
































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Test 17

Page 5-5.

Tests that no interrupt is generated when the Not Busy flag is
low, the interrupt mask is set to allow an interrupt only from
the Printer Adapter, and the interrupts are disabled. If this test
fails, the interrupt priority for the slot that the board is in
should be checked with that entered during initialization. If the
interrupt priorities match then the interrupt is bad.

Tests 18-21 are visual tests.

Tests 18-1B should be run in sequence.

Test 18
Test 19

Test 1A

Test 1B

Test 1C

Test of Form Feed. Paper should advance to top of form. "TOP
OF FORM" should be printed on top line.

Test of carriage return/line feed. Paper should advance one line
"NEXT LINE DOWN" should be printed.

Test of Carriag’q Return. On Okidata Printer the issuing of a
Carriage Return also causes a line feed to occur. The message
printed should be: *

" \_‘
> > > > > ) ERROR X{F X's BEFORE THIS"
4 ,

On Centronics Printersks, the i{,hternal buffer is printed and the
print head is positioﬁued at the beginning of that line. The
message printed shouldibe "XXXXXX ERROR IF NOT X's
BEFORE THIS". y

i
On the Printronix Printer, the internal line buffer is not printed
and the internal buffer pointer is positioned to the start of the
buffer. The message: "ﬁ//// RROR IF X's BEFORE THIS".

Test of Vertical Tab./The papér should advance to the sixth line
and the message printed should be: "6 LINES BELOW TOP OF
FORM". The vertical tab on th& Printronix requires the use of
the VFO therefore, three carriage return/line feeds are issued
and the Vertical Tab is not tested.

Tests that all chaﬁacters are prim}?ble.

SECTION 1 6 slewed line& of upper case characters
: ASCII codes 20-5F hex.

SECTION 2 " 6 slewed lines 6f lower case characters
ASCII codes 60-7E hex, repeated.

If the printer does not support lower case characters, Section 2
will be printed in upper case.



Test 1D

Test 1E

Test 1F

Test 20

Test 21
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Test double width characters. The characters with ASCII codes
20-48 hex will be printed double width. The Printronix does not
support double width characters.*

Test double height characters. Characters with ASCII codes
20-6A hex will be printed double height. Centronics does not
support double height.*

Test expanded characters. Characters with ASCII codes 20-48
hex will be printed expanded. Centronics and Printronix do not
support expanded characters.*

Test Printer bell. The printer bell should be audible. The
message "BELL" should be printed. Printronix does not support
the Bell.*

Test all colums printable. A line of length 80 characters or 132
characters (depending on the entry during user initialization) of
dashes with tick marks every five places starting with the first
column will be printed.

An error is not generated because this test is not executed for
non-applicable printers.
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IOTST4/10TSTM
ASYNCHRONOUS 1/0 ADAPTER TEST



ASYNCHRONOUS 1/0 ADAPTER TEST

Applicable Assemblies Applicable Program
5000-1141-X 8080 CPU Board (X=1-2) IOTST4
5000-E0XYZABCD OP-1/R Main Logic Board (B=1-3) IOTST4
5000-11114-X 8085 CPUM Board (X=1) [OTSTM

3085 (X=3) IOTST15

8085 CPUM Board (X=3) IOT2WM

8085 IOT2W15

Required Testr Assemblies

IOTST80 Test Plug (RS232 Compatible, X or B=1)
COMTST2 Test Plug (TTY Compatible, X or B=2)
no plug required (2 Wire Direct, X=3)

General Description

The purpose of the test program is to determine if the Asynchronous 1/O Adapter is
working properly and, if not, to give an indication of which functions are incorrect.
The corresponding test plug is needed to run. The program requires no operator
interaction unless an error is encountered.

4K (or more) of memory is required to run [OTST4/IOTSTM.

Loading Procedure (IOTST4)

IOTST4 can be loaded into memory using any convenient method (see Appendix B).
When I0OTST4 loads properly it will display the following message on the screen:

OP-1/R 20087 TYPE (Y)es; (N)o
The operator should type 'Y' or 'N' depending on whether or not the unit being tested

is an OP1-R 2008 logic board. When the question has been responded to, IOTST4 will
identify itself and await run-mode input (see Appedix A).

Loading Procedure (IOTSTM/IOTST15/IOT2WM/IOT2W }5)

IOTSTM can be loaded into memory using any convenient method (see Appendix B).
IOTSTSM will identify itself and await run-mode input (see Appendix A).

Errors
All errors are indicated by an error indicator on the display screen and the
simultaneous activation of the bell. The error displayed on the screen refers to the

detailed description of the specific test to determine the purpose and expected results
for the displayed error indicator. .

R:B-03/11/81
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After an error indicator is displayed, the operator has three ways to proceed. Typing
the SPACE bar will continue testing at the next test, typing the R key (without the
SHIFT key) will repeat the current test, and depressing the PROG key will restart
the program.

Because of the inverted pyramid test strategy used, it is desirable to service
erroneous functions as they occur. An erroneous function discovered in one subtest
may cause misleading error messages in subsequent subtests since the function is
assumed to be working in all subtests after the one in which it is tested.

IOTST80 Test Plug

The IOTST80 Test Plug is necessary for testing the Asynchronous I/O Adapter RS232
compatible. The plug must be inserted into the Asynchronous I/O Adapter connector
(as shown in Figure 1) on the rear panel of the OP-l1 or OP-1/R prior to program
execution. The schematic of the IOTST80 Test Plug is shown in Figure 2.

COMTST2 Test Plug

The COMTST2 Test Plug is necessary for testing the Asynchronous I/O Adapter TTY
compatible (20ma). The plug must be inserted into the Asynchronous I/O Adapter
connector (as shown in Figure 1) on the rear panel of the OP-1 or OP-1/R prior to
program execution. The schematic of the COMTST2 Test Plug is shown in Figure 3,
as well as the Logic Flow diagram.

Test Description

All test operations are described in this section. The program will halt and the
specified error indicator is displayed if expected results are not obtained.

On the following pages, each test is listed with a description of what is being tested,
with an explanation of the cause of the error.

Initialization

When IOTST4 loads, it will determine whether it is running on an OP-1 or an OP-1/R
and make the appropriate timing adjustments.

The diagnostic will then prompt the user in order to determine if the board supports
38,400 and 50,000 baud. After responding to this prompt, the diagnostic will inquire
as to whether the unit under test is an OP-1/R 1101, an OP-1/RW 2008, or something
else. In the case of an OP-1/R 1101, the user will be further prompted in order to
determine if PCO338 is on the board.

If IOTSTM is run, the diagnostic will prompt the user in order to determine if 38,400
and 50,000 baud are supported.

09/15/81
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Tests that the Asynchronous I/O Adapter does not respond to an incorrect
select address. Addresses of all combinations of three bits or less high
are used to try to select the board.

Tests that the Asynchronous [/O Adapter does respond to the correct
select address. The address FO Hex is used to try to select the board.

Tests that the selected Asynchronous [/O Adapter can be deseclected by
issuing an INIT.

Tests that, by issuing an INIT, DVCL, and an OFL with a command byte
of 0 Hex, the Data Set Ready flag is not stuck high. For 2-Wire direct
versions tests that bit 7 of Rim, transmit receive signal can be resct.

Tests that, by issuing an INIT, DVCL, and an OFL with a command byte
of 0 Hex, the Clear To Send Flag is not stuck high., Omitted for 2-wire.

Tests that, by issuing an INIT, DVCL, and OFL with a command byte of
0 Hex, the Carrier Detect signal flag is not stuck high. Executed only
for OPI-R. Omitted for 2-wire.

Tests that, by issuing an OFL with a command byte set to Break, the
Data Set Ready flag is not stuck low. For 2-wire direct tests that bit 7
of Rim, transmit receive signal can be sct.

Tests that, by issuing an OFL with a command byte set for Request to
Send, the Clear to Send flag is not stuck low. Omitted for 2-wire direct.

Tests that, by issuing an OFL with a command byte set for Data
Terminal Ready, the Carrier Detect Signal flag is not stuck low.
Executed only for OPI-R. Omitted for 2-wire.

Tests that, after issuing an OFL with command byte set to Break, to set
the Data Set Ready flag, an INIT resets the Data Set Ready flag. For
2-wire tests that after setting bit 7 of Rim, issuing an INIT will reset it.

Tests that, after issuing an OFL with command byte set for Request to
Send, to set the Clear to Send flag, an INIT resets the Clear to Send
flag. Omitted for 2-wire.

Tests that, after issing an OFL with command byte set for Data Terminal
Ready, to set the Carrier Detect Signal flag, and INIT resets the Carrier
Detect Signal flag. LIxecuted only for OPI-R.

For 2001: Tests that INIT does not reset Carrier Detect. Omitted for 2-
wire.
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TOC: Tests that, after issuing an OFL with command byte set to Break, to set
the Data Set Ready flag, a DVCL resets the Data Set Ready flag. Tests
that after setting Bit 7 of Rim, issuing a DVCL will reset it.

TOD: Tests that, after issuing an OFL with command byte set for Request to
Send, to set the Clear to Send flag, a DVCL resets the Clear to Send
flag. Omitted for 2-wire. |

TOE: Tests that, after issuing an OFL with command byte set for Data
Terminal Ready, to set the Carrier Detect Signal flag, a DVCL resets the
Carrier Detect Signal flag. Executed only for OPI-R.

For 2008: Tests that DVCL does not reset Carrier Detect. Omitted for
2-wire,

TOF: Tests that, after issuing an OFL with command byte set to Break, to set

the Data Set Ready flag, an OFL with command byte of 0 Hex resets the
Data Set Ready flag. Tests that after setting Bit 7 of Rim, issuing an
OFL will reset it. ) l

T10: Tests that, after issuing an OFL with command byte set for Request to
Send, to set the Clear to Send flag, an OFL with command byte of 0
Hex resets the Clear to Send flag.

Tlil: Tests that, after issuing an OFL with command byte set for Data
Terminal Ready, to set the Carrier Detect Signal flag, an OFL with
command byte of 0 Hex resets the Carrier Detect signal flag. Executed
only for OP1-R.

Ti2: Tests that, by issuing an INIT and DVCL, the Character Needed for
Transmission flag is not stuck low.

T13: Tests that, by issuing two successive OUT commands, the Character
Needed for Transmission flag is not stuck high.

T14: Tests that, given sufficient time, the Character Needed for Transmxssxon
flag goes high after one OUT command.

T15: Tests that, given sufficient time, the Character Needed for Transmission
flag goes high after two OUT commands.

Tlé: Tests that, the Character Needed for Transmission flag does not go high
during tranmission.

R:A 03/11/81



T17:

T18:

T19:

TIA

.o

T1B:

TIC:

TiD:

TI1E:

Page 6-5.

Tests that, a DVCL sets the Character Needed for Transmission flag
during a transmission.

Tests that, an INIT sets the Character Needed for Transmission flag
during a transmission.

Tests that the transmitter is working by transmitting 8 data bits, 1 stop
bit and 1 start bit, at 19,200 baud and checking that the time needed to
transmit the 10 bits does not take less than the time needed to transmit
the min)imum amount of bits (9) or more than the maximum amount of
bits (12). '

Tests that the transmitter is working by transmitting 8 data bits, 1 stop
bit and 1 start bit, at 9,600 baud and checking that the time needed to
transmit the 10 bits does not take less than the time needed to transmit
the minimum amount of bits (9) or more than the maximum amount of
bits (12). ‘

Tests that the transmitter is working by transmitting 8 data bits, 1 stop
bit and 1 start bit, at 7,200 baud and checking that the time needed to
transmit the 10 bits does not take less than the time needed to transmit
the min)imum amount of bits (9) or more than the maximum amount of
bits (12).

Tests that the transmitter is working by transmitting 8 data bits, 1 stop
bit and 1 start bit, at 4,800 baud and checking that the time needed to
transmit the 10 bits does not take less than the time needed to transmit
the minimum amount of bits (9) or more than the maximum amount of
bits (12).

Tests that the transmitter is working by transmitting 8 data bits, 1 stop
bit and 1 start bit, at 3,600 baud and checking that the time needed to
transmit the 10 bits does not take less than the time needed to transmit
the min)imum amount of bits (9) or more than the maximum amount of
bits (12).

Tests that the transmitter is working by transmitting 8 data bits, 1 stop
bit and 1 start bit, at 2,400 baud and checking that the time needed to
transmit the 10 bits does not take less than the time needed to transmit
the min)imum amount of bits (9) or more than the maximum amount of
bits (12).
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Tests that the transmitter is working by transmitting 8 data bits, 1 stop
bit and 1 start bit, at 2,000 baud and checking that the time needed to
transmit the 10 bits does not take less than the time needed to transmit
the Enir)limum amount of bits (9) or more than the maximum amount of
bits (12).

Tests that the transmitter is working by transmitting 8 data bits, 1 stop
bit and 1 start bit, at 1,800 baud and checking that the time needed to
transmit the 10 bits does not take less than the time needed to transmit
the min)imum amount of bits (9) or more than the maximum amount of
bits (12).

Tests that the transmitter is working by transmitting 8 data bits, 1 stop
bit and 1 start bit, at 1,200 baud and checking that the time needed to
transmit the 10 bits does not take less than the time needed to transmit
the minimum amount of bits (9) or more than the maximum amount of
bits (12).

Tests that the transmitter is working by transmitting 8 data bits, 1 stop
bit and 1 start bit, at 600 baud and checking that the time needed to
transmit the 10 bits does not take less than the time needed to transmit
the minimum amount of bits (9) or more than the maximum amount of
bits (12).

Tests that the transmitter is working by transmitting 8 data bits, 1 stop
bit and 1 start bit, at 300 baud and checking that the time needed to
transmit the 10 bits does not take less than the time needed to transmit
the minimum amount of bits (9) or more than the maximum amount of
bits (12).

Tests that the transmitter is working by transmitting 8 data bits, 1 stop
bit and 1 start bit, at 150 baud and checking that the time needed to
transmit the 10 bits does not take less than the time needed to transmit
the minimum amount of bits (9) or more than the maximum amount of
bits (12).

Tests that the transmitter is working by transmitting 8 data bits, 1 stop
bit and 1 start bit, at 135.5 baud and checking that the time needed to
transmit the 10 bits does not take less than the time needed to transmit
the minimum amount of bits (9) or more than the maximum amount of
bits (12).

Tests that the transmitter is working by transmitting 8 data bits, 1 stop
bit and 1 start bit, at 110 baud and checking that the time needed to
trasmit the 10 bits does not take less than the time needed to transit the
minimum amount of bits (9) or more than the maximum amount of bits
(12).
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Tests that the transmitter is working by transmitting 8 data bits, 1 stop
bit and 1 start bit, at 75 (50,000 if so configured) baud and checking that
the time needed to transit the 10 bits does not take less than the time
needed to transmit the minimum amount of bits (9) or more than the
maximum amount of bits (12).

Tests that the transmitter is working by transmitting 8 data bits,l stop bit
and 1 start bit, at 50 (38,000 if so configured) baud and checking that the
time needed to transmit the 10 bits does not take less than the time
needed to transmit the minimum amount of bits (9) or more than the
maximum amount of bits (12).

Tests that, with the interrupts enabled and the Character Needed for
Transmission flag high, a SMSK with command byte of 0 Hex holds off the
transmit interrupt.

Tests that, with the interrupts enabled and the Character Needed for
Transmission flag high, a priority 2 interrupt is generated.

Tests that, with the interrupts enabled and the Character Needed for
Transmission flag low, no interrupt is generated.

Tests that the transmitter correctly transmits 7 data bits, by checking the
Data Set Ready flag and comparing its fluctuation to see if it matches the
bit configuration of the transmitted character. all characters 00..7F Hex
are transmitted at 300 baud and displayed on the screen.

Tests that the transmitter correctly transmits 8 data bits, by checking the
Data Set Ready flag and comparing its fluctuation to see if it matches the
bit configuration of the transmitted character. all characters 00.0F Hex
are transmitted at 300 baud and displayed on the screen.

Tests that character length, parity, and stop bits are transmitted correctly
by comparing the Data Set Ready flag fluctuations with the expected bit
pattern of the transmitted character. The even parity character has an
ASCII value of 55 Hex and the odd parity character has an ASCII value of
52 Hex. ‘

R:B-03/11/81
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Tests that the transmitter is working by transmitting 8 data bits, 1 stop
bit and 1 start bit, at 75 baud and checking that the time needed to
transit the 10 bits does not take less than the time needed to transmit the
;nin)imum amount of bits (9) or more;{han the maximum amount of bits
12). :

Tests that the transmitter is working by transmitting 8 data bits,1 stop bit
and 1 start bit, at 50 baud and checking that the time needed to transmit
the 10 bits does not take less than the time needed to transmit the
r(nin';mum amount of bi\!:\s (9) or /more than the maximum amount of bits
12). \

\

Tests that, with the interrupts enabled and the Character Needed for
Transmission flag high, a SMSK with command byte of 0 Hex holds off the

transmit interrupt. \

Tests that, with the ifterrupts enabled and the Character Needed for
Transmission flag high, a/ priority\2 interrupt is generated.

]

§

. I, \
Tests that, with the; interrupts ‘enabled and the Character Needed for
Transmission flag low, ino interrupt is\ generated.

Tests that the transmitter correctly transmits 7 data bits, by checking the
Data Set Ready flag and comparing its fluctuation to see if it matches the
bit configuration of the transmitted character. all characters 00..7F Hex
are transmitted at 300 baud and displayed on the screen.

Tests that the transmitter correctly transmits 8 data bits, by checking the
Data Set Ready flag and comparing its fluctuation to see if it matches the
bit configuration of the transmitted character. all characters 00.0F Hex
are transmitted at 300 baud and displayed on the screen.

Tests that character length, parity, and stop bits are transmitted correctly
by comparing the Data Set Ready flag fluctuations with the expected bit
pattern of the transmitted character. The even parity character has an
ASCII value of 55 Hex and the odd parity character has an ASCII value of
52 Hex.

R:A-07/15/80
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Tests 8 Data bits, 1 stop bit, and no parity, with the transmission of a

character of odd parity.

Tests 8 Data bits, 1 stop bit, and no parity, with the transmission of a
character of even parity.

Tests 8 Data bits, 2 stop bits, and no parity, with the transmission of a
character of odd parity.

Tests 8 Data bits, 2 stop bits, and no parity, with the transmission of a
character of even parity.

Tests 8 Data bits, | stop bit, and even parity with the transmission of
a character of odd parity.

Tests 8 Data bits, 1 stop bit, and even parity with the transmission of
a character of even parity.

Tests 8 Data bits, 1 stop bit, and odd parity with the transmission of a
character of odd parity.

Tests 8 Data bits, 1 stop bit, and odd parity with the transmission of a
character of even parity.

Tests 7 Datalbits, 1 stop bit, no parity, with the transmission of a
character of odd parity.

Tests 7 Data bits, 1 stop bit, no parity, with the transmission of a
character of even parity.

Tests that the time boundaries are within +/- 10% of the actual time
needed for transmission of 12 bits.

Tests that the transmission of 12 data bits falls within the time limit
for 12 data bits at 19,200 baud.
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Tests that the transmission of
for 12 data bits at 9,600 baud.

Tests that the transmission of
for 12 data bits at 7,200 baud.

Tests that the transmission of
for 12 data bits at 4,800 baud.

Tests that the transmission of
for 12 data bits at 3,600 baud.

Tests that the transmission of
for 12 data bits at 2,400 baud.

Tests that the transmission of
for 12 data bits at 2,000 baud.

Tests that the transmission of
for 12 data bits at 1,800 baud.

Tests that the transmission of
for 12 data bits at 1,200 baud.

Tests that the transmission of
for 12 data bits at 600 baud.

Tests that the transmission of
for 12 data bits at 300 baud.

Tests that the transmission of
for 12 data bits at 150 baud.

Tests that the transmission of
for 12 data bits at 135.5 baud.

Tests that the transmission of
for 12 data bits at 110 baud.

Tests that the transmission of
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Tests that the transmission of 12 data bits falls within the time limit
for 12 data bits at 50 baud (38,400 if so configured).

Tests that, by issuing an INIT, DVCL and INP, the Character Received
and Available flag is not stuck high.

Tests that, by issuing an OUT, the Character Received and Available
flag is not stuck low. L
Tests that, after setting the Character Received and Available flag, it
can be reset by issuing an INIT, DVCL and INP.

Tests that, after setting the Character Received flag, it can be reset by
issuing an INIT.

Tests that, after setting the Character Received and Available flag, it
can be reset by issuing a DVCL.

Tests that, after setting the Character Received and Available flag, it
can be reset by issuing an INP,

Tests that, for all COMI1 values, an OUT command, given sufficient
time, sets the Character Received and Available flag. The current
COM1 value is displayed on the screen.

Tests that, for all COMI! values, the Character Received and Available
flag does not go high during reception. The current COM! value is
displayed on the screen.

Tests that, with the interrupts enabled, a SMSK with command byte of 0
Hex does not allow a Receive interrupt.

Tests that, with the interrupts enabled and the Character Received and
Available flag high, a interrupt priority | is generated.

Tests that, with the interrupts enabled and the Character Received and
Available flag low, an interrupt is not generated.

Tests that, at all combinations of stop bits, parity, and 7 or 8 data at
100 and 19200 (38,400 if so configured) baud bits, that the character
transmitted is the character received. Current COM! values and
transmitted characters are displayed on the screen.



T54:

T55:

T56:

T57:

T58:

T59:

T5A:

Page 6-11.

Tests that, by issuing an INIT and DVCL, the Parity, Overrun and
Framing Error flag is not stuck high.

Tests that, at all COMI1 values, the Parity, Overrun and Framing Error
flag is not set on good reception. The current COM! value is displayed
on the screen.

Tests that, by issuing three OUT commands without an INP, the Parity,
Overrun and Framing Error flag shows an Overrun error.

Tests that, by using the OFL Break to generate a Framing Error during
transmit, that the Parity, Overrun and Framing Error flag shows a
Framing Error.

Tests that, by transmitting a character and using the OFL Break to
change a high bit to a low bit, the Parity, Overrun and Framing Error
flag shows a Parity error.

Tests that, after setting the Parity, Overrun and Framing Error flag, an
INIT resets it.

Tests that, after setting the Parity, Overrun and Framing Error flag, a
DVCL resets it.
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AIOTST4 - ALTERNATE ASYNCHRONOUS 1/O ADAPTER TEST

Applicable Assemblies

5000-1172-X-Y Alternate 1/O Adapter Board (X=1-3, Y=1-3)
5100-1106-XYZ Alternate I/O Adapter Board (X=2-4, Y=1&2, Z=1)
Required Test Assemblies

IOTST80 Test Plug (RS232 Compatible, X=1)

COMTST2 Test Plug (TTY Compatible, X=2)

no plug required (2 Wire Direct, X=3)
Note: 5000-1172-X-Y (X-2,3 Y=1-3) Rev. A requires a carrier Part No.

5000-1377-1.

General Description

The purpose of the AIOTSTY4 test program is to determine if the Alternate
Asynchronous 1/O Adapter is working properly and, if not, to give an indication of
which functions are incorrect. The corresponding test plug is needed to run
AIOTST4. The program requires no operator interaction, except for the
Initialization, unless an error is encountered.

4K (or more) of memory is required to run AIOTST4.

Loading Procedure

AIOTST4 can be loaded into memory using any convenient method (see Appendix B).
When AIOTST4 loads properly it will immediately start an initialization dialogue,
afterwards it will identify itself and await run-mode input by the operator (see
Appendix A).

Errors

All errors are indicated by an error indicator on the display screen and the
simultaneous activation of the bell. The error displayed on the screen refers to the
detailed description of the specific test to determine the purpose and expected
results for the displayed error indicator.

After an error indicator is displayed, the operator has three ways to proceed.
Typing the SPACE bar will continue testing at the next test, typing the R key
(without the SHIFT key) will repeat the current test, and depressing the PROG key
will restart the program.

Because of the inverted pyramid test strategy used in AIOTST4, it is desirable to
service erroneous functions as they occur. An erroneous function discovered in one
subtest may cause misleading error messages is subsequent subtests since the
function is assumed to be working in all subtests after the one in which it is tested.
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IOTST80 Test Plug

The IOTST80 Test Plug is necessary for testing the Alternate Asynchronous I/O
Adapter RS232 compatible. The plug must be inserted into the Alternate
Asynchronous 1/O Adapter connector (as shown in Figure 1) on the rear panel of the
OP-1 or OP-1/R prior to program execution. The schematic of the IOTST80 Test
Plug is shown in Figure 2.

COMTST2 Test Plug

The COMTST2 Test Plug is necessary for testing the Altérnate Asynchronous I/O
Adapter TTY compatible (20ma). The plug must be insefted into the Alternate
Asynchronous 1/O Adapter connector (as shown in|Figure 1’) on the rear panel of the
OP-1 or OP-1/R prior to program execution. The chema*‘tlc of the COMTST2 Test

Plug is shown in Figure 3, as well as the logic flo dlag'ram.

!

4
Y:\

Test Description

All test operations are described in this sectlon The program will halt and the
specified error indicator is displayed if expected rpsult are not obtained.

On the following pages, each test is listed ,»rwith a description of what is being
tested, with an explanation of the cause of the error.
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IOTST80 Test Plug

The IOTST80 Test Plug is necessary for testing the Alternate Asynchronous 1/O
Adapter RS232 compatible. The plug must be inserted into the Alternate
Asynchronous I/O Adapter connector (as shown in Figure 1) on the rear panel of the
OP-1 or OP-1/R prior to program execution. The schematic of the IOTST80 Test
Plug is shown in Figure 2.

COMTST2 Test Plug o

The COMTST2 Test Plug is necessary for testing the Alternate Asynchronous I/O
Adapter TTY compatible (20ma). The plug must be inserted into the Alternate
Asynchronous [/O Adapter connector (as shown in Figure 1) on the rear panel of the
OP-1 or OP-1/R prior to program execution. The schematic of the COMTST2 Test
Plug is shown in Figure 3, as well as the logic flow diagram.

Test Description

All test operations are described in this section. The program will halt and the
specified error indicator is displayed if expected results are not obtained.

On the following pages, each test is listed with a description of what is being tested,
with an explanation of the cause of the error.
Initialization

When AIOT514 has finished loading it will ask if the board contains 38,400 and 50,000
baud.

R:A 03/11/81



Page 7-3.

Initialization

When the Alternate I/O Adapter test is loaded a user initialization dialogue is
immediately executed. This is a two part dialogue that asks the user to respond to
two questions. _

The first asks for the select address of the Alternate I/O Adapter. A response of
two hexadecimal digits is expected. The dialogue will not advance to the next part
until a valid response is made.

The second asks for the interrupt priority. A response of one digit in the range 3-6
is expected. Execution of the Alternate I/O Adapter test will not begin until a
valid response is made.

In either of the two parts of the initialization dialogue, if a valid but incorrect
response is made, typing the prog key will restart the dialogue.

Once valid responses are made to both parts of the dialogue the program will
determine if it is running on an OP-1 or an OP-1/R and make the appropriate
timing adjustments before execution begins.

T00: Tests that the Alternate 1/O Adapter does not respond to an incorrect select
address. Addresses of all combinations of three bits or less high are used to
try to select the board.

TOl: Tests that the Alternate I/O Adapter does respond to the correct select
address. The address entered during initialization is used to try to select
the board.

T02: Tests that the selected Alternate 1/O Adapter can be deselected by issuing
an INIT.

T03: Tests that, by issuing an INIT, DVCL, and an OFL with a command byte of
0 Hex, the Data Set Ready flag is not stuck high.

TO4: Tests that, by issuing an INIT, DVCL, and an OFL with a command byte of
0 Hex, the Clear to Send flag is not stuck high.

TO5: Tests that, by issuing an INIT, DVCL, and an OFL with a command byte of
0 Hex, the Carrier Detect Signal flag is not stuck high.

T06: Tests that, by issuing an INIT, DVCL, and an OFL with a command byte of
0 Hex, the Supervisory Received Data and Ring Detect Signal flags are not
stuck high,

TO7: Tests that, by issuing an OFL with a command byte set to Break, the Data
Set Ready flag is not stuck low.

TO8: Tests that, by issuing an OFL with a command byte set for Request to Send,
the Clear to Send flag is not stuck low.
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T10: .

Tl1l1:

T12:
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T15:
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Tests that, by issuing an OFL with a command byte set for Data Terminal
Ready, the Carrier Detect Signal flag is not stuck low.

Tests that, by issuing an OFL with a command byte set for Supervisory
Transmit Data, the Supervisory Received Data and Ring Detect Signal flags
are not stuck low.

Tests that, after issuing an OFL with command byte set to Break, to set the
Data Set Ready flag, an INIT resets the Data Set Ready flag.

Tests that, after issuing an OFL with command byte set for Request to
Send, to set the Clear to Send flag, an INIT resets the Clear to Send flag.

Tests that, after issuing an OFL with command byte set for Data Terminal
Ready, to set the Carrier Detect Signal flag, and INIT resets the Carrier
Detect Signal flag.

Tests that, after issuing an OFL with command byte set for Supervisory
Transmit Data, to set the Supervisory Received Data and Ring Detect Signal
flags, and INIT resets that Supervisory Received Data and Ring Detect Signal
flags. :

Tests that, after issuing an OFL with command byte set to Break, to set the
Data Set Ready flag, a DVCL resets the Data Set Ready flag.

Tests that, after issuing an OFL with command byte set for Request to
Send, to set the Clear to Send flag, a DVCL resets the Clear to Send flag.

Tests that, after issuing an OFL with command byte set for Data Terminal
Ready, to set the Carrier Detect Signal flag, a DVCL resets the Carrier
Detect Signal flag.

Tests that, after issuing an OFL with command byte set for Supervisory
Transmit Data, to set the Supervisory Received Data and Ring Detect Signal
flag, a DVCL resets the Supervisory Received Data and Ring Detect Signal
flag.

Tests that, after issuing an OFL with command byte set to Break, to set the
Data Set Ready flag, an OFL with command byte of 0 Hex resets the Data
Set Ready flag.

Tests that, after issuing an OFL with command byte set for Request to
Send, to set the Clear to Send flag, an OFL with command byte of 0 Hex
resets the Clear to Send flag.

Tests that, after issuing an OFL with command byte set for Data Terminal
Ready, to set the Carrier Detect Signal flag, an OFL with command byte of
0 Hex resets the Carrier Detect Signal flag.
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Tests that, after issuing an OFL command byte set for Supervisory Transmit
Data, to set the Supervisory Received Data and Ring Detect Signal flags, an
OFL with command byte of 0 Hex resets the Supervisory Received Data and
Ring Detect Signal flags.

Tests that, by issuing an INIT and DVCL, the Character Needed for
Transmission flag is not stuck low.

Tests that, by issuing two successive OUT commands, the Character Needed
for Transmission flag is not stuck high.

Tests that, given sufficient time, the Character Needed for Transmission flag
goes high after one OUT command.

Tests that, given sufficient time, the Character Needed for Transmission flag
goes high after two OUT commands.

Tests that, the Character Needed for Transmission flag does not go high
during transmission.

Tests that, a DVCL sets the Character Needed for Transmission flag during a
transmission.

Tests that, an INIT sets the Character Needed for Transmission flag during a
transmission.

Tests that the transmitter is working by transmitting 8 data bits, | stop bit
and 1 start bit, at 19,200 baud and checking that the time needed to
transmit the 10 bits does not take less than the time needed to transmit the
minimum amount of bits (7) or more than the maximum amount of bits (12).

Tests that the transmitter is working by transmitting 8 data bits, | stop bit
and | start bit, at 9,600 baud and checking that the time needed to transmit
the 10 bits does not take less than the time needed to transmit the
minimum amount of bits (7) or more thatn the maximum amount of bits (12).

Tests that the transmitter is working by transmitting 8 data bits, 1 stop bit
and 1 start bit, at 7,200 baud and checking that the time needed to transmit
the 10 bits does not take less than the time needed to transmit the
minimum amount of bits (7) or more than the maximum amount of bits (12).

Tests that the transmitter is working by transmitting 8 data bits, 1 stop bit
and 1 start bit, at 4,800 baud and checking that the time needed to transmit
the 10 bits does not take less than the time needed to transmit the
minimum amount of bits (7) or more than the maximum amount of bits (12)).

Tests that the transmitter is working by transmitting 8 data bits, 1 stop bit
and 1 start bit, at 3,600 baud and checking that the time needed to transmit
the 10 bits does not take less than the time needed to transmit the
minimum amount of bits (7) or more than the maximum amount of bits (12).
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Tests that the transmitter is working by transmitting 8 data bits, 1 stop bit
and 1 start bit, at 2,400 baud and checking that the time needed to transmit
the 10 bits does not take less than the time needed to transmit the
minimum amount of bits (7) or more than the maximum amount of bits (12).

Tests that the transmitter is working by transmitting 8 data bits, 1 stop bit
and | start bit, at 2,000 baud and checking that the time needed to transmit
the 10 bits does not take less than the time needed to transmit the
minimum amount of bits (7) or more than the maximum amount of bits (12)).

Tests that the transmitter is working by transmitting 8 data bits, 1 stop bit
and 1 start bit, at 1,800 baud and checking that the tjmie needed to transmit .
the 10 bits does not take less than the time nefded to transmit the
minimum amount of bits (7) or mord than the maximum amount of bits (12).

Tests that the transmitter is working\by transmjifting 8 data bits, 1 stop bit
and | start bit, at 1,200 baud and checking #hat the time needed to transmit
the 10 bits does not take less than\ the ##ime needed to transmit the
minimum amount of bits (7) or more thgn #he maximum amount of bits (12).

Tests that the transmitter is working by  ransmitting 8 data bits, 1 stop bit
and | start bit, at 600 baud and chéckiyg that the time needed to transmit
the 10 bits does not take less thaf the\ time needed to transmit the
minimum amount of bits (7) or more/ than the maximum amount of bits (12)).
sy)
Tests that the transmitter is working by transmyitting 8 data bits, 1 stop bit
and | start bit, at 300 baud and checking thgt the time needed to transmit
the 10 bits does not take lesg than the tim¥ needed to transmit the
minimum amount of bits (7) or ;more than the maXimum amount of bits (12).
/
Tests that the transmitter is gorking by transmitting, 8 data bits, | stop bit
and 1 start bit, at 150 bayd and checking that the'time needed to transmit
the 10 bits does not take less than the time needed to transmit the
minimum amount of bits (7) or more than the maximum amount of bits (12).

§
Tests that the transmitter i working by transmitting 8 data bits, | stop bit
and | start bit, at 135.5 baud and checking that the time needed to transmit
the 10 bits does not také less than the time needed to transmit the
minimum amount of bits (7;) or more than the maximum amount of bits (12)).

Tests that the transmitter /is working by transmitting 8 data bits, | stop bit
and | start bit, at 110 baud and checking that the time needed to transmit
the 10 bits does not take less than the time needed to transmit the
minimum amount of bits (7) or more than the maximum amount of bits (12).

Tests that the transmitter is working by transmitting 8 data bits, 1 stop bit
and 1 start bit, at 75 baud and checking that the time needed to transmit
the 10 bits does not take less than the time needed to transmit the
minimum amount of bits (7) or more than the maximum amount of bits (12).

Tests that the transmitter is working by transmitting 8 data bits, 1 stop bit
and ! start bit, at 50 baud and checking that the time needed to transmit
the 10 bits does not take less than the time needed to transmit the
minimum amount of bits (7) or more than the maximum amount of bits (12).
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Tests that the transmitter is working by transmitting 8 data bits, ! stop bit
and 1 start bit, at 2,400 baud and checking that the time needed to transmit
the 10 bits does not take less than the time needed to transmit the minimum
amount of bits (7) or more than the maximum amount of bits (12).

Tests that the transmitter is working by transmitting & data bits, 1 stop bit
and | start bit, at 2,000 baud and checking that the time needed to transmit
the 10 bits does not take less than the time needed to transmit the minimum
amount of bits (7) or more than the maximum amount of bits (12)).

Tests that the transmitter is working by transmitting 8 data bits, 1 stop bit
and 1 start bit, at 1,800 baud and checking that the time needed to transmit
the 10 bits does not take less than the time needed to transmit- the minimum
amount of bits (7) or more than the maximum amount of bits (12).

Tests that the transmitter is working by transmitting 8 data bits, | stop bit
and 1 start bit, at 1,200 baud and checking that the time needed to transmit
the 10 bits does not take less than the time needed to transmit the minimum
amount of bits (7) or more than the maximum amount of bits (12).

Tests that the transmitter is working by transmitting 8 data bits, | stop bit
and 1 start bit, at 600 baud and checking that the time needed to transmit
the 10 bits does not take less.than the time needed to transmit the minimum
amount of bits (7) or more than the maximum amount of bits (12).

Tests that the transmitter is working by transmitting 8 data bits, | stop bit
and | start bit, at 300 baud and checking that the time needed to transmit
the 10 bits does not take less than the time needed to transmit the minimum
amount of bits (7) or more than the maximum amount of bits (12).

Tests that the transmitter is working by transmitting 8 data bits, | stop bit
and | start bit, at 150 baud and checking that the time needed to transmit
the 10 bits does not take less than the time needed to transmit the minimum
amount of bits (7) or more than the maximum amount of bits (12).

Tests that the transmitter is working by transmitting 8 data bits, 1 stop bit
and | start bit, at [35.5 baud and checking that the time needed to transmit
the 10 bits does not take less than the time needed to transmit the minimum
amount of bits (7) or more than the maximum amount of bits (12).

Tests that the transmitter is working by transmitting 8 data bits, 1 stop bit
and | start bit, at 110 baud and checking that the time needed to transmit
the 10 bits does not take less than the time needed to transmit the minimum
amount of bits (7) or more than the maximum amount of bits (12).

Tests that the transmitter 1s working by transmitting 8 data bits, 1 stop bit
and 1 start bit, at 75 (50,000 if so configured) baud and checking that the
time needed to transmit the 10 bits does not take less than the time needed
to transmit the minimum amount of bits (?) or more than the maximum
amount of bits (12).

Tests that the transmitter is working by transmitting 8 data bits, | stop bit
and 1 start bit, at 50 (38,400 if so configured) baud and checking that the
time needed to transmit the 10 bits does not take less than the time needed
to transmit the minimum amount of bits (7) or more than the maximum
amount of bits (12).



T2E:

T2F:

T30:

T31:

T32:

T33:

T34:

T35:

T36:

T37:

T38:

T39:

T3A:
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Tests that, with the interrupts enabled, a SMSK with command byte of 0 Hex
holds off the Transmit and Ring Detect interrupts.

Tests that, in Ring Detect Mode with the Transmit interrupt on and the Ring
Signal and Character Needed for Transmission flags high and the interrupts
enabled, the correct priority interrupt is generated.

Tests that, when not is Ring Detect mode with the Transmit interrupt off and
with the Ring Signal and Character Needed for Tranmission flags high and the
interrupts enabled, no interrupt is generated.

Tests that, with only the Transmit interrupt enabled and the Ring Signal off
and the Character Needed for Transmission flag high and the interrupts
enabled, an interrupt is generated.

Tests that, when in Ring Detect mode only, and the Ring Signal on and the
Character Needed for Transmission flag low and the interrupts enabled, an
interrupt is enabled.

Tests that, with only the Transmit interrupt enabled and the Ring Signal on
and the Character Needed for Tranmission flag low and the interrupts enabled,
that no interrupt is generated.

Tests that, when in Ring Detect mode, with the Ring Signal off and the
Character Needed for Tranmission flag high and the interrupts enabled, no
interrupt is generated.

Tests that, when in Ring Detect mode with the Transmit interrupt on and the
Ring Signal off and the Character Needed for Transmission flag low and the
interrupts enabled, no interrupt is generated.

Tests that, when in Ring Detect mode only with the Ring Signal off and the
Character Needed for Transmission flag low and the interrupts enabled, no
interrupt is generated.

Tests that, with the Transmit interrupt enabled and the Ring Signal off and
the Character Needed for Transmission flag low and the interrupts enabled, no
interrupt is generated.

Tests that, the transmitter correctly transmits 5 data bits, by checking the
Data Set Ready flag and comparing its fluctuation to see if it matches the
bit configuration of the transmitted character. All characters 00...1F Hex are
transmitted at 300 baud and displayed on the screen.

Tests that the transmitter correctly transmits 6 data bits, by checking the
Data Set Ready flag and comparing its fluctuation to see if it matches the
bit configuration of the transmitted character. All characters 00...3F Hex are
transmitted at 300 baud and displayed on the screen.

Test that the transmitter correctly transmits 7 data bits, by checking the
Data Set Ready flag and comparing its fluctuation to see if it matches the
bit configuration of the transmitted character. All characters 00...7F Hex are
transmitted at 300 baud and displayed on the screen.

R:A-07/15/80
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T3B: Tests that the transmitter correctly transmits 8 data bits, by checking the
Data Set Ready flag and comparing its fluctuation to see if it matches the
bit configuration of the transmitted character. All characters 00...0FF Hex
are transmitted at 300 baud and displayed on the screen.

T3C-49:
Tests that character length, parity, and stop bits are transmitted correctly
by comparing the Data Set Ready flag fluctuations with the expected bit
pattern of the transmitted character. The even parity character has an
ASCII value of 55 Hex and the odd parity character has an ASCII value of
52 Hex.

T3C: Tests 8 Data bits, 1 stop bit, and no parity, with the transmission of a
character of even parity.

T3D: Tests 8 Data bits, 1 stop bit, and no parity, with the transmission of a
character of odd parity.

T3E: Tests 8 Data bits, 2 stop bits, and no parity, with the transmission of a
character of even parity.

T3F: Tests & Data bits, 2 stop bits, and no parity, with the transmission of a
character of odd parity.

T40: Tests & Data bits, 1 stop bit, and even parity, with the transmission of a
character of even parity.

T4l: Tests 8 Data bits, 1 stop bit, and even parity, with the transmission of a
character of odd parity.

T42: Tests 8 Data bits, 1 stop bit, and odd parity, with the transmission of a
character of even parity.

T43: Tests 8 Data bits, 1 stop bit, and odd parity, with the transmission of a
character of odd parity.

Th4 Tests 7 Data bits, | stop bit, no parity, with the transmission of a character

of even parity.

T45: Tests 7 Data bits, 1 stop bit, no parity, with the transmission of a character
of odd parity.

T46: Tests 6 Data bits, | stop bit, no parity, with the transmission of a character
of even parity.

T47: Tests 6 Data bits, | stop bit, no parity, with the transmission of a character
of odd parity.

T48: Tests 5 Data bits, | stop bit, no parity, with the transmission of a character
of even parity.

T49: Tests 5 Data bits, | stop bit, no parity, with the transmission of a character
of odd parity.



T4A-T59:
Tests that the time boundaries are within +/- 10% of the actual time needed

T4A:

T4B:

T4C:

T4D:

T4E:

T4F:

T50:

T51:

T52:

T53:

T54:

T55:

T56:

T57:

T58:

T59:

T5A:

for transmission of 12 bits.

Tests that the transmission of 12 data bits falls
data bits at 19,200 baud.

Tests that the transmission of 12 data bits falls
data bits at 9,600 baud.

Tests that the transmission of 12 data bits falls
data bits at 7,200 baud.

Tests that the transmission of 12 data bits falls
data bits at 4,800 baud.

Tests that the transmission of 12 data bits falls
data bits at 3,600 baud.

Tests that the transmission of 12 data bits falls
data bits at 2,400 baud.

Tests that the transmission of 12 data bits falls
data bits at 2,000 baud.

Tests that the transmission of 12 data bits falls
data bits at 1,800 baud.

Tests that the transmission of 12 data bits falls
data bits at 1,200 baud.

Tests that the transmission of 12 data bits falls
data bits at 600 baud.

Tests that the transmission of 12 data bits falls
data bits at 300 baud.

Tests that the transmission of 12 data bits falls
data bits at 150 baud.

Tests that the transmission of 12 data bits falls
data bits at 135.5 baud.

Tests that the transmission of 12 data bits falls
data bits at 110 baud.

Tests that the transmission of 12 data bits falls
data bits at 75 (50,000 if so configured) baud.

Tests that the transmission of 12 data bits falls
data bits at 50 (38,400 if so configured) baud.

Tests that, by issuing an INIT, DVCL and INP,
Available flag is not stuck high.
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within the time limit for 12
within the time limit for 12
within the time limit for 12
within the time ;imit for 12
within the time limit for 12
within the time limit for 12
within the time limit for 12
within the time limit for 2
within the time limit for [2
within the time limit for 12
within the time limit for 12
within the time limit for 12
within the time limit for 12
within the time limit for 12
within the time limit for 12

within the time limit for 12

the Character Received and



T4A-T59:

T4A:

T4B:

T4C:

T4D:

T4E:

T4F:

T50:

T51:

T52:

T53:

T54:

T55:

T56:

T57:

T58:

T59:

T5A:

Tests that the time boundaries are within +/- 10% of the actual

for transmission of 12 bits.

Tests that the transmission of 12 data bits falls

data bits at 19,200 baud.

Tests that the transmission
data bits at 9,600 baud.

Tests that the transmission
data bits at 7,200 baud.

Tests that the transmission
data bits at 4,800 baud.

Tests that the transmission
data bits at 3,600 baud.

Tests that the transmission
data bits at 2,400 baud.

Tests that the transmission
data bits at 2,000 baud.

Tests that the transmission
data bits at 1,800 baud.

Tests that the transmission
data bits at 1,200 baud.

Tests that the transmission
data bits at 600 baud.

Tests that the transmission
data bits at 300 baud.

Tests that the transmission
data bits at 150 baud.

Tests that the transmission
data bits at 135.5 baud.

Tests that the transmission
data bits at 110 baud.

Tests that the transmission
data bits at 75 baud.

Tests that the transmission
data bits at 50 baud.

Tests that, by issuing an INIT, DVCL and INP,

of 12 data
of 12 data

of ‘12 data

of 12\ data

of 12

of 12

f
;o

/

g

/

of 14
of; 12 data

¥

o& 12 data

of 12 data

‘of 12 data

‘of 12 data

of 12 data

Available flag is not stuck high.

of 12<fdat§“§

2 data

bits

bits

bits

bits

bits

‘bits

bi’ﬂ;s

bits

bits

bits

bits

bits

falls

falls

falls

falls

falls

falls

falls

falls

falls

falls

falls

falls

falls

falls

falls
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time needed

within the time limit for 12

within-the time limit for 12

.A‘”/
v«yi{hin the

the

time limit for 12

within time limit for 12

within the time limit for

within the time limit for 12

within the time limit for 12

within the time limit for 12

within the time limit for 12

within the time limit for 12

within the time limit for 12

the time limit 12

within for

within the time limit for 12

within the time limit for 12

within the time limit for 12

within the time limit for 12

the Character Received and



T5B:

T5C:

T5D:

T5E:

T5F:

T60:

Tel:

T62:

T63:

T64:

T65:

Té66:

T67:

T68:

T69:

T6A:
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Tests that, by issuing an OUT, the Character Received and Available flag is
not stuck low.

Tests that, after setting the Character Received and Available flag, it can be
reset by issuing an INIT, DVCL and INP.

Tests that, after setting the Character Received and Available flag, it can be
reset by issuing an INIT.

Tests that, after setting the Character Received and Available flag, it can be
reset by issuing an DVCL. ‘

Tests that, after setting the Character Received and Available flag, it can be
reset by issuing an INP.

Tests that, for all COM! values, an OUT command, given sufficient time, sets
the Character Received and Available flag. The current COM!1 value is
displayed on the screen.

Tests that, for all COMI values, the Character Received and Available flag
does not go high during reception. The Current COM! value is displayed on
the screen.

Tests that, with the interrupts enabled, a SMSK with command byte of 0 Hex
does not allow a Receive interrupt.

Tests that, with the interrupts enabled and the Character Received and
Available flag high, the correct priority interrupt is generated.

Tests that, with the interrupts enabled and the Character Received and
Available flag low, an interrupt is not generated.

Tests that, at all combinations of stop bits, parity, and 7 or 8 data bits at 50
and 19,200 baud, that the character transmitted is the character received.
Current COMI! values and transmitted characters are displayed on the screen.

Tests that, at all combinations of stop bits, parity, and 5 or 6 data bits, that
the character transmitted is the character received. Current COMI1 values
and transmitted characters are displayed on the screen.

Tests that, by issuing an INIT and DVCL, the Parity, Overrun and Framing
Error flag is not stuck high.

Tests that, at all COMI values, the Parity, Overrun and Framing Error flag is
not set on good reception. The Current COM! value is displayed on the
screen.

Tests that, by issuing three OUT commands without an INP, the Parity,
Overrun and Framing Error flag show an overrun error.

Tests that, by using the OFL Break to make an apparent transmit with
Framing Error, that the Parity, Overrun and Framing error flag shows a
Framing Error. '

R:A-07/15/80



T6B:

T6C:

T6D:
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Tests that, by transmitting a character and using the OFL Break to change a
high bit to a low bit, the Parity, Overrun and Framing Error flag shows a
parity error,

Tests that, after setting the Parity, Overrun and Framing Error flag, an INIT
resets it.

Tests that, after setting the Parity, Overrun and Framing Error flag, a DVCL
resets it.

T6E-T6F:

T6E:

T6F:

T70:

T71:

The character used for transmission has an ASCIl value of OAA Hex. This
character has an alternating l's and 0's pattern and when transmitting at
twice the rate of reception the receiver will see the appropriate start and
stop bits to receive one transmitted character as two characters.

Tests that the receive baud works independently of the transmit baud by
setting the transmit and receive baud with a COMI! and then changing the
receive baud with a COM3 then testing that the receiver receives twice as
many characters as are transmitted.

Tests that the receive baud can be reset by a COMI command by setting
the receive baud with a COM3 then issuing a COMI! to set the transmit baud
and reset the receive baud and testing that the receiver receives as many
characters as are transmitted.

Same as T62, but tests that the appropriate status bit of the IIN register is
low when no interrupt is generated. Fails if T62 fails.

Same as Té63, but tests that the appropriate status bit of the IIN register is
set when an interrupt is generated. Fails if T63 fails.
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SIOTST4
SYNCHRONOUS 1/0 ADAPTER TEST FOR OP-1/RS



ASYNCHRONOUS 1/O ADAPTER TEST

Applicable Assemblies Applicable Program
5000-1141-X 8080 CPU Board (X=1-2) IOTST4
5000-EO0XYZABCD OP-1/R Main Logic Board (B=1-3) IOTST4
5000-11114.X 8085 CPUM Board (X=1) IOTSTM
5000-11114-X 8085 CPUM Board (X=3) IOT2WM

5300-1102 3085 [IOTSTL5

5300-1102 8085 IOT2W15

Required Test Assemblies

IOTST80 Test Plug (RS232 Compatible, X or B=1)
COMTST2 Test Plug (TTY Compatible, X or B=2)
no plug required (2 Wire Direct, X=3) :

General Description

The purpose of the test program is to determine if the Asynchronous I/O Adapter is
working properly and, if not, to give an indication of which functions are incorrect.
The corresponding test plug is needed to run. The program requires no operator
interaction unless an error is encountered.

4K (or more) of memory is required to run IOTST4/IOTSTM.

Loading Procedure (IOTST4)

IOTST4 can be loaded into memory using any convenient method (see Appendix B).

Loading Procedure (IOTSTM/IOTSTI15/IOT2WM/IOT2W15)

IOTSTM can be loaded into memory using any convenient method (see Appendix B).
IOTSTSM will identify itself and await run-mode input (see Appendix A).

Errors

All errors are indicated by an error indicator on the display screen and the
simultaneous activation of the bell. The error displayed on the screen refers to the
detailed description of the specific test to determine the purpose and expected results
for the displayed error indicator.
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SIOTST4 - SYNCHRONOUS 1I/O ADAPTER TEST FOR OP-1/RS

Applicable Assemblies

5100-E-1110  OP-1/RS .
5100-E-1111  OP-1/RS

Required Test Assemblies

SIOTST Diagnostic Test Plug
Exernal Timer (19200)
COMTSTIO0 Diagnostic Cable

General Description }

The purpose of the SIOTST4 prog}am is to determine if the Synchronous I/O Adpater
on an OP-1/RS is working propei'ly, and if not to give an indication of which
functions are incorrect. A SIOTST diagnostic test plug and an external timer set at
19200 bits-per-second are needed to run SIOTST4. No operator interaction is needed
to run this program, unlgss an erro( is detected.

4K of memory is required to run the BIN8O version of SIOTST4.

Operator Action

The OP-1/RS asks the user to "Enter Select Address: FO " at this time replace the
attached COMTSTI0 diagostic cable that is connected to the "A" port of the OP-1/RS
with a diagnostic test plug. Then the select address of the Synchronous 1/O Adapter
must be entered. If the select address of this device is FOH just depress return key;
if it is anything else depress the appropriate keys.

SIOTST4 now wants to know if PCO 325 was implemented”. To comply with this
question key in a "Y" for yes or an "N" for no.

At this time a beep will be generated to let the user know that run-mode options are
expected (see Appendix A).

To restart the program during the initializing questions or when a test is not being
run, depress the key marked "Cancel".

¥ PCO 325 stops transmission of SYN characters if RTS or CTS is turned off.
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All tests run automatically and without operator action, unless an error is
encountered.

When SIOTST4 is being run all preceding tests are expected to have passed with no
errors before going to a subsequent test.

Errors

All errors are noted by an audible beep (see Appendix B).

SIOTST Diagnostic Test Plug

A SIOTST diagnostic test plug is needed to run SIOTST4. It must be inserted into
the "A" port on the rear pannel of the OP1/RS prior to execution of the tests (refer
to figure 1). The pin configuration of this plug is shown in figure 2 of this section
(NOTE: An external timer set at 19200 bits-per-second should be attached to pin 17
or pin 15 if an 1110 board is being used).

External Timer

An external timer (clock osilator) is needed when using an OP-1/RS Version I (5100-
E-1110 board), but is all ready included in the design of an OP-1/RS Version II (5100-
E-1111 board).

Test Description

On the following pages', each test is listed with a brief description of what is being
tested:

T0O: Test that the Synchronous I/O Adapter can not be selected with an
incorrect select address.

TOl: Test that the Synchronous I/O Adapter can be selected with the correct
select address.

T02:: Test that an INIT will deselect the Synchronous 1/O Adapter.

T03: - Test that Carrier Detect is not stuck high by issuing an INIT, SEL, DVCL

and an OFL with Data Terminal Ready reset.

TOUu: Test that Carrier Detect can be set by issuing an OFL with Data
Terminal Ready set.

TO5: Test that after setting Carrier Detect by issuing an OFL with Data
Terminal Ready set, an INIT will reset it.



TO6:

TO7:

TOS&:

T09:

TOA:

TOB:

TOC:

TOD:

TOE:

TOF:

T10:

Tll:

T12:

T13:

T14:

Tl15:
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Test that after setting Carrier Detect by issuing an OFL with Data
Terminal Ready set, a DVCL will reset it.

Test that after setting Carrier Detect by issuing an OFL with Data

Terminal Ready set, issuing an OFL with Data Terminal Ready reset, will
reset Carrier Detect.

Test that Data Set Ready is not stuck high by setting the transmit and
receive SYN character to be OFFH and issuing an INIT, SEL, DVCL and
an OFL with Break Transmitted Data reset.

Test that Data Set Ready can be set by issuing an OFL with Break Data
Transmitted set.

Test that after setting Data Set Ready by issuing an OFL with Break
Transmitted Data set, an INIT will reset it.

Test that after setting Data Set Ready by issuing an OFL with Break
Transmitted Data set, a DVCL will reset it.

Test that after setting.Data Set Ready by issuing an OFL with Break
Transmitted Data set, issuing an OFL with Break Transmitted Data reset,
will reset Data Set Ready.

Test that Clear to Send is not stuck high by issuing an INIT, SEL, DVCL
and an OFL with Request to Send reset.

Test that Clear to Send can be set by issuing an OFL with Request to
Send set.

Test that after setting Clear to Send by issuing an OFL with Request to
Send set, an INIT will reset it.

Test that after setting Clear to Send by issuing an OFL with Request to
Send set, a DVCL will reset it.

Test that after setting Clear to Send by issuing an OFL with Reqgest to

Send set, issuing an OFL with Request To Send reset, will reset Clear to
Send.

Test that Clear to Send, Carrier Detect and Data Set Ready can be set
simultaneously by issuing an OFL with Request to Send, Break
Transmitted and Data Terminal Ready set.

Test that the Character Needed for Transmission flag is set when the
device is first selected.

Test that when transmitting a character, the Character Needed for
Transmission flag gets reset.

Test that the Character Needed for Transmission flag will set within a
nominal time after a character has been transmitted.



Tl6:

T17:

T18

T19:

TlA:

T1B:

TiC

TID:

TIE:
TIF:
T20:
T21:

T22:

T23:
T24:
T25:

T26:
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Test that the Transmitted Data line is not stuck high or low by
transmitting a known character with an alternating bit pattern (055H) and
monitor the Data Set Ready line for two transitions. (This test will also
fail if the character needed for transmission flag is stuck low).

Test that the Character Received and Avaxlable ﬂag is not stuck high by
issuing an INIT, SEL and a DVCL. .

Test that by sending SYN \‘charactery’the Character Received and
Available flag will set. If this test fails the complement of the original
SYN character will be tried, and a faplure will only result if neither SYN
character can intiate reception: '

Test that after a characte
Available sets, and by issuing
Available flag will reset. /

is /received the Character Received and
mn INIT, the Character Received and

Test that after a charact‘ris received the Character Received and
Available flag sets and by igguing a DVCL, the Character Received and
Available flag will reset. 17

Test that after a chara er is received the Character Received and
Available flag sets, and by!issuing an INP, the Character Received and
Available flag will reset. ; |

N

Test that a character ca?not be received without a leading SYN character.

Test that all 256 chafiacters (from 00-0FFH) can be used as SYN
characters. [

Test transmission of alg chardcters using 8 data bits.
Test transmission of all characters using 7 data bits.
Test transmission of all characters using 6 data bits.
Test transmission of %\ll characters using 5 data bits.

Test that the Parity ‘or Overrun flag is not stuck high by issuing an INIT,
SEL and a DVCL.

Test that all characters can be transmitted and received with even parity.
Test that all characters can be transmitted and received with odd parity.

Test that receiving two characters without resetting the Character
Received and Available flag causes an overrun error.

Test that after the Parity or Overrun flag was set, that the issuing of an
INIT, resets the Parity or Overrun flag.



Tleé:

T17:

T18:

T19;
TiA:
T1B:

TIC:
TIiD:
TI1E:

TIF:
T20:
T21:
T22:
T23:
T24:
T25:

T26:

Page 8-4.

Test that the Transmitted Data line is not stuck high or low by
transmitting a known character with an alternating bit pattern (055H) and
monitor the Data Set Ready line for two transitions. (This test will also
fail if the character needed for transmission flag is stuck low).

* Test that the Character Received and Available flag is not stuck high by

issuing an INIT, SEL and a DVCL.

Test that by sending SYN characters the Character Received and
Available flag will set. If this test fails the complement of the original
SYN character will be tried, and a failure will only result if neither SYN
character can intiate reception. -

Test that after a character is received the Character Received and
Available sets, and by issuing an INIT, the Character Received and
Available flag will reset.

Test that after a character is received the Character Received and
Available flag sets and by issuing a DVCL, the Character Received and
Available flag will reset.
Test that after a character is received the Character Received and
Available flag sets, and by issuing an INP, the Character Received and
Available flag will reset.

Test that a character cannot be received without a leading SYN
character.

Test that the Parity or Overrun flag is not stuck high by issuing an INIT,
SEL and a DVCL.

Test that all 256 characters (from 00-OFFH) can be used as SYN
characters.

Test transmission of all characters using 8 data bits.
Test transmission of all characters using 7 data bits.
Test transmission of all characters using 6 data bits.
Test transmission of all characters using 5 data bifs.
Test that all charaéters can be transmitted and received with even parity.
Test that all characters can be transmitted and received with odd parity.

Test that receiving two characters without resetting the Character
Received and Available flag causes an overrun error.

Test that after the Parity or Overrun flag was set, that the issuing of an
INIT, resets the Parity or Overrun flag.
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T27:

T28:

T29;

T2A:

T2B:

T2C:

T2D:

T2E:

T2F:

T30:

T31:
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" Test that after the Parity or Overrun flag was set, that the issuing of a

DVCL resets the Parity or Overrun flag.

Test that after causing the Parity or Overrun flag to set issuing an INP
and receiving another character causes the Parity or Overrun flag to
reset.

Test that the parity hardware is functioning correctly by cauusing a
parity error. An error can be forced by setting the BREAK Transmited
Data line in the middle ‘of transmitting a character and then resetting
it, before the character is finished transmitting.

Tests that with interrupts enabled and the SMSK set to zero, no
interrupts occur. (Tests character received and available interrupt)

Test that with interrupts enabled, and the SMSK set to interrupt at
Synchronous receive (04H), after a transmission only the Synchronous
receive will interrupt.

Test that with interrupts enabled and SMSK set to interrupt at
Synchronous receive (04H), a transmission is done and the expected
interrupt occurs. After that, a DVCL is done to make sure that the
interrupt circuitry will reset.

Test that with interrupts enabled and the SMSK set to zero no interrupt
occurs (Tests character needed for transmission).

Test that with interrupts enabled and SMSK set to interrupt at
Synchronous transmit, only the Synchronous transmit will interrupt.

Tests that the Synchronous transmit interrupt will not occur if the
transmitter is not ready for another character to be transmitted. That
is done by setting the SMSK to interrupt at Synchronous transmit (02H),
filling up the transmit buffer and then making sure that no interrupt
occurs.

Test that if PCO 325 is implemented, if RTS or CTS gets reset, SYN
characters are not transmitted

Test that if PCO 325 is not implemented, SYN characters are
transmitted even if RTS or CTS gets reset.
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T27:

T28:

T29:

T2A:

T2B:

T2C:

T2D:

T2E:

T2F:

Page 8-5.

Test that after the Parity or Overrun flag was set, that the issuing of a
DVCL resets the Parity or Overrun flag.

Test that after causing the Parity or Overrun flag to set issuing an INP
and receiving another character causes the Parity or Overrun flag to

Test thgt with interrup 4 enabled and the SMSK set to zero the Character
Received and Availablg flag will not set.

Test that
Needed for

interrupts enabled and the SMSK set to zero the Character
smission flag will not set.

synchronous
will set.

o



YﬂN,CHRONOus /0 ADAPTER /

SN

/
q
_SIOTST.

TEST PLUG

SIOTST TEST PLUG. INSERTION GUIDE
FIGURE 1



TRANSMITTE

FIGURE 2

GATE
TRANSMITTED[DATA
T TRANS-
MITTER DATA
SIGNAL | TERM- |REQUEST
ELEMENT BREAK " INAL | .TO
TIMING " SEND
EXTERNAL READY | SE
20 4 2
.
’_____v
17 15 5 8 6 3
RECEIVE TRANS-_ | CLEAR CARRIER ' DATA
cLock | MT T0 perect | SET
CLOCK SEND ' READY
RECEIVED |DATA
SIOTST TEST PLUG SCHEMATIC

RECEIVER



* SPR8BOOT *

SPR8BOOT is a bootstrap loader designed to enable the operator to load programs
from diskette using the standard DOS file structure. The SPR8BOOT may be

implemented on either a SUPERS8 or any standard OP-1 8080 in lieu of the standard
bootstrap. :

The SPR8BOOT has four capabilities; load a file, modify memory, begin execution and
terminate bootstrap mode. Below is the format of the load file instruction:

LX/YY NAME TYPE
Example: LO/35 FIXTST BIN8O

Where X is the drive number, YY is the high address of the temporary one page (256
byte) buffer used for loading, NAME is the actual file name which is separated by a
tab from YY, and TYPE is the type of file which also is separated from NAME by a

tab.

To modify memory use the following format:

MXXXX/YY1,YY2,...,YYN
Example: M0840/10,2B

Where XXXX is the address of the first memory location and YY! thru YYN is the
new data to be entered into consecutive address locations beginning at XXXX,

To begin execution of a program, use the following format:

IXXXX
Example: J0900

Where XXXX is the address location to which the program counter is initialized.

To terminate the bootstrap mode just type:

S
Example: S

It should be noted that all fields indicated above by 'X' and 'Y' are of fixed length.
Therefore, any leading zeros required to fill these fields must be entered. In
addition, all of the preceding instructions must be followed by a 'RETURN'
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EIGHT-WAY/TEN-WAY - Diagnostic Bootstrap

Description

Eight-way/Ten-way is a diagnostic bootstrap program which loads all flavors of Ontel
Operating Systems and performs a self-test diagnostic. The diagnostic functions test
RAM, Display, and Prom.

Operation

Eight-way/Ten-way is initialized by power-up or the simultaneous depression of the
CONTROL, SHIFT and PROG keys. At this time, there is an audible signal (beep),
and the 4 keyboard lamps (F0-F3) are lighted. The operator may now type one of
three function keys to initiate an action:

FO - Attempt MDOS load from SS-type diskette.

Fl - Attempt MDOS load from SP-type diskette.

F2 - Attempt MDOS load from DP-type diskette.

F3 - Attempt MDOS load from MP-type diskette.

F4 - Attempt DOS load.

F5 - Attempt HDOS load.

Fé6 - Attempt PASCAL load.

F7 - Execute diagnostic sequence, then re-initialize for next input.
F8 - Boot downline load.

F9 - Minibug.

If FO through F7 is typed and the Operating System is not loaded for any reason (e.g.
diskette not ready), the message:

"Ready device, type PROG"

is displayed on the screen. When PROG is typed, Eight-way/Ten-way is re-initialized
for input. The diagnostic sequence consists of the following test segments:

RAM Test - All of RAM excluding the display vector area (800H - 807H) is written
to with a test value. Each location in RAM is then read and checked to see if the

read value equals the test value. Nine such loops are executed, one for each of the
test values 00H, 80H, COH, EOH, FOH, F8H, FCG, FEH, and FFH.

Display Test - The last 2 lines in memory are written with an ASCII sequence
starting with the version number of Eight-way/Ten-way. The HOME and WRAP
vectors are set such that the pattern will be repeated on each line until the end of
the screen. The cursor is then stopped diagonally up the screen beginning at the
lower left corner.

Prom Test - Prom is tested by use of the check-sum written in each PROM by the
BURN program. ‘

NOTE: The diskette drive must be powered down before the diagnostic sequence may
be run.
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To recover from an error, type a single character corresponding to the Test number
indicated. The diagnostic sequence will then continue to the next test. When all ™
tests have been executed, Eight-way/Ten-way is re-initialized for input.

NOTE: There are no possible program-detected errors during the Display test.

RAM test is test number 'l' or 'p'.
Prom test is test number '2',

Special error notation for RAMTST.
If a RAM error occurs it will be displayed as followss

IXY The 1 signifies there has been a RAM failure
The X is the BANK number (0-3)
The Y is the Bit in Error (0-7 for data, 8 for parity,
and F for transient soft error in unknown bit)
If XY are both FF the parity error flag is stuck
low even when reading known bad parity written
at the highest memory location.

2XY Prom check sum error contents of prom starting at
address XY00, does not agree with contained
check sum.

pXY Run tim parity error trap. Error codes same as Test 1.
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SPDPBT - Diagnostic Bootstrap

Description

SPDPBT is a diagnostic bootstrap program which loads MDOS from SP- and DP-type
diskettes. The diagnostic functions test RAM, Display, and Asynchronous I/O Adapter.

Operation

SPDPBT is initialized by power-up or the simultaneous depression of the CONTROL,
SHIFT and PROG keys. At this time there is an audible signal (beep) and the &

keyboard lamps (F0-F3) are lighted. The operator may now type one of three
function keys to initiate an action:

F1 - Attempt MDOS load from SP-type diskette.
F2 - Attempt MDOS load from DP-type diskette.
F3 - Execute diagnostic sequence, then re-initialize for next input.

If either F1 or F2 is typed an MDOS is not loaded for any reason (e.g. diskette not
ready), the message:

"Ready device, type PROG"

is displayed on the screen. When PROG is type, SPDPBT is re-initialized for input.
The diagnostic sequence consists of the following test segments:

RAM Test - All of RAM excluding the display vector area (800H - 807H) is written
to with a test value. Each location in RAM is then read and checked to see if the
read value equals the test value. Nine such loops are executed, one for each of the
test values 00H, 80H, COH, EOH, FOH, F8H, FCH, FEH and FFH.

Display Test - The last 2 lines in memory are written with an ASCII sequence
starting with the version number of SPDPBT. The HOME and WRAP vectors are set
such that the pattern will be repeated on each line until the end of the screen. The
cursor is the stopped diagonally up the screen beginning at the lower left corner.

Asynchronous I/O Adapter Test - If an IOTST80 plug is present, the I/O Adapter is
tested by setting and re-setting the static flags, and by loop-back transmission of test
characters at various Baud rates.

Error Notation

If an error is detected during the diagnostic sequence, testing is halted and the
following indications are given:

1) Continuous audible signal (beep).

2) Test number displayed on screen at HOME position, with the
rest of the top line blank.

3) Test number displayed in reversed binary using the keyboard
lites.
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To recover from an error, type a single character corresponding to the Test number
indicated. The diagnostic sequence will then continue to the next test. When all tests
have been executed, SPDPBT is re-initialized for input.

NOTE: There are no possible program-detected errors during the Display test.

RAM test is test number 'I"
I/O Adapter test is test number '2'.
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APPENDIX A

Certain diagnostic programs have run modification features designed to aid in
pin-pointing hardware failures. Programs with these features have a slight
delay between initial loading and execution of TEST 00 to allow the operator to
select an option.

There are two parts to selecting one of the specific options. During the delay
after loading the operator may enter the starting test number. Test execution
will begin at this test; if no number is entered, execution will default to
start at TEST 00.

After the desired test number has been entered, one of three specific test
continuation options must be selected. Depressing the "SPACE" bar enters the
step mode, causing execution to begin with the starting test. At the
conclusion of each individual test rather than proceeding to the next test
automatically the message "TYPE SPACE TO CONTINUE" will be displayed (along
with an error message and a beep if the test failed). At this time the
operator may choose to depress the "R" key to repeat the same test, the "SPACE"
bar to continue on to the next test, or the "PROG" key to restart the entire
diagnostic program.

The second individual test continuation option is the repeat mode, selected by
depressing the "R" key. At the conclusion of the starting test, successful
execution will cause the test to automatically restart. If the test fails at
any time, the message "TYPE SPACE TO CONTINUE" will be displayed along with an
error message and a beep. At this time depressing the "SPACE" bar or "R" key
will cause the test to be repeated; depressing the "PROG" key will restart the
entire diagnostic program.

The last option is the continuous run mode. By depressing the "C" key,
execution will begin with the starting test number and will unconditionally
proceed through all tests, not stopping at errors. After the last test,
execution will restart from TEST 00 and continue in the same manner. If an
error occurs during any test, the displayed error count will be updated and an
error message will momentarily be displayed along with a beep.

An additional feature is that any of the test run capabilities may be aborted
by depressing the "PROG" key. At the conclusion of the test being executed the
entire diagnostic program will be restarted, allowing a new test continuation
option to be selected.
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APPENDIX B

4K Format Test Module Run Options

Initialization

When the 4K format diagnostic program loads successfully, an audible signal (beep)
will sound, and a command line will be displayed giving the following information:

. Program Name

Program Version Number

Hexadecimal Loop Counter (for Continuous Mode)
Hexadecimal Error Counter

Hexadecimal Test Number Counter

The Prompter Message "MODE"

A= WN -

At this point, all counters will be cleared to 00 hex. The operator may now enter
run-mode information as follows:

I. Typing the SPACE bar will present the first sequentially available test, TO00.
Typing a hexadecimal test number followed by the SPACE bar will present
that test. (Attempting to enter a non-existent test number will cause an
audible signal and will reset the test number counter to 00.)

2. Typing a hexadecimal test number followed by typing 'R' will present that
test repeatedly until the PROG key is typed, at which time the program
will re-initialize,

3. Typing the RETURN key will present each test sequentially beginning with
T0O, and then reset the test number counter to 00 after the last test has
been presented.

4, Typing 'S' will present each test sequentially beginning with T00, and then
will restart and run continuously until the PROG key is typed, at which
time the program will re-initialize. The loop counter is updated each time
the program restarts in this mode.

A second prompter message "CONT" is displayed at the completion of a test when
running in the "SPACE" mode, and when the program has stopped because of an
error. When this message is displayed the operator has two ways with which to
proceed:

l. Typing the SPACE bar will present the next sequentially available test
following the test number shown in the test number counter. If the number
shown in the counter is the last available test, the counter is reset to 00
and the prompter message "MODE" is displayed, signalling that all tests
have been presented.

2. Typing 'R' will repeat the test shown in the test number counter.
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Error Notation

When the program is running in the continuous ('S') mode and a test fails, there is
an audible signal (beep) and the error counter is updated.

In any other run mode, the program signals and updates the counter similarly, but
also stops at the test which failed, and displays the prompter message "CONT"
described above. At this point, the operator types either 'R' to repeat the current
test, or SPACE to present the next sequentially available test. In all run modes, a
reversed 'E' is written to the screen to the right of the test number counter
whenever a test fails,

Typing the PROG key at any time will re-initialize the program and clear all
counters in the command line.
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APPENDIX B

Loading the 4K Diagnostic Programs

All 4K Diagnostic Programs are complefely self-contained and operating-system

independent. They may be down-line loaded through the on-board UART (refer to
Appendix D).

To load using DOS or HDOS, the RUN utility must be used since the programs all
reside in the lower 4K of RAM.
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APPENDIX C

The RUN Command

The RUN Command loads BINARY PROGRAMS into memory. RUN HBIN80 is for HDOS while
RUN BIN80 is for DOS. It is useful for loading into areas where the Operating
System resides. RUN is initially loaded into the four pages of memory
immediately following the Operating System. The program relocates itself to the
top four pages of memory, where it is independent of the Operating System, and
then loads and executes the argument filename from disk.

i |
| RUN <filename> [<filetype>] [<device>] |

| l
+—Figure X.X Syntax of the RUN Command—+

The location being loaded appears on the top line of the screen.
<filename> is the name of the file to be loaded.

Kfiletype> specifies the type of the file being loaded. If omitted, HBINS8O
is assumed for HDOS and BIN80 for DOS.

<device> specifies the device from which <filename> is loaded. If
omitted, :HQO is assumed for HDOS and :D0 for DOS. For HDOS it
must be any one of :HQ - :HF.

NOTE: Since the largest use of the RUN Utility under HDOS will be to
load programs over the HDOS Operating System, the user should
make sure that all shared files are closed before using the
utility and should log back in on the same terminal and then
logoff after using the utility.



APPENDIX C

RUN, RUNSS, and RUNXP

USE

These commands load BINARY programs into memory. They are useful for loading
into areas where MDOS/80, HDOS/80, or DOS/80 resides. RUN is initially loaded into
locations 900H-COCH. RUNSS and RUNXP are initially loaded into the four pages
following 1000H. Either of these four programs relocates itself to the top four pages
of memory, (or the address specified on the command line, as an option in the case
of RUNSS and RUNXP) where it is independent of DOS/80 or MDOS/80, and then
loads and executes the argument FILENAME, on the command line, from disk. The
location presently being loaded is displayed on the first line.

SYNTAX
RUN(SS or XP) Filename Filetype Device (Option
RUN HBIN&O Compatible for HDOS
RUN BIN&0 Compatible for DOS

RUNSS MBIN80O Compatible for an MDOS Standard Diskette Controller.
(Accessible through Slots 7-10).

RUNXP MBIN80 Compatible for an MDOS Micro-Programmable Diskette
Controller II and a Mini-Diskette Controller. (Accessible
through Slots 7-10) Single or Double Density.

FILENAME Name of the file to be loaded.
FILETYPE (Optional) Specifies the type of the file being loaded. If

omitted, BIN80, HBIN&0, or MBIN80 is assumed according
to the RUN (SS or XP) program being used.

DEVICE (Optional) Specifies the device from which FILENAME is
loaded.
(OPTION (Optional) Only compatible with the RUNSS or RUNXP

programs. This option specifies to the program that this
address is the highest address, either RUNSS or RUNXP
will relocate up to. This is useful for programs that are
loaded which need higher memory to run. i.e., Display or
Buffer Areas.

NOTE: Since the largest use of the RUN utility under HDOS will be to load
programs over the HDOS operating system, the user should make sure that
all shared files are closed before using the utlity and should log back in on
the same terminal and logoff after using the utility.

R:A-08/28/80




APPENDIX D
SEND



USE:

HARDWARE:

SYNTAX:

EXAMPLES:

R:A-08/22/80

APPENDIX D
SEND

The Send program is used to down-line load remote terminals from a
host running under the DOS or MDOS Operating System. Its function is
to accept a command line from the operator, locate the requested file
on diskitte, and transmit the file to remote terminals (either OP-1 or
OP-1/R).

The host terminal requires a minimum of 4K of memory and at least
one I/O Adapter either on the CPU (1142) or on an Alternate 1/O
Adapter (1172). The number of I/O devices is equal the number of
remote terminals the host can transmit to simultaneously.

The remote terminals require one I/O Adapter present on the CPU
(1142) to receive the transmitted file from the host. The adapter
should be of the same type (RS232, 2-wire direct, or 20 mil loop) as
the transmitting adapter in the host terminal. Control over the
receiving adapter, loading, and execution are the responsibilities of a
bootstrap program. The ASYN80 and MINIBUGR boots are
recommended for OP-1 and OP-1/R remotes.

Both host and remote require a FIX1 data switch which is used to set
communication parameters (baud, parity, etc.).

END file name file type diskette device specifier adapter
device specifier.

Filename is the name of the file to be transmitted by the host to the
remote.

File type is the type of file to be transmitted. If absent, BIN80O or
MBINS80 is assumed.

Diskette device specifier is the specifier for the device on which the
file to be transmitted exists. If present it must be the appropriate
device specifier for DOS or MDOS operating systems.

The adaptor device specifier contains the select addresses of the
adaptors the host is to use for transmission. It must be preceded by (
and may be optionally ended with ). All select addresses must have
exactly four bits high. If absent, (FO is assumied.

The command lines listed below are identical.

SEND RAMCOM

SEND RAMCOM BIN80 or MBIN80

SEND RAMCOM BIN80 :DO or MBIN80 :A0

SEND RAMCOM BINg80 :DO0 (FO or MBIN80 :A0 (FO

SEND RAMCOM (F0)
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USE:

HARDWARE:

SYNTAX:

APPENDIX E
SENDS

The Sends Program is used to down-line load a file from a host
(Asynchronous) running under the DOS or MDOS Operating System to
remotes (Synchronous) containing a down-line load prom (i.e. from an
OP-1 to an OP-1/RS).

The host terminal requires a minimum of 4K of memory to use the
SENDS program. At least one I/O Adapter either on the CPU (1142) or
an Alternate I/O Adapter (1172). The number of I/O devices is equal to
the number of remote terminals the host can transmit to simultaneously.

The remote terminals require one 1/O adapter present on the CPU to
receive the transmitted file from the host terminal. The adapter should
be of the same type (RS232, 2 wire direct, or 20 mil loop) as the
transmitting adapter in the host terminal. Control over the receiving
adapter, loading and execution are the responsibilities of the bootstrap
program. MINIBUGS boots are recomended for the OP-1/RS .

Both host and remotes require a FIX2 Data Switch which is used to set
communication parameters (baud, parity, etc).

SENDS file name

File name is the name of the file to be transmitted by the host to the
remote.

The file type is assumed to be BIN80 or MBINS&O.

The device is assumed to be :D0 or :AO0.

COMTSTI10 Diagnostic Cable:

R:A-08/22/80

A COMSTSI10 Diagnostic cable can be made by attaching two cannon
DBC-25S connectors, and attaching the pins as shown in Figure 1.



USE:

APPENDIX E
SENDS

The Sends Pr Qgram is used to down-line load a file from a host
(Asynchronous) nning under the DOS Operating System to remotes
(Synchronous) co {almng a down-line load prom (i.e. from an OP-1 to an
OP-1/RS). /

HARDWARE:The host termmal requires a minimum of 4K of memory to use the

SYNTAX:

SENDS program. At 'least one I/O Adapter either on the CPU (1142) or
an Alternate I/O Adapter (1172). The number of 1/O devices is equal to
the number of remote {cermmals the host can transmit to simultaneously.

The remote termmals” require one I/O - adapter present on the CPU to
receive the transmitted fxle from the host terminal. The adapter should
be of the same type (RS232, 2 wire direct, or 20 mil loop) as the
transmitting adapter in the host terminal. Control over the receiving
adapter, loading and exgcution are the responsibilities of the bootstrap
program. MINIBUGS boo%i are recomended for the OP-1/RS .

Both host and remotes require j,:-iﬂ FIX2 Data Switch which is used to set
communication parameters (bayd, parity, etc).
.";

SENDS file name

remote. ,/
The file type is assumyé to be\ BINSO.

The device is assumeg{ to be :DV.

COMTSTI10 Diagnostic Cable:

A COMSTS10 Djagnostic cable| can be made by attaching two cannon
DBC-25S connectors, and attaching the pins as shown in Figure 1.
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SECTION

4D
7A

10
19
19A
24

25
26
30
33
34

35
36

38

APPENDIX F

LIMITED DISTRIBUTION

07/15/80

PROGRAM
NAME

SECTION I

BYTTST
RAMPRM
IOPROM/IOPROMR

BSCTST

SYNTST

ROMTST
PROMTST/PROMTST2
LOKTST

TAPTST
MPCTST
SPRNTST
UACTST
LOCM/LOCS

SDM/SDS (
DSKSTP3

DMATST

SECTION I

KBTST4

TITLE

Byte String Controller Test
PROM Version of RAMCOM
PROM Version of IOTST4

Binary Synchronous & AEG-T
Binary Synchronous Controller
Test

Synchronous Controller Test

Read Only Memory Test

PROM Test for OP-1/R

Lockheed Communications
Controller Test

9 Track Tape Controller Test
Multiprocessor Controller Test
Qume Sprint Printer Test
Universal Asynchronous Controller

Lockheed Controller Test for
OP-1/R

SDLC Controller Test Programs

Technicians Troubleshooting
Program for File Controller III

Direct Memory Access Test

Keyboard Test
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SECTION

11

12

14
15

20
27

32

APPENDIX G

ARCHIVED DIAGNOSTICS

07/15/80

PROGRAM
NAME

VIDTST
IOTST
FIXTST
AISWTST

AIOTST

RTCTST
APRNTST

ERPTST
PDCTST

DBLTST

TITLE

Video Test
Asynchronous I/O Adapter Test
Fixed Data Switch Test

Alternate 1/O Adapter Fixed
Data Switch Test

Alternate Asynchronous I/O
Adapter Test

Real Time Clock Test

Alternate 1/O Adapter
Centronics/Okidata Printer Test

Extended ROM/PROM Test

Programmable Diskette Controller
Test

Double Density Diskette
Subsystem Test



APPENDIX H

(A)synchronous or (S)ynchronous

Many of the diagnostics (either standard or 4K) require the operator to enter an "A"
or an "S". This is required for all diagnostics that have critical timing tests. The
entire question being asked is whether there is an Asynchronous or Synchronous I/O
Adapter on the CPU board. These two devices are programmed differently and their
presence or absence is not readily detectable through software.

These devices are used by the diagnostic for determining the elapsed time between
the start of an action and the completion of it. The necessity for timing events via
this circuitry is that CPU timings vary among the different ONTEL terminals. An
8085 in an OP-1/R for example is faster that the 8080 in an OP-1/64, therefore,
CPU-dependent code would require a different version of the diagnostic for each
Ontel product line. The crystal-controlled Asynchronous or Synchronous I/O Adapters
in the terminals are very accurate from one terminal to another.

The tests actually transmit characters of a known length at a specific baud rate and
from this can determine the accuracy of a timing circuit to within 500 microseconds.
There is no test plug or any other action required when using an Asynchronous I/O
Adapter. However, an OP-1/R with 5100-1115 added to it to convert them to
synchronous operation, or the OP-1/RS I (5100-1110), require an external test
oscillator to drive the clocks of the USRT. This test oscillator also requires +5v, +12v
and -12v from the OP-1/R.

The OP-1/RS II, 5100-1111 has a built in test oscillator and only requires a SIOTST
test plug to jump the oscillator to the clocks.
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Recent Enhancements to Diagnostic programs.



DIAGNOSTICS

Diagnostics capable of loading under MDOS are now available. This new diskette is
Dg&0-220-01-01.

DSKEX A Hard Disk exerciser that allows one terminal to contain up to &
(modified select addresses) disk controllers to thoroughly exercise a file
controller and disk drives.

PDCTST Exerciser for the Micro-Programmable Diskette Controller.

RAMBT A DOS loader bootstrap that will continuously test RAM until a diskette
is inserted in Drive 0. If a RAM error is detected the address and data
bit will be displayed.

SYN143 SYNTST modified to test a SYNC COM Board with PCO 143 installed.
SYNTST documentation is applicable.

R511 A technicians test for checking for shorts on Pins 5 and 11 of RAM
chips.
DSKTST Revised to allow for varying select addresses and/or slots.

FONTBIN Revised to allow creation of 256 character fonts for the Word Display
board.

TAPTST Software error corrected that would generate erroneous Read Errors
when End of Tape was encountered.

DIATST Revised to allow for tolerance change enacted by Diablo that should be
non-detectable to customer software.

TROUBLE Revised to allow for unlimited output commands.

DSTTST Revised to accept wider parameters on Activity Timeout that have no
bearing on actual operation. In addition corrected software error that
intermittenly generated an error when testing the Track Zero flag. Also,
modified tests 8 and 9 to test 256 and 2048 byte writes only which are
currently the only two lengths implemented by Ontel Software.

"In addition the following documentation that was not complete at the time of the
last library release will now be available.

IOTST4 Revised to show recent updates to program.
TAPTST First release of the Tape Drive Diagnostic documentation.
BSC2 First release of the Binary Synchronous II documentation.



NEW:

SDLCTST
MPCTST
PARRAM

SENDS

MINIBUGS

REVISED:

WETTST

IOMTST
WIOMTST
FIXTST4
AIOTST4

PRNB8&

VIDTST
VIDTST4

PRNTST#4

SDLC Controller Test.
Multi-Processor Controller Test.

Multi-Algorithm RAM Test for CPU-M which allows testing of
Parity bit and Circuitry.

Down-line Loader for OP-1/RS using OP-1 I/O Adapter as
software USRT.

MINIBUGR modified for OP-1/RS.

Revised and enhanced to generally increase testing capabilities,
and to allow testing of OP-1/RW. All current Attribute Prom
Overlays are available.

Modified to eliminate CPU timing-dependent errors.
Modified to eliminate CPU timing-dependent errors.

Entirely rewritten; both switches may be displayed
simultaneously; original switch statuses are saved for restoring
upon completion of testing.

Tests added to determine if IIN Register bits functioning
properly.

PRNTST modified for a Printer Controller with Select Address
B8.

Added 128-Character Matrix Display Test.

Added 128/256-Character Matrix Display Test; Added tests to
more completely check WRAP Capabilities.

Fixed bugs to correct intermittent errors in Tests 13, 14, 15
while runing in REPEAT mode.

The following Diagnostic Programs have been upgraded to eliminate CPU Timing-
dependence by deploying the Asynchronous or Synchronous 1/O Adapter as a clock for
timing hardware events:

SRDTST
DBDTST
DSTTST
BYTTST
TAPTST
AIOTST
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New Releases

DST5C

UACTST
KBDTST

SPRNTST

DSTTST modified to test Diskette Controller board with Select Address
of 5C. :

Universal Asynchronous Controller diagnostic.

An entire new series of Keyboard Diagnostics. Every Ontel keyboard
now has a unique diagnostic capable of running with CPUM and OP-1/R.

Qume Sprint Printer diagnostic.

Revised Programs

BYTTST

BSCTST
ASCTST
WETTST

PARRAM
RTCTST4
FIXTST4

AIOTST4

New Releases

BSC2C9
SYN2
IOTSTM
ASCTSTé63
ASCTSTé65
BSC2C5

Revised to run with CPUM and OP-1/R, in addition new test module
incorporated.

Revised to run with CPUM and OP-1/R.
Revised to run with CPUM and OP-1/R.

Revised to run with CPUM under MDOS. In addition overlays added
and modified for new WETTST.

Revised to prevent erroneous parity error detection.
Revised to run under MDOS and HDOS.
Rewritten to simultaneously display both switches.

Revised to run under MDOS and HDOS. In addition capable of running
with CPUM.

BSC2 Modified for board with Select Address C9.
SYNCHRONOUS II Communications Controller Test.

IOTST4 Revised to test the I/O Adapter on the CPUM board.
ASCTST modified for board with Select Address 63.

ASCTST modified for board with Select Address 65.

BSC2 modified for board with Select Address C5.

Revised Programs

VIDTST
BSCTST
DSKTST

Revised for MDOS and HDOS.
Fixed bugs in Test 4 and 5.
Revised for CPUM.



RTCTST4

DISKEX

Revised to test component failure that will arise when deselecting
either the keyboard or 1/O Adapter.

Revised for CPUM.

NEW RELEASES

AIOPROM

IOPROM

KBDPROM

PRNPROM

VIDPROM

RTCPROM

FIXPROM

TENWAY

DBLTST

MINTST

SPRNTST
R2930
w3210

To enable the running of AIOTST4 from prom in the OP-1/R by
moving the code to RAM for execution.

To enable the running of IOTST4 from prom in the OP-1/R by moving
the code to RAM for execution.

To enable the running of KBDTST4# from prom in the OP-1/R by
moving the code to RAM for execution.

To enable the running of PRNTST4 from prom in the OP-1/R by
moving the code to RAM for execution.

To enable the running of VIDTST4 from prom in the OP-1/R by
moving the code to RAM for execution.

To enable the running of RTCTST4 from prom in the OP-1/R by
moving the code to RAM for execution.

To enable the running of FIXTST4 from prom in the OP-1/R by
moving the code to RAM for execution.

Tenway bootstrap has all features of the EIGHTWAY plus a down line
loader and minibug,.

DBLTST tests the double density 8.5 in diskette subsystem. The
diagnostic does not support IBM or single density modes. The
diagnostic also incorporates a format utility which allows the user to
format diskette and a compatibility test which allows the user to
verify driver compatibility.

MINTST tests the dual sided double density mini-diskette subsystem.
The test also incorporates a format utility which allows the user to
formate diskettes and a compatibility test which allows the user to
verify driver compatibility.

Qume (Sprint) Printer Test
A WETTST Overlay for Attribute prom 508-02930-005
A WETTST Overlay for attribute prom 508-03210-002

REVISED PROGRAMS

DIATST
BSCTST

Modified to run under MDOS, DOS and HDOS.

Updated to give correct error message when activity time out failed.
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DSKTST
BSC2

BSC2C9
BSC2C5

FIXTST4
DBDTST4
BURN

New Releases

MPDCTST:

PDCIFL:

ALIGN:

WET8A/
WET8B:

SIOPROM:

KBDCCI/
KBDCCIS:

R511:

Revised timing tests
Fixed error messages in time out tests
BSC2 modified for select address of C9 Hex

BSC2 modified for select address of C5 Hex

Test 1E was corrected to test the correct switch
Code added to initialize interrupts

Modified to prevent premature Time Out when burning 2732 proms. In
addition BURN has been modified to work in con]unctlon with PRO-
LOG Prom Burner with Auto Baud option.

This program is an enhancement of DBLTST. MPDCTST allows an

operator to test the MPDC2 or MPDC3 diskette controller boards in
any one of the three available modes (IBM, Double, or Single density).
With this flexibility of MPDCTST neither PDCTST or DBLTST are
needed.

Is the subassembly test for the MDC, MPDC2, and MPDC3 diskette
controller boards. It allows the operator to test all the commands and
status bits of the applicable boards. In addition PDCIFL is also to be
used as the alignment program when aligning the heads on the five
inch drives. It is intended that an operator first successfully complete
running PDCIFL before proceeding to the applicable exerciser program
(MPDCTST or MINTST).

This program is now being made available on all Diagnostic
Distribution Diskettes. It is a technicians tool to be utilized when
aligning the screen.

These programs are an equivalent of WETTST. They allow the use of
the standard WETTST overlays and have one necessary advantage.
They require only 8K of RAM (0000 thru IFFF hex) to test either the
WORD, ETED or OP-1/RW display boards.

This is a PROM version of SIOTST4 for testmg the Synchronous I/O
Adapter Port on the OP-1/RS. This program is available both on the
Diagnostic Distribution Diskettes and as a PROM release.

These programs are new Keyboard Diagnostics for a specific
configuration. They are equivalent except that KBDCCI8 will function
on a terminal with 8K of RAM (0000 thru IFFF hex).

This program has been made available for the first time in an MDOS
and HDOS version. It is a technicians program for testing pins 5 and
11 on the OP-1/64 RAM chips for possible shorts and opens.

_
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FONTPREP:

FONTBIN:

PFONT:

This program has been made available for the first time in an MDOS
version. It allows customized design of character sets for the ONTEL
display boards.

This program has been made available for the first time in an MDOS
version. In addition this program combines the facilities of FONTBINR
with FONTBIN and allows creating character sets for the new WORD
display board employing 2K proms. It is used to convert character
sets designed using FONTPREP to binaries that may be burned into
PROM using the BURN program.

This program has been made available for the first time in an MDOS
version. It allows an operator to print a hard copy of a character set
from the character FONT created using FONTPREP. This prevents
having to burn PROMS prior to completely designing a satisfactory
character set.

Updated Programs

IOTSTM:

IOTST4:

AIOTST4:

SIOTST/
SIOTST4:

WETTST:
RTCTST4:
PRNTST4:

Has been enhanced to test actual reception of data at both the high
and low baud rates. In addition it will now find shorts between the
static flags, function correctly irregardless of 50 or 60 HZ, and test
the interrupt status bits.

Has been enhanced to test actual reception of data at both the high
and low baud rates. In addition it will now find shorts between the
static flags, function correctly irregardless of 50 or 60 HZ, and test
the interrupt status bits.

Has been enhanced to test actual reception of data at both the high
and low baud rates. In addition it will now find shorts between the
static flags, function correctly irregardless of 50 or 60 HZ, and test
the interrupt status bits.

Modified to function correctly irregardless of 50 or 60 HZ.
Modified to correctly handle the Stop All Attribute.

Has been enhanced to test the Interrupt status bits.

Modified to allow testing the new OKIDATA printer. Required slight
delay when resetting printer by use of a DVCL.



Updated

KBDTST

BSC2

DIATST

WETTST/WETSB

WET8A

AIOTST4

IOTST4/IOTSTM

BSCTST
SYNTST
WIOMTST
IOMTST

RTCTST

ASCTST

PARRAM

PRNTST4

VIDTST#

The keyboard tests were revised to fix an error that did not clear
the test message from the screen if the test was repeated.

A bug in Test 08 was fixed to allow proper execution in an OP-
1/15.

The test module has been added to allow executing any one test.
A default timer has been added so no test will hang. An
additional test has been included to verify that a WORD MOVE
command will not affect printer operation.

A test has been added to verify that the attributes are visible in
the visual enhancement mode (location 802=01) and that the
attributes may start away from home or wrap.

Revised to maintain version level.

Program was revised to display the actual and expected results of

the algorthim that utilizes Data Set Ready flag as a software
UART.

Revised testing of 7 data bits, and revised the display to include
the actual and expected results of the algorithm that utilizes Data
Set Ready as a software UART.

Enhanced to allow Bisychronous Controller boards having various
select addresses to be tested.

Enhanced to allow Synchronous Controller boards having various
select addresses to be tested. In addition the transmit and receive
buffers are now displayed on the screen.

Revised source terminating address tests.

Revised source terminating address tests.

Revision number change.

Enhanced to display buffers on the screen, allow operator
specification of the select address, and correct misleading error

messages in Tests 04 and 08.

PARRAM has been modified to allow the operator to selectively
test various portions of RAM.

Revised to allow a longer delay which is required to test the new
Okidata printer.

Created an MDOS version.
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