

FILE MARK ERROR

(cont,)

COMMENTS

This messaqe will
occur any time a
rewind command fails.

This message will
occur anytime a aao
command fails to move
the tace unit off 60T,

Unit failed to
rewind within maximum
time,

Command reject
pit in the status word
failed to set,

Reserved
Unit takes too
long to beain writing

a record,

Gap command
executes too auickly,
Gap is too short,

Gap command
executes too slowly,
Gao is too lona,

File mark bits in

status word failed to
set,
Initial) gap before

first record failed,

Reserved



Table 1lIb,

HALT CODE SECTION
102064 Test 7
106000 Test 10
106004 Test 13
106005-106011
106012 Test 14
106013 Test 14
106014 Test 1S
1060195 Test 1S
106016 Test 15
106017 Test 15

106020-106024

106025 Test 23

Error and Information Messaaes

(cont;)

MESSAGE COMMENTS

E064 MISSED FILE MARKS Failed to read
100 file marks,

£100 DATA ERROR OR
OoDD BYTE ERROR

Data, timinge or
odd byte bits
failed to set,
E104 WRONG RECORD Command falled to
position tave unit
properiy,

Reserved

€112 IRG TOO SHORT IRG aap too short,

E113 IRG TOO LONG IRG gap too long,
£114 RECORD LOST First record
fost from
negative creep,
€115 NEG, CREEP Negative creep
was detected,
E1l16 BYTE TIME SHORT The byte transfer
time is too short,
E117 BYTE TIME LONG The byte transfer
time is too lonaq,
Reserved
€125 ECHO ERROR Tape units are
failing to respond
correctly to the echo

check,
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Tablie IIb, Error and Information Messaaes (cont.)

HALT CODE SECTION MESSAGE COMMENTS

126026 Test 25 H126 EXCHANGE REELS Operator oprompt
for inter=-unit
compatibility test.

106027 Test 25 H127 SET SW 13 TO LOOP Operator orompt
to set switch register
13 if more reels need
to be exchanged.

106030 Test 26 H130 REMOVE WRITE RING Operator orompt
for write ring enable
test,

106031 Test 26 H131 REPLACE WRITE RING Operator oromot
to reolace the write
ring,

106032 Test 26 €132 FILE PROTECT ERROR File protect bit
failed to set,

106034 Reserved

106036 Test 27 €136 UNIT ON<LINE unit failled to ao
off=1line after a
rewind off~1line
command.

106037 Test 27 H137 PUT UNIT ON-LINE Prompts operator
to piace the tape unit
bACk one}ine,

106040 Test 27 E140 UNIT OFF=LINE Tape unit faiteo
to qo on=|tine and
shouid  placed back
on-1{ine,

106042-106043 Reserved
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Table 1lb,

HALT COOE

106046

106047

106050

106051

106052

106056

Error and Information Messages (cont,)

SECTION

Test

Test

Test

Test

Test

30

30

30

30

30

MESSAGE

H146 SELECT OP, SER,

H147 SELECT BYTE

H150 SELECT WORD

H151 SELECT COMMAND

H152 SELECT DMA BYTE

PAGE &S

COMMENTS

Select one of the
operator service
routines (10,0).

Select switch register
options from Table X,

Select word on
switch register usinn
TABLE X1,

Select commands
using Table XII.

Select switch rea,
settinas for DMA
transfer word using
Table XI1I,

Reserved



Tante 1Ic,

Messaae Summary

A summary of messages which can occur at any time,

HALT

102032

102035

None

102042

102043

102050

102053

None

102056

MESSAGE

E032 NO UNITS ULP

E035 REWIND ERKOR

HO037 EOT

E042 NO WRITE RING

E043 CLEAR ERROR

E0S0 REC LENGTH ERROR

E053 FILE MARK ERROK

H054 COMMAND X

E0S6 EOT BIT CLEAR

HO57 XX REWRITE (S)

H060 XX REREAD(S)

PAGE g&

DESCRIPTION

Occurs whenever
there are no
units on-tine,
See message E035.

QCcurs whenever
an EOT reached,

NO write ring,

Clear command failed
to clear controller,

Input and outout buffer
lenaths 40 not aQgree,

See messaqge E0S3

occurs whenever there

iS a&an error messaqe.
X= the iast command
issued to the tape

controltler,

Occurs whenever
an EOT is detectea and
fails to remain set
after a gap command

moves tarpe past EOT

mark,

XX=number of times
8 record was written,

XX=number of times
a read was attempted,’



Tabte Ilc,

Messaae Summary (cont,)

HALT MESSAGE DESCRIPTION

102061 E061 BUFFER TOO LONG Reauested buffer

length too 1ong,

102062 E062 DATA ERROR Data error during
data transfer,

Inobut and output
buffers do not
compare,

102065 E06S WRITE ERROR Status word indicates A
write error,

102066 E066 READ ERROR - Status word indicates a
read error during the
last record,

None H067 DATA WORD IS X AND X = word in octal,

SHOULD BE Y Y = Output word,
Occurs whenever there
is & data error.

None H101 TAPE BYTE COUNT X Occurs whenever
there is a data error,
X is the number of
brtes from the
begining of the record
to the data error.

None H102 RECORD X Occurs whenever
there is a data error,
x ts the number of
records from BOT to
the data error,

Note Record No, will be cleared whenever the followina occur?

l, Everytime a rewind occurs,
2. Anytime operator design exits,

3., Anytime the diaanostic

PAGE &7

is restarted,



Table IIc. Messaqe Summary (cont,)

HALT

106003

106033

106035

106041

106044

106045

None

None

MESSAGE

E£103

E133 COMMAND FLAG

E135

Elsl

El4és

E145

H154

H155
H15S

LP SET

LRCC ERROR

CRCC ERROR

LOST DATA FLAG

LOST COMMAND FLAG

UNIT X
STATUS IS X
AND SHOULD BE Y

PAGE 48

Unexpected

DFSCRIPTION

Ooccurs whenever

tape unit fails to

move of BOT after

forward motion,
command flaa

during write command,

Error wAsS detected in the

LRCC durina the last
record, Note: This
apolies only to 13181
inter face,

Error was detected in the

CRCC during the last
record, Note: This
apolies only to 13131
inter face,

QOccurs
data channel ftag
fails to set,

Occurs whenever the
command flag fails to
set within 3 seconds,

Qccurs whenever

there is another
messaqe, X=unit number
(0-3).

Occurs whenever

there is an error
messaaqe, X and Y are
in binary format where
0= bit clears. l=bit
set,

whenever the .



Tanle 1lc.

HALT

106057

106060

106061

106062

106063

106064

Message Summary (cont.)

MESSAGE
E157 NO DMA
£160 COMMAND INT
E161 DATA INT
E162 DMA INT
E163 LOST OMA FLAG

E164 BUSY ERROR

PAGE 69

DESCRIPTION

There is no DMA,
Unexpected interrupt,
Unexpected interrunt,
Unexpected interruot,
Lost DMA f1lAag,

Inter face busy failed

to set after a
command,



Taole 11d, Typoical Test Messages

Example of a rewind error,

H154
Hl02
HO54
H1G85
H155

TEST
£ 035

UNIT 0

RECORD 000123
COMMAND 000101
STATUS IS

0 000 000 000 000 001

AND SHOULD BE O 000 000 001 000 000

02
REWIND ERROR

Example of Test 01 output,

H154
H034
H155
H154
HO34
H155
H154
HO34
H155
H154
HO34
H155

UNIT ©

UNIT ON-LINE

STATUS IS 0 000
UNIT 1

UNIT OFF-=LINE
STATUS IS 0 000
UNIT 2

UNIT OFF-LINE
STATUS 1S 0 000
UNIT 3

UNIT OFF-LINE
STATUS IS 0 000

Example of a read error

H154
H102
H0S4
H155
H15%

TEST
E066

UNIT O

RECORD 000123
COMMAND 000023
STATUS IS 0 000
AND SHOULD BE 0 000

24
READ ERROR

000

001

001

001

000
000

noo

000

000

000

0no
000

000

000

000

000

010
000
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000

001

001

001

010
000



Tante 111, Status WOr& Description

DESCRIPTION OCTAL REPKESENTION
Tape UNnit Off=line(Local) 000001
Data Error 000602
Fite Protected(no rinoa) nnonos
Command Reject nonnio
Timina Error 0nno22
End of Tape (EOT) n0No4o
Load Point (BOT) nooloo0
End of File nN0n200
Inter face Busy n00400
Tape Unit Busy nol1noo0
Rewinding 002000
Odd Byte 004000
#Sinale Track Error 010000

#Selected tape Unit Unit No,

0 000000
1 n20000
e n40000
3 060000
#1600 CPI Density 100000

#Appl ies only to 13183 inter face,
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10

11

1e

13

15

RIT NO,

and lé



Table 111, Status word Description (cont,)

Example: Assume 13181 interface which is file protecteds ana
h3s a timing data and odd byte error,

File protect = 000004
Timinag/data = 000022
odd byte error= 004000

Total status word 004026
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Tablie 1v, Data Patterns

BIT PATTERN DESCRIPTION

Single Rotating Bit

Track Sawtooth

Channel Sawtooth

ALl njegn

ALY nQesw

OCTAL REPRESENTATION

002001
010000
020100
100002
004004
000420
000040
040200
001010

177773
175352
145212
005010
000000

177577
037437
007407
001401
000377

177777 etc,

000000 etc,
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Table V, Read Al nlrgu Test Tape
Setup procedure for reading an all nlessn test taoe,

l, Set switch reacister 9,

2e when the poroaram halts, select the A-reaqister and set
to zero. Nexty select the Boreocister and set bit 13 ana
clear all others,

3, Clear switch reagister 9,

4, Mount all nltgit tape without write ring,

S. Press RUN,

6, To repeat an all "lisn tape read, repeat step S,

7. To terminate, set switch reqgister 9,

PAGE 74



Tahle VI, Echo Check

To turn Test 27 into a manual echo check do the following:
l, After the hait in subtest 1. set only one unit
on=~t ine,
2. Set switch reqgister bit 13 (loop on test),
3, Set switch reaqgister bit 15 (halt At end of test),
4, Execute test,
5. At end of test select next unit,
6, Repeat step 4 and S until all units are tested,
7. Clear switch register bits 13 and 15,
8., Put all units to be tested on-line,

9, Press RUN to exit test,
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TAable VII-

Standard Tave Commands

List of standard tape commands for the NN TC oroaram
in operator desian,

statement

MNEMONIC
CLR
B8SR
FSR
8sF
FSF
WFM
GFM

Gap

RRF
WCC
REW
RWO
SELO
SEL1
SELZ2

SEL3

OCTAL CODE

110

a1

3

241
203
211
215

15

23
31
101
105
1400
2400
4400

10400

COMMAND GENERATED
Clears Tape Controlier
Backspace Record
Forwara Space Record
Backspace File
Forward Sovace File
write File Mark

Gap and File Mark

write 4,8(13181) or 3(13183)
Inches of Blank Taope

Read Record

write Record
Rewind

Rewind Off=-|ine
Select Tape UNnit 0
Select Tave UNnit 1
Select Tape uUnit 2

Select Tape Unit 3
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Table VIII,

Test Selection Settings

List of test with A/B-reqister settinas,

RIT POSITION TEST NUMBER
OCTAL DECIMAL

A REG B REG

0

1

10

11

12

13

14

15

0

1

10

11

12

13

14

16

17

0

1

10

11

12

13

14

15

TEST TITLE

Basic 1/0

Initial Clear Controller
and unit Selection

Begirning of Tape (BOT)
Commang Reject at ROT

Write Command Execution
Time

Gap Command Execution
Time

Fite Mark Command
Multiple File Mark
Initial write/Read

175128 wWwrite/Read

Force Data and Timinag

Error Status
Recorao Spacing
File Spacinag

Clear YTime Check Durina
& Motion CommAand

Interrecord Gap

Neaative Interreconrd
Gap Creep
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Table VIII; Test Selection Settings (cont,)
List of test with A/B-register settinas,

BIT POSITION TEST NUMBER TEST TITLE
A REG B REG OCTAL DECIMAL

0 20 16 Write/Read Sinagale
Rotatina Bit Pattern

1 21 17 write/Read Channel
Sawtooth Pattern

2 22 18 write/Pead Track
Sawtooth Pattern

3 23 19 wWrite/Read (non DMA)
Random Data

4 24 20 DMA Channel 1 wWritey/
Reaa with Random Data

S 25 21 DMA Channel 2 writes
Read with Random Data

6 26 22 Rapid write

7 27 23 Echo Check on Al
On-iine Units

8 30 24 Controlier Check for
Multi=Unit Operation

9 31 25 Inter-unit Compatinility

10 32 26 write King Enable

11 33 27 Rewina Off=-line

12 34 28 Write All Ones Record

13 35 29 kead An All Ones Record

14 36 30 Operator Service Routine

15 37 31 Operator Desian
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Tanhie IX, Tests with Rewind Commanads

List of tests with embedded rewinas,

TEST NUMBER TEST DESCRIPTION
2 Beqinning of Tape (BOT) Check
3 Command Reject at BOT
6 File Mark command Test
25 Inter=Unit Compatibility
26 Write Ring Enable
27 Rewind Off=line Check
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Table X, Settinas for writing Tare Byte

Switch register settings for writing tace from the switch
reajster,

SWITCH STATE FUNCTION

0-7 Optional Defines the tape byte that is

written, dependina upoon the state
of the switch, Set=le. clear=0,

R Set Fixed lenoth record of 2 nytes,
9# Set Fixed lenath record of 4 bvytes,
103 Set Fixed length record of 8 hytes,
11+ Set Fixed length record of 16 bytes,
124 Set Fixed !enath record of 32 bytes,
13 Set Fixed length record of 64 bytes,
144 Set Fixed tenath recerd of 128 bytes,
8=14 Clear Writes a maximum of 20648 bytes,
15 Set Terminates the write operation,

# Note: Any combination of switches 8«14 may be set resultina
in different lengths than stated above, If 8¢ 9, and 10 were
set and the rest clears the length of the record would be 14
bytes., The lenath is determined by the sum o0f the BCD weiakts
(bit 8=14 bit 9=2, etC. bit 14=7) multioliied by 2e
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Tanle XI, Settings for Writina Tape word

Switch register settinas for writino tape from switch

register word,

SWITCH STATE

0-15 Optional

0-15 Any chanae

FUNCTION

Defines 2 consecutive tape hytes,
8~15 the first, and 0-7 the second,
(SW set=1 &na Sw clear=0,)

Terminates the record and routine,

Table xI1, Settings for Command Exercise

Switch register settinas for Command Exercise routine,

SWITCH STATE
0 Set
1 Set
2 Set
3 Set
A Set
S Set
6 Set
7 Set
8 Set
9 Set
10 Set
11 Set

FUNCTION

Write command is issued(wCC)
Write file marks (wWFMm)
Read record forward (RRF)
Forward space record (FSR)
Forward space file (FSF)
Clear controlier (CLR)

Gan commana (GAP)
Backspace record (BSR)
Backspace file (BSF)
Rewind (REW)

Rewind off=line (RWO)

Citear controlier (CLR)

PAGE 81



Table XI1. Settings for Command Exercise (cont,)

12 Set 10 ms delay between commands,

13 Set 15 ms delay between commands,

14 Set 30 ms delay between commands,

15 Set Terminates the routine,

Note:

Switches 0 And 9 set and all other switches clear causes the
tape unit to write an ID burst if a 13183 controller is being
used, followed by & rewind, write, and so on until bit 15 is
set,

Table X111, Settings for DMA Transfer
Switch register settinas for DMA transfer routine;
SWITCH STATE FUNCTION

0-7 Set Defines the characters being written
on tape: set= 1,4 clear=0,

15 Set Terminates the proaram,
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