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PREFACE

MANUAL STRUCTURE

This manual is intended to serve as a reference aid for field and checkout personnel
involved in the running of the CONTROL DATA® 1700 System Maintenance Monitor (SMM17).

It consists of two sections:

SMM17 DESCRIPTION

A detailed description of the operation and use of the monitor, instructions for the
operator, restrictions and necessary parameters. An asterisk (*) on the left of the
page will highlight operator tasks. Supplements are included in the back of this section.

TESTS

Detailed test descriptions complete the three volume reference manual.
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1718 SATELLITE COUPLER TEST
(SC1A0B Test No. OB) |

I. OPERATING INSTRUCTIONS

A. RESTRICTIONS
1., Test SC1 on the 3000 side should be called first.

2, No other 1700 test may be run with this test. This test does not return
control to the monitor.

B. LOADING PROCEDURE

This program is called as test number 0B via SMM17. The 3000 side is called
as SC1 via the SMMS3L or SMM3U. The 3000 side is the master and should be
called first.

C. PARAMETERS
1. First stop

A = Test ID word (0B21)
Q = Test Stop/Jump parameter
Selective stops and jumps

Bit 0 - Parameter word (no typeout occurs)

Bit 1 - End of section (no typeouts)

Bit 2 - End of pass through test (typeout unless bit 8 is set)

Bit 3 - Error stop (typeout unless bit 8 set)

Bit 4 - Repeat conditions

Bits 5, 6, 7 - Not used

Bit 8 - No typeouts

Bit 9 - Return address corresponds to memory location rather than’
program listing '

Bit 11 - Selects shift cable option (Set this bit when using a special
data cable which is-wired to shift the data cable bits left by
4 bits. When running with this option character mode is
disabled, )

2. Second Stop

A = Interrupt line
If bit 0 of the Stop/Jump parameter word is set, a Stop occurs with
bit 6 in the A register set, This bit specifies interrupt line 6. If

60182000 J 700-1
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the 1718 uses a different interrupt line, the operator must clear the
A register, set the bit corresponding to the correct interrupt line, and

run.

6000 flag
Bit 15 = 1 (6000 system)

~ Bit 15 = 0 (3000 system)

Sections can be selected only on the master side, the 3000 Series

Computer,

D. MESSAGES
1. Normal Messages

700-2

a.

SC1A0B, 1718 SATELLITE COUPLER TEST 1A = XXXX, FC = XX.
Start of test. Initial address is XXXX, frequency count is XX.
PROTECT STATUS SET

The Protect switch on the 1718 is set according to the status.

0B24 XXXX 00YY Z2Z2Z2Z

End of test. 0B is the test number. 2 is the number of stops, if any, and
the number of pairs of words typed. 4 (bit 2) is the type of stop (End of

Test stop) which occurs if bit 2 of the Stop/Jump parameter word is set.
XXXX is the Stop/Jump parameter,
00YY - YY is the pass number,

22277 is the return address. This is relative to the initial address
(program listing) of the test unless bit 9 of the Stop/Jump parameter is

set, in which case ZZZZ is the memory location.

2. Error Messages

a,

Errors

All error typeouts are prefixed by 0BV8 XXXXX 0SYY ZZZZ. OB is the
test number,

V is the number of stops (if any), or the number of pairs of words to be

typed.

8 (bit 3) is the type of stop (Error stop) which will occur if bit 3 of the
Stop/ Jump parameter word is set.

S is the section number.
YY is the error code.
ZZZZ is the return address.

If V =2, there is no error typeout suffix.

If V =3, there is a suffix depending on the error code,
60182000 J
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Error Codes

01 -
02 -
03 -
04 -
05 -
06 -

07 -

08 -
09 -
0A -

0B -

0C-

0D -

Insufficient core for test

Equipment address in error. Start over,

Interrupt line selection in error. Start over,

Internal reject of status input

Internal reject of select

Internal reject of AQ channel input or internal reject of direct input
to BDC channel

Internal reject of AQ channel output or internal reject of direct output
from BDC channel

Not used

Not used

Unexpected status.

A = actual status, Q = expected status.
Data error after read.

A = actual data, Q = expected data.

After a data error is found, no more data checking is performed for
that input unless bit 4 (repeat conditions) of the Stop/Jump parameter
is set,

Alarm interrupt, division A channel parity error

A = Status upon interrupt

Q = Selected interrupts

Bit 2 of Q set - Data

Bit 3 of Q set - Epd of Operation
Bit 4 of Q set - Alarm

Alarm interrupt, division A computer inactive

~ A and Q same as for error 0C

0E -

0F -

10 -

11 -

Interrupt status bit not set when interrupt occurred

A and Q same as for error 0C
Non-selected interrupt occurred

A and Q same as for error 0C

Flag interrupt did not occur when expected

A = current status
Q = current 1718 mask, 1700 side
Not used

?00-3



12 - Non terminating buffer occurred
13 - End of Operation status set before other computer

Write status is clear during Direct Read
14 - Not used
15 - Unexpected number of words read

A = actual word count

Q = expected word count
16 - No End of Operation interrupt during Read
17 - No End of Operation interrupt during Write,

Error Stops

Error stops occur if bit 3 of the Stop/Jump parameter is set. Error typeouts
occur unless bit 8 of the Stop/Jump parameter is set. At error stops, the
contents of the A and Q registers are the same as the typeout.

II. DESCRIPTION

A, GENERAL

B.

700-y

1,

The test is divided into three sections, selectable on the 3000 (master) side.
These are Flag/Status section, Write/Read section, Mask/Interrupt section.

Each operational check is performed first from the 3000 side to the 1700, then
from the 1700 to the 3000 side.

Each operational check is repeated 64 times.

DESCRIPTION OF TEST SECTIONS

Preliminary

Because flags 6 and 7 are used for communication, these flags are checked by

each side prior to entering Section 1.
Section 1- Flag/Status Test

a, Set all flags and check flags,

b. Set individual flags and check.

c. Set all but one flag and check.

d. Clear individual flags and check.

e. Clear all but one flag and check.
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f. Clear flags, check other computer Write/Read "1's", check for flags clear.
g. Set flags, check other computer Read/Write ''0's", check for all flags set.

Section 2, Write/Read Test

a. Check other computer Write/Read.

b. Check other computer Read/Write.

c, Read and check data, Write.

d. Repeat c for lengths of 4, 32, 256 words.

e. Repeat c and d for each of seven patterns.

f. Read random lengths of random pattern. Check data,
g. Repeatf,

In Sections 1 and 2, reads and writes are not in Interrupt mode except for
some of the random length reads. The buffered reads of random length are
executed in Interrupt mode. Buffered and Direct mode for reads and writes
are selected at random. Character and Word mode for reads and writes are
selected at random. Reads and writes in section 3 are in Interrupt mode,.
Alarm and End of Operation interrupts are selected for reads and writes in
Interrupt mode. Also, Data interrupt is selected for reads and writes in
Interrupt mode, but not in Buffered mode.

Section 3, Mask/Interrupt Test

a. Clear all flags, set all masks, expect no interrupts

b. Set all flags, set individual masks, expect interrupts

c. Set individual flags, set corresponding masks, expect interrupts.

d. Set all but one flag, each flag. Set mask for flag not set., Expect no
interrupt.

e. Set individual flags. Set masks except flag set. Expect no interrupts.

f. Read in Interrupt mode.

g. Write in Interrupf mode,

III, PHYSICAL REQUIREMENTS

A, SPACE REQUIRED - About 25001 0 locations

TEMPORARY STORAGE - Current status of the 1718 is stored at memory location

OO OO0 000O0
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C.

?00-b

PATTERNS

1. 000 (all "0's")
2. FFF (all "1's")
3, 000 FFF (all "0's"", all "1's" alternate)

4. 555 ﬁﬁﬁ (lloll, ”1”; "1”, Ho”)

5. F11 88F 4'7C 3E2 (3-bit end-around left shift)
6. F19 8CF 67C 3E3 (3-bit end-around left shift)
7. F11 OEE 88F 770 (complement, complement-shift) 47C B83 3E2 C1D

8. Random (word N+1 = word n + addend, first word random 12-bit number,

addend random 12-bit number, 12 bit end-around carry addition used)
TIMING - About 4 minutes for all three sections.
EQUIPMENT CONFIGURATION

1, 1704 Computer with 4K memory

2, 1705 Interrupt Data Channel

3. 1706 Buffer Data Channel (optional)
4, 1718 Satellite Coupler |

5. 3000 Series Computer with cne data channel, or 1 0A Computer with a 3681
Data Channel Converter,

6. A device for loading program,
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f. Clear flags, check other computer Write/Read "1's", check for flags clear,
g. Set flags, check other computer Read/Write ''0's", check for all flags set.

3. Section 2, Write/Read Test
a. Check other computer Write/Read.
b. Check other computer Read/Write.
c. Read and check data, Write.
d. Repeat c for lengths of 4, 32, 256 words.
e. Repeat c and d for each of seven patterns.
f. Read random lengths of random pattern. Check data.
g. Repeat f,

In Sections 1 and 2, reads and writes are not in Interrupt mode except for
some of the random length reads. The buffered reads of random length are
executed in Interrupt mode. Buffered and Direct mode for reads and writes
are selected at random. Character and Word mode for reads and writes are
selected at random, Reads and writes in section 3 are in Interrupt mode.
Alarm and End of Operation interrupts are selected for reads and writes in
Interrupt mode. Also, Data interrupt is selected for reads and writes in
Interrupt mode, but not in Buffered mode,

4, Section 3, Mask/Interrupt Test
a, Clear all flags, set all masks, expect no interrupts
b, Set all flags, set individual masks, expect interrupts
¢c. Set individual flags, set corresponding masks, expect interrupts.

d. Set all but one flag, each flag, Set mask for flag not set, Expect no

interrupt.

e. Set individual flags. Set masks except flag set. Expect no interrupts.

f. Read in Interrupt mode.

g. Write in Interrupt mode.

III, PHYSICAL REQUIREMENTS

A, SPACE REQUIRED - About 250010 locations
B. TEMPORARY STORAGE - Current status of the 1718 is stored at memory location

1116.
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700-b

PATTERNS

1. 000 (all "0's")

2, FFF (all "1's")

3. 000 FFF (all "0's", all "1's" alternate)

4. 555 AAA ("o", "1"; "1", "0")

5., F11 88F 47C 3E2 (3-bit end-around left shift)

6. F19 8CF 67C 3E3 (3-bit end-around left shift)

7. F11 OEE 88F 770 (complement, complement-shift) 47C B83 3E2 C1D

8. Random (word N+1 = word n + addend, first word random 12-bit number,
addend random 12-bit number, 12 bit end-around carry addition used)

TIMING - About 4 minutes for all three sections.

EQUIPMENT CONFIGURATION

1. 1704 Computer with 4K memory

2. 1705 Interrupt Data Channel

3. 1706 Buffer Data Channel (optional)
4, 1718 Satellite Coupler

5. 3000 Series Computer with one data channel, or 1 0A Computer with a 3681
Data Channel Converter.

6. A device for loading program,

60182000 H

O O O

—

(

e

(

OO

~—

\



DO O O0OO0OO0OO0OO0O0OO0CHOOOOO0O0O000O0

DSC 1700 DATA SET CONTROLLER

(DSCA11 Test No. 11)

I. OPERATIONAL PROCEDURE

A, RESTRICTIONS
1. Test must be run with 6X00/6675 Data Set Controller Test (6000 — RT3).
2. Operator must make section selections, and stop/jump options correspond to
those of the 6X00 operator.
3. Test must be loaded first (it does not return control to SMM after an I/O
operation).
4. This test MUST be started before the 6675 test is initiated.
B. LOADING PROCEDURE
1. Loads under SMM17
2, Test mnemonic DSC
3. Test number 11
C. PARAMETERS
Parameter selection follows standard 1700 SMM format. Bit 11 of the stop/jump
parameter word must be set for Input/Output from A mode; if not set, test runs
in Buffer mode. The test parameter stops for section selection in A (preset to
000F) and interrupt mask in Q (preset to 0000), To set the interrupt mask
parameter, the bit in Q matching the interrupt line should be set to ''1" (i.e. bit 5
for interrupt line 5). For a normal run, the Stop at End of Section parameter bit
should not be set.
D. MESSAGES
1. Normal Messages
DSCA11, 1700 DATA SET CONTROLLER TEST
IA = XXXX, FC = XX
60182000 J 70L-1
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This message is typed at the beginning of the test, All other typeouts appear
in standard SMM17 format.

01
02

03

04

05

06

07
08
09

13
14

~Error Codes

Unidentified interrupt

Either an expected interrupt did not occur or an unexpected interrupt
did occur

A = actual status

Q = expected status

Either an expécted status is not present or an unexpected status is

present

A = actual status
Q = expected status

Data compare error between data sent and data received. If more

than 1016 errors occur or the errors occur in section 5, then

A = number of errors

Q = pattern number

Cyclic code from the remote controller does not compare with the
cyclic code generated.

Internal reject on an I/O attempt. (Repeats attempt following error
display)

Interrupt status bit is set following a Clear Interrupt function
W of the equipment code is not 0, 02, 07, or OC.

Sync Word Not Acknowledged status bit is in error. Following a select
transmit, the status bit should be set, if not, the program records the
error and proceeds to attempt the output. If the status bit is not down,

the output is attempted 20, , more times before the error is reported.

16
Insufficient memory for test

Status after an input operation does not compare with the expected

status (see error code 3).
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II. DESCRIPTION

This test is written to interface with 6X00/6675 DATA SET CONTROLLER TEST (SCT)
(See Appendix),

During initialization of the test, the program halts for a parameter entry. The lower
four bits of the A register hold the section selections (bit 0 for section 3, bit 1 for
section 4, etc.). The bit corresponding to the interrupt line number should be set in
the Q register (bit 2 for interrupt line 2, etc.). By setting the JUMP switch, each
section will stop for a parameter change at the operators option.

A. SECTION 3 - TRANSFER INTERRUPTS

Upon entering this section, the Interrupt Word interrupt is selected and the program
loops until the interrupt is received from the 6X00, Upon receiving the interrupt,
the section sends the Interrupt Word to the 6X00 and waits for a second interrupt.
This exchange is repeated forty-nine more times. Due to the simplicity of this
section the Repeat Condition option is not present.

B. SECTION 4 ~ TRANSFER DATA

Upon entering this section, the test puts the controller in Receive mode and waits
for the 6X00 test to send the first pattern. Upon receiving the pattern, the data

is checked against a generated pattern and produces error code 4 if there is a

data compare error. After checking the data, the section returns the data pattern
or a one word transmission if the operator wishes to repeat the last pattern transfer
and again sets the controller to receive mode, If the test receives a one word
transmission from the 6X00, the last pattern is again transmitted to the 6X00,
Beginning with pattern thirty-one, an extra word is added to the input to get the
cyclic code., This code is checked against one generated by the test from the data
pattern. If they do not compare, error 5 is given. Following the cyclic check

the test continues with the data check and transmissions. After sending pattern

60, the 6X00 sends a "wasted'' pattern and the section gains control to send random
data patterns to the 6X00., The 6X00 returns the pattern and they are checked
against the generated patterns. Following the check of pattern 74, a ''wasted"
pattern is sent to the 6X00 and the section is completed.
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SECTION 5 - RETURN TRANSMISSION FOR 6X00

Upon entering the section, the controller is set to Receive mode and waits for a
6X00 transmission to the test. When the data is received it is checked against a
generated pattern and the data that is received is returned to the 6X00. If a data

error occurs, only the pattern number (See Appendix) and the number of errors will

be reported.
SECTION 6 - (OPTIONAL) 6X00 DATA TURN AROUND

Upon entering this section, the test clears the teletype and a carriage return and

two line feed character codes to notify the operator that the test is ready for input.

The operator may type any message up to 32010 characters. Two consecutive
periods ends the input if less than 32010 characters are to be transmitted. After
10° the data list is send to the 6X00 and
returned by the 6X00 to be typed on the teletype.

two periods or when the count reaches 320

NOTE

For best results, the first two characters of an input
should be a carriage return and a line feed.

To type in more than one pattern, the Repeat Conditions option must be selected

or Repeat Section option.
END TEST

If the Stop At End Of Test option is selected, the test stops for a new parameter
entry. A will hold the section selection and Q the interrupt line (this cannot be
changed).
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SOFTWARE INTERFACING
between
A Remote Computer/Data Set Controller Test
and

The 6X00/6675 Data Set Controller Test (SCT)

Establishing Communication With Central (6X00)

1.

2.

The remote test will be started before the central test.

After the remote test receives its parameters from its operator and completes
its initialization, it should inform its operator that it is waiting for the first

interrupt from central.

The central test will then be started and will complete its initial status checks

and optional segments before sending the first interrupt to the remote test.

After the remote test receives this first interrupt, it should return an interrupt
and communication will then be established.

Interrupt Transfers (Section 3)

1.

Forty-nine more interrupts will be exchanged, with the remote test being the
last to send an interrupt.

If errors occur, they should be reported between the time the remote receives
an interrupt and the time it returns the interrupt. The central test will be
waiting for an interrupt while the remote test reports its error and communi-
cation between the two programs will not be lost. (The central test follows

the same procedure for reporting its errors).

Data Transfers (Section 4)

1,

60182000 H

After sending the last interrupt of section 3, the remote test should place its

controller in the Receive mode and wait for pattern number 1 to be transmitted
from central. '
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After checking pattern number 1 for errors, the remote test should generate
pattern 1 and transmit it to the 6X00 and place its controller in Receive mode

and wait for pattern number 2.

a. Just as errors were reported in Section 3, errors in Section 4 should be
reported between the time the remote test receives a transmission and

the time it returns a transmission.

b. An exception to C.2.a. is the case when status bits indicate equipment
failure (transmission line, data set, etc,). These errors should be
reported when they occur and a jump to the test's parameter entry halt

should be executed.

The exchange of patterns will continue until pattern number 608 is sent by
the remote to the 6X00. Up until this time the 6X00 sent the first trans-
mission of each exchange, After this point the remote will send the first
transmission of each exchange. This change of control will allow the remote
computer to control the contents of the random patterns (pattern numbers

61 8-—-748)'

a. After the remote sends pattern number 608 to the 6X00, the 6X00 will
send a "wasted'' transmission back to the remote to indicate that the
remote now has control and should generate and send pattern number

618 to the 6X00.

b. The remote program will have control until the 6X00 transmits pattern
number 745. At this point the remote program should transmit a "wasted"
transmission to the 6X00 to return control to the 6X00 for section 5.

Patterns Exchanged

a. The remote program should contain Table 1, Patterns sent to the 6X00
should be generated from this table. (The 6X00 has the same table and
generates its patterns from its own table).

b. Each three-word entry in the table is used to generate a pattern in the
Data Transfer Format (see Figure 2), The Word Count as found in the
table entry is the length of the entire transmission (including the sequence
word). The Base Word as found in the table will always be the second word
of the transmission.

c. The rest of the pattern will be generated according to bits b, ¢, d, and e

(see Table Entry, Figure 2).
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Use

(The pattern number is included in the Data Transfer Format for debugging
purposes only. The remote test should not, upon receiving a transmission,

use the pattern number received to generate data for comparison).

When the remote has control during the exchange of patterns 618 to 748,
the remote determines what the bdse word will be. The 6X00 program will

use the random algorithm to generate its comparison pattern.

of Sequence Bit

Every transmission in section 4 will contain a sequence bit as the first
bit transmitted. This bit will allow either the 6X00 or the remote to have

a pattern re-transmitted to itself.

The terminology used in following paragraphs regarding the sequence bit
technique is the same as that found in the Import/Export Manual (Pub. No.
38707300). All transmissions from the 6X00 to a remote are called Status
Transfers. The sequence bit in these transmissions is called the Status
Sequence bit or SSB. All transmissions from a remote to the 6X00 are
called the Directive Sequence bit or DSB.

RANDOM ALGORITHM

The 6X00 Test and the remote test will use the same random algorithm to generate the

random patterns (618 - 748). The remote test will pack the base word, generate the

pattern, and then transmit the base word and pattern in the Data Transfer Format (see

Figure 2).
pattern.

1,
2,
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The 6X00 will use the base word transmitted to generate its comparison

The following algorithm is used by the 6X00 test and should be used in the

remote test also:

Load previous word (or base word).

12

Add 7 (mode 277 - 1),
Left Shift 1 End-Around (mod 212 - 1),
Store.
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6X00/6675 TEST REMOTE TEST
START START
STATUS
SECTION | CHECKS
- OPTIONAL
SECTION 2 SEGMENTS
y
INTERRUPT INTERRUPT
SECTION 3 | rRANSFERS TRANSFERg | SECTION 3
DATA DATA
SECTION 4 SECTION 4
SECTION 4 TRANSFERS TRANSFERS —
| \
MULTIPLEXED ‘lRETURN
SECTION 5 | DATA :XMISSIONS SECTION 5
(OPTIONAL) | TRANSFERS JFROM 6X00 (OPTIONAL)
Figure 1, Remote Test
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TABLE 1, PATTERNS SENT TO THE 6X00
COLUMN 1 COLUMN 2 COLUMN 3 COLUMN 4 COLUMN 5
0101 1501 3104 4502 6110
0002 0002 0010 0032 0004
0001 2525 2525 0001 XXXX
0201 1601 3204 4602 6210
0002 0004 0100 0100 0006
7776 2525 2525 7776 XXXX
0301 1701 3304 4702 6310
0004 0006 0500 0200 0010
0001 5252 2525 0001 XXXX
© 0401 2001 3404 5002 6410
0004 0010 0500 0400 0032
71776 5252 0001 7776 XXXX
0501 2101 3504 5102 6510
0006 0032 0500 0500 0100
7070 2525 1463 0001 XXXX
0601 2201 3604 5202 6610
0010 0100 0500 0500 0300
0001 5252 7070 7776 XXXX
0701 2301 3704 5302 6710
0010 0200 0500 0500 0500
7776 2525 7431 6314 XXXX
1001 2401 4004 5402 7010
0032 0300 0500 0500 0500
0001 5252 7700 7431 XXXX
1101 2501 4104 5502 7110
0032 0400 0500 0500 0500
7776 2525 0101 7700 XXXX
1201 2601 4204 5602 7210
0100 0500 0500 0500 0500
0001 5252 6060 7070 XXXX
1301 2701 4304 5702 7310
0100 0500 0500 0500 0500
776 2525 5511 1234 XXXX
1401 3001 4404 6002 7410
0500 0500 0500 0500 0500
7776 5252 3232 4321 XXXX
60182000 H ?01-19
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TABLE ENTRY
(see Table 1)

aTaﬁaaa bic|d|e
flff{f|f|f|f|f|f]|f

nggggggggggg

a = 6-bit pattern number

b = bit is set if random algorithm is to be used (see Random Algorithm)
¢ = bit is set if each word is to be the complement of the previous word
d = bit is set if each word is to be left-shifted one from previous word
e = bit is set if entire pattern is fixed (base word)

f = word count of entire transmission

g = base word

DATA TRANSFER FORMAT

Pattern Number

i,

Sequence Bit —ﬁ r M\

Sequence Word ——>| I h

Base Word — >

WORD COUNT
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c. The 6X00 only changes the state of the SSB. The remote computer only
changes the state of the DSB.

d. The remote program will see the SSB change state on every transmission
if the 6X00 does not want the remote to repeat a transmission. If, however,
the SSB does not change its state (0 to 1 or 1 to 0), the remote should repeat
its last transmission to the 6X00.

e. The remote should change the state of the DSB on every transmission to
the 6X00 unless the remote program wants the 6X00 to repeat its last
transmission,

f. The remote program should expect an SSB of zero on the first transmission
it receives from the 6X00 and should therefore have a Ghost 1 bit in its
status Sequence Bit Storage location,

g. The 6X00 will also expect a DSB of zero on the first transmission from
the remote program (unless, of course, the remote program wants the
first transmission from the 6X00 repeated).

h, Figure 3 is a flow chart which should help clarify the communication

scheme between the 6X00 program and the remote program,
D. RETURN TRANSMISSIONS FROM 6X00 (SECTION 5)

1., This section should not normally run in the test but should be selectable in the
parameter entry at the beginning of the test.

2. The remote program should go to Receive Mode and expect a transmission of
pattern number 1 from the 6X00,

3. After the receive operation is complete, the remote program should delay for
100 milliseconds. This will allow the 6X00 program time to set up for a

multiplexed receive operation.

4, When the delay runs out, the remote program should send the pattern as it
was received from the 6X00, back to the 6X00 and go into Receive Mode for the
next pattern.

5, This process will continue until all of the patterns (608) have been exchanged.

6. Equipment Failure errors and Sync Word Not Acknowledged errors should be
reported as they occur,

7. If any data errors occur, the total number and the pattern number should be
reported before returning the transmission to the 6X00.
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1747 DATA SET CONTROLLER TEST

{DS1020 Test No. 20)

I. GENERAL

This specification is for a 1747 DSC (Data Set Controller) unit diagnostic test that is
designed to operate under Control Data's 1700 Maintenance Monitor System, Sufficient
information, necessary to the specific operation and interpretation of the diagnostic,

is contained within this specification and the SMM17 Reference Manual. The installation
and operation of the diagnostic is in accordance with the standard procedures as defined
in the SMM17 Reference Manual.

II. EQUIPMENT

. Input
Medium
1706 or Data Set
1704 1705 —r1716 (Opt)—l Tran 301—B‘/\/ /\/7 Py Controller
STATION A STATION B
(Dominant) (Remote)

Equipment necessary to the complete operation of the test:

One 1704 Computer

B. One 1705 Interrupt Data Channel
C. One 1712/13 Teletype*
D. The following input media:

1. 1731 Magnetic Tape Controller

2. 1712/13 Teletype*
3. 6673
4, 6674

*The teletype is not required if the test is executed with the prestored test selection
parameter.

60182000 J ?02-1



II1L,

Iv.

E. Two 1747 DSC's or one 1747 and one of the following DSC's:

1. 8529B
2. 3275C
3. 6673
4, 6674

F. An interconnecting wideband common-carrier facility with two 301-B Data Sets.

As optional equipment, the 1747 DSC may be interfaced with the 1706 or 1716 Data
Channel. Capabilities are provided for exercising the 1706 or 1716 through the use

of converter codes that are generated by the diagnostic.
SOFTWARE DEPENDENCIES

A, The 1747 diagnostic is designed to operate under Control Data's 1700 Maintenance
Monitor System (SMM17).

B. Interface between the system and the diagnostic is through programs that are
contained within SMM17.

C. All tables required by the diagnostic are contained internally within SMM17 and
the 1747 diagnostic program. ’

LIMITATIONS

A. As required by the SMM17 test specifications, core residence for the test does
not-exceed 2500 decimal locations.

B. Only one 1747 DSC is software tested per each execution of the diagnostic. The
diagnostic makes no attempts to concurrently test more than one DSC at the
dominant station, nor are any attempts made to diagnose troubles at the remote
station. Faults at the remote station must be diagnosed by a diagnostic that is
-compatible with the remote station or by an attendant who is able to observe and/or
scope the remote DSC while it is being exercised by the 1747 diagnostic.

C. Although only one computer system is required to run the test (the 1700 at Station
A; see Par, II), coordination is required between Station A and Station B. While
the diagnostic is executed, the operator at Station A and Station B. While the
diagnostic is executed, the operator at Station A must coordinate with Station B
the positioning of test switches at the remote DSC.

702-2 60182000 H
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D. Message transmission and cyclic generation testing is limited to the use of one-
word data buffers. This is a hardware restriction imposed by the remote DSC's
capability of receiving and transmitting fixed-length records that consist of:

a sync word

one data word
a cyclic word
a space word

The dominant station is further limited because it cannot verify (self-check) its
own transmissions by means of a hardware echoing technique. Reception at the
dominant station is also limited because the remote DSC is capable of transmitting

only niné distinct patterns:

One 42578 (Sync word)
four data patterns

four cyclic code words (generated from the four data patterns)

E. Test section 3 requires an extensive amount of manual intervention. If section 3
is selected, the 1747 DSC test should be run alone.

F. Before the diagnostic is executed, DSC switches should be positioned as follows:

Local DSC Switches Position

1. POWER ON

2. TRANSMIT TEST OFF

3. RECEIVE TEST OFF

4. PROTECT UNPROTECTED
Remote DSC Switches Position

1. POWER ON

2, TRANSMIT TEST Any position except the INTERRUPT word
3. RECEIVE TEST Any position

4, PROTECT (if a 1747) Any position

5. SYNC WORD LENGTH 12

6. INTERRUPT WORD 7622

(if an 8529-B)
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V. OPERATING INSTRUCTIONS

A,

?02-4

LOADING PROCEDURE

1.

The test is loaded under the control of the 1700 System Maintenance Monitor
(SMM17). Loading procedures are as explained in SMM17 for an external
test under SMM17,

The calling sequence is as specified by SMM17 for an external test. The test
number is 20.

PARAMETERS

1.

If Bit 0 of the Stop/Jump word is not set, the test is run using prestored
parameters. The prestored parameters assume the following:

a. The 1747 is not connected to a 1706 or 1716. All I/0O is through the AQ

channel and test sections 3 through 8 are not executed,
b. All 1747 interrupts are received on interrupt line number 2.
c. The 1747 is designated as equipment number 2.

Note: If the prestored parameters do not fit a particular site's configuration,
they may be changed by following the procedures in the SMM17 Edit Routine.

If Bit 0 of the Stop/Jump word is set, the program makes three stops for test
parameter display and/or entry.

First Stop

Displays the identification word in a (2031) and the Stop/Jump word in Q.
The overflow indicator is lit for this stop.

Second Stop
15 11 10 7 6 0

A= W E 0 1

The W field (pre-stored value of 0) is used to identify a 1706 or 1716 data
channel. This field is to be changed by the operator only if a 1706 or 1716 is
interfaced with the 1747. Change W to equal:

00010 - for 1706/16 number 1
00111 - for 1706/16 number 2
01100 - for 1706/16 number 3

60182000 J
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The E field (pre-stored value of 2) should contain a value that is equal to the
equipment switch setting of the 1747 to be tested.

15 12 11 0

Q= Y Test Pattern |

Bits 11 thru 0 (pre-stored to all 0's) may be used by the operator to enter a

special test pattern. This pattern is used as transmission data by sections 4
and 8, '

Third Stop

15 9 8 0

A= I’/////////////I Sections to be rtﬂ

Bits 8 thru 0 (pre-stored value = 0007; i, e., only test sections 0, 1, and 2
are preselected) are the section select bits. A set bit in the nth bit position

selects test section n; if all bits are set, all the test sections are selected.

15 0

Q= | Interrupt Line Mask

A single bit set in this mask designates the interrupt line for the 1747, Only
one bit is set in this word. Bit position n designates interrupt line n, The
pre-stored value in this word designates interrupt line 2,

C. SELECTIVE SKIP AND STOP SETTINGS

1.

2.

The STOP switch must be set for running SMM17.

The SKIP switch, when set, causes the Stop/Jump word to be displayed in the
Q register during the first stop in any series of stops.

D. CONSOLE PROTECT SWITCH SETTING

Set the console protect switch to UNPROTECTED.

E. MESSAGES

No typeouts occur if Bit 8 of the Stop/Jump parameter is set.

1.

60182000 J

Typeouts or Alarms

a, Normal Program Display

1) Test identification typeout at start of test

DS1020, 1747 DSC TEST
IA = XXXX, FC = XX

(XXXX = Starting address of the test)

(XX = Frequency count)
702-5



2) Request typeouts for operator intervention.

See the description of test section 3 in this document for a list of
typical request typeouts,

3) End of test typeout

A Q A Q
2024 Stop/Jump Pass Number Return Address
Word

b. Error Display
Errors are displayed according to the format prescribed by SMM17:

STOPS 1 and 2

A Q A Q
Information Stop/ Jump Section Number Return
Word Parameter and Error Code Address

ADDITIONAL STOPS
A Q. .. ... A Q‘
One or more additional stops are made to display information related to
the specific error,
2, Error Codes

An error code is displayed in the lower two digits of the A register on the
second stop of all error-display sequences. A description of the error codes
used and the information displayed during the additional stops follows:

Error Code Meaning

01 Incorrect test parameter was entered, The program will

make another parameter stop when restarted,

02 External reject on input status attempt
Current test section is aborted after display

A = 0000 or 1706 status if reject was caused by 1706
Q = 1747 address code '
03 Internal reject on input status attempt

Current test section is aborted after display

A
Q

0000 or 1706 status if reject was caused by 1706
1747 address code

702-b 60182000 H
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Error Code (Cont'd) Meaning

04 Unexpected external reject on output function attempt

A = Rejected function code
Q = 1747 address code
A = 1747 status prior to output

O OO O0O00000O0

Q = 0000
05 Unexpected internal reject on output function attempt
A = Rejected function code
Q@ = 1747 address code
A = 1747 status prior to output
Q = 0000
06 1747 is in the test mode
A = Status
Q = 0000
07 1747 is not Ready
Control is returned to SMM until DSC is made Ready
A = Status
Q = 0000
08 Unexpected alarm interrupt

Current test section is aborted after display

A = Status
Q = Insignificant value

09 Data interrupt expected but not received

Current test section is aborted after display

A = Status
Q = Insignificant

0A EOP interrupt expected but not received

Current test section is aborted after display

A = Status
Q = Insignificant value

60182000 H 702-7
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Error Code (Cont'd)

0B

ocC

0D

OE

OF

10

11

12

Meaning

Interrupt word interrupt expected but not received

Current test section is aborted after display

A = Status
Q = Insignificant value

 External reject expected but not received

A = Contents of A when output was attempted
Q = 1747 address code

A = 1747 status prior to output

Q =1747 status after functioning

Internal reject expected but not received

A = Contents of A when output was attempted
Q = 1747 address code

A = 1747 status prior to output

Q = 1747 status after functioning

Cyclic error forced but no status

A = Status
Q = Insignificant value

A = Status
Q = Insignificant value

Unexpected cyclic error

A = Status
Q = Insignificant value

Unexpected status

A = Actual status
Q = Expected status

Unexpected status after function select

A = Actual status

Q = Expected status

A = Function code selected

Q = 1747 status prior to function select

60182000 H

O O 00000000

J

/_A
N

O O O O

O 0O 0O 0O 0O

9



D0 00000000 CHOOOO0OO0O0O0O0O0O0

60182000 H

Error Code (Cont'd)

13

14%

15

16

17

Meaning

External reject on attempt to input 1706 status
Current test section is aborted after display

A = 0000

Q = Contents of Q when status input was attempted

Internal reject on attempt to input 1706 status

Current test section is aborted after display

A = 0000

Q@ = Contents of Q when status input was attempted. 1706
status input is attempted only if a reject was received
from a 1747 status input attempt and the W field of the
address code indicates that the 1747 is connected to a
1706,

External reject on clear interrupt attempt while in the
interrupt state. This error is fatal to this test and may
affect the operation of other tests by destroying their
return links to SMM.,

A = Rejected function code

Q = 1747 address code

A = 1747 status prior to output
Q = 0000

Internal reject on clear interrupt attempt while in the
interrupt state. This error is fatal to this test and may
affect the operation of other tests by destroying their
return links to SMM,

A = Rejected function code

Q = 1747 address code

A = 1747 status prior to output
Q = 0000

Interrupt occurred, but interrupt status bit not set

A = Status
Q@ = 0000
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Error Code (Cont'd)

18

19

1A

1B

1C

1D

1E

1F

Meaning

Alarm interrupt expected, but not received. Current

test section is aborted after display.

A = Status
Q = Insignificant value

Unexpected data interrupt
Current test section is aborted after display

A = Status
Q = Insignificant value

Unexpected end of operation interrupt.

Current test section is aborted after display.

A = Status
Q = Insignificant value

Unexpected interrupt word interrupt.

Current test section is aborted after display.

A = Status
Q = Insignificant value

Unexpected external reject on data output attempt.

A = Status
Q = Rejected data word

Unexpected internal reject on data output attempt.

A = Status
Q = Rejected data word

Unidentified interrupt. An interrupt occurred, but status
does not indicate the type. Current test section is aborted
after display.

A = Status
Q = Insignificant value

Data pattern from remote DSC incorrect

A = Data word received
Q = 0000

60182000 H
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Error Code (Cont'd) Meaning
20 Unexpected external reject on data input
A = Status
Q = Insignificant value
21 Unexpected internal reject on data input
A = Status

Q = Insignificant value

22 %% Manual interrupt received but will not clear
23 %% Rejected on attempt to clear teletype interrupt
243k Rejected on attempt to input teletype status

manual interrupt response. The manual interrupt response

O
O
O
O
O
O
O
O
O
O

is used to signify operator's compliance to a typeout request
for operator intervention. These codes are fatal to this
test and may affect the operation of other tests by destroy-
ing their return links to SMM.

25 Internal reject expected on attempt to input status while

1747 is off but was not received.

A = 1747 address code
Q = Insignificant value

26 The 1747 test executive requires that the DSC status be
exactly equal to 0001 before it calls in a test section for
execution. After issuing a Clear Controller function,
status is not 0001, The DSC is probably in the test mode
or protected. Control is returned to SMM until the status
becomes 0001,

A = Status
Q = 0000
27 Time delay ended because instructions for that section

were not accomplished.

A = Status
Q = Insignificant value

60182000 H 702-11
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Error Code (Cont'd)

28

29

30

31

32

33

34

Meaning
Internal reject expected on data input but was not received.

A = Status

Q = Insignificant value

Internal reject expected on data output but was not received.

A = Status

Q = Insignificant value
External reject expected on data input.

A = Status
Q = Insignificant value

External reject expected on data output.

A = Status
Q = Insignificant value

Cyclic word generated for the pattern being sent is

incorrect.

A = Cyclic word sent
Q@ = Expected cyclic word

Space word sent is incorrect.

A = Space word sent
Q = Expected space word of 0000

Sync word sent is incorrect.

A = Sync word sent
Q = Expected sync word

F. COMPLIANCE TO TEST SWITCH POSITION SETTINGS

702-12

1.

All test sections except 0, 1, and 2 require the test switches to be set at

certain positions before execution. The messages are typed out at the
beginning of each test section followed by the instruction MI WHEN READY.

This allows the operator to make the necessary test switch settings. During

the time of intervention, test control is returned to SMM, When the instructions

are completed, the operator can return control back to the test by pressing
MANUAL INTERRUPT. ’
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VI

There are two message typeouts in test section 3 which are exceptions to 1.
These instructions have a time limitation in which the operator must comply.
If compliance is not received within the allotted time, the test will type out

an error message and then abort that subroutine. These messages are:
FLIP 1747 TTS IN POSIT 1 OR LOCAL RTS TO REC*

When this message is typed out, the operator has approximately 72 seconds
in which to comply.

DISCONNECT LOCAL DATA SET
When this message is typed out, the operator has approximately 7 minutes
in which to comply.
Name references in the messages have the following implications:

1747 implies Local 1747 DSC

CONSOLE implies 1704 computer console

TTS implies Transmit Test switch

RTS implies Receive Test switch
REC implies Normal test switch receive position

The remote transmit light must be lit after selecting the Remote Transmit
Test position except in the case where both the Transmit and Receive Test

. switches are selected at the remote DSC.

NORMAL TEST INDICATIONS

1. Test section 5 will cause the remote error indicator to light.
2. Test section 6 runs approximately 90 seconds with the local DSC error
indicator light on,
3. Test section 7 causes the local DSC error indicator to light.
4., Test section 8 runs approximately 150 seconds with the local TX-REC
indicators 1lit.
DESCRIPTION

The test sections are structured in a pyramid fashion, with simple tests first. They
are designed to attempt to isolate possible error conditions. They check all functions
and combinations of functions for correct response, and all status bits for Set and Clear

conditions. Data handling capabilities are also tested so as to simulate normal use of

*If Stop/Jump bit 4 is set and an error occurs, thé condition requested must be removed
(i. e. switch turned back to OFF) and then reset,

60182000 H

702-13



the 1747, as well as driving it at its maximum operating speed, Critical operations
are timed and errors are reported if expected events do not occur within the allotted
time. Once an error is isolated, the operator may cause the error condition to be
repeated by setting bit 4 of the Stop/Jump word. The test is then in a Loop mode so
that the loop may be used in troubleshooting. The loops are as short as possible to aid
in scooping-out the problem. In no case does the test "hang' on reject or error
conditions unless it is so directed by the control parameters. Descriptions of the
test's initialization and the selectable test sections follow:

A. INITIALIZATION

1. Convert first word address of test, and frequency count to ASCII and store in

typeout routine.
Type out the test title.

Set up return address.

Q.UON

Make parameter stop if Bit 1 of Stop/Jump word is set.
5. Set up restart address (IA) to test's section controller.
6. Check parameters for correct entries, i.e.;
a. W field must be equal to 0, 2, 7, or C.
b, At least one test section is selected.
c. Only one interrupt line is selected.
Display Error Code 1 if any of the above are not true.
7. Return control to SMM.
B. SECTION CONTROLLER

1. Check for Ready status and clear controller, display error if 1747 status is
not 0001,

2. Execute Sectionn (0 < n < 8), if selected.

3. Stop at end of section if Bit 1 of Stop/Jump word is set.

4, Go to 1 (repeat section) if Bit 5 of Stop/Jump word is set.
5. Increment n.

6. Go to 1 if n is less than or equal to the last section number,

Increment pass counter,

-

Stop at end of test if Bit 2 of Stop/Jump word is set,

(D.Ooﬂ

. Go to 1 if Bit 6 of Stop/Jump is set (repeat test).
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10, Stop for new parameters if Bits 10 and 6 of Stop/Jump word are set.
11. Return to SMM.

12, Go to 1 if SMM returns control (test frequency greater than 1).

C. Test Sections
Section 0 - Function Acceptance/Status Verification
This section issues legal function codes and combinations of legal function codes,
The function selections are ordered so that no rejects, internal or external, are
expected. Status is monitored to verify correct response for each function code
or combination code that is issued., All rejects are reported by error code 04 or
05. Incorrect status responses are reported by error code 11 or 12. Any internal
or external rejects that are encountered on attempts to input the 1747 status are
reported by error code 02 or 03.
Section 1 - Internal Function Reject/Status Verification
This section is similar to Section 0, except that function codes are issued in a
manner to cause internal rejects. Legal function codes are issued with Bit 0 of
the address code equal to "0". Error code 28 or 29 is displayed whenever an
expected internal reject is not received. This section is aborted if the test is
functioning through a 1706 or 1716,
Section 2 - External Function Reject/Status Verification
Like sections 0 and 1, except that this section expects external rejects. Error
code OC is displayed if an expected external reject is not received.
Section 3 - Function/Status Verification with Manual Intervention
The objectives for this section are the same as for Sections 0, 1, and 2. However,
this section requires manual intervention to supplement the testing of the 1) Protect
system, 2) Alarm system, and 3) Interrupt Code Word detection system, The test
types messages that request the operator to change switch settings. They are:
FLIP 1747 PROTECT SWITCH TO p (p = PROTECTED OR UNPROTECTED)
FLIP CONSOLE PROTECT SWITCH TO p (p = PROTECTED OR UNPROTECTED)
FLIP 1747 TTS (Transmit Test Switch) IN POSITION p (p = 1, 2, 3,4, or OFF)
FLIP REMOTE TTSTOp(p =1, 2, 3, 4, or OFF)
p CONNECT LOCAL DATA SET (p = blank or "DIS")
MI WHEN READY
FLIP CONSOLE PROTECT SWITCH TO PROTECT
FLIP 1747 PROTECT SWITCH TO PROTECT
60182000 H 702-15
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FLIP CONSOLE PROTECT SWITCH TO UNPROTECTED

FLIP 1747 PROTECT SWITCH TO UNPROTECTED

FLIP 1747 TTS IN POSIT 1 OF LOCAL RTS TO REC

FLIP 1747 TTS TO OFF OR LOCAL RTS TO OFF

FLIP REMOTE TTS TO OFF - FLIP REMOTE RTS TO REC
DISCONNECT LOCAL DATA SET

CONNECT LOCAL DATA SET

FLIP.REMOTE TTS TO4 OR 3 OR 2 OR 1 - FLIP REMOTE RTS TO OFF
FLIP REMOTE TTS TO 4 - RTS TO OFF

FLIP REMOTE TTS TO 4 - RTS TO OFF

Section 4 - Transmit Test

This section tests the capabilities of the 1747 to transmit one-word data patterns.
The patterns are generated and transmitted to the remote DSC under interrupt
control; status is monitored for correct response, and paths are provided to
process any internal or external rejects., All abnormal or unexpected conditions
are reported by appropriate error codes.
Interrupts tested are:

a. Data

b. End of Operation

c. Alarm (selected and expected but not forced)

Functions selected:
a, Select Data Interrupt
b. Select End of Operation Interrupt
c. Select Alarm Interrupt

d. Select Transmit

Patterns transmitted:
a. AllO's
b. Alll's
c. Sliding 0, surrounded by all 1's
d. Sliding 1, surrounded by all 0's
e. Alternate 1's and 0's

f. Alternate 0's and 1's

60182000 H
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g. 42578 (This pattern and its complement are also left-shifted end around
and right-shifted end off to generate 12-bit data streams that closely

resemble the DSC synchronization word. )

h. Operator's pattern (if supplied during parameter entry; i.e., does not
equal 0000).

i, 7622 (Same as g. above).
A synchronizing word (42578) and a cyclic code word (both hardware generated by

the 1747) are automatically transmitted to the remote DSC by the 1747. These

words occupy positions 1 and 3 in the 1747-to-remote DSC transmission:
i.e. 1. 12-bit Sync Word (generated by the 1747)
2. 12-bit data pattern (generated by the test)
3. Cyclic code word (generated by the 1747, according to the pattern in 2.)

Note: Cyclic generation is not verified by the diagnostic when the 1747 is in the

Transmit mode., Transmissions should be verified at the remote site.

Section 5 - Force Cyclic Error at Remote DSC

The purpose of this section is to force a cyclic code error at the remote DSC by
transmitting two consecutive data patterns, The remote DSC in the RECEIVE

TEST mode, expects transmissions to be ordered:
1. 12-bit sync word
2. 12-bit data pattern
3. Cyclic code word
4., Space word of all 0's
The remote DSC interprets the second transmitted data pattern as a cyclic code

word, thereby forcing an error when the remote DSC compares the data word with

its own generated cyclic code word,

Note: The 1747 diagnostic program is not capable of monitoring error conditions
at the remote DSC. This test section is provided only as an aid to the
operator at the remote station,
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Section 6 - Receive Test

Under iriterrupt control, this section tests the capabilities of the 1747 to receive

one-word data patterns from the remote DSC.

Status is monitored for correct

response, error-recovery paths are provided for possible reject conditions, and

any abnormal conditions or unexpected conditions are reported by an appropriate

error code,

following 12-bit patterns:

1.
2.

4257

00008

77778
01558
76228
Cyclic code word for 0000
Cyclic code word for 7777
Cyclic code word for 0155

Cyclic code word for 7622

The test expects that the remote DSC is capable of transmitting the

Data comparisons are made by thé test between the transmitted patterns and the

expected patterns.

Any discrepancies are reported by appropriate error codes,

The test also verifies that the remote DSC is transmitting the Sync, Data, Cyclic,-

and Space (if generated) words correctly.

Interrupts tested are:

a. Data
b. End of Operation

Functions selected:

a. Select Data Interrupt
b. Select End of Operation Interrupt

Patterns Received

All those generated by the remote DSC.
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Section 7 - Force Cyclic Errors at Dominant Site
This section forces a 1747 cyclic error at the dominant site by failing to input.
1. The pattern that is transmitted by the remote DSC.

2. The space word that is transmitted by the remote DSC,

Either of these conditions causes the 1747 to assume that the preceding transmission
word (sync or cyclic) ended the receive operation and that the present word (pattern

or space) is the cyclic code word. The 1747 then performs an error check with this

word (pattern or space) against its own generated cyclic value., Failures to generate
an Alarm Interrupt and the corresponding Alarm and Cyclic Error status are

reported by appropriate error codes.

Section 8 - Transmit/Receive Synchronization

All the functions and objectives of sections 4 and 6 are combined in this section.
Dependent upon the remote DSC's ability to automatically toggle from Receive to
Transmit, this section operates the 1747 as fast as possible, alternating between
Transmit and Receive., The transmitted data, received data, function selects, and

status verification are as described in sections 4 and 6.

VII. REFERENCE DOCUMENTS

A. Control Data 1700 System Maintenance Monitor (SMM17). Pub. No.
60182000,
Design Objectives for 1747 Unit Diagnostic, dated 3/14/68,

. Report on the 1747 Design Objectives Meeting, dated 4/1/68.

D. FJ412-A, B, C, Data Set Controller, Engineering Specification No.
36076300, dated 11/28/67.

E. Control Data QSE 974 Data Set Controller, Customer Engineering Manual,
Pub, 38707700,

F. Control Data SMMI17 Diagnostic Program Listings for the DSC 1747 Data Set
Controller, Pub. 60221600,
Data Set Simulator, Dwg. No. 13658600,
1747 Logic Prints, Dwg, No. 13658600,

I. Data Set 301B Interface Specification, March 1967,

J. External Reference Specification for the 1747 Unit Diagnostic
dated 4/29/68.
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1749 COMMUNICATIONS TERMINAL CONTROLLER
(CTCA43 Test No. 43) |

INTRODUCTION

A. IDENTIFICATION

TITLE: 1749 Communications Terminal Controller Test Routine
TYPE OF PROGRAM: Real- Time Test Routine
COMPUTER: CONTROL DATA 1700

B. PURPOSE

This test routine verifies the operating capabilities of the 1749 communications

terminal controller (CTC) and 321 telegraph terminal units (TTUs) in the echo mode

of operation.

C. USAGE

1,

60182000 J

Equipment Preparation

a, Place all communications lines in the 1749 in echo mode.
b. Turn on the 1749 CTC.

Error Stops

An error stop occurs if the Selective Stop key is set and a typewriter reject
occurs. All operation and data errors from the 1749 CTC are typed.

Alarms and Printouts
a, Printouts or typeouts are of two (2) types: questions and error information.

1) Questions - in preparation for the 1749 CTC test, the program asks
the operator various questions pertaining to the equipment on the
system and the subtests to be executed. The typeouts are further

explained under the "parameter entry' section.

2) Error Information - the computer types out any error information that
is detected during the execution of the various subtests, If the Selective
Skip key is set, all error typeouts are eliminated, The error information
identifies the equipment number, the subtest, the TTU (if applicable),
and the error detected.
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b. List of Error Codes and Messages

Error Code

Typeout

03

13

14

20

27
28

29
32

33

34

45
46

50

51

54

56

61

NO PARAMETERS

ILL. CODE, TRY AGAIN

DUP. CHAR, TRY ANOTHER

NOT IN TABLE

INTERNAL REJ,
NO REJ.

EXTERNAL REJ.
TOO MANY CABS.

INT. STATUS SET

COUNTER SHOULD BE 15

CNTR EXP
INT. STATUS NOT SET

NO CHAR. REQ IN 300 MS

UNABLE TO DROP CHAR.

NO INT.

INT. OCCURRED

NO BUFF TERM

Meaning

Not enough information
to run the test.

Wrong character
received.

Number already exists
in tables.

Number entered is not
in tables, nonexistent.
Internal reject.
Expected a reject,
received none,

External reject.

Test tables full, unable
to accept more cabinets,
Interrupt status set,
should not be.

Counter should equal 15,
does not.

Counter expected.

Expected interrupt status,

received none.

Waited 300 ms, character

request not up.
Character Ready, will
not drop.

Expected interrupt, did
not happen.

Interrupt occurred,
expected none,

Allowed total time for
data to be transferred
and received; test did
not complete in allotted
time.

c. The remainder of the typeouts is used for parameter entry and is

self-explanatory.
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4, Caution to User

Test ""0" and ''3" should not be selected to execute if no intervention is wanted,
These two subtests require that the operator perform certain functions upon

program request. See individual test writeups.
5. Equipment Configuration
a, From one to eight 1749 CTCs
b. From one to 128 321 TTUs
c. One 8909-C test board or test board drawers as needed
d. One 1711, 1712, or 1713 teletypewriter

6. References - Refer to the Control Data Literature Catalog for publication
numbers and latest revision levels,

Control Data 1700 Reference Manual
Control Data 1749 Reference Manual

O OO 0O000000O0

II. OPERATIONAL PROCEDURE

A, INITIALIZATION

1. Enter Parameters - Description

a. This routine inputs all information needed to execute the test. The
equipment on the system may be any equipment number (0-F), and be
made up as any number of TTUs in the cabinets. The parameters are
entered through the teletypewriter. The appropriate questions are typed
out and the operator responds by typing a "Y" or ''N'" or a numeric digit,
whichever is applicable.

b. Parameters can be added, deleted, or equipment can be changed if
necessary. See ''change parameter',

2. Parameter Entry Method

Up to eight 1749 CTCs may be tested. They may be any equipment number
(0 7).

The following questions are typed out upon loading of the program, The
operator must answer certain questions to set the test up. He must answer

"Y'" or "N'" or other numeric data when requested,
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1749 Test

Total no. of cabinets - answer with the number of 1749s, a numeric
digit 1-8. If more than one entered, questions 2 through 7 will repeat

until all information is received.
Equip no. x - answer with a digit 0-F.
Int. level - answer with two digits 01-15.

All TTUs - if TTUs are a complete set (16), answer with a "'Y", if
not all one level, answer with an ''N"',

(4. A) A1l one level - if TTUs are all one 1eve1k answer with a "Y', If

mixed levels in cabinet, answer with an "N".
01234567
89101112 13 14 15

If '"N" is answered to all TTUs of all one level, 0-7 will be typed and
the operator must enter the level of each TTU. If non available,

answer '"N". A total of 16 answers must be received.

Level - if "Y" is answered to all one level the operator must enter in
the level of all TTUs in this particular cabinet,

Equip Tests

All tests - answer can be a "Y' or "N', If a"Y" is received all tests
are selected to run on all equipments.

0123456 7-1If an''N'"is typed to all tests, the operator must

answer a "Y' or ''N" for tests to run. A total of eight must be received.

Note: See caution to user.
Single Bit Test

Level typed out if test 5 is selected. The operator must answer with
a digit 5-8,

Note: If 5 is answered to level, it is assumed that it is meant to be
binary, not baudot. All levels are assumed binary.

Start Portion - Description

Upon completion of "initialize'" or '"change parameters' control will come to

this portion. Subtests will be selected in an order of 0-7 if selected., Tests
will terminate upon manual interrupt or master clear,

60182000 H

@

™
/

—

O O

O O



> 000000000 O0

O 0 00000000

B. CHANGE PARAMETER - DESCRIPTION

1.

This routine allows the operator to delete, add, change any piece of equip

on the system or change the tests to be executed,

Entry into this routine is accomplished by pressing M, I. (manual interrupt)

on the typewriter. Also by master clear and run from zero,

Upon entry into this routine the following will be typed:

a.

C. SUBTESTS

1,

60182000 H

Change Parameters - answer ""Y" to delete, add, change equip, or
change tests. Answer '"N'" to omit any changes and start tests. Tests

will start to operate if ''N'" is answered.

Delete - answer "Y' to delete any piece of equipment from the test,

Answer '"N'' to proceed to the next portion and omit this feature.

If a "Y'" is answered, the operator must give an equipment to delete
when asked. This equipment is no longer available for test.

Add - answer "Y" to enter a new equipment to test. Answer "N'" to

proceed to change equipment,

a. Ifa"Y'" is answered, the operator will go through the sequence of
a 2,2-17, before continuing on to change equipment.

Change Equip - answer a "Y' to alter a piece of equipment in the tests

table. Answer ''N'' to proceed to ''change tests''.

If a '""Y"is answered the operator will go through the sequence A. 2, 2-7
before continuing on to ''change tests''.

Change Tests - answer a "'Y'" to alter the tests to be run., Answer an

""N'"' to continue on to ''change parameters"

If a "Y" is answered the operator will be asked to answer the questions

in A, 2, 8 before continuing on to ''change parameters'.

Protect Switch Test - 0

a.

The Protect switch test operates the cabinets to check the protect feature

of the 1749 CTC. To do this it sets the protect bit in core memory and
checks for rejects from the 1749, The first check is for reject on the
initial addressing. The switches are asked to be set at this time on the
1749 and the 1700 and addressing is tried again, If a reject occurs an
error is typed. The Protect switch on the 1749 is asked to be disabled
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and addressing is attempted again, checking for reject. If a reject occurs,
an error exists., The switch on the 1749 is asked to be set and the protect
bit is cleared in memory. Addressing is attempted, rejects should occur.
To complete this subtest both switches are asked to be removed and a check
is made that all cabinets have been tested, if not this sequence is repeated
until all cabinets are checked.

This test must have manual intervention, it is not recommended to be run
unless problems are found in program protect features in the cabinets.
This test is non real time.

Counter Test - 1

a.

This subtest checks each 1749 on the system to verify the counter will
function properly. It does this by setting the counter to 15 and verifying a
count of fifteen, It will then advance the counter from zero through fifteen.
Each time the counter is advanced it is checked against a fixed counter in
the program, Upon completion of the counter advancing to fifteen a pattern

of A, 5 is sent to the selected device to check switching capabilities.

It is possible to get three errors from one equipment that rejects the
program, The program checks each cabinet in three different parts

explained above,

Clock Interrupt Test - 2

a,

The clock interrupt test times the cabinets on the system to determine
their interrupt clock speed. To do this the program enables interrupts
after the first interrupt, the program counts the time before a second
interrupt is received. It will print the time if it varies from the previous
time located in its table on each cabinet. This test uses the interrupt on
clock function.

Interrupt on Character Request - 3

a.

This subtest checks the interrupt on character request function in each
cabinet on the system, To do this the program enables the interrupt
function in a cabinet and waits for the interrupt. If no interrupt occurs

an error is asked to ''remove all TTU's" from this particular cabinet

being tested, enables the interrupt function again and waits for the interrupt.
An error exists if an interrupt occurs. Upon timeout the operator is

asked to 'replace TTUs'" and checks whether all cabinets have been tested.
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b. This subtest needs manual intervention, It cannot be run under a real-

time application.
5, Interrupt on Character Ready - 4

This subtest checks the interrupt on Character Ready function from each
cabinet and all TTUs on the system. To do this the program finds an
equipment number in its tables, checks for TTUs available and outputs a
character to each TTU (one TTU at a time), and waits for an interrupt.
Upon interrupt it checks for proper status and updates to find if all TTUs
have been checked. This routine is repeated until all cabinets are checked,

6. Pattern Tests - 5, 6, 7

a. These subtests use a common input output and verify routine called ''data
transfer'., Test five is the single bit test. It builds the output buffer with
the character entered in during initialization, Test six is a pattern test
which uses A A, 5 5 as its pattern. It will build the output buffers to
contain this pattern. Test seven builds the buffers with one character,
transfers control to the data transfer routine for I/O and gets control back,
updates the buffers by one until a total count of 256 has been transferred
before exiting to ''start control'" to select another test to run,

b. The common I/O routine called "data transfer' outputs to all cabinets and
TTUs on the system. It will do this seven times before verifying the
output against the input., Any errors are typed at this time, After valida-
tion, the interrupt is switched from clock to character ready to character
request. Each cabinet will be used as the base interrupt and each interrupt
function is checked within the cabinet.

c. Total time for the I/O buffers is calculated by multiplying the total number
of cabinets of the system by a fixed value of 11 seconds for each cabinet,
If the transfer of seven characters per TTU is not complete when the
timeout expires an error is typed and control is returned to find whether all
cabinets are complete.

III. INTERNAL TABLES

1. CCTABL (9) Communication equipment table

2, CCTTAB ($78) Communication TTU table

3, CCTSTB (9) Communication equipment test table
60182000 H °03-7



4, CCITOB ($300) Output buffer area table

5. CCITIB ($300) Input buffer area table

6. INTTBI (9) Cabinet interrupt level table

7.. CCITTL (9) Cabinet interrupt time table

8. CCTTAD (9) TTU address table per cabinet

9. CCIBAD (9) Input buffer address table per cabinet
10, CCOBAD (9) Output buffer address table per cabinet
11, CCTSTA (9) Test jump address table

OO0 000000

SUPPLEMENT TO 1749 TEST

O

A. IDENTIFICATION

TYPE: Add on to 1749-321 test

9

B. PURPOSE

This addition to the 1749 test will allow the testing of 311B's in UNIVERSAL, ASC
2 or IBM 4 of 8 mode.

C. USAGE

1. Equipment Preparation

Place 211B in Echo mode. This is usually accomplished by changing J04,
J20 DECODER plugs to full duplex. Data set must be a half-duplex set.

2, Error Stops

See 1749 test write-up (See 1749 write-up. )
3. Alarms and Printouts

a. Data Errors (See 1749 write-up.)

b. List of error codes and messages

O OO0 00000 0
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Error Code

31

64

65

66

67

60182000 H

Typeout Meaning
311B mode The test is asking for the mode of operation

of the 311B. The operator should answer
"1'" for IBM 40F8 mode, "U" for Universal

mode, or "A'" for ASC2 mode of operation.

Status error Expected all control side status bits to be
set, FEach 311B mode (except UNIVERSAL)
has control word status bits. All control
word status bits should have been set, Error

status if typed.

Parity The test is asking for the 311B Parity mode
setting, Operator must answer with letter
"O" for odd parity.

SYNC code The test expects three digits to be typed
which equal the SYNC code of all 311B's to
be tested. Convert binary code to hex.

before entering the code in the system.

No parity error The test is asking for the mode of operation
status of the 311B. The operator should answer
"I'"" for IBM 40F8 mode, "U'" for a UNIVERSAL

mode, or "A" for ASC 2 mode of operation,

Caution to User

a.

311B's cannot be tested if there are two or more cabinets in the system to
check, All 311B modules must be in one cabinet at a time. The reason
is, interrupts are used from each cabinet separately, thus data from the

off line cabinet will not complete in the Interrupt on Character Ready mode.

If 311B modules are in the cabinet being checked but are not in use, the
control side Bit 11 must be disabled. This bit will cause an interrupt
when Interrupt on Character Ready is selected in the cabinet. An extra
character will be received by the 321's being tested if this bit is not turned
off.

Clear to send must be returned to the 311B in less than 200 ms. Trans-

mission errors will occur if Clear to Send is not received from the data set.
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d. The 311B Sync character must be entered in hexadecimal codes. The
operator must convert the binary Sync code to hex, format and answer
the Sync code question with three digit hex. number,

e. Test number four cannot be run if only 311B modules are in the system
to check.

f. Place all communication lines in the Echo mode,

g. Do not attempt to check unit with equipment switch set to 1. This number
belongs to the low speed controller,

h. All 311B modules are assumed to have Odd parity.

i.  Set 1749 interrupt clock to 1/10 less than fastest module to check.

j. Interrupt must not be less than 1,5 ms,

Operation

a. Typical system events

To test a 311B in a cabinet the operator must define during parameter entry/
initialize phase the 311B to the system. This is accomplished by defining
the data side of the 311B with the letter '"'D'" and the control side with the
letter "'C". These two letters are defined to the test when TTU levels are

asked of the modules to test.

Example:

If the 311B is in the first and second slots in the 1749, the following should
be entered:

01234567
DC etc.

This will define the 311B in slots ''0" and "1'" of the 1749. The 311B can

be at any address inside the 1749 as long as the operator defines the correct
address of the 311B, The test will ask for 311B mode, the operator must
enter a ''U" for Universal mode, a "1'" for IBM 4 of 8 mode of ""A" for

ASC2 mode. The Sync character is asked for and the operator must reply
with athree digit number. The Sync code entered in is assumed to be the
Sync code for all 311B's being checked. During the execution phase all

data tests (5-7) will run on the 311B's along with the 321's. The exceptions
to the data being transferred are: no control characters will be transferred
that are equal to 4 of 8 or ASCII control characters plus the system Sync

character,.
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This is accomplished by adding one to the output word if it equals a control/
SYNC character, Upon completion of the data tests, the 311B routine will
check the status bits on the odd channel of the 311B if the 311B is plugged
for 4 of 8 or ASCII mode. The routine will send all the control characters
for the proper 311B mode in operation to the 311B. It checks that all
status bits on the odd channel can be set. If an error is found a typeout

will occur and the bad status is typed for operator reference,

4 of 8 and ASCII parity error status is checked by sending specific code
that will get a parity error indication. Errors are typed with the word in
error if no parity error status is received with each word sent. These
are the checks that are made on the 311B,
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™ 1748-2 MULTIPLEXER CONTROLLER, CSPL COMMUNICATIONS ADAPTER
-/ (MCCA48 Test No. 48)
. ' 2 )< .
\_) I. IDENTIFICATION f MOD -
D A. EQUIPMENT TESTED
1748-2 Multiplexer Controller (MC)
D DJ808A Communications Multiplexer (MUMOD) - 384-1,2

DJ813A Communications Multiplexer (MUMIX) - 364-3

DJ144A Synchronous Communication Adapter (SCA-1) - 361-5

DJ145A Synchronous Communication Adapter (SCA-2) - 361-6

O

DJ122A Asynchronous Communication Adapter (ACA-1) - 361-4

DJ142A, DJ143A Communication Adapter (SACA) - 361-1

O

II. INTRODUCTION

The 1748-2 MC CSPL Diagnostic Program checks the function, status, and data
handling capabilities of the multiplexer controller, communication multiplexers,
— and communication adapters (SCA-1, SCA-2, ACA, and SACA) through the use of
individually selectable sections. Up to 512 single address communication adapters

)

(CAs) or any combination of single and dual address CAs, not to exceed 512 ad-
dresses, may be tested at one time,

@

I1I. REQUIREMENTS

O A. HARDWARE

. 1748-2 Multiplexer Controller (MC)

U DJ808A Communication Multiplexer (MUMOD)
— DJ813A Communication Multiplexer (MUMIX)

DJ144A, DJ145A Synchronous Communications

C . Adapter (SCA-1, SCA-2)
DJ122A Asynchronous Communication Adapter (ACA)
9 DJ142A, DJ143A Communication Adapter (SACA)
(See Figure 1)
@
—

O
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| CA’S I
| MUOP;OD SCA-I | MODEMS AND
| s SCA-2 |4 COMMUNICATION
X | aca | LINES
1704 A/Q } SACA
| 1748-2 |
NTERRUPT T MC |
DSA CA’S |
| M%’;"D SCA—| MODEMS AND
| Mumix | SCA-2 L | CoMMUNICATION
| ACA | LINES
SACA
| |
| |
TOTAL OF 8 |
| MUMOD/MUMIX |
I
| EQUIPMENT TESTED N
Figure 1.
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B. SOFTWARE
The 1748-2 MC CSPL Diagnostic Program operates under the SMM17 Diagnostic
Monitor as a type 7 test.

C. ACCESSORIES

No special accessories are required for test execution.

IV. LIMITATIONS

A, Due to the limited computer hardware and time, the test is not capable of the
following:
1. Testing the DJ146A (ACUCA).
2. DSA test.
3. Generating a Character Lost interrupt (bit 09), and parity (bit 08).
4, Transparent mode,
5. SACA Set and Clear Break test.

B. The following equipment is the only CSPL hardware on which the test has been
executed.
1. Three DJ808A's (MUMOD)
2. Sixteen DJ142's (SACA)
3. Four DJ144A's (SCA-1)
4, Four DJ145A's (SCA-2)
5. One DJ122A's (ACA)

All of the above equipments have been simultaneously tested by this diagnostic.

C. When selecting pluggable options on the asynchronous communication adapter,

the send clock rate and bit level must equal the receive clock rate and bit level.

D. When testing synchronous communication adapters, a data set or equivalent
must be connected to the CA. The following data sets and their equivalents

are compatible,

1. Data Sets 201-A/B
2. Data Sets X203-A
3. Data Set 303

60182000 J 704-3



The single address communication adapter (SACA) must be placed in the echo
mode before testing.
Run in 32K mode only when using 1714.

Prestoring Parameters - The parameters for the DJ808/813 can only be
prestored in this test using edit Prestored Parameters feature, The para-

meter A6, Q6, however, cannot be effectively prestored.

The CA parameters may be prestored using Program Modification feature
in edit for a maximum of 14 CA's.

V. OPERATIONAL PROCEDURE

A.

704-4

LOADING PROCEDURE
1, Load the SMM17 library.

2. The computer will halt with the Overflow light lit, 'Set the A register
equal to the desired SMM parameter word configuration (for normal opera-
tion, set bits 4 and 5 and the appropriate loader designation bit). Set the
Q register equal to the desired SMM Stop/Jump parameter configuration
and place the STEP/RUN switch in the Run position.

3. When the computer stops, set the A register to the desired SMM ID word
configuration with the upper eight bits equal to 48. Set the Q register
bits 7 through 10 equal to the 1748-2 MC equipment number and set bit O.
Place the SELECTIVE SKIP switch in the Off position. Place the STEP/
RUN switch in the Run position.

4, The typewriter will type:
MCCA48, 1748-2 MC CSPL DIAGNOSTIC - TEST. VRS. 3.1
IA = XXXX, FC = XXXX CP 03

5. The computer will halt with the Overflow light 1it. The A register will

contain the test ID word and the Q register will contain the Stop/Jump word.

The Stop/Jump parameter word in the Q register may be changed at this
time if desired, No change is required for normal operation of the pro-
gram,

6. The following stops will be parameter stops necessary for test execution,

NOTE

If only function tests are to be run, it is necessary
to enter parameters for at least one CA, even though
there is no CA to test (in the multiplexer rack).
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B. PARAMETERS

1.

2.

60182000 J

General

Parameters are entered through the A and Q registers at the computer

control console and are divided into two basic groups, the system parameters
and the CA parameters. The first five stops, after the SMM ID/Stop/Jump

are required to enter the system parameters. The remaining stops,

up to 548, are required to enter the CA parameters.

NOTE

Any time that the Overflow light is lit and the

A register contains 48XX,. during parameter entry,
the A and Q registers coftain the SMM ID/Stop/Jump
word., Care must be taken not to change these pa-
rameters at this time. The SMM ID/Stop/Jump word
will be displayed at the beginning of parameter entry,
between system and CA parameter entry, and after
every 14 CA parameter stops.

System Parameters

e

First Stop

Set the A register (bits 07 through 10) equal to the 1748-2 MC Equip-
ment number switch settings., Set the Q register bit that is equal to
the 1748-2 MC interrupt line number.

Place the STEP/RUN switch in the Run position.
Second Stop

The A register contains the least significant hexadecimal number that
the CONTROL WORD BANK switches on the 1748-2 MC can be set to.
These switches can be set to any number greater than this number
providing there is enough core remaining to contain the next 2048 lo-
cations required for the buffer control words. The A register and the
CONTROL WORD BANK switches must be set to equal the same number
(bits 11 through 14). It is recommended that the CONTROL WORD
BANK switches be set equal to the number contained in the A register
at this stop.

The Q register contains the least significant hexadecimal number that
the INTERRUPT CONTROL WORD ADDRESS switches on the 1748-2 MC
can be set to. These switches can be set to this number or any num-
ber greater than this number, providing the number does not fall within
the Buffer Control Word Bank location. The Q register and the
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C.

INTERRUPT CONTROL WORD ADDRESS switches must be set to equal
the same number. It is recommended that the INTERRUPT CONTROL
WORD ADDRESS switches be set equal to the number contained in the
Q register at this stop.

Place the STEP/RUN switch in the Run position.
Third Stop

The A register contains a bit configuration corresponding to the first
15 CA data subtests., Bit 01 corresponds to subtest 01, bit 02 to sub-
test 02, etc. To select a subtest, set its corresponding bit in the A
register. Setting bit 00 in the A register is an illegal entry. CA
data subtests are described in Section III of this document. To run
the first 15 data subtests, do not change the contents of the A register
at this stop.

The Q register contains a bit configuration corresponding to the second
15 CA data subtests. Bit 00 corresponds to subtest 1016’ bit 01 to
subtest 1116’ etc. To select a subtest, set its corresponding bit in
the Q register. ' Setting bit 15 in the Q register is an illegal entry.

NOTE

All subtests selected at this stop will be run on
all CAs selected later in parameter entry.

Place the STEP/RUN switch in the Rur position.
Fourth Stop

The A register contains a bit configuration corresponding to the 1748-2
MC function subtests, Bits 01 through 11 correspond to function sub-
tests 4116 through 4B16.
bit in the A register. To run all subtests selectable at this stop, do

To select a subtest, set its corresponding

not change the contents of the A register. The function subtests are
described in Section III of this document.

Set the Q register to the maximum CA address generated by the com-
munications expansion network. This maximum scan address corres-
ponds to three octal digits -(bits 00 through 08) that represents the
highest CA address gene'x_'ated by the expansion network (Figure 2).
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08 07 06 ~ 05 04 \x 03

3rd-Level, 2nd-Level, (\ CA Address,

generated by a generated biy the generated by the

communications 1748-2 MC communication

expansion unit multiplexer
Figure 2,

Place the STEP/RUN switch in the Run position.
e. TFifth Stop

Set the A register to the hexadecimal equivalent of the total number of
CA addresses to be tested., Dual address CAs equal two addresses
and single address CAs equal one, This parameter will determine

(’& the number of parameter stops made in the remaining portion of the

O
O
O
O
O
O
O
O
O
O

parameter entry as in the following example.
The system to be tested contains the following CAs.

CA Type No. of Addr.

SCA-1
SCA-1
SCA-2
SCA-2
ACA-1
SACA

SACA

|)—‘HMN[\')MN

12 = OC16

Enter the A register with a hexadecimal 000C.

NOTE

Bits 15 of the A register is used to preserve previously
entered CA parameters., If bit 15 is cleared, the CA
parameters will be preserved. If bit 15 is set, the
unused portion of the parameter entry table (PETBL =
1024 locations) will become available to the program as
data buffers.

00000000 O0
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3.

Clear the Q register,

Place the STEP/RUN switch in the Run position. The computer will
halt with the Overflow light lit and the ID/Stop/Jump words in the

A and Q registers. Place the STEP/RUN switch in the Run position..

The following stops will be CA parameter stops.

CA Parameters

Q.

General

CA parameters must be entered in the A and Q registers for every
address containing a CA to be tested. In thé case of dual address
CAs the parameters for the even side CA address must be entered
first with the next consecutive parameter stop containing the odd side
CA address parameters. Excluding the above exception, CA para-

meters may be entered in any order with respect to CA type or address.

Figures 3 and 4 will define the A and Q register bit configurations
for the CA parameters.

NOTE

Remember that after every 14 CA parameter stop,
the ID/Stop/Jump words will be displayed in the A
and Q registers with the Overflow light lit. Do
not change these parameters.

60182000 J
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A Register A A A A A|B BBBBUB/BBB|CC
Format CA Type CA Addres["s * |CA Parity

BIT DEFINITIONS

CA Type (AAAAA)

00000 = Illegal Type

00001 = SCA-1 (Dual Address)
00010 = SCA-2 (Dual Address)
00011 = ACA-1 (Dual Address)
00100 = ACA-2 (Dual Address)
10000 = SACA (Single Address)
01001 = Illegal Type

CA Address (BBBBBBBBB) = Any three octal digits equal to
the CA address.

CA Parity (CC)

00 = No parity selected or available.
01 = Odd parity selected.
10 = Even parity selected.
11 = Tllegal parity selection.
Figure 3. CA A Register Parameter Format
60182000 J 704-9



15 14 13 12§11 10 9 817 6 5 413 2 1 0
Q Register DEEEFGHHIIIIIIID
Format CA Sync, SOM or EOM
- Level
- Parity Strip
- EOM Selected
-~ CA Mode Select
- Must Be Zero
BIT DEFINITIONS
Q register bit 15 must always be zero (D).
MODE SELECT (EEE)
000 = Illegal Selection
001 = ASCII Mode
010 = Universal Mode
011 = Four-of-Eight Mode
100 = IBM-A Mode
101 = IBM-B Mode
110 = IBM Master Mode
111 = IBM Slave Mode.
EOM SELECT (F) = 1 when end of message interrupt (bit 08) is selected.

PARITY STRIP (G) = 1 when parity (bit 07) will be stripped on input. A feature of some
CAs.

LEVEL (HH)
00 = Five Level (5 bits including parity)

01 = Six Level (6 bits including parity)
10 = Seven Level (7 bits including parity)
11 = Eight Level (8 bits including parity)

CA Sync, SOM or EOM (IIII HII) = Any 8-bit combination equal to the sync char-

acter on synchronous CAs. On dual address CAs where Start of Message (SOM) and
and End of Message (EOM) characters are variable and selectable (ACA-1, etc.) enter
the SOM in the even address Q parameter and the EOM in the odd address Q parameter.
On dual address synchronous CAs (SCA-1, etc.) enter the sync character in both even
and odd Q parameters.

Figure 4., CA Q Register Parameter Format
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No parameters are assumed or automatic. All parameters
must be selected by the operator.

Stop/Jump Parameter Bit Definitions
Stops
Stop 0 (bit O

1) Stop to enter parameters.

Stop 2 (bit 1 1) Stop at end of test section.

Stop 4 (bit 2 1) Stop at end of test.

Stop 8 (bit 3

1) Stop on error.

Jumps

Jump 0 (bit 4 1) TUndefined.

Jump 1 (bit 5 1) Repeat section just completed.

Jump 2 (bit 6

1) Repeat test just completed.

Jump 3 (bit 7 1) TUndefined.

Jump 4 (bit 8 1) Omit typeouts.

Jump 5 through 10 Undefined.
(bits 9 to 14)

Jump 11 (bit 15 = 1) Omit end of test typeout only.

are manual and
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C. SECTION DESCRIPTION INDEX

Test No.

(Reg. Bit) Name and Description Page
01(A01) Data Test, Zeros, Word Mode

02(A02) Data Test, Ones, Word Mode

03(A03) Data Test, Checkerboard (CB), Word Mode

04(A04) Data Test, Sliding One, Word Mode

06(A06) Data Test, Sliding CB, Wofd Mode

07(A07) Data Test, Zeros, Buffered Word In/Out

08(A08) Data Test, Ones, Buffered Word In/Out

09(A09) Data Test, CB, Buffered Word In/Out

0A(A10) Data Test, Sliding One, Buffered Word In/Out

0B(A11) Data Test, Sliding Zero, Buffered Word In/Out

0C(A12) Data Test, Sliding CB, Buffered Word In/Out

0D(A13) Data Test, Zeros, Buff. Char. In, Buff. Word Out
0E(A14) Data Test, Ones, Buff, Char. In, Buff, Word Out
0F'(A15) Data Test, CB, Buff. Char. In, Buff. Word Out
10(Q00) Data Test, Sliding One, Buff, Char. In, Buff. Word Out
11(Q01) Data Test, Sliding Zero, Buff. Char. In, Buff, Word Out
12(Q02) Data Test, Sliding CB, Buff. Char. In, Buff. Word Out
13(Q03) Data Test, Zeros, Buff. Word In, Buff. Char. Out
14(Q04) Data Test, Ones, Buff. Word In, Buff. Char. Out
15(Q05) Data Test, CB, Buff. Word In, Buff. Char. Out
16(Q06) Data Test, Sliding One, Buff., Word In, Buff. Char. Out
17(Q07) Data Test, Sliding Zero, Buff, Word In, Buff. Char, Out
18(Q08) Data Test, Sliding CB, Buff. Word In, Buff. Char. Out
19(Q09) Data Test, Zeros, Buffered Char. In/Out

1A(Q10) Data Test, Ones, Buffered Char. In/Out

1B(Q11) Data Test, CB, Buffered Char. In/Out

1C(Q12) Data Test, Sliding One, Buffered Char. In/Out

1D(Q13) Data Test, Sliding Zero, Buffered Char. In/Out

1E(Q14) Data Test, Sliding CB, Buffered Char, In/Out

704-12
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Test No. Run
(Reg. Bit) Name and Description Page Time
41(A01) Function Test, Start/Stop Scan

42(A02) Function Test, Status, Clear Interrupt and Status

43(A03) Function Test, Set/Clear CA Address Register

44(A04) Function Test, Word Mode Interrupt

45(A05) Function Test, End of Operation Interrupt

46(A06) Function Test, Scan Failure Interrupt

47(A07) Function Test, Busy Check

48(A08) Function Test, Program Protect Fault

49(A09) Function Test, Single Scan, Dual Scan

4A(A10) Function Test, Clear Lockout and Status

4BCA(1) Adder Test

Total Running Time

O OO0 000000 O0

O
O
O
O
O
O
O
O
O
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Vi. OPERATOR COMMUNICATION

A.

704-14

MESSAGE FORMATS

1.

Test Execution Error (typeout) Format
A Q A Q A Q A Q
XXXX STJP XXYY RRRR EERR DDDD DDDD DDDD
XXXX is the SMM ID word,
STJP is the SMM Stop/Jump parameter.
XX-- is the test section number.
--YY is the error number,
RRRR is the return address of the error reporting routine,
EERR is the listing address of the routine detecting the error.
DDDD is data or information relevant to the error..
Test Execution Error (halt on error) Format.
The halt on error format is the same as the typeout format.
Parameter Entry Errors

Parameter entry errors follow the above format. The test section number
will always be zero and the error code number will indicate the type of
parameter entry error detected, Parameter errors detected during system
parameter entry will return the program to the beginning of system pa-
rameter entry for error correction and parameter re-entry after the error
has been reported. Errors detected during CA parameter entry will, after
reporting the error, return to the beginning of CA parameter entry for
corrections and re-entry of the parameters. Refer to the message dic-
tionary for error code number definitions and locations.
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B. MESSAGE DICTIONARY

Error Code

Message

0001
0002
0003
0004
0005
0008 po/ 0 -LSK
XX11
XX12
XX13
XX14
XX15
XX16
XX17
XX18
XX19
XX1A
XX1B
XX1C
XX1E
XX1F
XX20
XX21
XX22
XX23
XX24
XX30
XX31
XX32
XX33
XX34
XX35
XX36
XX317
XX38
0040

60182000 J

No Subtest Selected

No CA Selected

Il1legal BCW Switches

Illegal ICW Switches

Previously Entered CA

CA Parameter Transfer Error
Interrupt With No Interrupt Status Set
Prior End of Input Buffer Received
Reject on Program Clear

Input Term Before Output Term Received
Prior End of Output Buffer

Could Not Program Clear CA

Output Terminated After Input

End of Input and Output Together

.CA Bit 08 Set

CA Bit 09 Set

Input Acknowledge Failure

Output Acknowledge Failure

Unexpected Real Time Interrupt

CA Timed Out

Scan Failure, This Unit

Ext. Reject On Status, Start Scan Routine
Int, Reject On Status, Start Scan Routine
Ext., Reject On Start Scan Function ($B)
Int. Reject.On Start Scan Function ($B)
Can Not Clear CA Address Register

CA Address Register Busy, Could Clear

"Ext. Reject On Status Request

Int. Reject On Status Request

Int, Reject On Function

Ext. Reject On Function
No EOP Status Bit Received (A08)

‘Data Verify Error

CA Control Side Status Error
CA Type Undefined

Page No.
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Error Code

Message

0041
0042
0043
0044
0045
0046
0047
004A
004B
XX50
XX51
XX52
XX53
XX54
XX55
XX56
XX57
XX58

XX59
XX5A
XX5B
XX5C
XX5D
XX5E
XX5F
XX60
XX61
XX62
XX63
XX64
XX65
XX66
XX617
XX69
XX6A
XX6B

704-16

Parity Selection Error

Bit 15 of the Q Parameter Word Not Zero
Mode Selection Error

EOM Selection Error

Parity Strip Bit Error

Level Selection Error

Sync Character Selection Error

CA Address Greater than Max Scan
Illegal CA Parameter

Int. Reject On Stop Scan

Ext. Reject On Stop Scan

Int. Reject On Status

Ext. Reject On Status

Unexpected Status

Int, Reject On Start Scan

Ext. Reject On Start Scan

Scan Failure-Int. Not Received

Scan Failure-Did Not Clear With an Int. Status Reg.
' (Q = Status Received)

Int. Rej. Enable Word M.I.

Ext. Rej. Enable Word M.I.. -

Busy After Clear CA Address Register

Int. Rej. on Set CA Address Register

Ext. Rej. on Set CA Address Register

Int. Rej. on Clear CA Address Register

Ext, Rej. on Clear CA Address. Register

Int, Rej. Disable Word M, I, '

Ext, Rej. Disable Word M.]I.

Word Mode Int.- Not Received. .

Word Mode Int. Status Did Not Clear . _ .
EOP Status Did Not Clear: After Int. Was Processed
EOP Int. Not Rcved (CA Odrs ZERO).

EOP Int. Not Rcved (CA Max. Scan Setting)

Scan Failure-This Unit Did Not Drop (After Start Scan)
Int. Reject on Single Scan

Ext. Reject on Single Scan

Int. Reject on Dual Scan

Page No.
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Error Code

Message

Page No.

Explanation - This error indicates that no subtest was selected during the

third and fourth system parameter entry stops. After this error is re-

ported, control is returned to the beginning of system parameter entry for

Explanation - This error indicates that no entry was made in A register

at the fifth system parameter entry stop indicating that no CA had been

switches) was either less than the last word address of the program or

Control is returned to the

XX6C Ext, Reject on Dual Scan
XX6D Int. Reject on Clear, Lock Out and Status
XX6E Ext. Reject on Clear, Lock Out and Status
XX6F Unexpected Int. received
XX70 Adder Error
1. Message Explanation
0001 - No Subtest Selected
A Q A Q
4828 STJP 0001 RRRR
STJP = Stop/Jump Parameter
RRRR = Return Address of Error Routine
correction of the error condition.
0002 - No CA Selected
A Q A Q
4828 STJP 0002 RRRR
STJP = Stop/Jump Parameter
RRRR = Return Address
selected for test. Control is returned, after the error report, to the
start of system parameter entry for correction of the error condition.
0003 - Iltegal BCW Switches
A Q A Q
4828 STJP 0003 RRRR
STJP = Stop/Jump Parameter
RRRR = Return Address
Explanation - This error indicates that the number entered in the A
register at the second system parameter stop (CONTROL WORD BANK
greater than the maximum core available.
start of system parameter entry for correction of the error.
60182000 J
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0004 - Illegal ICW .Switches

A Q A Q
4828 STJP 0004 RRRR

STJP = Stop/Jump Parameter
RRRR. = Return Address

Explanation - This error indicates that the number entered in the
register at the second system parameter ‘stop was either less than the
last word address of the program or greater than the maximum core
available. Control is returned to the start of system parameter entry

for correction of the error.
0005 - Previously Entered CA

A Q A Q A Q A Q A Q
4858 STJP 0005 RRRR AAAA BBBB CCCC DDDD EEEE FFFF

STJP = Stop/Jump Parameter

RRRR = Return Address

AAAA = Address of Error Detecting Routine

BBBB = Parameter A of previously entered CA parameter

CCCC = Parameter Q of previously entered CA parameter

DDDD = Parameter A of matching CA parameter

EEEE = Parameter Q of matching CA parameter

FFFF = Number of CA parameters checked before match detected

Explanation - This error indicates that two CA parameters have been
entered for the same CA address. This is an illegal condition and one of
the two must be changed. Control is returned to the start of CA para-
meter entry.

0006 - CA Parameter Transfer Error

A Q A Q
4828 STJP 0006 RRRR

STJP = Stop/Jump Parameter
RRRR = Return Address

704-18 60182000 J
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Explanation - This error indicates that an error was detected in the num-
ber of CA parameters entered through the A/Q registers and the number

of CA parameters stored in the parameter entry table (PETBL). Control
is returned to the start of CA parameter entry.

XX11 - Interrupt With No Interrupt Status Set

A Q A Q A Q
4838 STJP XX11 RRRR AAAA BBBB
STJP = Stop/Jump Parameter
XX-- = Subtest Number (Section)
RRRR = Return Address
AAAA = Address of Error Detecting‘Routine
BBBB = 1748-2 Status Involved With Error

Explanation - This error indicates that an interrupt was received from

OO O0OO0O0O000O0

the 1748-2 on the interrupt line and that inspection of the 1748-2 status
did not indicate an interrupt status bit set.

XX12 - Prior End of Input Buffer Received

A Q A A Q A Q A
4878 STJP XX12 RRRR AAAA PRMA PRMQ ICW1 ICW2
A Q A Q
OCW1 OCW2 OPST CAIW DTBF
STJP = Stop/Jump
XX-- = Subtest Number
RRRR = Return Address

AAAA = Address of Error Detecting Routine
PRMA = CA Parameter A (A register entry)

PRMR = CA Parameter Q (Q register entry)

1CW1 = Input Control Word One (when available)
ICW2 = Input Control Word Two (when available)
OCW1 = OQOutput Control Word One (when available)
OCW2 = Qutput Control Word Two (when available)

OPST = CA Operational Status where:

Bit 00 = Character request enabled for CA
Bit 14 = Output buffer terminate int. received
Bit 15 = Input buffer terminate int. received

60182000 J 704-19
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CAIW = CA Interrupt Word (when resulting in error)

DTBF = First word address of data buffer active when error detected,
plus internal status information. To find the data buffer first
word address, remove bits 15, 04, 03, 02, 01, O00.

Explanation - This error indicates that two CA interrupt words were re-

ceived for this CA with bit 15 (End of Input Buffer) set during the indicated

subtest.

XX13 - Reject On Program Clear

A Q A Q A Q
4838 STJP XX13 RRRR  AAAA  BBBB

STJP = Stop /Jump Parameter

XX-- = Subtest Number

RRRR = Return Address

AAAA = Address of Error Detecting Routine
BBBB = CA Address

Explanation - This error indicates that an attempt to program clear a CA
resulted in an internal or external reject.

XX14 - Input Terminate Before Output Terminate Received

Format is the same as XX12 error format.

Explanation - This error indicates that a CA interrupt word was received
with bit 15 (End of Input Buffer) set before a CA interrupt word with

bit 14 (End of Output Buffer) set was received. In all buffered tests in
this program the output buffer should always terminate before the input
buffer terminates.

XX15 - Prior End of Output Buffer

Format is the same as XX12 error format.

Explanation - This error indicates that two CA interrupt words were re-
ceived for this CA with bit 14 (End of Output Buffer) set during the in-
dicated subtest.

XX16 - Could Not Program Clear CA

A Q A Q A Q
4838 STJP XX16 RRRR AAAA BBBB
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DO 000000000 CDHODOOO0OO0O0O0O000O0O0

STJP = Stop/Jump Parameter

XX-:— = Subtest Number

RRRR = Return Address

AAAA = Address of Error Detecting Routine
BBBB = CA Address

Explanation - This error indicates that the busy 'bit (bit 01) of the 1748-2
status did not drop after an attempt to enable character request for a word
mode output to program clear the indicated CA.

XX17 - Output Terminated After Input
Format is the same as XX12 error format.

Explanation - This error indicates that a CA interrupt word with bit 14
(End of Output Buffer) set was received after receiving a CA interrupt
word with bit 15 (End of Input Buffer) set. '

XX18 - End of Input and Output Together
Format is the same as XX12 error format.

Explanation - This error indicates that a CA interrupt word with both
bit 15 (End of Input Buffer) and bit 14 (End of Output Buffer) set was re-
ceived. |

XX19 - CA Bit 08 Set
Format is the same as XX12 error format.

Explanation - This error indicates that a CA interrupt word with bit 13
(CA status bit 08 set) set was received when this condition was not ex-
pected.

XX1A - CA Bit 09 Set
Format is the same as XX12 error format.

Explanation - This error indicates that a CA interrupt word was received
with bit 12 (CA status bit 09 set) set when not expected.

XX1B Input Acknowledge Failure
Format is the same as XX12 error format.

" Explanation - This error indicates that a CA interrupt word was received
with bit 01 (CA Acknowledge Failure, Input) set.
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XX1C - Output Acknowledge Failure

Format is the same as XX12 error format.

Explanation - This error indicates that a CA interrupt word was received
with bit 00 (CA Acknowledge Failure, Output) set.

XX1E - Unexpected Real Time Interrupt

A Q A Q A Q A
48X8 STJP XX1E RRRR AAAA INST INST INST

STJP = Stop/Jump Parameter

XX=-- = Subtest Number

RRRR = Return Address

AAAA = Address of Error Detecting Routine

INST = 1748-2 status resulting in the error., There may be more than one
status reported here.

Explanation - This error results when an interrupt is received from the
1748-2 and the status contains one or more unexpected interrupt status
bits set (bits 02, 04, 05, 09, and 10). These bits correspond to Word
Mode Interrupt (02), Scan Failure Interrupt This Unit (04), Scan Failure
Interrupt Other Unit (05), Input Acknowledge Failure Lockout (09), and
Program Protect Fault (10).

XX1F - CA Timed Out

Format is the same as XX12 error format.

Explanation - This error results when the expected sequence of events does
not occur within a given amount of time. Evaluation of the control words,
CA operational status, and CA interrupt word will indicate the cause of the
error. The expected sequence of events for a CA in a buffered data sub-
test is Character Request Enabled, Output Buffer Terminated, and Input
Buffer Terminated. In word mode data.subtests 01 through 06) the timeout is
used to terminate the subtest since no buffer terminates are available and
the CA operational status will not have bits 15 and 14 set.

XX20 - Scan Failure, This Unit

A Q A Q A Q
4838 STJP XX20 RRRR  AAAA BBBB
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STJP - Stop/Jump
XX-- = Subtest Number

RRRR = Return Address
AAAA = Address of Error Detecting Routine.
BBBB = 1748-2 status involved with error

Explanation - This error results when an interrupt is received from the
1748-2 and the status has bit 04 (Scan Failure, This Unit) set. Once this
error is detected the program will attempt to re-start the scanner and
will remain in this loop until the scanner starts or the program is halted.
This loop may be used as a troubleshooting aid by setting the stop/jump

bit to eliminate typeouts.

XX21 - External Reject On Status, Start Scan Routine

Format is the same as XX20 error format.

Explanation - This error results when an external reject is received while
attempting to input status from the 1748-2., The status reported in this
error may or may not be valid due to the nature of the error.

XX22 - Internal Reject On Status, Start Scan Routine

Format is the same as XX20 error format.

Explanation - This error results when an internal reject is received while
attempting to input status from the 1748-2, The status reported in this
error may or may not be valid due to the nature of the error.

XX23 - External Reject On Start Scan Function ($B)

Format is the same as XX20 error format.

Explanation -~ This error results when an external reject is received while
trying to output a Start Scan function ($B). The status reported in this
error may or may not be valid due to the nature of the error.

XX24 - Internal Reject On Start Scan Function ($B)

60182000 J

- Format is the same as XX20 error format.

Explanation -~ This error results when an internal reject is received while
trying to output a Start Scan function ($B). The status reported in this
error may or may not be valid due to the nature of the error.
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XX30 - Can Not Clear CA Address Register

Format is the same as XX12 error format.

Explanation - This error results after an attempt to enable character re-
quest for the indicated CA address has failed. If No End of Operation
interrupt is received and the busy status bit does not drop after five
passes through the program, a clear CA Address Register function is
issued to the 1748-2. If the busy status bit does not drop, the error

is reported and the test is terminated.

XX31 - CA Address Register Busy, Could Clear

Format is the same as XX12 error format.

Explanation - This error results after an attempt to enable Character Re-
quest has failed, When busy status does not clear, a Clear CA Address
Register function is issued to the 1748-2. If busy status is cleared by
this function an XX31 error is reported; if not, an XX30 error is re-

ported.

XX32 - External Reject On Status Request

Format is the same as XX12 error format.

Explanation - This error results when an external reject is received on a
status request while trying to enable Character Request for the indicated
CA address. Activity during the indicated subtest is terminated for this
CA address.

XX33 - Internal Reject On Status Request

Format is the same as XX12 error format.

Explanation - This error results when an internal reject is received on a
status request while trying to enable Character Request for the indicated
CA address. Activity during the indicated subtest is terminated for this
CA address. '

XX34 - Internal Reject On Function

Format is the same as XX12 error format.

Explanation - This error results when an internal reject is received
while trying to issue a Set or Clear CA Address Register function. Fur-
ther activity on the CA is terminated for the indicated subtest.
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XX35 - External Reject On Function
Format is the same as XX12 error format.

Explanation - This error results when an external reject is received
while trying to issue a Set or Clear CA Address Register function. Fur-
ther activity on the CA is terminated for the indicated subtest.

XX36 - No End of Operation Status Bit Received (A08)
Format is the same as XX12 error format.

Explanation - This error results when No End of Operation status bit
(A08) is received after an attempt to enable Character Request for the
indicated CA address. This error is not reported until five passes have
been made through the program waiting for busy status to drop and for the
End of Operation interrupt status to be received,

XX37 - Data Verify Error

A Q A Q A Q A Q A Q A Q
4908 STJP XX37 RRRR EERR AAAA BBBB ICW1 ICW2 OCW1 OCW2 OPST
INDT INDT INDT INDT INDT INDT INDT INDT INDT INDT OTDT OTDT
OTDT OTDT OTDT OTDT OTDT OTDT OTDT OTDT

STJP = Stop/Jump Parameter

XX=-- = Subtest Number

RRRR = Return Address

EERR = Address of Error Detecting Routine
AAAA = CA Parameter A (A register entry)
BBBB = CA Parameter Q (Q register entry)

ICW1 = Input Control Word One (when available)
ICW2 = Input Control Word Two (when available)
OCW1 = Output Control Word One (when available)
OCW2 = Qutput Control Word Two (when available)
OPST = CA Operational Status where:

Bit 00 = Character Request Enabled for CA
Bit 14 = Output Buffer Terminate Int. Received
Bit 15 = Input Buffer Terminate Int. Received

INDT = Input Data Buffer
OTDT = Output Data Buffer
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Explanation - This error results when the input data does not correspond
to the output data. Before execution of the subtest the complement of the
output data is stored in the input data buffer. Ten character transfers

are performed during each buffered data subtest regardless of the submode
(character or word). The complete data buffer is displayed during this
error, so the subtest number must be referenced to determine the input and
output mode. Buffered word mode will equal ten data buffer locations for
ten character transfers where buffered character mode will equal five data
buffer locations for ten character transfers. The input data on a buffered
word mode input will contain status bits (bits 08 through 11) when available
from the CA.

XX38 - CA Control Side Status Error

A Q A Q A Q A Q A Q A
4888 STJP XX38 RRRR EERR AAAA BBBB ICW1 ICW2 OCW1 OCW2

OPST CCCC DDDD 0000 EEEE

STJP = Stop/Jump Parameter

XX~= = Subtest Number

RRRR = Return Address

EERR = Address of Error Detecting Routine
AAAA = CA Parameter A (A register entry)
BBBB = CA Parameter Q (Q register entry)

ICW1 = Input Control Word One (when available)
ICW2 = Input Control Word Two (when available)
OCW1 = Output Control Word One (when available)
OCW2 = Output Control Word Two (when available)

OPST = CA Operational Status where:

Bit 00 = Character Request Enabled for CA
Bit 14 = Output Buffer Terminate Int. Received.
Bit 15 = Input Buffer Terminate Int. Received

CCCC = First Expected CA Status- (control side)

DDDD = First CA Status Received (control side)
0000 = Second Expected CA Status
EEEE = Second CA Status Received (control side)
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DO 000000 O0O0

Explanation - This error results when either the first CA status received
contains bits indicating an error condition or when a second and unexpected
CA status is received. When each dual address CA is set up for a sub-
test, a two word input buffer is enabled for the control side of the CA.

One status request is output to the CA and only one status input is expected.
The normal state of the control side at completion of a subtest would be
output buffer terminated and input buffer not terminated (CA operational
status equal to 400116). Any deviation from this state results in the error.

0040 - CA Type Undefined

A Q A Q A Q A Q
4848 STJP 0040 RRRR EERR AAAA BBBB 0000

STJP = Stop /Jump Parameter

RRRR = Return Address

EERR = Address of Error Detecting Routine
AAAA = CA Parameter A (A register entry)
BBBB = CA Parameter Q (Q register entry)

0000 = Always zeros

Explanation - This error results during CA parameter entry if the type
entered for the indicated CA is not defined in the CA type table in the
program. Program control is returned to the beginning of CA parameter
entry.

0041 - Parity Selection Error
Format is the same as 0040 error format.

Explanation - This error results when the parity selected for the indicated
CA is an illegal parity condition. Program control is returned to the be-
ginning of CA parameter entry.

0042 - Bit 15 of the Q Parametér Word Not Zero
Format is the same as 0040 error format.

Explanation - This error results when bit 15 of the CA parameter entered
in the Q register is not zero. Program control is returned to the beginning
of CA parameter entry.

0043 - Mode Selection Error

Format is the same as 0040 error format.
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Explanation - This error results when the mode selected for the indicated
CA is an illegal mode for that CA program control is returned to the be-

ginning of CA parameter entry.
0044 - EOM Selection Error
Format is the same as 0040 error format.

Explanation - This error results when End of Message is selected for a
CA that does not have End of Message capability. Program control is
returned to the beginning of CA parameter entry.

0045 - Parity Strip Bit Error
Format is the same as 0040 error format.

Explanation - This error results when the parity strip function is selected
for a CA that does not have this capability, Program control is returned

to the beginning of CA parameter entry.
0046 - Level Selection Error
'.Format is the same as 0040 error format.

Explanation - This error results when a level has been selected for a
CA and the CA is not capable of operating at the level. Program control
is returned to the beginning of CA parameter entry.

0047 - Sync Character Selection Error
Format is the same as 0040 error format.

Explanation - This error results when a Sync, Start of Message, or End of
Message character has been selected for a CA with non-selectable character
or with no character required. Program control is returned to the be-

- ginning of CA parameter entry.

004A - CA Address Greater Than Maximum Scan
Format is the same as 0040 error format,

Explanation - This error results when the indicated CA address is greater
than the maximum scan address entered in the Q register on the fourth
stop of the system parameter entry. Program control is returned to the

beginning of CA parameter entry.

60182000 J

)

> O O 0 0 00000

——
N

C

O O O O

2



\

» O OO OO0 000CU

O 00000000 C. D

7/

5

004B - Illegal CA Parameter
Format is the same as 0040 error format.

Explanation - This error results when a search for one of the paraméters
for the indicated CA turns up undefined. Program control is returned to
the beginning of CA parameter entry.

XX50 - Internal Reject On Stop Scan Function

A Q A Q A Q
4838 STJP XX50 RRRR EERR AAAA

STJP = Stop/Jump Parameter

XX-- = Subtest Number

RRRR = Return Address

EERR = Address of Error Detecting Routines
AAAA = 1746-2 status when error occurred

Explanation - This error occurs when an attempt to issue a Stop ‘Scan

function during a 1748-2 function test results in an internal reject.
XX51 - External Reject On Stop Scan
Format is the same as XX50 error format.

Explanation - This error occurs when an attempt to issue a Stop Scan
function during a 1748-2 function test results in an external reject.

XX52 - Internal Reject On Status
Format is the same as XX50 error format.

Explanation - This error occurs when an attempt to take status during a

1748-2 function test results in an internal reject.
XX53 - External Reject On Status
Format is the same as XX50 error format.

Explanation - This error occurs when an attempt to take status during
a 1748-2 function test results in an external reject.

XX54 - Unexpected Status

A Q A Q A Q A Q
4848 STJP XX54 RRRR EERR AAAA BBBB 0000
STJP = Stop/Jump Parameter

XX-- Subtest Number

RRRR = Return Address
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EERR = Address of Error Detecting Routine
AAAA = Expected Status Return
BBBB = Status Received

0000 = Always. Zeros

Explanation - This error results when the received status does not equal
the expected status. This error is detected in the 1748-2 function tests
only. Evaluation of the expected and received status as well as the sub-
test will indicate the error.

XX55 - Int. Reject On Start Scan Function
Format is the same as XX50 error format.

Explanation - This error occurs when an attempt to issue a Start Scan
function during a 1748-2 function test results in an internal reject.

XX56 - Ext. Reject On Start Scan Function
Format is the same as XX50 error format.

Explanation - This error occurs when an attempt to issue a Start Scan
function during a 1748-2 function test results in an external reject.

XX57 - Scan Failure Interrupt Not Received

A Q A Q A Q
4838 STJP XX57 RRRR EERR AAAA
STJP = Stop/Jump Parameter |
XX57 = Subtest Number and Error Code
RRRR = Return Address
EERR = Address of Error Detecting Routine
AAAA = Zero

Explanation - This error occurs after a Stop Scan function was issued
(1748 was scanning) and a sufficient time delay had elapsed.

XX58 - Scan Failure Not Cleared

A Q A Q A Q A Q
4848 STJP XX58 RRRR EERR AAAA BBBB CCCC
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STJP = Stop/Jump Parameter

XX58 = Subtest Number and Error Code
RRRR = Return Address

EERR = Address of Error Detecting Routine
AAAA = Expected Status to be Cleared
BBBB = Received Status

CCCC = Zero

Explanation - This error occurs after the following sequence of events:
1. Start Scan Function
2. Stop Scan Function
3. Scan Failure Interrupt
4. Request Interrupt Status

Status was then requested, checked, and found bit 04 (Scan Failure) was
still set.

XX59 - Internal Reject On Enable Word Mode Interrupt

Format is the same as XX50 error format.

Explanation - This error occurs when an attempt to issue an Enable Word
Mode Interrupt function during a 1748-2 function test results in an internal
reject.

XX5A - External Reject On Enable Word Mode Interrupt

Format is the same as XX50 error format.

Explanation - This error occurs when an attempt to issue an Enable Word

Mode Interrupt function during a 1748-2 function test results in an external
reject.

XX5B - Busy After Clear Address Register

60182000 J

Format is the same as XX58 error format.

Explanation - This error occurs after the following sequence of events:
1. Stop Scan Function

Set Address Register (CA-001)

Busy Status Checked and Verified

W N

Clear Address Register
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Status was then requested, checked, and found to have bit 02 (Busy) still

set.
XX5C - Internal Reject On Set CA Address Register
Format is the same as XX50 error format.

Explanation - This error occurs when an attempt to issue a Set CA
Address Register function during a 1748-2 function test results in an

internal reject.
XX5D - External Reject On Set CA Address Register

Format is the same as XX50 error format.

Explanation - This error occurs when an attempt to issue a Set CA Address

Register function during a 1748-2 function test results in an external re-

ject,
XX5HE - Internal Reject On Clear CA Address Register
Format is the same as XX50 error format.

Explanation - This error occurs when an attempt to issue a Clear CA
Address Register function during a 1748-2 function test results in an in-
ternal reject.

XXOF - External Reject On Clear CA Address Register
Format is the same as XX50 error format.

Explanation - This error occurs when an attempt to issue a Clear CA
Address Register function during a 1748-2 function test results in an ex-

ternal reject.
XX60 - Internal Reject on Disable Word Mode Interrupt

Format is the same as XX50 error format.

Explanation - This error occurs when an attempt to issue a Disable Word
Mode Interrupt function during a 1748-2 function test results in an internal

reject.
XX61 - External Reject on Disable Word Mode Interrupt

Format is the same as XX50 error format.

Explanation - This error occurs when an attempt to issue a Disable Word
Mode Interrupt function during a 1748-2 function test results in an external

reject,
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XX62 - Word Mode Interrupt Not Received
Format is the same as XX57 error format.
Explanation - This error occurs after the following sequence of events:
1, Start Scan Function
2. Enable Word Mode Interrupt Function
A Word Mode interrupt was not received within the allotted period of time.
XX63 - Word Mode Status Did Not Clear
Format is the same as XX58 error format,
Explanation - This error occurs after the following sequence of events:
1, Start Scan Function
2. Enable Word Mode Interrupt
3. Disable Word Mode Interrupt

A sufficient amount of time had elapsed, status was requested and word
mode status bit was set.

XX64 - EOP Status Did Not Clear
Format is the same as XX58 error format.
Explanation - This error occurs after the following sequence of events:
1. Set CA Address Register Function
2. EOP Interrupt Received
3. Interrupt Status Requested

Status was then requested, checked, and found bit 08 (End of Operation)
was still set.

XX65 - EOP Interrupt Not Received (CA Zero)
Format is the same as XX57 error format.

Explanation - This error occurs after a Set CA Address Register function
with zero in the A register (CA zero) and a sufficient time had elapsed.

XX66 - EOP Interrupt Not Received (CA Max Scan)

Format is the same as XX57 error format.
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Explanation - This error occurs after a Set CA Address Register function
with maximum CA address (as received from the operator during para-
meter entry) and a sufficient time had elapsed.

XX67 - Scan Failure This Unit Did Not Clear
Format is the same as XX58 error format,

Explanation - This error occurs after a Start Scan function was issued to
the 1748-2, status requested and bit 04 still set.

XX69 - Internal Reject On Single Scan
Format is the same as XX50 error format,

Explanation - This error occurs when an attempt to issue a Single Scan
function during a 1748-2 function test results in an internal reject.

XX6A - External Reject On Single Scan
Format is the same as XX50 error format.

Explanation - This error occurs when an attempt to issue a Single Scan
function during a 1748-2 function test results in an external reject.

XX6B - Internal Reject On Dual Scan
Format is the same as XX50 error format.

Explanation - This error occurs when an attempt to issue a Dual Scan
function during a 1748-2 function test results in an internal reject.

XX6C - External Reject On Dual Scan
Format is the same as XX50 error format.

Explanation - This error occurs when an attempt to issue a Dual Scan
function during a 1748-2 function test results in an external reject.

XX6D - Internal Reject On Clear Lockout and Status
Format is the same as XX50 error format.

Explanation - This error occurs when an atteinpt to issue a Clear Lockout
function during a 1748-2 function test results in an internal reject.

XX6E - External Reject On Clear Lockout and Status
Format is the same as XX50 error format.

Explanation - This error occurs when an attempt to issue a Clear Lockout
function during a 1748-2 function test results in an external reject.
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XX6F - Unexpected Interrupt

A Q A Q A Q A
4848 STJP XX6F RRRR EERR AAAA BBBB CCCC

STJP - Stop/Jump Parameter
XX6F - Subtest Number and Error Code

RRRR - Return Address

EERR - Address of Error Detecting Routine

AAAA - CA Address

BBBB - Expected Interrupt Word (not including CA address)
CCCC - Unexpected Interrupt Word |

Explanation - This error occurs if an interrupt other than End of Output
(bit 14) is detected on the data side of the CA being used in the Adder
Test Section.

XX70 - Adder Error

A Q A Q A Q A
4848 STJP XX70 RRRR EERR AAAA BBBB CCCC

STJP - Stop/Jump Parameter
XXT70 - Subtest Number and Error Code
RRBR - Return Addx:ess

EERR - Address of Error Detecting Routine
AAAA - CA Address
BBBB -~ Expected OBCW-2

CCCC - Received OBCW-2
Explanation - This error occurs when the Output Buffer Control Word 2
of the CA being used did not advance to what was expected during the
Adder Test Section.
VII. DESCRIPTION
A. GENERAL

Each test section performed by this program requires a sequence of events

determined by the selected section, An example of a typical sequence is:

1, Find a CA to test and determine the type.
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11,

12,

13,

14,

15.

16.

17,

18.

If it is a single address CA, go to step 8. If it is a dual address CA,
find the control side of the CA,

Get a data buffer for the control side and set up a two-word input buffer
and an output buffer with the required functions.

Set up the Buffer Control Words, Inptit Control Word 2, Output Control
Word 2, Input Control Word 1, and Output Control Word 1.

Enable Character Request for the control side of the CA.,
Look for the next CA in the parameter entry table (PETBL) to set up.
Set up and start a time out on the control side.

If the next CA is a single address CA or the data side of a dual address
CA on which the control side has been set up, find a data buffer.

Determine the required data pattern and mode of operation.

Set up the output data buffer and load the complement of the output data
into the input data buffer.

Set up the Buffer Control Words as follows:

Input Control Word 2, Output Control Word 2, Input Control Word 1,
Output Control Word 1.

Enable Character Request for the CA address just set up.
Set up and start a timeout on the CA just set up.

Check CA interrupt words for interrupts related to the CAs already set up
and enabled, Record the expected interrupts and queue any errors de-
tected.

If the proper sequence of interrupts are received and no errors are de-
tected, verify the data.

If an error is queued, wait for timeout and report the error. Verify the
data. '

If at any time the data does not verify, report the error.

If no errors are detected on the CAs to be run and the CAs operation
terminates normally, go on to the next selected test section.

The above sequence of events is controlled by the test executive. When a test

section is found to run, all selected CAs are run on that section. No errors

are reported or further sections run until all CAs have either terminated nor-

mally, timed out, or errored out.
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B. SECTION DESCRIPTION

1.

60182000 J

Data Subtest 01 - Word Mode, Zeros

This subtest performs one data output and one data input in the Word mode
on all selected CAs. The data pattern is all zeros. Before performing
the output, the input storage area contains the complement of the output

data, At completion of the data transfer the input data is verified. Any
unexpected status, unexpected interrupt, or reject will result in an error.

Data Subtest 02 - Word Mode, Ones

This subtest is the same as Data Subtest 01 with the exception that the
data pattern is all ones. The data pattern will contain the number of bits
defined by the CA level parameter received during parameter entry.

Data Subtest 03 - Word Mode, Checkerboard
This subtest is the same as Data Subtest 01 with the exception that the
data pattern is alternate ones and zeros (checkerboard).

Data Subtest 04 - Word Mode, Sliding Zero

This subtest is the same as Data Subtest 01 with the exception that the
data pattern contains all ones with one bit zero. The bit location contain-
ing zero is shifted left (end around) one location every time the subtest

is run.

Data Subtest 05 - Word Mode, Sliding One

This subtest is the same as Data Subtest 04 with the exception that the
data pattern contains all zeros with a single bit location containing a one.
Data Subtest 06 - Word Mode, Sliding Checkerboard

This subtest is the same as Data Subtest 04 with the exception that the
data pattern contains alternate ones and zeros.

Data Subtest 07 - Buffered, Word Mode, Zveros

This subtest performs the data transfer in the Buffered Word mode. The
buffer contains ten words. The output data pattern is all zeros. The
input buffer, before data transfer, contains the complement of the output
buffer. Data is verified at completion of the data transfer. Any unex-
pected status, unexpected interrupt, or reject will result in an error.
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8.

10.

11,

12,

13.

14,

15.

18.

Data Subtest 08 - Buffered, Word Mode, Ones

This subtest is the same as Data Subtest 07 with the exception that the
data pattern is all ones.

Data Subtest 09 - Buffered, Word Mode, Checkerboard

This subtest is the same as Data Subtest 07 with the exception that the
data pattern is alternate ones and zeros.

Data Subtest 0A - Buffered, Word Mode, Sliding Zero

This subtest is the same as Data Subtest 07 with the exception that the
data pattern contains all ones with one bit zero. The bit location contain-
ing zero is shifted left (end around) one location in each successive data
word.,

Data Subtest 0B - Buffered, Word Mode, Sliding One

This subtest is the same as Data Subtest 0A with the exception that the
data pattern contains all zeros with a single bit location containing a one,
Data Subtest 0C - Buffered, Word Mode, Sliding Checkerboard

This subtest is the same as Data Subtest 0A with the exception that the
data pattern contains alternate ones and zeros.

Data Subtest 0D - Buffered, Word Out, Character In, Zeros

This subtest is the same as Data Subtest 07 with the exception that the
input transfer is performed in the character sub-mode.

Data Subtest OE - Buffered, Word Out, Character In, Ones

This subtest is the same as Data Subtest 08 with the exception that the
input transfer is performed in the character sub-mode.

DatAa Subtest OF - Buffered, Word Out, Character In, Checkerboard
This subtest is the same as Data Subtest 09 with the exception that the
input transfer is performed in the character sub-mode.

Data Subtest 10 - Buffered, Word Out, Character In, Sliding Zero

This subiest is the same as Data Subtest 0A with the exception that the

input transfer is performed in the character sub-mode.

60182000 J

O O

O O O O O

O O

O

O O

DO O 0 000



20 00000000 CHO0O0O0000000O0O0

17.

18.

19.

20.

21,

22.

23.

24,

25,

26.
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Data Subtest 11 - Buffered, Word Out, Character In, Sliding One

This subtest is the same as Data Subtest 0B with the exception that the
input transfer is performed in the character sub-mode.

Data Subtest 12 - Buffered, Word Out, Character In, Sliding Checkerboard
This subtest is the same as Data Subtest 0C with the exception that the
input transfer is performed in the character sub-mode.

Data Subtest 13 - Buffered, Character Out, Word In, Zero

This subtest is the same as Data Subtest 07 with the exception that the
output transfer is performed in the character sub-mode.

Data Subtest 14 - Buffered, Character Out, Word In, Ones

This subtest is the same as Data Subtest 08 with the exception that the
output transfer is performed in the character sub-mode.

Data Subtest 15 - Buffered, Character Out, Word In, Checkerboard
This subtest is the same as Data Subtest 09 with the exception that the
output transfer is performed in the character sub-mode.

Data Subtest 16 - Buffered, Character Out, Word In, Sliding Zero
This subtest is the same as Data Subtest 0A with the exception that the
output transfer is performed in the character sub-mode.

Data Subtest 17 - Buffered, Character Out, Word In, Sliding One

This subtest is the same as Data Subtest 0B with the exception that the
output transfer is performed in the character sub-mode.

Data Subtest 18 - Buffered Character Out, Word In, Sliding Checkboard
This subtest is the same as Data Subtest 0C with the exception that the
output transfer is performed in the character sub-mode.

Data Subtest 19 - Buffered, Character Out, Character In, Zeros

This subtest is the same as Data Subtest 07 with the exception that the
output and input transfers are performed in the character sub-mode.
Data Subtest 1A - Buffered, Character Out, Character In, Ones

This subtest is the same as Data Subtest 08 with the exception that the output
and input transfers are performed in the character sub-mode.
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27.

28.

29.

30.

31.

32.

33.

Data Subtest 1B -~ Buffered, Character Out, Character In, Checkerboard

This subtest is the same as Data Subtest 09 with the exception that the
output and input transfers are performed in the character sub-mode.

Data-Subtest 1C - Buffered, Character Out, Character In, Sliding Zero

This subtest is the same as Data Subtest 0A with the exception that the
output and input transfers are performed in the character sub-mode.

Data Subtest 1D - Buffered, Character Out, Character In, Sliding One

This subtest is the same as Data Subtest 0B with the exception that the
output and input transfers are performed in the character sub-mode.

Data Subtest 1E ~ Buffered, Character Out, Character In, Sliding Checker-
board

This subtest is the same as Data Subtest 0C with the exception that the
output and input transfers are performed in the character sub-mode.

Subtest 41 - Start/Stop Scan

This subtest is a 1748-2 MC function test that verifies acceptance by the
1748-2 MC of the Start and Stop Scan functions. No attempt is made in
this subtest to verify that the 1748-2 MC is scanning, Scanner operation
is verified in subtest No. 45 (End of Operation Interrupt). Subtest 41
checks for rejects, unexpected status, or unexpected interrupts caused by

issuing a Start or Stop Scan function.

Subtest 42 - Status, Clear Interrupt and Status

This subtest is a 1748-2 MC function test that verifies operation of the
Statué function and the Clear Interrupt and Status function. A Scan Failure
interrupt is caused by issuing Start Scan function and then a Stop Scan
function to the 1748-2 MC. Status is then requested three times. to ensure
that the interrupt is not cleared. A Clear Interrupt and Status function is
then issued to clear the Scan Failure interrupt. Status is again taken to
make sure that the interrupt was cleared. Any reject, unexpected status
or unexpected interrupt will cause an error.

Subtest 43 - Set/Clear CA Address Register

This subtest is a 1748-2 MC function test that verifies operation of the
Set CA Address Registér and Clear CA Address Register functions. CA
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34.

35.

36,
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Address 001 is sent to the 1748-2 MC along with a Set CA Address
Register function, The 1748-2 is checked for Busy status, A Clear CA
Address Register function is issued to the 1748-2 MC and status is checked
for Not Busy. Any unexpected status, interrupt or reject will result in an

error.,

Subtest 44 - Word Mode Interrupt

This 1748-2 MC function test checks operation of the Word Mode Interrupt.
Start Scan and Start Word Mode Interrupt functions are issued to the 1748-2
MC. If periodic Word Mode Interrupts are not received from the 1748-2
MC, an error is reported. If the interrupts are received, Stop Scan and
Stop Word Mode Interrupt functions are issued to the 1748-2 MC, No fur-
ther Word Mode Interrupts should be received. Any reject, unexpected
status or unexpected interrupt, will result in an error.

Subtest 45 - End of Operation Interrupt

This 1748-2 MC function test verifies operation of the scanner and checks
the End of Operation Interrupt. The scanner is started and the CA
Address register is cleared. CA address 000 is issued and the 1748-2
MC is checked for Busy status and End of Operation Interrupt. If the
interrupt is not received and/or the Busy status does not clear, an error
is reported. If the End of Operation interrupt is received and the 1748-2:
MC goes Not Busy, the CA address equal to the maximum scan setting is
issued. The maximum scan setting is a parameter received during para-
meter entry which indicates the last or highest CA address to be generated
by the 1748-2 MC and expansion network (MUMOD's and/or MUMIX's). If
an End of Operation interrupt is not received and/or Busy status does not
drop, an error is reported. Any reject, unexpected status or unexpected

interrupt, will result in an error report,

Subtest 46 ~ Scan Failure Interrupt

This 1748-2 MC function test checks the Scan Failure this Unit Interrupt.
Status is first checked for Not Scanning other Unit Set. The scanner is
started and status is checked for bit 4 clear (Scan Failure this Unit). The
scanner is stopped, a Scan Failure Interrupt this Unit is expected, error
code 57 is reported if not received. Any unexpected interrupt, unexpected

status, or reject will also result in an error,
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317.

38.

39.

Subtest 47 - Busy Check

This 1748-2 MC function test verifies operation of the Busy status. The
CA Address register is cleared, CA address 000 is issued, and the 1748-2
MC is checked for Busy status. If Busy the CA Address register is
cleared and the 1748-2 MC is checked for Not Busy. CA address 000 is
issued again and Busy is checked. The scanner is then started, CA
address equal to the Maximum Scan setting plus one is issued to the
1748-2 MC and Busy is checked., If the 1748-2 MC remains Busy, the CA
Address register is cleared and Not Busy status is checked. Any reject,
unexpected status, unexpected interrupt, or any variation from the ex-
pected will result in an error.

Subtest 48 - Program Protect Fault

This 1748-2 MC function test checks the Program Protect Fault Status bit.
It is assumed that the 1748-2 MC and the console PROGRAM PROTECT
switch is in the OFF or UNPROTECTED position. The test will issue
three clear Interrupt and Status functions with the program protect bit
clear and then three clear Interrupt and Status functions with the program
protect bit set, With the PROGRAM PROTECT switch OFF, no Program
Protect faults should be detected. This test may be selected by itself
and run with the 1748-2 MC and the console PROGRAM PROTECT switch
ON. In this situation three SMM 02 errors should be generated for the
three unprotected Clear Interrupt and Status functions. Any unexpected
status, unexpected interrupt, or reject will also result in an error,

NOTE

If SLS is set, a stop will be performed at the
location Program Protect was detected. If SLS
is left off, this stop will not occur and SMM will
display the error.

Subtest 49 - Single Scan, Dual Scan

This 1748-2 MC function test verifies operation of the Single Scan and

Dual Scan functions in a communications system operating in the single
scan mode. Single Scan functions and Dual Scan functions are issued
to the 1748-2 MC. It is assumed the DMU is not connected to the
1748, an external reject will then be expected on Dual Scan function.

Any unexpected status, unexpected interrupt, or reject will also result
in an error.
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40. Subtest 4A - Clear Lockout and Status

This 1748-2 MC function test issues Clear Lockout and Status functions.
Any unexpected interrupt, unexpected status, or reject will result in an

error.
41, Subtest 4B - Adder Test

This subtest sends one buffered word in such a way that the adder when
incremented by one will carry to the next bit. For example:

a. 1000 to 1001, 1001 to 1002, etc.
b. 17FF to 1800, OFFF to 1000, etc.

The output buffer terminate interrupt is checked. If an unexpected inter-
rupt is received, error code 6F is displayed. The OBCW-2 is then
checked to verify it incremented properly. If not, error code 70 is dis-
played to the operator.

VIII. APPLICATIONS
A. WORST CASE SITUATIONS

Due to the limited hardware availability, no worst case situations have been
determined.

B. HUNG CONDITIONS

This test will go into a loop condition when a Scan Failure this Unit (XX20)
error is detected. Upon detection of this error, the test will attempt to re-
start the scanner until the error condition is cleared or until the program is
restarted.

C. FAILING LOOPS

When it is desired to loop on an error condition, the following steps are
recommended:

1. Determine the CA address and test section that are failing,

2. Halt the program with the SELECTIVE SKIP switch, Master Clear, and
restart the program at P=0602,

3. Set the Omit Typeout bit (bit 08) in the Q register Stop/Jump word,

4. Go through System Parameter entry to the third stop, subtest selection,
and select only the test causing the error.
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Go to the fifth System Parameter Stop and set the A register to a 1 if a
single address CA is failing or to 2 if a dual address CA is failing.

NOTE

The control side of a dual address CA can be
selected by itself just as a single address CA.,

Continue on to CA parameter entry and enter the required parameters for
the failing CA.

Placing the program in execution now will produce a loop with one CA
and one test section selected,

To return to normal program execution, return the parameters changed in
steps 3 through 6 above, to their original values.
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PARENT

PARMOO

MAPBUF

MCEXEC

REPORT
CAEROT ERRORS

IX. FLOW CHARTS

GENERAL FLOW

ENTER SYSTEM AND

[

CA PARAMETERS

CHECK
PARAMETERS
FOR ERRORS

PARAMETER

YES

ERRORS ?

MAP AVAILABLE
CORE FOR BUFFERS,
BCW, AND ICW AREAS

FIND A CA AND
TEST
SECTION TO RUN.

YES

ANY ERRORS ?
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NO

END OF
TEST
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TYPICAL SECTION EXECUTION (MCEXEC)

CHECK FOR 1748-2
FUNCTION TESTS FUNCTN

TO RUN.

FUNCTION TESTS

CHECK FOR CA MCINTP

> INTERRUPTS
TO PROCESS.

QUEUE
ERROR

ANY CA
INTERRUPT
ERRORS ?

ALL CA
INTERRUPTS
PROCESSED ?

ENABLE CHARACTER
REQUEST FOR CA
IF PREVIOUSLY | MCTON
SET UP.

CHECK TIMEOUT

ON ANY CA MCCATO
PREVIOUSLY
STARTED

QUEUE
ERROR

ANY CA °
TIMED OUT ?
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ALL CA
ACTIVITY
COMPLETE ?

MCERRP CHECK FOR ANY
ERRORS TO REPORT

REPORT | YES
ERRORS

TO REPORT ?

L

NO

\
FIND A TEST SECTION AND CA
TO SET UP, GET DATA
BUFFER, SET UP DATA AND
CONTROL WORDS. SET FLAG TO

ENABLE CHARACTER REQUEST (MCTON)

—(

MCCASU
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DJ814A A/Q COMMUNICATIONS MULTIPLEXER (NUMOD)

(AQMA36 TEST NO. 36)
(CP = 2F) I

I. IDENTIFICATION

A. EQUIPMENT TESTED

DJ814A Communications Multiplexer (NUMOD)
DJ142A, DJ143A Communications Adapter (SACA)
DJ144A Communications Adapter (SCA-1)

DJ145A Communications Adapter (SCA-2)

DJ122A Communications Adapter (ACA)

DJ146A Automatic Call Control Unit (ACUCA)

II. INTRODUCTION

The 17X4 NUMOD/CA Diagnostic test is a ''stand alone' test written under the control
of the SMM17 Diagnostic Monitor.

The diagnostic checks the function, status, and data handling capability of the DJ814A
A/Q Multiplexer (NUMOD) and the associated communications adapters (SACA, ACA,
SCA-1, SCA-2, ACUCA) through the use of individually selectable sections. Up to
8 single address communication adapters (CAs) or any combination of single and dual
address CAs, not to exceed 8 addresses, may be tested at one time.

The NUMOD subtest, ACUCA test, and the CA subtest are not executed simultaneously.
If the ACUCA test is selected for execution (see NUMOD parameters, Third Stop),
only this test is executed. At the complétion of the ACUCA test, parameters must

be reloaded strating with 2.b. Second Stop. If the NUMOD subtest is selected with a
CA subtest (see NUMOD Parameters, Second Stop), the NUMOD test runs to comple-

tion prior to initiating a CA subtest,

If "loop on test' is selected, the diagnostic will only loop on that portion (NUMOD

test or CA test) of the diagnostic that is currently in execution.

A. SPECIAL FEATURES

Bit 15 of the Stop/Jump parameter is used to eliminate end of test displays and
end of subtest halts. Only error messages will be displayed.
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PROGRAM RESTRICTIONS

This diagnostic program will not simultaneously test multiple NUMOD's. Each
program execution will test only one NUMOD with its associated CAs.

CAUTION TO USERS

Bits 2 and 3 of the SMM parameter word must specify the correct machine type.

The test is a clock interrupt driven diagnostic, requiring the clock to interrupt
at a constant rate. Since all program timing (delays, CA data processing, etc.)
is a function of the NUMOD interrupt clock, care must be taken to enter the
correct clock setting during parameter entry (see Section IV.B.2.c).

The NUMOD clock can be adjusted in the range of 100 microseconds to 100
milliseconds. However, since the combined interrupt processors of SMM and
the NUMOD test require from 98 microseconds to 116.8 microseconds, the diag-

nostic will not function if the clock is set between 98 microseconds and 117 micro-

seconds. Furthermore, if the clock is set in the 100 microsecond to 400 micro-
second range (shorting block setting W5 and W10), the diagnostic will spend up to

3/10 of the time in the interrupt procéssor.

Subtest 7 (Clear Test mode) must not be selected if the modem is strapped for
constant carrier., An error code OA will be displayed. The error results from
the fact that the Clear Test Mode function will not select resync unless carrier

is down.
Section 9 should not be selected for execution when running with an ACA,

Teletype must be in non-interrupt mode (bit 5 of SMM parameter word) for

proper execution of the test.

III. REQUIREMENTS

A,

706-2

HARDWARE
1. Minimum Configuration

One 17X4 Mainframe

One 17X8 Storage Increment

One 17X5 Interrupt Data Channel
One Interrupt Line Required
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Core Requirements

The minimum amount of core required is 8K.

Peripheral Requirements
One standard SMM17 input device

1721/1722 Paper Tape Reader
1728/1729 Card Reader Controller
1726 Card Reader (405) Controller
1712/1713 Teletypewriter

1731/1732 Magnetic Tape Controller
1738 Disk Pack Controller

8000 Tape Drives

One NUMOD Communications Multiplexer

Maximum Configuration

All items referenced in the above paragraph, plus expansion of the CAs to

- the following limits:

Eight SACAs, or
Four SCA-1s, or SCA-2s, or

Combinations of SCA-1, SCA-2, and SACAs (SCA-1, ACA,

and SCA-2

requires two addresses per CA, SACA requires one address per CA),

Equipment Configuration

A
SMM17 17X4 17X5
Loading Mainframe Int.
Device with 8K of Data
Core Channel

NUMOD
DJ814A

» e e

8 SACAs or

4 SCA-1s or
4 SCA-2s or
combinations
of the above,
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B. SOFTWARE —_

p
1. Environment s
The diagnostic program operates under control of the SMM17 Monitor in the (\
teletypewriter non-interrupt mode. The monitor and the test -require para- ~
meters which can either be supplied each time the test is initiated or the —~
test can execute with a prestored set of parameters., .
2. External References
The diagnostic test makes reference to the monitor-baséd subroutines and C
tables. Linkages are through low core via equates. These equates are o~
incorporated in the diagnostic test. -
IV. OPERATIONAL PROCEDURE (-
A, LOADING PROCEDURE ("
The diagnostic is loaded using the standard SMM17 Monitor Test loading pro- -
cedure,. 4
B. PARAMETERS
Prestore parameter location for NUMOD Test
CATOTS + 0 First CA Parameter First Stop (A) 0F3D (o
CATOTS + 1 Q) O0F3E o
CATOTS + 2 Second Stop (A) OF3F S~
CATOTS + 3 Q) 0F40 N
CATOTS + 4 Second CA Parameter First Stop (a) 0F41
CATOTS + 5 Q 0F42 ¢
CATOTS + 6 Second Stop (a) 0F43
CATOTS + 17 Q) 0F44 o
CATOTS + 8 Third CA Parameter First Stop (A) 0F45 T
CATOTS + 9 Q) 0F46 S~
CATOTS + A Second Stop (A) 0F47 .
CATOTS + B Q) 0F48
-~
CATOTS + C Fourth CA Parameter First Stop (A) 0F49 (
CATOTS + D Q) 0F4A
CATOTS + E Second Stop (a) 0F4B ™~
CATOTS + F Q) 0F4C et
-
o
&
706-4 : 60182000 J



DO O0OO0OO0O00O00OO0OCDO>000000000O0

CATOTS
CATOTS
CATOTS
CATOTS
CATOTS
CATOTS
CATOTS
CATOTS
CATOTS
CATOTS
CATOTS
CATOTS
CATOTS
CATOTS
CATOTS
CATOTS
ONOINT
CCANUM
CDELAY
CEQBAD

+ o+ + + F o+ o+ o+ o+ o+ o+ A+ o+

10
11
12
13
14
15
16
17
18
19
1A
1B
1C
1D
1E
1F

Fifth CA Parameter First Stop
Second Stop

Sixth CA Parameter First Stop
Second Stop

Seventh CA Parameter First Stop
Second Stop

Eighth CA Parameter First Stop
Second Stop

Interrupt line number

Number of CAs to test and NUMOD Test

NUMOD Interrupts Clock Time

Illegal equipment number

1. Prestored Parameters

The diagnostic is set to run with a prestored set of parameters.

(A)
Q)
(A)
Q)
(A)
Q)
(A)
Q)
(A)
Q)
()
(@)
(A)
Q)
(A)
Q)

No para-

meter changes are required if the prestored list of parameters are valid
for the CAs being tested.

The following is a list of the prestored parameters.

a. NUMOD equipment E,

b. Interrupt line number 3.

c. Illegal equipment number 0.

d. NUMOD subtest selection 0 through 5.

e. NUMOD clock prestored as $64 (1 millisecond).

*2.b. Second stop (A) (Q) respectively.
*%2,c, Third stop (A) (Q) respectively,

60182000 J
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3.

f. .Three communications adapters are selected:

1) SCA-1 addresses 0 and 1
2) SACA address 2
3) SCA-2 addresses 4 and 5

g. All CAs set for 8 bits of data.

To alter the prestored parameters, follow the directions stated in SMM17

Reference Manual.
NUMOD Parameters (DJ814A)

a. First Stop (overflow light on)

(A)
Q)

b. Second Stop

3631 - Test ID Stop
Stop/Jump Parameter

(A) = Interrupt Line assigned to NUMOD
(Q) = WXZZ (prestored as 303F)
where: W = Q (bits 15 through 12) - Number of CAs to be tested

X = Q (bits 11, 10, 9, 7) = 0
(bit 8) - ACUCA Test Selection
Z2Z = Q (bit 6 through 0) - NUMOD subtest selection (see

Section IV.B.3.¢)
c. Third Stop

(A) = (1/10 NUMOD clock setting in microseconds
Example: Clock set at 16 milliseconds
1) Convert to microseconds 16X1000 = 16,000
2) Divide by 10 16,000 +10 = 160010
3) Convert to hexadecimal 1600,, = 640, .

10
(Q) = Illegal equipment number (see Section VI.B.1l.a.)

16)

10

NOTE

If the ACUCA test is selected for execution, the
next parameter stop will be the ACUCA parameter
stop C. (4).

CA Parameters
a. SACA, SCA-1, SCA-2, ACA

The following stops (4 through 6) are required if any CAs are to be
tested. Two stops are required for each CA. If eight SACAs are to
be tested, stops (4 through 6) will be repeated for the last CA to be
tested. ’

60182000 J
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1)

2)

3)

Fourth Stop (Overflow light on)

(A) = 36Y1 - Test ID Stop

where Y = Twice the number of CAs to be tested +1. Y max =

15 (F)
(Q) = Stop/Jump Parameter

Fifth Stop

(A) - CA ID Word

A =|(15-13 |12 (11-10 |9-8 |[7-5 |4 | 3-0

where: A(15-13) - CA Address (even number if a 2 address CA).

A(12) - Mode; SCA's 0 = Universal
1 ASCII

ACA's 0 = SOM/EOM Not Selected
1 = SOM/EOM Selected
SACA = N/A

A(11-10) - Bits to test; 0=5, 1=6, 2=7, 3=8. 0 or 1 selec-

tion illegal for SCA-1, SCA-2,

A(9-8) - Parity (SCAs and ACA only);

00 = No Parity

01 (bit 8) Even Parity

10 (bit 9) Odd Parity

11 (bits 8, 9) = Illegal Selection
A(7-5) - Not Used
A(4) - EOM (SCAs ACA only); 0

EOM Selected

A(3-0) - CA type; 4 = SACA
D = ACA
E = SCA-1
F = SCA-2

Q(15-8) = EOM only character (ACA)
Q(7-0) = SOM only character (ACA)
SYNC only character (SCA-1, SCA-2)

Sixth Stop

(A) = Subtest Selection, Subtests 0 through OF
SACA has only 12 (bits 0 through 11) subtests

EOM Not Selected

Q(15-8) = Selectable Data Pattern for CA Test (ACA, SCA's subtest

11, SACA subtest B)
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Q(07-04) = 0 _

Q(03-00) = Subtest Selection, Subtests 10 through 13 (used only for
ACA and SCA's) '

If a bit is set, the corresponding subtest will be selected.

For example,- A(9) = Subtest 9; Q(1) = Subtest 11, etc.

Return to CA parameter for each CA selected - Step 2 (fifth stop)

ACUCA Parameter Stop (ONE) A=FFF
(Q) = 801 (ACU) Abandon Call Retry Time-out’

000A = 7 second time-out

000E = 10 second time-out
0014 = 15 second time-out
0020 = 25 second time-out
0030 = 40 second time-out

A(2-0) = ACUCA Address

A(15-3) = Not Used

(1) Next ACUCA Stops A = 0000 Q = (digit count)

A(3-0) = Dial Digits (max. 10 digits)

A(14-4) = Not Used

A(15) = Setting of this bit indicates all numbers have been entered,
ACUCA testing begins.

NOTE

If the ACUCA has the capability of detecting the
EON code, to place the associated data set in
data mode, this number '"'C" must be entered
after the last dial digit. ‘

SECTION DESCRIPTION INDEX

1. NUMOD Test

Test
No.

00
01
02
03
04
05
06

Run
Name Page Time

Internal, External Reject Subtest
Status Subtest
Clear Controller Subtest
Clear Interrupt Subtest
Clock Interrupt Request Subtest
Multiple Function Subtest
NUMOD Protect Subtest
Total Run Time

60182000 J
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SACA Test

Test

No. Name

00 Disable CA Function Subtest

01 Enable CA Function Subtest

02 Clear Break Subtest

03 Set Break Subtest

04 Lost Previous Character Subtest

05 Zero Data Pattern Subtest

06 Ones Data Pattern Subtest

07 Alternate ones Data Pattern Subtest
08 Alternate Zero Data Pattern Subtest
09 Sliding Zero Data Pattern Subtest
0A Sliding Ones Data Pattern Subtest
0B Operator Select Data Pattern Subtest
SCA-1, SCA-2, ACA Test
Test

No. Name

00 Enable CA (Control Channel) Subtest
01 Select Test Mode Subtest

02 Enable CA (Data Channel) Subtest

03 Disable CA (Control Channel) Subtest
04 Disable CA (Data Channel) Subtest
05 Program Clear Subtest

06 Status Request Subtest

07 Clear Test Mode Subtest

08 Character Ready Subtest

09 Parity Error Subtest (SCA's only)
0A Character Lost Subtest

0B Zero Data Pattern Subtest

0oC Ones Data Pattern Subtest

0D Alternate Ones Data Pattern Subtest
0E Alternate Zeros Data Pattern Subtest
OF Sliding Zero Data Pattern Subtest

10 Sliding Ones Data Pattern Subtest

11 Operator Select Data Pattern Subtest
12 Data Message Subtest

13 ASCII Pattern Subtest SCA-2 Transparent Mode

Run
Page Time

Total Run Time

Run
Page Time

Total Run Time
706-9 |



4. ACUCA Test

00 Dial a phone and check status.

V. OPERATOR COMMUNICATION

A, MESSAGE FORMATS

1. Normal Program Typeout

a. DJ814 Test Identification during initialization
AQMA36, NUMOD/C. A. Test
CP2F, VER. 3.1
IA = XXXX, FC =XX

b. End of Test

A Q A Q
Stop/Jump Pass Return
3624 Parameter Number Address

OO 00000000

2. Error Message

All Error Message displays use the standard SMM17 Error message format:

A Q A* Q AQ. .. AQ
36X8 Stop/ Jump Subtest/ Return (See individual
Parameter. Error Address Error message)

X = Number of AQ Displays

3. Loop On Subtest Halt

A Q A Q
3622 Stop/ Jump Subtest/ Return
Parameter Device Address

4. Loop On Test Display

A Q A Q
3624 Stop/ Jump Pass Return
Parameter Number Address

5. Operator Intervention Halt (NUMOD Subtest 06)

C
C
@
C
O

A Q A Q
3621 Stop/ Jump 0001 (set NUMOD 0806
Parameter PROTECT and P. P.
~ switches)
3621 Stop/ Jump 0002 (clear 0806
Parameter NUMOD PROTECT

and P.P. switches)

*FFXX is typed if an error occurs while in Interrupt mode, where XX is the error
number,

706-10 60182000 L,
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B. MESSAGE DICTIONARY

1. Parameter Entry Errors (Device 09)

O
O
O
O
O
O
O
O
O
O

Error Code Message Page No.
01 EQUIPMENT NUMBER NOT LEGAL
02 INTERRUPT LINE NUMBER ERROR
03 NO NUMOD SECTIONS SELECTED AND NO CAs
SELECTED TO TEST
04 ILLEGAL NUMBER OF CAs TO TEST
05 ILLEGAL CA TYPE SELECTED
06 ILLEGAL CA ADDRESS FOR DUAL ADDRESS CA
07 NOT USED .
08 CA ADDRESS PREVIOUSLY USED
09 NO SUBTESTS FOR THE SELECTED CAs
0A ILLEGAL PARITY SELECTION
0B BIT SELECTION FOR SCA-1, SCA-2 ILLEGAL

2. NUMOD Errors (Device 08)

Error Code Message Page No.
01 NO EXPECTED INTERNAL REJECT
02 NO EXPECTED EXTERNAL REJECT
03 NO INTERRUPT RECEIVED WHEN EXPECTED
04 PROTECT FAULT
05 NUMOD STATUS ERRCR
06 NO INTERRUPT DURING CA TESTING
07 INPUT OR OUTPUT REJECTED

3. Interrupt Mode Error (Subtest Portion Of Display = FF)

Error Code Message Page No.
05 NUMOD STATUS ERROR
07 INPUT OR OUTPUT REJECTED

SACA Errors (Device Is CA Address In Error)
Error Code Message Page No.

01 through 03 NOT USED

04 ENABLE CA ERROR
05 DISABLE CA ERROR
06 NOT USED
60182000 J 706-11
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Error Code

07
08 through 0C
0D

Message: Page No.

INPUT OR OUTPUT REJECTED
NOT USED
CA INPUT DATA ERROR

SCA-1, SCA-2, ACA Errors (Device Is CA Address In Error)

Error Code

01
02
03
04
05
06
07
08
09
0A
0B
0C
0D
OE
OF
10
11
12

Message Page No.

ENABLE CA (CONTROL CHANNEL) ERROR
NOT USED

SELECT TEST MODE ERROR

ENABLE CA (DATA CHANNEL) ERROR
DISABLE CA (DATA CHANNEL) ERROR
PROGRAM CLEAR ERROR

INPUT OR OUTPUT REJECTED

DISABLE CA (CONTROL CHANNEL) ERROR
STATUS REQUEST ERROR

CLEAR TEST MODE ERROR

NOT USED

CHARACTER READY ERROR

CA DATA INPUT ERROR

CHARACTER PARITY ERROR

CHARACTER LOST =

EOM ERROR

CONTROL CHANNEL PARITY ERROR
CONTROL CHANNEL STATUS ERROR

ERROR DESCRIPTIONS

1.

Parameter Entry Errors

If a parameter error is detected during the parameter entry phase of the

diagnostic, parameters will be requested again depending upon where the

error occurred.

If the error occurred in the NUMOD parameter section

(stops 1 through 3), all parameter requests will be made. If an error

occurred in the CA parameter section (stops 4 through 6), only stops 4

through 6 will be repeated.

60182000 J
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Error Code

01

02

03

04

05

06

07
08

09

0A

Description

Equipment number not legal, for example, W field not
zero, Director bit zero.

A
Q

0009 (device in error)
Equipment number supplied

Interrupt line no. error for example, multiple lines selected
or line 0 selected.

A
Q
No NUMOD sections selected and no CAs selected to test.
See Section IV.B.2.6 contents of Q register.

0009 (device in error)
Interrupt line no. selected

A = 000916 (device in error).

Q (15-12) = Number of CAs to test
Q (11-7) =0

Q (8-0) = NUMOD section number

Illegal number of CAs selected to be tested. Selection
greater than 8.

A
Q

0009 6 (device in error)
CAs ]to test/NUMOD subtests, see Q register of error
03

Illegal CA type.
A
Q
Illegal CA address for example, odd address for a dual
address CA.

000916 (device in error)
CA ID word, see Section IV.B.3.a.2)

A = 000916 (device in error)
Q = CA ID word, see Section IV,.B.3.a.2)
Not used.

CA address previously used.

A
Q

No sections (subtests) selected for the selected CA. Section

000916 (device in error)
CA ID word, see Section IV.B.3.a.2)

selection is by CA type. The first CA initialized for each
type (SACA, SCA-1, SCA-2, ACA, ACUCA) must have the
subtests selection.

Illegal parity selection. Parity bits 8 through 9 selected
together.

A
Q

000916 (device in error)
CA ID word, see Section IV.B.3.a.2)

o
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2.

Error Code

0B

NUMOD Errors

Error Code

01

02

03

04

05

Q

O O O

Description

O

Bit selection for SCA-1 or SCA-2 illegal SCA-1 and SCA-2
must be selected for either 7 or 8 bits.

A
Q

000916 (device in error)
CA 1D yvord, see Section IV.B.3.a.2)

Description

No expected internal reject. Illegal equipment no. (see
Section VI.B.1l,a) supplied during parameter entry does not
cause a reject.

A
Q

No expected external reject. Each CA address is sent a

0008 (device in error)
Illegal equipment no. used

data word, since the CAs have not been enabled, each CA
should reject the output.

A
Q

No interrupt received. NUMOD functioned to interrupt,

0008 (device in error)
CA address (0 through 7)

O O O O 0O O

however, no interrupt was received within the selected time. t
A

//

0008 (device in error)

Q@ = Function issued
A = Interrupt line no. C
= 0000 : ‘

Protect fault, no external reject. NUMOD subtest 06 is
the protect test, a clear interrupt function is issued with
the NUMOD protected, the 1700 protect switch set, and the
instructions unprotected. An external reject was expected

O O

but not received.

A = 0008 (device in error)
Q = Q at time of output

A = A at time of output

Q = 0000

NUMOD Status error.

0008 (device in error)
Expected status
Received status

0000

O O O

{1 E I T 1

OrOP

O O

60182000 J
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Error Code Description
06 No Interrupts during CA testing.
A 0008 (device in error)

nou

Q = Interrupt line no. (see Section H.C.)
07 Input or output rejected.

A = 0008 (device in error)

Q = (Q) at reject
Q(0-11) = Q at reject
Q(12) = External reject - input
Q(13) = Internal reject - input
Q(14) = External reject - output
Q(15) = Internal reject - output

A = (A) at reject

Q = 0000

Interrupt Mode Errors

The subtest portion of the error display (A(15-8) of 2nd stop) will contain
FF in the upper 8 bits, indicating that the error occurred while in the

interrupt processor.

Error Code Description
05 NUMOD sStatus Error (see above Section error no. 15).
07 Input or Output Rejected (see above Section error no. 07).

SACA Errors

The device word for all CAs is the address of the erroring CA in the
NUMOD. The type of CA is identified by its address.

Error Code Description

01 through 03 Not used.

04 Enable CA error,
CA bit 10 not set after character request (enable CA)
function sent to CA.

A = 0000 to 0007 (device in error)
@ = Expected CA data (12 bits)
A = Received CA data (12 bits)
Q = 0000
05 Disable CA error.

CA bit 10 not clear after disable character request (disable
CA) function sent to CA.

0000 to 0007 (device in error)
Expected CA data (12 bits)
Received CA data (12 bits)
0000

OrO>
W
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Error Code

06
07
08 through 0C

0D

Description
Not used.
Input or output rejected (see Section V. C.2 error no. 07).
Not used.

CA input data error.
Data received from the CA was not as expected.

A = 0000 to 0007 (device in error)
Q = Expected CA data (12 bits)

A = Received CA data (12 bits)

Q = Sent CA data (12 bits)

SCA-1, SCA-2, ACA Errors

The device word for all CAs is the address of the erroring CA on the
NUMOD. The type of CA is identified by its address.

Error Code

01

02
03

04

Description

Enable CA (control channel) error CA status word bit 10
(function request) not set after enable CA function to CA.

A = Odd no. 0001 through 0007 (device in error)
Q = Expected CA status word (12 bits)

A = Received CA status word (12 bits)

Q@ = 0000

Not used.

Select Test Mode error,
CA status word bit 0 (test mode) not set aftet Select Test
Mode function to CA.

A = 0dd no. 0001 through 0007 (device in error)
Q = Expected CA status word (12 bits)

A = Received CA status word (12 bits)

Q = Sent CA function word (12 bits)

Enable CA (data channel) error,
CA data word bit 10 (character request) not set after
enable CA function to CA,

Even no. 0000 through 0006 (device in error)
Expected CA data word (12 bits)

Received CA data word (12 bits)

0000

oo

LDroOH>
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Error Code Description
05 Disable CA (data channel) error,

CA data word bit 10 (character request) not cleared after
disable CA function to CA,

A = Even no. 0000 through 0006 (device in error)
Q@ = Expected CA data word (12 bits)
A = Received CA data word (12 bits)
Q = 0000
06 Program Clear error,

CA status word not cleared after program Clear function to
the CA. Only bits 11, 10, 9, 8, 7, 1, 0 are checked; of
these, only bit 1 should be set.

A = 0dd no. 0001 through 0007 (device in error)
Q = Expected CA status word (12 bits)
A = Received CA status word (12 bits)
Q = Sent CA function word (12 bits)
07 Input or output reject.

A = 0000 through 0007 (device in error) (Remainder of
display see Section V.C.2 error no. 07).
08 Disable CA (control channel) error.
CA status word bit 10 (function request) not cleared after
disable function to CA.

A = 0dd no. 0001 through 0007 (device in error)
Q@ = Expected CA status word (12 bits)
A = Received CA status word (12 bits)
Q = 0000
09 Status Request error.

CA status word bit 11 (status ready) not as expected.

A = 0Odd no. 0001 through 0007 (device in error)
Q = Expected CA status word (12 bits)
A = Received CA status word (12 bits)
Q = Sent CA function word (12 bits)
0A Clear Test Mode error,

CA status word bit 0 (Test mode) not cleared after Clear
Test Mode function to CA.

A = 0Odd no. 0001 through 0007 (device in error)
Q@ = Expected CA status word (12 bits)
A = Received CA status word (12 bits)
@Q = Sent CA function word (12 bits)
0B Not used.

60182000 J 706-17



706-18

Error Code

0oC

0D

0E

oF

10

11

12

Description

Character Ready error.
CA data word bit 11 (character ready) not set after trans-
mission of data word to CA.

A = Even no. 0000 through 0006 (device in error)
Q = Expected CA data word (12 bits)

A = Received CA data word (12 bits)

Q = Sent CA data word (8 bits)

CA Data Input error,
Data received from the CA was not as expected.

A = Even no. 0000 through 0006 (device in error)
Q = Expected CA data (12 bits)

A = Received CA data (12 bits)

Q = Sent CA data (8 bits)

Character Parity error,
Data parity bit not set after forced parity error (test 9).

Odd no. 0000 through 0007 (device in error)
Expected CA status word (12 bits)

Received CA status word (12 bits)

Sent CA data (8 bits)

A
Q
A
Q

Character Lost error.

CA data word bit 9 (character lost) not as expected.

EOM (bit 8 data word) error bit 8 not as expected.

A = 0000 through 0006 (device in error)

Q = Expected CA data (12 bits)

A = Received CA data (12 bits)

Q = Sent CA data (8 bits) or 000, if waiting for EOM

Control Channel Parity error bit 9 not as expected.

0000 through 0007 (device in error)
Expected CA status word (12 bits)
Received CA status word (12 bits)

A
Q
A
Q = 0000

Control Channel Status error,
CA status word bit 9 (parity error) is set after ETB/ETX
is received.

0000 through 0007 (device in error)
Expected CA status word (12 bits)
Received CA status word (12 bits)
Sent CA data (8 bits)

OO
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VI. DESCRIPTION

A. GENERAL

The diagnostic is divided into two main parts; the NUMOD tests and the CA tests.
The CA tests are further divided into CA type tests, with the single address CAs
(ACUCA, SACA), and the dual address CAs (ACA, SCA-1, SCA-2), using different

test coding but using common coding for: Control, Parameter Entry, Interrupt
Processing, Input and Output, Error Messages, End of Subtest, End of test re-
peating, and Elapses timing. '

Control is returned to the test executive after any successful output, any suc-
cessful input, data verification at the end of a subtest, and after any error

messages.

The ACUCA test is a go - no go test. If an error is detected, the test will
automatically repeat the condition; errors are not reported in SMM format. At
the end of the test, with the SLS set, the test will stop with (Q) = FFFF. At
this time the operator can repeat the test by placing the computer in run, or

can start NUMOD/CA testing by setting P = IA and reentering parameters with- I
out the ACUCA test bit selected.

If an error occurs and 'Loop on Error' is selected, the current subtest being

‘executed will enter the shortest loop possible to again generate the error.

B. TEST DESCRIPTION
1. NUMOD Test

The diagnostic is designed so that the NUMOD test, if selected, is executed

prior to any of the CA tests being initiated. The NUMOD test is divided into

seven subtests (00 through 06). Subtests 00 through 05 are part of the pre-

stored parameter list.

a. Subtest 00 - Internal External Reject Subtest
This subtest is responsible to check that a reject does occur when an
illegal 1/O operation is performed. Internal reject is generated by out-
putting to an equipment not on the system. The illegal equipment no.
is supplied during parameter entry. The equipment number is prestored
as equipment zero. External rejects are generated by outputting to each
CA address. Since the CA has not been enabled an external reject should
occur for each address.
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b. Subtest 01 - Status Subtest

This subtest is responsible to check that no reject occurs when a status
request is made. No attempt is made to validate the status clock bit or
the protect bit. The clock bit is validated each time an interrupt occurs
and the protect feature is validated by subtest 06.

c. Subtest 02 - Clear Controller Subtest

This subtest is responsible for functioning the NUMOD to clear controller,
checking if a reject occurs. Clear controller function is used in subtest
00 to ensure that all the CAs are disabled.

d. Subtest 03 - Clear Interrupt Subtest

This subtest is responsible for functioning the NUMOD to clear the inter-

rupt. A check is made to ensure that no reject has occurred.
e. Subtest 04 - Clock Interrupt Request Subtest

This subtest is responsible for functioning the NUMOD to request an
interrupt. A check is made to ensure that no reject has occurred, that
an interrupt does occur within the specified time (taken in as a para-

meter), and that the clock status bit is set when an interrupt occurs.
f. Subtest 05 - Multiple Function Subtest

This subtest is responsible to function the NUMOD with all the combina-
tions of multiple functions (3, 5, 6, 7) to ensure that no rejects occur.
Those requesting the clock interrupt (5, 6, 7) are checked for interrupts,
and that the interrupt status bit (3) is set.

g. Subtest 668 - NUMOD Protect Subtest

This subtest is responsible to function the NUMOD when the equipment
is protected. A Reject signal should occur. The operator is asked,

at the appropriate times, to set and clear the NUMOD PROTECT switch
and the 1700 PROGRAM PROTECT switch. See Section V.A.4.

Single Address CA (SACA) Test

The SACA test is designed to test from one to eight SACAs simultaneously.
Subtests 00 through OB are part of the prestored parameter list. Each
SACA to be tested must be set (manually) in test mode and connected for
Full Duplex operation. Subtests 01 through OB are checked to ensure that
no rejects occur. All subtests check all the status bits (8, 9, 10, 11) to

ensure they are set or clear as required.

60182000 J
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a. Subtest 00 - Disable CA Function Subtest

This subtest is responsible to function each selected SACA and determine
if a reject occurred. Bit 10 of the input is checked to ensure that it is

clear.
b. Subtest 01 - Enable CA Function Subtest

This subtest is responsible to function each selected SACA and determine
if a reject occurred. Bit 10 of the input is checked to ensure that it is

set.
c. Subtest 02 - Clear Break Subtest

This subtest is responsible to function each selected SACA with a Clear

Break, checking for a reject and bit 8 clear.
d. Subtest 03 - Set Break Subtest

This subtest is responsible to function each selected SACA and determine
if a reject occurred. Bit 8 of the input is checked to ensure that it is

set. A Clear Break function is issued each time an SACA is tested.
e. Subtest 04 - Lost Previous Character Subtest

This subtest is responsible to output two data characters and input only
the second data character; checking that the lost character bit (9) is

set and that the data bits (0 through 7) contain the second data character
sent out, checking for a reject after each I/O operation.

The following subtests (05 through OB) are SACA data pattern tests. Each
subtest used a different data pattern in testing the SACA. Each test, how-

ever, functions in the same way.

Data is sent out and then input and verified., The CA Data Status bits (8,

9, 10, 11) are also verified.

f. Subtest 05

Zero Data Pattern Subtest, Pattern 00,

Ones Data Pattern Subtest, Pattern FF

g. Subtest 06 16

Alternate Data Pattern Subtest, Pattern AA16

h. Subtest 07

i. Subtest 08

Alternate Data Pattern Subtest, Pattern 5516

j. Subtest 09 - Slide Zero Data Pattern Subtest, Pattern FFFE FFFD

16’ 16’
FFFB16, etc.
k. Subtest 0A - ‘Slide Ones Data Pattern Subtest, Pattern 000116, 000216’
000416, etec.
706-21
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1. Subtest 0B - Operator Select Data Pattern Subtest. Pattern selected
during parameter entry, two lexadecimal digits. Prestored as 0316.

Subtest Description For SCA-1, SCA-2, and ACA

The SCA-1, SCA-2, ACA (dual address CAs) subtests consist of function
tests and data tests. The only significant difference in testing the SCA-1
and SCA-2 is in the data message tests. The SCA-2 has the capability of
ASCII Transparent mode. The SCA-1 is not capable of handling ASCII
Transparent mode.

The SCA-1, SCA-2, and ACA test is divided into 19 subtests (00 through
124g). Subtest 09 is the forced data parity error test, since it is not
possible to force a parity error when testing an ACA, this test is bypassed

 whenever an ACA is to be tested. The test is bypassed for the ACA,

through a software check in Subtest 09.

Subtest 00 through 02 are preselected as part of the prestored parameters.
See Section 8. 3. 24.

At completion of inputs, the received data/status is compared with the ex-
pected data/status. Any deviation from that which is expected will result
in an error. The SCA-1, SCA-2, ACA subtests are executed in test mode.
The following functions are non-testable in test mode, and are not tested

by this diagnostic program:

Resync

Set Reverse Channel
Clear Reverse Channel
Disconnect

Request Send

Stop Send

In test mode, the status is not available for the following, and they are not
tested by this program.

° Data Terminal Ready
° Carrier On
™ Data Set Ready

a. Initialization Routine

The Initialization Routine clears counter and flags, constructs control
tables from parameter entry data, determines the number of active.
SCA-1s, SCA-2s, and ACAs, and performs the initial execution of
Subtest 00 - Enable CA (Control Channel), Subtest 01 - Select Test

60182000 J
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Mode and Subtest 02 - Enable CA (Data Channel). The initial execution
of these subtests ensures that all CAs are capable of being enabled and
set in test mode, which is essential for the proper operation of all the

subtests. Any rejects or unexpected status will result in an error.
Enable CA (Control Channel) Routine

This routine activates the CA control channel when the CA is in a dis-
abled condition upon entry to a subtest. This routine does not test the
enabling function. See Subtest 00.

Enable CA (Data Channel) Routine

The routine's purpose is to activate the CA data channel when the CA
is in a disabled condition upon entry to a subtest. This routine does not
test the enabling function. See Subtest 02.

Select Test Mode Routine

This routine selects test mode operation when the CA is not in test mode
upon entry to a subtest. This routine does not test the Select Test Mode
function. See Subtest 01.

Subtest 00 - Enable CA (Control Channel)

This subtest is a function test that verifies the activation of the SCA-1
SCA-2, and ACA control channel. Subtest 00 checks for rejects and unex-

pected status. Any reject or unexpected status will cause an error to

be reported. Regardless of subtest selection, this subtest will automa-
tically be executed during the program initialization to establish a test

base.

Subtest 01 - Select Test Mode

This subtest is a function test that verifies the operation of the SCA-1,
SCA-2, and ACA programmable option (Select Test mode) of connecting the
transmit logic to the receiver logic. Subtest 01 checks for rejects,
failure to effect selection of test mode, and unexpected status. Any re-
ject, function failure, or unexpected status will result in an error. Re-
gardless of subtest selection, this subtest will automatically be executed
during the program initialization to establish a test base.

Subtest 02 - Enable CA (Data Channel)

This subtest is a function test thét verifies the activation of the SCA-1,
SCA-2, and ACA data channel. Subtest 02 checks for rejects and unexpected
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status. Any reject or unexpected status will result in an error. Re-
gardless of subtest selection, this subtest will automatically be executed

during the program initialization to establish a test base.
Subtest 03 - Disable CA (Control Channel)

This subtest is a function test that verifies the capability to deactivate
the SCA-1, SCA-2, and ACA control channel. Subtest 03 checks for rejects
and unexpected status. Any reject or unexpected status will result in
an error.

Subtest 04 - Disable CA (Data Channel)

This SCA-1, SCA-2, and ACA function test checks the capability to deactivate
the data channel. This subtest checks for rejects and unexpected status.

Any reject or unexpected status will result in an error.
Subtest 05 - Program Clear

This subtest is a function test that verifies the clearing of the control
counter and all registers in both the control and data channels of the
SCA-1, SCA-2, and ACA. Subtest 05 checks for rejects and unexpected

status. Any reject or unexpected status will result in an error.
Subtest 06 - Status Request

This subtest is a function test that verifies only the setting of the Status
Ready bit in the input status word. The Status Request function is re-
dundant when the SCA-1, SCA-2, and ACA is operating in the NUMOD con-
figuration. Subtest 06 checks for rejects and unexpected status, either

of which will result in an error.
Subtest 07 - Clear Test Mode

This subtest is a function test that verifies the capability of the SCA-1,
SCA-2, and ACA to switch from test mode to the normal operational mode.
This subtest checks for rejects and unexpected status. Any rejects or
unexpected status will result in an error. See Section H, C..

Subtest 08 - Character Ready

This subtest is a function test to verify the capability of the SCA-1,
SCA-2, and ACA to indicate the ready status of a character for input
to the computer, Subtest 08 checks for rejects and unexpected status,

Any rejects or unexpected status will result in an error.

60182000 J
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Subtest 09 - Parity Error (SCAs Only)

This subtest is a data test that verifies that parity errors will be indi-
cated by the SCA-1/SCA-2 in the event of Character Parity error or
an incorrect generation of CRC/LRC. This subtest checks for rejects
and unexpected character status. Any rejects or unexpected status will
result in an error. $C6 used for odd parity error, and $B9 used for

even parity error.
Subtest 0A - Character ILost

This subtest is a data test that verifies the correct operation of the
SCA-1, SCA-2, and ACA logic which determines and indicates that a
character has been lost, as a result of receiving another character prior
to the receipt of acknowledgement of the previous character. This sub-
test checks for rejects and unexpected character status. Any rejects or

unexpected status will result in an error.
Subtest 0B - Data Pattern, Zeros

This subtest performs one data output and one data input on all selected
SCA-1s, SCA-2s, and ACAs. The data pattern is all zeros. At com-
pletion of the data transfer the input data is verified. Any reject, unex-

pected status, or deviation in the data pattern will result in an error,
Subtest 0C - Data Pattern, Ones

This subtest is the same as Subtest 0B - Data Pattern, Zeros with the
exception that the data pattern is all ones. The data pattern will con-
tain the number of bits defined by the CAs level parameter received

during parameter entry.
Subtest 0D - Data Pattern, Alternate Zeros and Ones

The subtest is the same as Subtest 0B - Data Pattern, Zeros with the

exception that the data pattern is alternate ones and zeros.
Subtest OE - Data Pattern, Alternate Ones and Zeros Complement

This subtest is the complement of Subtest OD - Data Pattern, Alternate
Ones and Zeros

Subtest OF - Data Pattern, Sliding Zero

This subtest is the same as Subtest 0B - Data Pattern, Zeros with the
exception that the data pattern contains all ones with one single bit loca-

tion containing a zero. The bit location containing a zero is shifted
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left (end around) one location every time the subtest is run. The sub-

test is repeated until the zero is shifted end around to its initial starting

location. \
O

Subtest 10 - Data Pattern, Sliding One

This subtest is the same as Subtest OF - Sliding Zero with the exception (‘\)
that the data pattern contains a one in the high order position and all -
zeros with one other bit location containing a one, which is shifted. O
Subtest 11 - Data Pattern, Selectable Bit Configuration ’

This subtest is the same as Subtest 0B - Data Pattern Zeros with the O

exception that the data pattern is selectable by the user during parameter

entry. If an SCA is operating in ASCII mode, the following control char-
acter hexadecimal may cause multiple errors in this test, therefore, O
they should not be selected: SOH (0001), STX (0002), ETX (0003), ACK

(0006), DLE (0010), NAK (0015), ETB (0017), SYNC (character as Q
plugged).
Subtest 12 - Data Message ,/_\

!
This subtest consists of a series of data transfers using 13 characters. |
The SCAs use the same data pattern whether in ASCII mode or Universal ﬂ“
mode. The ACA uses the same data pattern whether in SOH/EOM Detec-

tion mode or not.

O

The first and last character are changed, depending whether the CA is
an ACA or SCA. When testing an ACA, the parameter supplied SOH
and EOM characters are used. When testing an SCA the ASCII SOH (01)

and ETX (03) characters are used.

J

O O

The character stream is designed to test Transparent mode when testing
an SCA-2 in ASCII mode. The SCA-1 and ACA do not have the Trans-

parent mode feature.

The following is the data characters stream used for the test:

O O O

$01 or SOM $01 used for SCAs, SOM used for ACA.
See Section IV.B.3.1.a.2).
$46 ASCII F
$10 ‘ ASCII DLE This _selects Transparent

mode for the SCA-2.

$02 ASCII STX O

$10 ASCII DLE In Transparent mode the ‘
first DLE is stripped off

$10 ASCII DLE by the SCA-2.

O
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$4A Ascit J

$42 ASCII B
$10 ASCII DLE This terminates the Trans-
$17 ~ Asci  ETB  Parent mode
$02 ASCII  STX
$10 ASCI1 DLE
$10 ASCII DLE
$03 or EOM $03 used for SCAs, EOM used for ACA.

See Section IV.B.3.a.2).

Each character is checked for character parity (if parity selected)
and data verify. The parity bit on the control channel is checked
after the ETB character and the EXT (03) or EOM character.

When testing an SCA and the character sent is an ETX or ETB, a delay
of 5 character times is selected. Whenever the ETX, ETB character
is input, bit 8 (EOM), if selected, also received with the data.

When testing an ACA and the character sent is the selectable EOM char-
acter, bit 8 (EOM), if selected, is also received with the data. ’

Any rejects, unexpected status, or deviation in the message data will

result in an Error message.
Subtest 13 - ASCII Transparent Mode

This subtest is designed to test Transparent mode, when testing an SCA-2
(DJ-145A). The subtest is not executed on an ACA or SCA-1. |

In execution of this subtest, the following data block is sent and received.

$01 SOH
$10 DLE
$10 DLE
$1F ITB

$7F PAD
$10 DLE
$02  STX
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$10 DLE ]

$10 DLE * ‘

$58 X L SCA-2 is in Transparent mode
$50 P at this output time.

$41 = A

$52 R

$10 DLE

$03 ETX

*The SCA-2 (DJ145-A) will strip the second DLE of DLE, DLE se-
quence when in Transparent mode.

The only check made by the subtest to assure the CA is in Transparent
mode is that the second DLE character is stripped and parity is not re-
ceived. If data is not received properly, error code $0D (Input error)
is displayed. It is left up to the operator to determine the possible
cause when error code 0D (CA Data Input error) is displayed. The last
Q display will equal the input count.

EOM Enable should not be selected on the CA when running this test.

If selected illegal (10-EOM bit 8 not as expected) errors will be displayed.

ACUCA Test

The ACUCA test is a go-no-go test. If an error is detected, the test will
automatically loop. Errors are not reported in SMM17 format. At the end

of the test, with SLS set, the test will stop with (Q) = FFFF. At this time
the operator can repeat the test by placing the computer in run, or can start
NUMOD/CA testing by setting P = 0602 and reentering parameters without the
ACUCA test bit selected. If SLS is not set, the test will automatically repeat
test. If a status error occurs with the SLS set, the computer will stop with
(A) = expected status, (Q) = received status. If the test appears to be hung
in a loop, it is suggested the operator determines the cause by the use of
SLS (status error), flow chart, and listing. Only one ACUCA is tested at

one time.
Subtest Selection

When two or three types of CAs (SCAs, ACA) are selected to be tested simul-

taneously, the subtest selection must be identical for all dual address CAs.
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OBTAIN
CA ADDRESS

TN

N

OBTAIN
DIAL DIGITS
10 MAX

7N

N

Al

ENABLE
ACUCA

FUNCTION

PROGRAM
CLEAR

N

K_/\/

REENABLE
THE ACUCA

TN

N

7

FUNCTION

CALL REQUES
SET STATUS
READY

T

N

s

CHECK STATUS
1. STATUS READY

2. CHAR. REQUEST

3. POWER ON

4. DATA LINE OCC

5. CALL REQUEST

NG NG
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ACCUCA FLOW CHART

OUTPUT
DIAL DIGITS
TO THE ACU

7N N

FUNCTION

SET STATUS
READY

3

TN

1. STATUS READY

CHECK STATUS

. DATA SET
STATUS

REENABLE
THE ACUCA

FUNCTION

PROGRAM
CLEAR .

y

REENABLE
THE ACUCA

N N S

TN N N N

CALL REQUEST

FUNCTION

SET STATUS
READY

N

N N~ S

. OUTPUT
A DIAL DIGIT
TO THE ACU

DELAY
WAIT FOR
ABANDON CALL
RETRY

CHECK STATUS

ABANDON CALL
RETRY

N N N

4

END OF TEST
SLS NOT SET,
AUTO. RESTART
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VII. APPLICATIONS

A, WORST CASE SITUATIONS

Due to the limited hardware availability, no worst case situations have been

determined.

B. HUNG CONDITIONS

If the diagnostic appears to be hung in a loop while testing NUMOD, location
BSTPIK contains the NUMOD subtest number. If the diagnostic appears to be
hung in a loop while testing the CAs, two locations should be checked. Location
CURTYP contains the CA type last given control (4=SACA, D=ACA, E=SCA-1,
F=SCA-2, 0=ACUCA), location CASTAO+1 + (the number of CA types being
tested); for example, 2 CAs being tested and CASTO = 1430, 1430+1+2 = 1433,

This location contains the subtest number currently in control.
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CSAIB

GIVE CONTROL TO

INITIAL
CONTROL
FROM SMM
CHEADR
INITIALIZE
DIAGNOSTIC
ENTRY FOR
RESTARTS
ceT anp | CPRAMS
VALIDATE
TEST
PARAMETERS
BNUMOD
NUMOD
CONDENSE NO SELECTED
“CTYPCA" TO TEST IT CONTROL
: LTLP
GO 10 CH
LOOP AND
EACH CA HALT ON
IALIZATION i
“CINLOC"
A 4 : :
TINT ALD
cs SELECTED
FIND A SUBTESTS
CA TO TEST EXECUTED

CHLTLP

LOOP AND

CSACAS

SACA
SUBTESTS

A CA SUBTEST HALT ON
FOR 1 TEST
OPERATION* CHECK
CSCA12 | CACUCA
LOOP
ACA, SCA'S ACUCA ON TEST
SUBTESTS SUBTESTS SELECTED

* INPUT, OUTPUT, TIME DELAY, END OF SUBTEST
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TYPICAL SACA SUBTEST

" FIND A SACA

ADDRESS

ENABLE OR
DISABLE IT

ERROR
CHECK

PERFORM
APPROPRIATE
- TEST

4

RETURN
CONTROL
TO “CSTINT”
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‘ ENTRY ’

ACA, SCA INITIALIZATION

A(12-15) = TYPE
A(7-0) = EVEN BITS SET FOR
STORE ACTIVE LINES
ACTIVE LINE
INDICATOR
CATYPEF NO
(SCA-2)
ACCUM ACCUM ACCUM
TOTAL SCAT'S TOTAL SCA2's TOTAL ACA’S
y y
SAVE SAVE SAVE
TOTAL SCAT’S TOTAL SCA2’S TOTAL ACA’S

4

y

STORE ACA
IN POINTER

STORE ACA + SCA-1
IN POINTER

CLEAR POINTER
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GET ACTIVE
LINE INDICATOR

NO NO NO NO
[ 4
YES YES YES YES
DEVELOP ADDRESS DEVELOP ADDRESS DEVELOP ADDRESS DEVELOP ADDRESS
AND STORE IN AND STORE IN AND STORE IN AND STORE IN
ACTIVE CONTROL ACTIVE CONTROL ACTIVE CONTROL ACTIVE CONTROL
TABLE TABLE TABLE TABLE
y
EXECUTE
SUBTEST 00,
01 AND 02
LAST
ERROR SUBTEST
DETECTED EXECUTED
EXIT
REPORT 0 EXE
ERROR T c.
LOOP ON
ERROR
706-36 60182000 J

D0 000000 0O0OC H>OOOOOOOoOOoOOoOOo



o0 00000000 C.O>000000000O0U

TYPICAL ACA, SCA SUBTEST

ENTRY
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no
o ENABLE
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o MODE
FLAG ON
®
LAST SET INPUT
ACTIVE LINE FLAG CLEAR
TESTED OTHERS
FIND NEXT ACTIVE
LINE ADDRESS EXIT TO EXEC)
CLEAR COUNTERS FOR RE-ENTRY,
AND FLAGS
)
INPUT SET UP STATUS
OUTPUT
EXIT 70 EXEC FLAG ON REQUEST FUNCTION
THRU ENTRY
EXIT TO EXEC
FOR RE-ENTRY,
SET UP STATUS SET UP REQUEST
FUNCTION REQUEST FUNCTION ERROR MESSAGE
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EXIT TO EXEC
ERROR R
MESSAGE
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o
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1
W REPORT LOOP ON EXIT TO EXEC
= ERROR ERROR FOR RE-ENTRY,
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1743-2 ASYNCHRONOUS COMMUNICATION CONTROLLER TEST
(ACCO86 Test No. 86)

I. OPERATIONAL PROCEDURE

A. REQUIREMENTS

1784-1 or -2 with 8K of memory

1743-2 Asynchronous Controller - DJ815

Distribution panel jumper plug or wires (optional)

CRT or equivalent to run Section 6 - Echo Test (obtional)

B. LOADING PROCEDURE

This test loads and executes correctly under SMM17. The calling sequence is
specified by the SMM17 system being used. If the equipment address is zero
when called, the test will use the prestored equipment address (IA+6).

C. TESTING PROCEDURE

The 1743-2 is tested in various configurations. Self-jumpered channels, chan-
nels connected to other channels, and channels connected to an I/O device

are tested. The test is interrupt-driven and times out interrupts. It will
release control to multiplex with other tests while awaiting an interrupt.

D. PARAMETERS

1. Stop 1
Al = 8671 Test ID (86), seven stops (7), parameter stop (1)
Ql = STJP Test unique Stop/Jump parameter (see TSTJIP)
2. Stop 2
A2 = 00FF Section Select parameter, bit 2 = Section 2, bit 3 = Sec-
tion 3 (There are eight sections (0-7).)
Q2 = 0200 Interrupt line select (Single bit represents interrupt line.)
Example: 0200 = Interrupt line 10,
3. Stop 3

A3 = OXXX Channel 0 selector (see Channel Select Codes)
Q3 = 1XXX Channel 1 selection

4, Stop 4
A4 = 2XXX Channel 2 selection
Q4 = 3XXX ‘Channel 3 selection
60182000 N 707-1
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8.

Stop 5

A5 4XXX Channel 4 selection
Q5 = XXX Channel 5 selection

Stop 6

AB = BXXX Channel 6 selection

Q6 = TXXX Channel 7 selection

Stop 7

A7 = Special data pattern (If bit 15=1, continuously send out selected
character in Section 5.)

Q7 = Test mode pattern (If set to 0, random data will be used as a test

mode pattern.)
Channel Select Codes

If channel word = 0, no modem or test cable is present.
Format of channel word:
PCDT
Where: P = Present channel number (bits 14-12)
C = Channel number (0-7), connected to present channel
if test jumpers are installed (bits 10-8)
D = Number of data bits/characters (5-8), this channel
jumpered for (bits 7-4).
T = Type of channel connection where (bits 2-0):
0 = No connection to this channel

1 = Modem connected to input/output device
2 = Modem in test mode or chan_nel' self-jumpered
3 = This channel test-jumpered to another channel
Examples:
A3 = 0080 Channel 0, eight data bits, no connection
Q3 = 1081 Channel 1, eight data bits, modem to 1/0O device
A4 = 2072 Channel 2, seven data bits, channel self-jumpered
A5 = 4563 Channel 4, six data bits, test-jumpered to channel 5
Q5 = 5463 Channel 5, six data bits, test-jumpered to channel 4

NOTE

Since internal hardware limits parameter's selec-
tion such as baud rate, data bits, parity, etc. to
pairs (0-1, 2-3, 4-5, 6-7), only these pairs should
be test-jumpered,
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U
9, TSTJP - Test Stop/Jump parameters

O Q1 bits 0-8 = Same meaning as SMM STJP.

B E. STOPS

U 1. Type 1 - Parameter Entry

For information on parameters, see Parameters section. This stop will
occur if STJP bit 0 is set.

)

(Yo
\_/ &/’

~.

Al = 8671
Q1 = TSTJP (see Parameters)
,_\ 2. Type 2 - End of Section
~ Stop at end of section. This stop will only occur if the test STJP bit 1 is
s set,
kv) Al = 8622 (86) test ID, (2) number of stops, (2) end of section
Q Q1 = TSTJP
A2 = 0S00 (S=section number)
Q2 = RTA Return address

N
)

3. Type 4 - End of Test

Stop at end of test. This stop will only occur if STJP bit 2 is set.

Al = 8624 (86) test ID, (2) number of stops, (4) end of test
Q Q1 = TSTJP

A2 = NNNN (NNNN = number of passes)

Q2 = RTA Return address

O

F. WORD MESSAGES

Q Word messages are available only if there is a TTY or equivalent available.
' (The following messages are information to the operator.)
C) 1. Initialization of the Test

ACC086 ASYNCHRONOUS COMMUNICATION CONTROLLER TEST
(’“) CP2F, VER. 3.1-1
= IA = XXXX FC = XX

O 2. Parameter Selection
ERROR IN CHANNEL PARAMETER
\;) This indicates that an error was made in the description of channel con-

figurations, After the message is typed, parameter selection will be re-

(Q entered.
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Echo Section - Section 6

ACC086 ECHO SECTION -~ CHARS TYPED ON TEST I/O
DEV WILL BE ECHOED BACK WHEN RETURN KEY DEPRESSED.
TYPE (Control E) TO EXIT SECTION.

This message alerts the operator that it is not actively testing but
awaiting characters to echo.

ERROR CODES

There is a common error routine; therefore, the error parameters always have

the same meanings. A description of the error parameters and codes follow.

1. A = 8658 (test number, number of stops, type of stops)
Q = Stop/Jump word
2. A = CXZZ (C=channel, X=section, ZZ=error)
Q = Return address
3. A = Last local I/O routine call address
Q = Enabled-channels (bit position = 1 = ENBLD)
4, A = Input data/status word
Q = Clock/protect status word
5. A = Function output (A register)
Q = Equip/channel output (Q register)
6. A = Bad data word (if appropriate)
Q = Good data word (if appropriate)
Error Number Error Description
01 Data compare error
02 Interrupt with CLK request clear
03 No interrupt with CLK request set
04 Controller internal reject
05 Controller external reject
06 No reject output to disable channel
07 . Reject on output to enable channel
08 Internal reject on input during interrupt service
09 . Internal reject on output during interrupt service
0A External reject on input during interrupt service
0B External reject on output during interrupt service
oC Unused bit set in clock status
0D Unused bit set in data status
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Error Number

II. SECTION DESCRIPTION

0E
oF
10
11
12
13
14
15
16
17
18
19
1A
1B
1C
1D
1E
1F
20
21
22

Error Description

Parity error set

Character lost set

Break error set

Clock status set after clear controller
Clock status clear after 100 milliseconds
Clock set after clear interrupt

Clock status clear after 1000 milliseconds
More than one interrupt for interrupt request
Timed-out waiting for interrupt

Character request not set

Bit set in data word after clear

Wrong channel replies another enabled

No character request after 250 clock pulses
Reject on input from disable channel
Channel enabled by a write

Character ready did not set

No character request after first character
Character request set after two characters
No character request after 100-millisecond wait
Character lost did not set

No character ready after 250 clock pulses

A. SECTION 0 - CONTROLLER STATIC TEST

The following is tested.

1.
2.

3.

60182000 N

Controller can be addressed.

Clock status
Clock status
Clock status

Clock status

is clear after clear controller,
sets.
clears with clear interrupt.

stays set after long delay.

Unused bits in clock status word are not set.

Controller is not causing unexpected interrupt.

Clock can cause interrupt if enabled.

Only one interrupt occurs when clock interrupt request is enabled.
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B. SECTION 1 - CHANNEL STATIC TEST

The following is tested.

1.
2,
3.

4.
5.

A data input will not cause external reject if channel is disabled.
A data output will cause external reject if channel is disabled.

A data input will reply if channel is enabled; character request will be set
(all other bits are clear).

If one channel is enabled, all others will reject using data output.

A data output will reply if channel is enabled and will reject if the channel
is disabled by channel disable,

C. SECTION 2 - CHARACTER REQUEST TEST

The following is tested.

1.
2.

3.
4,

Write function does not enable channel.

Output null character .to DTR channels. Check character request; it should
be set due to double buffering.

Output another null character. Character request should not be set.

Wait 100 milliseconds; character request should be set.

D.. SECTION 3 - CHARACTER READY/LOST TEST

This section tests the following on channels with modems in test mode and

channels test-jumpered.

1.
2.
3.
4,

Character Ready sets.
Character Lost does not set erroneously.
Character Lost sets,

Do 1, 2, and 3 transmitting in other direction.

E, SECTION 4 - TEST MODE DATA TEST

This section exercises channels with modems in test mode or channel pairs

test-jumpered.

1.

2,

707-6

Use data in test mode pattern to exercise receiver and transmitter.

If data in parameter is equal to zero, random data is set.
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F. SECTION 5 - TRANSMIT SPECIAL PATTERN TO ALL DTR CHANNELS

1.
2.

3.

Enable all DTR channels.
Transmit special pattern to all channels.

Check for last character (send 80).

G. SECTION 6 - ECHO TEST

1.
2.

3.

4,

Enable all DTR channels.
Scan for input.

Echo and store each character until 72 characters are received or carriage

return is received.

Print a buffer of characters received.

H., SECTION 7 - TRANSMIT ASCII RIPPLE PATTERN TO ALL DTR CHANNELS

1.

5.

Enable all channels.
Transmit carriage return and line feed.

Transmit character to all channels and start pattern with a different

character for each channel.
Update character and check for end of line (72 columns).

Output 64 lines.

III. MISCELLANEOUS

A, . JUMPER PLUGS

The following test jumper configurations must be followed to jumper channels

for self-test.

1.

60182000 N

Channel Connected to Self
Pin 2 is connected to pin 3, and pin 4 is connected to pin 5 on appropriate

channel plugs on the distribution panel.

Channel Pair Test Jumpered
The following example uses channels 0 and 1. This can be followed for
any other legal channel pair (2-3, 4-5, 6-7).

Pin 2 (channel 0) to pin 3 (channel 1)
Pin 3 (channel 0) to pin 2 (channel 1)
Pin 4 (channel 0) to pin 5 (channel 0)
Pin 4 (channel 1) to pin 5 (channel 1)
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B.

707-8

CRT OR EQUIVALENT

The CRT cable has to be modified if a modem is not used.

On either end of cable, remove wires from pins 4 and 5 and install jumpers

between pins 4 and 5.

On distribution panel end of cable,

-pin 20,

remove wire from pin 6 and connect to
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1743-1 SYNCHRONOUS COMMUNICATION CONTROLLER
(SCCA87 Test No. 87)
(FJ 606-A)

I. OPERATIONAL PROCEDURE

A. REQUIREMENTS

1784-1 or -2 with 8K of memory

1743-1 Synchronous Communication Controller and Distribution Panel and
RS-232-C Interface

Jumper plug or wires (optional)

TTY or Equivalent and a terminal to execute Section 6 - Transmit Message
TTY or Equivalent to execute Section 7 - Loop Characters and Output on
Comment Device

Furnished message to terminal device (Section 6 - optional)

B. LOADING PROCEDURES

This test loads and executes correctly under SMM17. The calling sequence is
specified by the SMM17 system being used. If the equipment address is zero
when called, the test will use the prestored equipment address (1A+6).

C. TESTING PROCEDURE

The 1743-1 is tested in various configurations. Self-jumpered channels or
channels jumpered to another are tested. If neither of the above is specified,
the test will use the channel command Test Mode. Five to eight bits/character
and any sync character bit configuration that is compatible with the hardware
are tested, Messages, composed and entered by the operator, are sent to the
terminal. The test is interrupt-driven and times out interrupts. 1t is stand-
alone because of the response time necessary to service the incoming data.

D. STOPS

1. Type 1 - Parameter Entry (Start of Test)

a, Stop 1
Al = 8751 test ID (87), five stops (5), parameter stdp (1)
Q1 = STJP test Stop/Jump parameter
60182000 N 708-1
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€.

f.

Stop 2
A2 = 01FF
Q2 = 0020
Stop 3
A3 = 00XX
Q3 = 00XX
Stop 4
A4 = 00XX
Q4 = X0XX
Stop 5
A5 = 0XXO0
Q5 = 000X
Stop 6
A = 00XX
Q6 = 00XX

Section select parameter, bit 2 = Section 2, bit 3 =
section 3 (There are nine sections (0-8); $BF is
preétored. )

Interrupt line select (Single bit represents interrupt
line. $20 is prestored. Example: 0020 = interrupt
line 5.)

Channel 0 selector (See Channel Select Codes)
Channel 1 selector

Test mode pattern for Section 4 (If set to 0, the char-
acter A will be used as a test mode pattern.)

Special data pattern for Section 5 (If set to X000, the
character A will be used as a pattern. If set, bit 15
indicates the character will be sent continuously.)

Repeat flags (If bit is set, character or message will
be repeated continuously.)

Bit 6 - Repeat Section 6

Bit 7 - Repeat Section 7

Bit 8 - Repeat Section 8

Controller and duplex flags, bit 0, controller number
(0 or 1) bit 1, 0 = full duplex, 1 = half duplex (Half
duplex requires special hardware setup for testing.)

Sync character (This parameter must coincide with
the hardware jumpers, prestored with $16.)

Special output character for Sections 1 and 3 (Pre-
stored as $20.)

60182000 N
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g. Channel Select Codes
If channel word = 0, no test is to be performed for this channel.
Format of channel word:

Bits 0 through 3:
0 = No test for this channel
= This channel test jumpered to other channel
= This channel test jumpered to self
Modem connected to I/O device

= No terminal connection and no jumpers

G W N =
L}

= Jumpered for Section 8

The channel select codes execute program sections only as follows:

Channel Select Code Executed Section
0 None
1 0, 4, 5, 7
2 0, 4, 5, 7
3 o, 1, 2, 3, 4, 5, 6, 7
4 0, 1, 2, 3, 4, 5, 1
5 0o, 1, 2, 3, 4, 5, 7, 8

Bits 4 through T7:

Number of data bits (5-8) this channel jumpered for; 8 is pre-

stored.

Section 7 will execute with 7- or 8-bit configuration only.

Bits 8 through 15:

Not used.

NOTE

When one channel is jumpered to the other
channel, the recipient channel must have a
select code of zero.

When Section 6 is executed, the select code
must be 3.

When Section 8 is executed, the select code
must be 5.

Examples:

A3 = 0000 Channel 0, no test for this channel

Q3 = 0080 Channel 1, no test for this channel

A3 = 0082 Channel 0, eight data bits, channel jumpered to self
Q3 = 0073 Channel 1, seven data bits, channel connected .to I/O

device
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4.

Type 1 - Parameter Entry (Section 6)

This stop is presented when Section 6 is executed.

a, Stop 1
Al = 8721
Q1 = STJP
b. Stop 2
Al = 00XX
Q1 = 00XX

Test ID (87), two stops (2), parameter stop (1)

Test Stop/Jump parameter

Character n of message

" Character N+1 of message

Parameter entries will be repeated until zeros are entered in a stop

which indicates end of the message.

may be entered (one character per register).

Type 2 - End of Section

a., Stop 1
Al = 8722
Q1 = STJP
b, Stop 2
A2 = 0X00 -
Q2 = XXXX

Test ID (87), two stops (2), end of section
Test Stop/Jump parameter

Section number
Return address

Type 4 - End of Test

a. Stop 1
Al = 8724
Q1 = STJP
b. Stop 2.
A2 = XXXX
Q2 = XXXX

Type 8 - Error

There is a common error routine; therefore, the error parameters always
have the same meanings.

follow.

a, Stop1l
Al = 87178
Q1 = STJP

Test ID (87), two stops (2), end of test (4)
Test Stop/Jump parameter

Pass count

Return address

Test ID (87), seven stops (7), error stop (
Test Stop/Jump parameter

A maximum of 80 characters

stop (2)

A description of the error parameters and codes

8)
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b. Stop 2

A2 = CXZZ (C=channel, X=section, ZZ=error code)
Q2 = Return address

c. Stop 3
A3 = Last local 1/O call address
Q3 = Second level I/O call address
‘ d. Stop 4

A4 = First level I/O call address
Q4 = Channel status word

e. Stop 5

A5 = Data/status word

Q5 = Clock/protect status word
f. Stop 6

A6 = Function output (A register)

Q6 = Equip/channel output (Q register)
g. Stop 7

AT

QT

Input data word (if appropriate)
Output data word (if appropriate) (The upper bits/character
filler bits are included.)

Error Number "Error Description

Data compare error

Interrupt with clock request clear

No interrupt with clock request set

Controller internal reject

Controller external reject

No reject output to disable channel

Reject on input to enable channel

Internal reject on input during interrupt service
Internal reject on output during interrupt service
External reject on input during interrupt service
External reject on output during interrupt service
Unused bit set in clock status

Unused bit set in data status

mum‘wgpcoooqmmuawmw

Parity error

60182000 N 708-5
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Error Number

F
10
11
12
13
14
15
16
17
18
19
1A
1B
1C
1D
1E
1F
20
21
22
23
24
25
26
27
28
29
2A
2B
2C
2D
2E
2F
30
31
32
33
34

Error Description

Character lost

Break error

Clock status set after clear controller

Clock status clear after 100 milliseconds

Clock set after clear interrupt

Clock status clear after 1000 milliseconds

More than one interrupt for interrupt request
Timed out waiting for interrupt

Character request not set

Bit set in data word after clear

Wrong channel replies another enabled

No character request after 100 clock pulses

Reject on input from disabled channel

External reject when selecting test mode

Data terminal ready bit not set after channel clear
External reject when disconnecting

Data terminal ready bit set after disconnecting
External reject when connecting

Data terminal ready bit not set after connecting
Test mode bit not set after select test mode

Test mode bit set after clear controller

Test mode bit set after clear adapter

Illegal bits set after clear adapter

External reject when clearing test mode

Test mode bit set after clear test mode

Data set ready status bit not set after request to send
Character ready bit set before test mode is on
Function request not set after enable channel

No character ready after 100 clock pulses

Sync character not sent but was received
Character received not a sync character

Sync not established after two sync characters sent
Sync not established after four sync characters sent
External reject when disabling channel

External reject when request to send

External reject when character request

Sync not established after 5 milliseconds

External reject when stop send

60182000 N
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Error Number

35
36
37
38
39
3A
3B
3C
3E

40
41
42
43
44
45
46
47
48
49
4A
4B
4D
4E
4F
50
51
52
53

E. WORD MESSAGES

Error Description

Character request should not be set

External reject when clear adapter

External reject when getting channel status

Sync ~not-established is not set after clear

Function request is not set after clear

Status ready is not set when carrier-on changes
Ring-indicator bit is not set

Status-ready is not set when ring indicator sets
Character-~lost status should be set when more than one
character sent

Function request is set after disablekchannel

External reject when output character

Sync is established after four sync characters are sent
External reject when output resync command
Sync-not-established bit is not set after resync command
Character' is not sent but was received

Carrier-on bit is not set

Sync-not-established bit is set after looping character
Character received is not the same as character sent
External reject when input data

Character-ready is not set

Character-request is set after stop send

No character request after 250 clock pulses
Status-ready is not set on parity error

External reject when stop is sent

Status ready bit should not be set

Status ready bit should be set

External reject when status request

Illegal bit in control channel status

Word messages are available only if there is a TTY or equivalent available.

The following messages

are information to the operator.

1. Initialization of the Test
SCCA87 SYNCHRONOUS COMMUNICATION CONTROLLER TEST. (FJ606-A)
CP2F, VER. 3.1-1
JA=XXXX, FC=XX
708-7
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Parameter Selection

ERROR IN CHANNEL PARAMETER

This indicates that an error was made in the description of channel
configurations. After the message is typed, parameter selection will be
reentered.

Section 6 - Transmit Furnished Characters to Terminal Device

SCCA87 SECTION 6 - SUBMIT CHARS (THE OLD ARE DISPLAYED)

INCLUDE ANY SYNC CHARS, MSG HEADERS AND EQT, AND PARITY

MAX 80 CHARACTERS. 0 = END OF MESSAGE

This message alerts the operator that the test is not actively testing but

awaiting characters to send.

Section 7 - Results of either Test Mode, Single Channel Jumpered Loop,
or Two Channel Jumpered Loop .

SCCA87 SECTION 7 - CHANNEL n LOOP RESULTS

This message alerts the operator that the complete character set ($20

through $5F) will follow after looping through the channel.

II. SECTION DESCRIPTIONS

A.

708-8

SECTION 0 - CONTROLLER STATIC TEST

The following is tested.

Controller can be addressed.

Clock status is clear after clear controller.
Clock status sets,

Clock status clears with clear interrupt.
Clock status stays set after long delay.
Unused bits in clock status word are not set.
Controller is not causing unexpected interrupt.
Clock can cause interrupt if enabled.

Only one interrupt occurs when clock interrupt request is enabled.

60182000 N
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B. SECTION 1 - CHANNEL STATIC TEST
The following is tested.

1. A program clear causes bits 1, 2, and 10 of channel status to be set
(all others except bit 6 should be reset), a disable channel command causes
bit 10 of channel status to be reset, and an enable channel causes bit 10
to be set.

2. A data input will not cause external reject if channel is disabled.
3. A data output will cause external reject if channel is disabled.

4, A data input will reply if channel is enabled; character request will be set.
(All other bits are clear.)

5. If one channel is enabled, all others will reject using data output.

6. A data output will reply if channel is enabled and will reject if the chan-
nel is disabled by channel disable. '

7. A program clear causes bit 2 of channel status to be set, a disconnect
causes bit 2 to be reset, and a connect causes bit 2 to be set.

8. A stop send command resets character-request status bit.
9. A request status command sets the status ready bit of the input control
channel,
C. SECTION 2 - TEST MODE BIT TEST
The following is tested.

1. Select-test-mode and clear-controller causes test mode status bit to be set

and reset.

2. Select-test-mode and clear-adapter causes test mode status bit to be set
and reset.

3. Select-test-mode and clear-test-mode causes test mode status bit to be
set and reset.

D. SECTION 3 - ADAPTER LOOP (ECHO) TEST
This section tests the following:
1. Character-ready status bit will not set before test mode is on.

2. A character can be sent and received by the same channel when in test
mode.

3. The receipt of sync characters clears the sync-not-established bit.

60182000 N 708-9
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4. A resync command sets the sync-not-established status bit.

5. Check if sync-not-established status bit sets when complete character set
(except $16) is sent.

6. Send random characters in test mode and check received character against
that sent (Loop Test).

SECTION 4 - TEST MODE DATA TEST

Send specified characters in test mode and check received character against

that sent (Loop Test).

SECTION 5 - CHARACTER READY/LOST TEST

The following is tested.

1. Character-ready sets and character- lost does not set erroneously.
2. Character-lost sets correctly.

This test may be repeated if operator enters flag in parameter.

SECTION 6 - TRANSMIT FURNISHED CHARACTERS TO TERMINAL DEVICE
1. Pick up message from operator.

2. Clear adapter, enable channel, and request to send.

3. Transmit all characters submitted.

4. Keep looping through submitted characters if prescribed by parameter AS5.

5. Do both channels before waiting for interrupt.

SECTION 7 - LOOP CHARACTERS AND OUTPUT OF COMMENT DEVICE

Loop the complete character set ($20 through $5F) through each active channel
and output on the comment device. The test will be repeated if prescribed
by parameter A5,

SECTION 8 - CHECK CARRIER-ON, RING-INDICATOR, AND STATUS-READY
STATUS BITS

This section tests internal hardware logic only and must be jumpered from
request-to-send.
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III. TEST FIXTURES

It is necessary to fabricate the following fixtures if Single Channel Loop or
Channel to Channel Loop Tests of test 87 are to be run. The Single Channel
Loop Test fixture must also be utilized if Internal Test Mode Tests are to be

run and there is no available modem.

A, SINGLE CHANNEL LOOP TEST (Transmit and receive on the same channel)

Use connector P/N 93609008 and make the following connections.

GRD 1 ——
XMIT DATA 2 ]
REC DATA 3
REQ TO SEND 4
CLEAR TO SEND 5‘%
DATA SET RDY 6 —+
GRT 7 —
CARRIER ON 8 —
XMIT CLOCK 15
._l

REC CLOCK 17 —s @D Square wave input 10 vpp; frequency
determines baud rate.
DATA TEAM RDY 20 @ and ® are tied together for Section 8.
RING INDICATOR 22 ————— This checks ring indicator and carrier
on.

(@D This signal must be supplied by a square wave generator or an oscillo-
scope calibrate output of the proper amplitude. If a modem exists on the
system, jumper this line to pin 15 of the connector of the cable connected

to the modem.
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B. CHANNEL TO CHANNEL LOOP TEST

Use two connectors each (P/N 93609008) and make the following connections.

TRANSMIT CHANNEL

GRD

XMIT DATA

REC DATA

REQ TO SEND
CLEAR TO SEND
DATA SET RDY
GRD

SERIAL XMIT CLK
DATA TEAM RDY

RELATIVE CHANNEL

1 <— 1
2 — ] NC 2
snc | >3
4 — 4
5:} +——5
6 — 6
7 —o L+
15 17
20 20

\

GRD

XMIT DATA

REC DATA

REQ TO SEND
CLEAR TO SEND
DATA SET RDY
GRD

SERIAL REC CLK
DATA TEAM RDY

SEE (D ON THE PREVIOUS PAGE.

8"
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EVENT COUNTER SUBSYSTEM

(CTRP81 Test No. 81)

I. OPERATIONAL PROCEDURE

A.

RESTRICTIONS
Bit 8 of SMM. control word must be set at load time to select MBS.

When selecting the 1573 Line Sync Clock alone to drive the Event Counter
System, certain hardware limitations and software considerations must be
observed, These are:

1. When executing Section O (Ripple Carry Test) the 1573 must be jumpered
at 480 Hz or slower. Software overhead dictates this low rate. Due to
the Event Counter configuration, only the low order 4 channels may be
tested, four 8-bit counters or two 16-bit counters.

2. When executing Section 1 (Event Per Unit Time Test ) the 1573 must be
jumpered at 480 Hz or slower. Software overhead dictates this low rate.
Due to the Event Counter configuration, only channel addresses 0 and 2
may be checked.

3. When executing Section 2 (Full Register Count) the 1573 must be jumpered
at 480 Hz or slower. At this frequency the test will be complete execution
in 8 minutes.

When selecting the shorting connector as a driving device only Section 0 may
be executed. Initialization error F1 will be reported if more than Section 0
is selected. One shorting connector will handle only 16 channel addresses,

16 8-bit registers or 8 16-bit registers.

LOADING PROCEDURE

The SKIP switch must be set during execution of quick look to force a monitor
parameter stop. When this monitor stop occurs, bit 08 of the Stop/Jump
parameter word must be set to retain the Modular Based Subroutines (MBS)
package required to execute this test.

PARAMETERS

If bit 0 of the Stop/Jump parameter word is set, the test will stop for one

monitor stop and seven test parameter stops as follows:

60182000 J 753-1



First Stop: A = ID Word
Q = Stop/Jump Parameter
Second Stop: A = Test Sections to be Executed
Q = DCT/MDC Equip Addr Associated with the ECU *
A Register fs 43 2 1 0|
’ LLRun Section 0 - Ripple Carry Test
L_Run Section 1 - Event-Per-Unit Time
L Run Section 2 - Maximum Count
Third Stop: A = First Channel Addr Assigned to the ECU "
@ = Last Channel Addr Assigned to the ECU
Fourth Stop: A = First Channel Addr to be Tested
Q = First Channel Addr Assigned to the Driving Device **
Fifth Stop: A = Encoded Bits Defining Each 8-Bit Counter, For Counters
0-15
Q = Encoded Bits Defining Each 8-Bit Counter, For Counters
16-31

If A register bit 0, and 1 are set, 2 and 3 are not set. Counters 0 and 1 de-
fined as two-8-bit counters and counters 2 and 3 are tied together to form a

16-bit counter,

Sixth Stop: A = Status Bit/Interrupt Lines Assigned to ECU
@ = Unused .
l15 12 | 11 8 |7 4 | 0]
B L B

3
L
LSecond interrupt

line to be de-
fined (if required).
Status bit associated with

the second interrupt line
defined.

First interrupt line to
be defined (if required).

Status bit associated with
the first interrupt line defined.

Seventh Stop: A
Q

First Station Address Assigned to the ECU

First Station Address Assigned to the Driving device,
if required

n

* Set bit 15 if running on a DCT.

** A shorting connector driving device may only execute Section 0.

753-2 60182000 J
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Eighth Stop: A

Encoded Bits Defining the Driving Device

Q = DCT/MDC Equip Addr Associated with the Device Driving
the ECU
A Register (15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
L1553 or
1553/1555
Logic
1553-1555 Relay
1573
l—-Shorting Connector*

D. STOP AND JUMP SETTINGS

Square Wave Output
Frequency of 1573
Line Sync Clock
Unit - Cycles per
Second

Bit settings in the Stop/Jump word are the standard SMM assignments.

Bit Stops

0 Stop to Enter Test Parameters

W N =

Jumps

Not Used
Omit Type

O 0 9 & O

Stop at. End of Test Section
Stop at End of Test
Stop on Error

Repeat Conditions
Repeat Test Section
Repeat Test

outs

Display Memory Return Address

10 Re-Enter Test Parameters

Each individual test running under control of SMM17 3.0 may have unique

Stop/Jump words.

The monitor may have a unique Stop/Jump word,

To im-

* A shorting connector driving device may only execute Section O.

60182000 J
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plement this capability the Stop/Jump processor maintains a table of Stop/Jump
words for the monitor and each of the loaded tests. Only the Stop/Jump word
for the test or monitor requesting the current monitor stop (as when the SKIP
switch is set) will be updated. In this fashion only the monitor's Stop/Jump
word, or a single tests Stop/Jump word, can be altered.

A problem may exist when the operator attempts to change a tests Stop/Jump
word while the test is running, i.e., after an error so to omit typeouts and
repeat conditions. It is possible to change the monitor's Stop/Jump word
rather than the tests Stop/Jump word. One of two actions may be taken to
prevent this from happening:

1. Execute the test with bit 03 set, stop on Errors. When the test stops to re-
port an error, the tests Stop/Jump word may successfully be changed.

2. When a monitor stop is executed by setting the SKIP switch, set the A register
of the first stop (the ID word) to all zeros. This will cause all the individual
Stop/Jump words to be set to the same value.

MESSAGES

1. Initial Program Typeout

FR117 ECS TEST 81
IA = XXXX

2. Completed Pass Typeout

A Q A Q
8124 NUM1 NUM2 NUM3

NUM1 - SMM Parameter Word

NUM2 - Pass Count
NUM3 = Return Address

3. Error Typeouts

The errors of test CTR can be grouped into two general categories.
Those associated with each unique diagnostic section and those associated
with the I/O cycle, which are common to all diagnostic sections.

a. I/O Cycle Error Reporting
I/O cycle error reporting can be identified by the test error pointer
being between 00 and OF. The first 4 pairs of A/Q typeouts in this
report have a standardized definition, These definitions are as follows:
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A Q A Q A Q A Q
1D ST/JP SS/EE RTN MBSERR IO/RP (A) Q)

ID = SMM Identifier Word
ST/JP = SMM Stop/Jump Parameter Word
SS/EE = Test Section Number and Test Error Pointer
RTN = Return Address
MBSERR = MBS Monitor Detected Error Code
00 - Status Time Out Error
01 - I/O Time Out Error
02 - I/O Response Error
03 - Status Error

04 - Interrupt Time Out Error

IO/RP = Last I/O Operations Performed and the Associated Response
IO - 10 = Write
20 = Read
30 = Function
RP- 10 = Reply
20 = External Reject
30 = Internal Reject

(A), (Q) = Register Contents Relative to the Last I/O Operation

The next 3 pairs of A/Q typeouts vary with the type of MBS monitor de-
tected error code. The content of these 3 pairs of typeouts are as follows:

MBS Error ‘
Cde A Q@ & Q@ A

00 ACT ACT CLOCK OCBS - -
STS1 STS2

01 ACT ACT CLOCK - - -
STS1 STS2

03 ACT EXP ACT EXP - -
STS1 STS1 STS2 STS2

04 ACT ACT CLOCK INT INT ASGN
STS1 STS2 LINE MASK LINES
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ACT STS1, ACT STS2 - Actual status 1 and status 2 copied from the
ECS.

EXP STS1, EXP STS2 - Expected status 1 and status 2.

CLOCK - The time limit in milliseconds which expired waiting for the
specified condition to occur.

OCBS - The control word being used during a dynamic status check.
C = 1 Repeating the status check if the specified bit was on.

2 Repeating the status check if the specified bit was off.

B = A hexadecimal number 0 through F defining the status bit
0 through 15 within the status word being monitored.
S = 0 - Monitoring director 1 status.

1 - Monitoring director 2 status.
INT LINE - The line number of the interrupt whichb occurred,
INT MASK - The interrupt mask being used at the time of the interrupt.

ASGN LINES - A summation of all the interrupt lines assigned to the

device.
I/O Cycle Error Pointers

The following 16 error pointers relate to not only what condition was in
error, but where it occurred within the I1/O cycle. Refer to Figure 1
for the sequence of possible error pointers. These error pointers
must be interpreted in relation to the MBSERR error code of the error

message.

‘ 15 8 7 0
SSEE = SsS EE

I—Error Pointer
Test Section Number

The test section numbers are defined as follows:
00 - Ripple - Carry ~ Test
01 - Event - Per - Unit Time Test
02 - Maximum Count Test

" The error pointers are defined as follows:

00 - An error was detected attempting to connect to the ECS subsystem.
01 - An error was detected attempting to preload a counter register.
02 - Interrupt status was not all zeros or the ECS did not respond to

the interrupt status request.

60182000 J
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03

04

05
06

07

08

09

0A

0B

oC

0D

OE

OF

An error was detected attempting to function the 1573 to enable
sync.

An error was detected attempting to function the 1573 to disable
sync.

An error was detected attempting to function the 1572,

An error was detected communicating to the 1500 device driving
the ECS.

An error was detected communicating to the 1500 device driving
the event counter system.

An error was detected attempting to function the 1573 to disable
sync.

An error was detected attempting a Read-No-Execute command
to the ECS.

Interrupt status was not as expected, or the ECS did not respond
to the interrupt status request.

An error was detected attempting a Read-Execute command to the
ECS.

Interrupt status was not as expected, or the ECS did not respond
to the interrupt status request.

An error was detected attempting a Read-Execute command to the
ECS.

Interrupt status was not all zeros, or the ECS did not respond to
the interrupt status request.

An error was detected attempting to connect to the driving de-
vice subsystem.
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I/O Cycle
ENTRY

PRELOAD
REGISTERS
ERROR CODE

CHECII{ ALL
INTERRUPT
STATUS
ERROR CODE 2

I
INCREMENT
THE REGISTER

ERROR ICODE 3

EXECUTE A

'READ-NO-EXECUTE

COMMAND
ERROR CODE 4

CHECK ALL
INTERRUPT
STATUS
ERROR CODE 5

EXECUTE A
READ EXECUTE
COMMAND
ERROR CODE 7

CHECI|{ ALL
INTERRUPT
STATUS
ERROR CODE 8

EXECUTE A
READ EXECUTE
COMMAND
ERROR CODE 9

CHECK ALL
INTERRUPT
STATUS
ERROR CODE A

I
1/O CYCLE
EXIT

O

OO0 0000000

L >

@

O O O

Figure 1. Sequencing of I/O Cycle Error Codes
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Test Section Error Reporting

Errors detected by the test sections not associated with I/O operations
are reported in 4 pairs of A/Q typeouts, identified by error pointer
greater than 10, defined as follows:

A Q A Q A Q A Q
D ST/JP SS/EE RTN ACT EXP COUNT ADDR

ID = SMM Id Word

ST/JP = SMM Stop/Jump Parameter Word

SS/EE = Test Section Number and Test Error Pointer

RTN = Return Address

ACT = The Actual Condition Found

EXP = The Expected Condition

COUNT = The I/O Cycle Pass Count

ADDR = The Event Counter Register Address Containing the Reported
error

1) Error Codes For Section 0 - Ripple Carry Test

10 - The counter register did not increment by 1 count.
11 - A Read-No-Execute command did not leave the counter
register undisturbed.
- Shorting plug only: The Read-No-Execute command did not
increment the register by one count. ,
12 - A read Execute command did not clear the counter register

to zero.

2) Error Codes for Section 1 - Event - Per - Unit - Time
20 - A register counted prior to sync enable.
21 - Basic counting error,
22 - A register counted after the disabling sync.

3) Error Codes for Section 2 - Maximum Count Test

031 - The lower 8 bits of an A register input from an even
channel address 8-bit register does not contain the correct
count.

032 - The upper 8 bits of an A register input from an even
channel address 8-bit register are not all zeros.

033 - The A register input of an even channel address 8-bit or
16-bit register are not all zeros.

034 - The lower 8 bits of an A register input from an odd channel
address 8-bit register are not all zeros.
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035 - The upper. 8 bits of an A register input from an odd channel
address 8-bit register does not contain the correct count.

036 - The lower 8 bits of an A register input from an even chan-
nel address 16-bit register does not contain the correct
count. A

037 - The upper 8 bits of an A register input from an even channel
address 16-bit register does not contain the correct count.

e. Initialization Errors

OF0 - No driving device was selected. ‘

OF'1 - Sections not defined correctly when running with a shorting plug.

0F2 - ECS response error when trying to enable the lower group
interrupt (counter address 0 to 15).

0F3 - ECS response error when tfying to enable the upper group
interrupt (counter addresses 16-31).

0F4 - 1573 frequency not defined correctly.

f. Error Codes for the Interrupt Processor

040 - An interrupt did not occur when expected.

II. DESCRIPTION

A,

753-10

SECTION 0 - RIPPLE CARRY TEST

. Section 0 tests each reg15ter singly for the proper execution of the following:

1. Each bit of every register can be preloaded to logical zero or to logical
one. .

2. Each register can. increment by one count.

3. A Read-No- Execute command does not change the contents of the addressed
register. ’

4, A Read Execute command after readmg the reg15ter clears the contents
of the addressed reglster to zero.

5. Overflowmg each reg1ster sets an mterrupt status and produces an inter-
‘rupt.-

6. Reading interrupt status resets the interrupt status to zero.
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After each of 16 passes through the common I/O cycle, Section 0 will execute
the following:

1. Preload the addressed register with a value equal to 2"-1 where 0 <N
< 8 for 8-bit registers and 0 < N < 16 for 16-bit registers.

2, Check all interrupt status to be zero.
3. Increment the addressed register by one count.
4, Read without clearing the value contained within the addressed register.

5, Check all interrupt status. If overflow occurred due to the increment,
verify the status accordingly.

6. Read and clear the value contained within the addressed register.
7. Check all interrupt status to be zero.
8. Read and clear the value contained within the addressed register.

Any errors detected by the monitor during execution of this I/O cycle will
be reported as described in the I/O cycle error reporting section.

After executing each pass through the I/O cycle, Section 0 verifies the data
read back from the register. A check is made to verify:

1. The Read-No-Execute command read a value equal to the preload value + 1.

2. The first Read-Execute command read the same value as the Read-No-
Execute command.

3. The second Read-Execute command read all zeros.

Each register in turn is checked throughout its full count range - 0 to $00FF
for 8-bit registers and 0 to $FFFF for 16-bit registers. The section ter-
minates when all registers have been individually cycled up and checked.

In the event full testing is not possible, Section 0 may be executed with a
shorting plug connected to J02 and/or J03, the cable input connectors to the
events counter. In this configuration a quick check of 75 percent of the events
counter may be made.

With a shorting plug connected as an input, the logic within the control sections
is such that changing the channel address will cause all registers to increment
by one count.
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Section 0 will execute in the normal fashion with the shorting plug installed
with one exception; the section normally verifies that a Read-No-Execute in-
struction followed by a Read Execute instruction both yield the same value, and
a second Read Execute instruction yields all zeros., With the shorting plug
installed, the first Read Execute instruction will yield a value one greater than
that read in the Read-No-Execute instruction.

SECTION 1 - EVENT - PER - UNIT - TIME TEST

Section 1 tests all registers in parallel for the proper execution of the following:

1, Each register does not count before an enabling sync pulse,

2, Each register counts properly after an enabling sync pulse.

3. Each register stops counting after a disabling sync pulse.

Section 1 verifies that each register will not count until receipt of an enabling
sync pulse. This pulse will be generated by a 1573/1572. The section will
then produce counts to all the registers configured for the test until a second
sync pulse is generated. The section will then produce another series of
counts to verify the register will not count beyond the disabling sync.

On the first pass through the I/O cycle Section 1 will do the following:

1. Preload all registers to zero.

2. Produce counts to all the counter registers configured for the test.

3. Do Read-No-Executes from each of the counter registers.,

The section will then verify that all the registers have not counted. The second
pass through the I/O cycle Section 1 will do the following:

1. Set up the 1572 and 1573 to produce a sync pulse as defined in the Stop/
Jump parameters. :

2. Produce counts to fhe counter registers for 2-1/2 sync pulse periods.
3. Disable the 1573 sync output.

4. Do Read-No-Executes from each of the counter registers.

The section will then verify that each register has counted properly. After the third

pass through the I/O cycle Section 1 will do the following:
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1. Produce counts to all the counter registers configured to the test.

2. Do Read-No-Executes from each of the counter registers.
The section will then verify the registers did not count.

SECTION 2 - MAXIMUM COUNT TEST
Section 2 tests all registers for the proper execution of the following:
1. Properly incrementing over the entire register range.

2, Not incrementing when all other registers within the module increment
(cross talk check).

3. Produce an interrupt and interrupt status when overflow occurs.

Section 2 counts all registers from 0 to their full count-$00FF for 8-bit
registers and $FFFF for 16-bit registers. All registers within the module
are tested simultaneously. Incrementing is executed in a '"sliding zero' con-
cept (all registers increment except one) the one non-incrementing counter
changing from one register to another. At completion of the counting cycle,
all registers will have incremented 16 counts greater than their preload value.
In an events counter module configured with both 16-bit and 8-bit registers,
the 16-bit registers will make one full count (0 to $FFFF) per pass through
Section 2. The 8-bit counters will make 256 full count passes (0 to $00FF)
through each pass. Each of the passes through the common I/O cycle, Sec-
tion 2 will do the following:

1. Preload all registers with a value equal to 0, $10, $20, $30, etc. up to
$00F0 for 8-bit registers and $FFFO0 for 16-bit registers.

2. Check all interrupt status to be zero.
3. Increment all registers by 16 counts.
4. Read without clearing the new value in each of the registers.

5. Check all interrupt status. If overflow occurred due to the incrementing,

verify the status accordingly.
6. Read and clear the value contained in each of the registers.
7. Check all interrupt status to be zero.

8. Read and clear the value contained in each of the registers.

Any errors detected by the monitor during execution of this I/O cycle will be
reported as described in I/O cycle error reporting.
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After executing each pass through the I/O cycle, Section 2 verifies the data
read back from each register. A check is made to verify that the Read-No-
Execute read a value in which:

1. The unused bits of the A register were zero.

2, The counter register value was equal to the preload wvalue +16.

III. PHYSICAL REQUIREMENTS

A.

753-14

CODE REQUIREMENTS

This test requires 97016 core locations. The SMM monitor must contain the
MBS package for a total monitor length of ODOO16
requirement to run this test alone is 167016 locations.

words. A minimum core

EXECUTION TIME

To execute all test sections with a full complement of registers requires
approximately 70 seconds.

SPECIAL EQUIPMENT

-To execute Sections 0 and 2, a minimum of 1 and maximum of 2 cables are

required to connect the driving device to the events counter.

An alternate test setup is to execute only Section 0 with a shorting plug lo-
cated in the cable inputs of events counter module.
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NITIALIZATION
ENTRY

UPDATE IA + 5
FOR TEST
STARTING

UPDATEIA + 7

TO TEST FWA

y

TYPEOUT
NAME
AND FWA

UPDATE LASTAD|
WITH TEST LWA

REQUEST
INT LINE

y
EXIT TO
MONITOR

START TEST
ENTRY

RE-ENTER
PARAMETERS
ENTRY

PARAMETER
STOP REQ

EXIT TO SMM17
MONITOR FOR
PARAMETERS

SET DRIYING
SWT_FILL
SELECTED

SECTIONS CELL

o

FILL EQUIP
ADDR

&

SET: INT/BIT
PARAMETERS,
FCA, MAXIMUM
## OF CHANNEL
INT SWT

RUN WITH
INTERRUPTS ?

SET ECS MASK

TEST COUNTER INITIALIZATION AND START UP
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CLR: LOOPING
SWITCH
SECTION PNTR

)

LOOK FOR
TEST SECTION

MORE SECTIONS
TO BE RUN

INCREMENT
POINTER

FOUND A
SELECTED
SECTION

RETURN
FROM
SELECTED

STOP AT END
OF TEST

SAVE SEARCH

PARAMETERS | STOP AT END

OF SECTION

FORMAT CALL
TO MONITOR

EXIT TO
SELECTED
SECTION

YES

REPEAT

EXIT TO SECTION

MONITOR STOP
ROUTINE

REPEAT TEST

FORMAT CALL
TO MONITOR

y
FORMAT CALL EXIT TO

TO MONITOR RE-ENTER MONITOR STOP
PARAMETER ROUTINE
) A
EXIT TO
MONITOR STOP RE S TORE
ROUTINE PARAMETERS

TEST COUNTER SECTION SEARCH & EXECUTION CONTROL
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SECTION 0
ENTRY

SET: PRELOAD =0
LASTTIME =0
CHAN ADDR D=0
DIG WRD 31 =0
DIGWRD 15 =0

‘YES

y
SET UP 1/0
CYCLE CALL
PARAMETERS

IS PRELOAD

=0 ?

SET PRELOAD =
2(PRELOAD) -1

RPE
050

TEST COUNTER SECTION 0 RIPPLE CARRY (1)

60182000 J

IS PRELOAD
= $FF

SET 8 BIT REG
INT STAT'S = 1

REGISTER BEING

IS PRELOAD
= $FFFF

SET 16 BIT REG
INT STAT'S = 1

SET LAST
TIME SWITCH

RPE
OFQ

INCREMENT
PRELOAD

RPE
070

EXECUTE
I/0CYCLE
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REG BEING
TESTED

PRELOAD =——>
TEMP

MASK PRELOAD
TO 00FF—>TEMP

IS THIS AN
ADDR

ODD CHANNEL

SWAP UPPER AND
LOWER 8 BITS
OF DATA WORD

1S,
BUFFER 300 =
TEMP CELL

IS

BUFFER 500 =

TEMP CELL
?

IS
BUFFER 600 =
ZERO ?

ERROR ROUTINE

C

EXIT TO
ERROR ROUTINE
ERROR 10

EXIT TO
ERROR 11

EXIT TO
ERROR ROUTINE
ERROR 12

REPEAT

CONDITIONS

CLEAR INT
PARAMETERS
IN 1/0 CYCLE

TEST COUNTER SECTION 0 RIPPLE CARRY (2)
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RD TO NO ADDR DEL YES
8 BI TA
T REGISTER DDR DELTS
?
y
@ [ (i
8 BIT REGISTER SECTION 1
CLEAR 1/0
CYCLE
PARAMETERS

RETURN
FOR NEXT
REGISTER

TEST COUNTER SECTION 0 RIPPLE CARRY (3)
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SECTION 2
ENTRY

SET: PASS =0
16 CNT=0

"1/0 CYCLE
CONTROL
PARAMETERS

&

SET BUFFER
INDEX TO ZERO

IS PASS COUNT
=0

YES 1S 256 COUNT
=0 -

TEST COUNTER SECTION 2 MAXIMUM COUNT (1)
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IS PASS COUNT YES
=157

SET 8 BIT INT
RESPONSE SET
EXPECT INT
SWITCH

1S PASS COUNT NO

=167

1S 8 BIT

COUNTER

ADDR’ED
?

SET
PRELOAD=0

SET
PRELOAD=0
INCR CHAN

ADDR ADD 1
TO PRELOAD

IS 8 BIT

COUNTER

ADDR’ED
?

IS AN ODD
CHANNEL
ADDR’ED ?

ADD 16 TO
PRELOAD

&)

O

O

TEST COUNTER MAXIMUM COUNT (2)
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IS ADDR
DELTA ITS MAX
VALUE

MCE
205

IS PASS COUNT
=15

SET LAST
TIME SWT
SET 8 AND 16
BIT COUNTER
INT RESPONSES

CLEAR PASS

IS PASS COUNT COUNT

=16

EXIT TO 1/0
CYCLE

MCE
600

TEST COUNTER MAXIMUM COUNT (3)
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&

INCREMENT
PASS COUNT

INCREMENT

IS PASS COUNT 256 COUNT

=16

SET CHAN
ADDR DELTA
TO ZERO

&

MASK ACTUAL VALUE:
FFFF TO TEMP
OOFF TO TEMP+1
FFOO TO TEMP +2

IS PASS COUNT
=16 ADDR

YES

IS AN 8
BIT REGISTER
BEING ;I'ESTE

IS AN 8
BIT REGISTER
BEING TESTED

?

MCE
730

TEST COUNTER SECTION 2 MAXIMUM COUNT (4)
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IS TEMP +1
= COUNT
X 16

IS TEMP+1
= COUNT
X 16

REPORT
31 ERROR

NO

X 16

REPORT
36 ERROR

IS TEMP+2
= 256 COUNT
X 256

REPORT
32 ERROR

REPORT
37 ERROR

ORT
33 ERROR

MCE
800

IS TEMP+2
=256 COUNT
X 256 ?

IS TEMP+2
= COUNT

REPORT
35 ERROR

REPORT
34 ERROR

ORT
RROR

TEST COUNTER SECTION 2 MAXIMUM COUNT (5)
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MCE
800

INCREMENT
CHANNEL ADDR
DELTA

IS 16 COUNT
=16

DECREMENT 256
COUNT BY 1

DECREMENT 16
COUNT BY 1

MCE
550

60182000 J

IS CHAN
ADDR ITS MAX
VALUE

IS REPEAT

CONDITIONS SET

CLEAR ALL
SWITCHES

EXIT TO
SECTION
SEARCH

TEST COUNTER SECTION 2 MAXIMUM COUNT (6)
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1/0 CYCLE
ENTRY

EPUT

YES

SECTION ?

YES DRIVING

SET-ADDR
TO ECS

PRELOAD CNTR
REGISTER
FROM BFR 100

. CHECK
INTERRUPT
STATUS

SET ADDR
TO DRIVER

INCREMENT
NTR

FROM BFR 200

SET ADDR
TO ECS

SAMPLE CNTR
REGISTER WITH
READ-NO-
EXECUTE DATA
TO BFR 300

YES
EXIT TO INT
PROCESSOR

753-26

WITH 1553

SET ADDR
TO DRIVER

ENABLE 1573
- SYNC AND
INTERRUPT

CHECK
STATUS

EXIT TO

" RECOGNIZE
INTERRUPT
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5

TEST COUNTER 1/0 CYCLE FLOY DIAGRAM (2)

{e]3
400

CHECK
INTERRUPT
STATUS

RIPPLE EVENT MAX COUNT
CARRY PER UNIT TIME SECTION EXIT
SECTION ? SECTION ? 1/0 CYCLE

INCREMENT CNTR

REGISTER BY
OUTPUT FROM
BUFFER 200
SET ADDR
FOR ECS
105\, 10E
N 900
CHECK
FEAR oNT INTERRUPT
CLEAR CNTR TERRUF
REGISTER INTO
BUFFER 500
y
CLEAR ERROR
POINTER
IN%:ESESPT INCREMENT
STATUS PASS COUNT
< EXIT )
READ COUNTER
REGISTER INTO 1/0 CYCLE

BUFFER 600

I0E
900
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. TEST COUNTER INTERRUPT PROCESSOR

NTRY FRO
RECOGNIZE
INTERRUPT
ROUTINE

SET
SWITCH =0

DISABLE 1573
SYNC AND
INTERRUPT

T EPUT. N
_ SECTION ?

INCREMENT CNTR

EXIT TO

REGISTER BY
OUTPUT FROM V?o?a%lé ;
BUFFER 200 :
SET SET ADDR
SWITCH =1 FOR ECS
A
EXITTO SET
RECOGNIZE DESELECT ALL SWITCH =1
INTERRUPT INTERRUPTS
‘ .
EXIT TO PRELOAD
1/0 CYCLE REG FROM
I0E 300 BUFFER 100

EXIT 7O -

RECOGNIZE
INT
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TEST COUNTER — INTERRUPT SETUP - 16 BIT REGISTERS

16 BIT REG

INTERRUPT

RESPONSE
SET UP ENTRY

SET:

MASK=1
COUNTER =#*
OF CHANNELS
INDEX=1

1ZE \¢
854

COUNTER= COUNTER-1

IZE
851/~

COUNTER=COUNTER-1

v

MASK=2 X MASK-1

IS

COUNTER \,_NO
=02

IS
COUNTER
=16 ?

COMPLEMENT 8 BIT MASK

v

FORM 16 BIT MASK

INDEX=0 NO
?
EXIT SET: MASK=1
ROUTINE INDEX=0
60182000 L
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TEST COUNTER ~ INTERRUPT SETUP - 8 BIT REGISTERS

8 BIT REG
INTERRUPT
RESPONSE
SETUP ENTRY

SET:
MASK=1
INDEX=0
COUNTER-0
RESPONSE=0

©

AND MASK & CODED
REGISTERED WORD

RESULT= 0 2>—NC

EOR MASK & CODED
REGISTER WORD

BUILD RESPONSE WORD

v

. BUILD RESPONSE WORD

]

MASK 2 X MASK

IZE

803 /

" COUNTER=COUNTER+1

YES COUNTER\ NO
: ™~

< EXIT ROUTINE ,

§ 753-30

=NUMBER OF >

CHANNELS ?

MASK=1

|

INDEX=INDEX 1

&

COUNTER
=16?

MASK=2 X MASK

()
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TEST COUNTER ERROR ROUTINES FLOW DIAGRAM

INTERNAL
ERROR
PROCESSOR
ENTRY

FORM
SECTION/ERROR
wD

)

FILL ACTUAL,
EXPECTED
VALUES

&)

FILL ID WORD

BIT 09 O
STOP/JUMP
SET

EXIT TO
SMM17
MONITOR
FOR
REPORTING

Y

1/0 CYCLE
ERROR
PROCESSOR
ENTRY

‘ FORM
SECTION/ERROR
WORD

ADD BIAS TO
RETURN ADDR

CONDITIONS
SET ?

FORM CURRENT
CHAN ADDR

CONVERT
TO ASC It

TYPEOUT
ABORT
MESSAGE

EXIT TO 1/0

CYCLE END

Y\

DECREMENT
PRELOAD

EXIT TO
1/0 CYCLE
START
- 10E 000
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DIGITAL INPUT/OUTPUT SUBSYSTEM
(DIO083 Test No. 83)

I. OPERATING PROCEDURES

A. RESTRICTIONS

1. Interrupt lines may not be defined in stop 5 without also defining sync

timing in stop 6. Sync timing may be defined without defining interrupts.

2. The data values defined in stop 4 will be used only if bits 10 or 11 of
stop 2 (test sections and data patterns) are selected. If bit 10 is selected
(non-changing data), the first digital data value defined in stop 4 will be
repeated as the output value., If bit 11 is selected (alternating data), both
digital values defined in stop 4 will be output.

3. Any combination of data patterns may be defined with any combination of
data transfer test sections.

4. Only one type of sync may be defined for test execution. Repetitive
sync (bit 0) is to accommodate a cyclic sync signal as would be available
from a test oscillator or peripheral equipment. Multiple words will be
transferred through each data channel. Manual sync (bit 05) is to accom-
modate 1 sync pulse per data channel, which might be generated by

switches or test clip leads. Only one word is transferred through each
data channel.

B. PARAMETERS

If bit 0 of the Stop/Jump parameter word is set, the test will stop for one
monitor stop and six parameter stops as follows:

First Stop: A: ID Word
Q: Stop/Jump Parameter

Second Stop: A: Test sections, Data Patterns to be Executed
Q: Equipment Adder of the digital Output Unit
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A REGISTER:

)
(12 11 10 9 8 7 6 5 4 3 2 1 0

g L_Connects Only
—Write Only
L Read Only
W

rite - Read Closed Loop

Repetitive Sync I/0O
LManual Sync 1/0
— Omit Data Check
LSliding 1's Data Pattern
*—Sliding 0's Data Pattern
— Non-changing Data Pattern

—Alternating Data Pattern

——Random Data Pattern

Third Stop: A:  First Channel Address of the Digital Output Unit
Q: Last Channel Address of the Digital Output Unit
Fourth Stop: A: First Digital Data Value
Q: Alternate Digital Data Value
Fifth Stop: A: Expected Status 1 Status of DCT
Q: Function Word for Station 0 Output
A Register 15 9 8 7 6 5 4 3 2 1 0O

Ready
Protect Fault Interrupt

End-of-Sequence Interrupt
(1574) :

External Sync Interrupt

Line Synchronized Timing
Interrupt (1573)

1574 Present in System

1573 Present in System
External Sync Enabled to Sync 2 Line Protected
End-of-Sequence 1574

754-2 60182000 J
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Q Register {15 14 13 12 11 10 9 8 7 6 5 43 2 1 0

Enable 1573 Interrupt—]
Disable 1573 Interrupt ——!
Enable 1573 Output to
Sync 1 Line
Disable 1573 QOutput from
Sync'1 Line

Enable External Sync to Sync 2 Line —

Disable External Sync from Sync 2 Line —
Not Used

Not Used

Sixth Stop:

Seventh Stop:

Eighth Stop:
Not Used

er &opr o>

C. STOP AND JUMP SETTINGS

LCIear DCT Analog-to-
Digital Controllers

‘ Reset Protect Fault
Interrupt

| Reset End-of-Sequence
Interrupt

~Reset External Sync Interrupt

Disable End-of-Sequence Interrupt
Enable End-of-Sequence Interrupt

Disable External Sync Interrupt
Enable External Sync Interrupt

Interrupt Line for Output Unit
Interrupt Line for Input Unit

Time between Sync Pulses, if in Milliseconds
Time between Sync Pulses, if in Microseconds

First Channel Address of the Digital Input Unit

Bit settings in the Stop/Jump word are the standard SMM assignments:

fos]

W DN c>|

Jumps

© 0 3 O O

it Stops

Stop to Enter Test Parameters
Stop at End of Test Section
Stop at End of Test

Stop on Error

Repeat Conditions

Repeat Test Section

Repeat Test

Not Used

Omit Typeouts

Display Memory Return Address

10 Re-enter Test Parameters

60182000 J
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D. MESSAGES
1. Initial Program Typeout

1553/54-1544/45 DIGITAL 1/O TEST 83
IA=xxxx
xxxx = Test Initial Address

2. Completed Pass Typeout

A Q A Q
8324 NUM1 NUM2 NUM3

NUM1 = SMM Parameter Word
NUM2 = PASS Count
NUM3 = Return Address

3. Error Messages

A Q A Q A Q A Q A Q
ID STJP SSEE RTN MTRERR IORP Al Q1 A2 Q2

Definitions:

ID: SMM Identification Word

STJP: SMM Stop/Jump Parameter Word
SSEE: Test Section and Error Pointer
RTN: Return Address

MTRERR: Monitor Error Code
02 - I/O Response Error
03 - Status Error
04 - Interrupt Time Out Error
05 - Data Compare Error

IORP: Last I/O operation performed and the associated response
I1I0: 10-Write
20-Read
30-Function
40-Status

RP: 10-Reply
20-External reject
30-Internal reject

754-4 60182000 J
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The information reported in Al, Q1l, A2, and Q2 varies with the monitor error
code, as defined below:

MTRERR: Al Q1 A2 Q2
02 Contents A Reg. Contents Q Reg. - -
03 Contents A Reg, Contents Q Reg. Actual Status Expected Status
04 - - Interrupt Line Expired Time, MS
05 Input Data Output Data Input Chan Addr Output Chan Addr

The SSEE parameter reports the specific location within the test the monitor error
code has occurred. This parameter is defined as follows:

15 8 7 0
SSEE = SS L EE 1

Error Pointer

Test Section Number

The test section numbers are defined as follows:

00- Connects only - Bit 00 of stop 2 A register
01- Writes only - Bit 01 of stop 2 A register
02- Reads only - Bit 02 of stop 2 A register
03- Closed loop - Bit 03 of stop 2 A register

The error pointers are defined as follows:

01~ Inputting status from 1750, DCT
02- Outputting function to 1750, DCT
03- Writing data to 1553/1554

04- Reading data from 1544/1545
05- Waiting for write data interrupt
06- Waliting for read data interrupt
0F- Comparing data blocks

See Figure 1 for a flow diagram relating the sequence of error pointers.

60182000 J 754-5



WRITE DATA |e—NO
POINTER 03

&)

STATUS CHECK
POINTER 01

FUNCTION
QUTPUT
POINTER 02

4

READ ONLY
TRANSFERS

4

RUN WITH
INTERRUPTS

WAIT FOR
INTERRUPT
POINTER 05

CLOSED LOOP \ YES

YES

TESTING /

O O 0O O C

O O O O

\\\ -

)

OO

NO

READ DATA

POINTER 04
WAIT FOR
RUN WITH INTERRUPT
INTERRUPTS POINTER 06

Figure 1. Error Pointer Sequencing
754-6 60182000 J
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II. DESCRIPTION

A, SECTION 0 - CONNECTS ONLY

The purpose of Section 0 is to exercise the status response and function re-
sponse of the 1750 (DCT). Section 0 executes I/O to the DCT in three se-
quences:

1. Two status are input and checked 10004, times.
2. A function is output 100016 times.
3. Status is input and a function is output 100016 times.

For maximum flexability and usefulness, status 1 response and the function
word may be defined by the operator. Status 1 is preset to expect only ready
status, the function word is preset for clear controller. Status 2 response
will always be zero (no interrupts).

B. SECTION 1 - WRITES ONLY
The purpose of Section 1 is two-fold:

1. To output selectable data patterns to the 1553 Digital Output module for
use in failure isolation.

2. To provide a driver for exercising and use in failure isolation of the
1554 sync option of the digital output module.

Execution of test Section 1 is controlled by the parameters defined by the
operator in stop 2 (see Section I.C.). Five data patterns are available, and
each pattern may be run without external sync, repetitive sync, or single
manual sync, with or without interrupts.

If only one I/O channel is selected for tésting, the test will transfer data
through that channel at a 70 kc data rate. If multiple I/O channels are
selected, the data rate will be:

Data Rate = 50
'ﬁ'kc

N = Number of I/O Channels, 2 or greater

C. SECTION 2 - READS ONLY
The purpose of Section 2 is two-fold:

1. To repeatedly input data from the 1544 Digital Input module for use in
failure isolation.

60182000 J 754-17



2. To provide a driver for exercising and use in failure isolation of the 1545
sync option of the digital input module.

Execution of test Section 2 is controlled by the parameters defined by the
operator in stop 2 (see Section I.C.). This section may be run without ex-
ternal sync, repetitive sync, or single manual sync, with or without interrupts.
The selectable data patterns have no meaning, in that the digital input module
will input whatever signals are available at the cable input connector.

If only one I/O channel is selected for testing, the test will transfer data
through that channel at a 70 ke data rate. If multiple I/O channels are se-
lected, the data rate will be:

Data Rate = 50
N ke

Number of I/O Channels, 2 or greater

1]

N

SECTION 3 - WRITE - READ CLOSED LOOP

The purpose of Section 3 is to "echo check' the data path from the A register,
out through the 1553 Digital Output module back in through the 1544 Digital
Input module. Any or all of the five-data pattern options may be used. If
test facilities are available, either or both digital output or digital input
modules may be run with external sync, with or without interrupts.

The closed loop data transfer is accomplished in‘ the following manner:
1. One word is Qutpuf to each digital oﬁtput 1/0 chénnel;

2. One word is input from each digital input 1/O channel.,

3. A and B are repeated until a 256-word data input buffer is full,

At this point the input data buffer is checked against the output data buffer for
data accuracy. '

III. SUBROUTINES

A.

754-8

READ - WRITE DATA DRIVER
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1. - Program Call

RTJ RDE000/WRE000

NUM Pxxxx Number of Words

NUM Pxxxx First Channel Address
NUM Pxxxx Number of Channels

ADC BFR FWA of Data Buffer
NUM $xxxx Number of Reject Retries
JMP* TAG 1 Busy Return

JMP* TAG 2 Error Return

JMP#* TAG 3 Normal Return

2. External Characteristics

a. 96 usec from call to first data transfer.

b. Single I/O channel data transfers - 14 usec for each word - 70 kc
multiple I/O channel data transfers 20 usec for each word - 50 kc.

c. 10 usec from last data transfer to program return,

d. 20 usec for each reject loop.

e. Runs with data word interrupts if specified.
3. Internal Characteristics

a. Routine requires 173 ($AD) core locations,
b. Run anywhere.
c. No low core cells required.

d. Test must set switch to indicate RUN with data interrupts.

B. FUNCTION OUTPUT DRIVER
1. Prdgram Call

RTJ FNEO0O00

NUM $xxxx Function Word

NUM $xxxx Director Bits

NUM $xxxx Number of Reject Retries
JMP=* TAG 1 Error Return

JMP* TAG 2 Normal Return

2. External Characteristics

a. 28 usec from call to function output execution.
b. 10 usec from output execution to program return.
¢. 13 usec for each reject loop.

60182000 J 754-9



C.

754-10

Internal Characteristics

a. Routine requires 58 ($3A) code locations.

b. Run anywhere,

c. No low core cells required.

d. The equipment address to be used is formed by exclusive or'ing the

specified director bits with the address contained in the cell WE.

STATUS CHECK DRIVER

10

Program Call

RTJ

NUM
NUM
NUM
NUM
NUM
JMP*
JMP*

External Characteristics

CKST

$nnnn

$mmmm -

$vvvv
$mmmm
$vvvv
TAG 1
TAG 2

Number of Status to Check
Mask for First Status Value
Expected Value of First Status
Mask for Second Status Value

" Expected Value of Second Status

Error Return
Normal Return

a. Up to four status may be checked.

b. 18 usec from call until first status copied,

c. 14 usec between each succeeding status copied.

60182000 J

O OO0 000000 C

)

iﬁ_- Y
\

O

O OO0 000O 00



DS 000000000CDHODOO0O0OO00000O0

DIO TEST EXECUTION CONTROL

CLEAR
COUNTERS,
POINTERS

7

LOOK FOR TEST
SECTION

/ FOUND \
NO A TEST YES

MORE TEST
SECTIONS

RE-ENTER
NEW
PARAMETERS

SECTION

YES

GET NEW
PARAMETERS

v

INITIALIZE

60182000 J

RESTORE
SECTIONS
TO RUN

NO

EXECUTE
TEST SECTION

INCREMENT
SECTION
COUNTER
STOP AFTER
SECTION YES
TO STOP/JUMP
NO ROUTINE
STOP 2
RE-ENTER
NEW YES
PARAMETERS
GET NEW
NO PARAMETERS
INITIALIZE
B |
SECTION YES
REPEAT
2
754-11
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SET 1/0 CYCLE
SWITCHES:
EXIT 1 ON
EXIT 2 OFF

SET ENTRY POINT 1

EXECUTE 1000;

STATUS INPUT
CONNECTS

SET 1/0 CYCLE
SWITCHES:

EXIT 1 ON
EXIT 2 ON

SET ENTRY POINT 2

EXECUTE 1000,

FUNCTION
CONNECT

SET ENT%!Y POINT

A
EXECUTE 1000,

STATUS INPUT -
FUNCTION OUTPUT
CONNECTS

E@

DIO TEST SECTION 0 — CONNECTS

754-12
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60182000

J

PARAMETERS

“EXIT TO DATA
STUFFING ROUTINE

E B

(e}

EXIT

EXIT TO
1/0 CYCLE

A — FOUND A DATA PATTERN AND FILLED THE WRITE BUFFER
B - NO DATA PATTERN FOUND THIS PASS
C - NO FURTHER DATA PATTERNS

DIO TEST SECTION 1 — WRITES
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y
SETUP 10
CYCLE |
PARAMETERS

EXIT TO DATA
‘STUFFING ROUTINE

($<——' ‘B» |

1>
0

EXIT

EXIT TO
1/0 CYCLE

A — FOUND A DATA PATTERN AND FILLED THE WRITE BUFFER
B — NO DATA PATTERN FOUND THIS PASS
C — NO FURTHER DATA PATTERNS

DIO TEST SECTION 2 — READS

754-14 60182000 J
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O
O
O
O
O
O
O
O
O
O

CLEAR ALL
1/0 CYCLE
SWITCHES

SETUP

1/0 CYCLE
PARAMETERS

A - DATA PATTERN FOUND AND WRITE BUFFER FILLED
B - NO DATA PATTERN FOUND THIS PASS
C - NO FURTHER DATA PATTERNS

TRANSFER 1 WORD
PER 1/0 CHANNEL
/TO ALL CHANNELS

DECREMENT
PASS COUNT

AT,
EXIT TO DATA >
STUFFING TRANSFERRED
c L _ROUTINE B
____] A —
SET 1/0 PASS EXIT
COUNT YALUE
DATA CHECK

REPORT
ERROR

DATA ERROR

MORE WORDS
TO CHECK

YES

. ,;\
PASS COUNT \ YES

NO

4
UPDATE 1/0
CYCLE DATA

BUFFER ADDR’S

60182000 J

DIO TEST SECTION 3 — CLOSED LOOP
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CHECK
STATUS

DIO TEST 1/0 CYCLE

754-16

YES

EXIT 1 YES
SET

NO \

' EXIT

BRANCH 1
SET

NO

y

FUNCTION
OUTPUT

READ DATA

60182000 J
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INCREMENT
PASS COUNT

EXIT

MORE
PATTERNS TO
BE RUN

PATTERN
FOUND FOR
THIS PASS

YES

INCREMENT
RETURN
ADDRESS BY 1

REMOVE
PATTERN BIT
FROM CODED

WORD

FILL WRITE
DATA BUFFER
WITH DATA
PATTERN

INCREMENT
RETURN
ADDRESS BY 2

EXIT

DIO TEST DATA STUFFING ROUTINE

754=17
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SET OVERLAY
INSTRUCTIONS

SET REPLY
JUMP FOR
RETURN
OR DATA
INTERRUPTS

SET CURRENT

READ
ENTRY

SET OVERLAY
INSTRUCTIONS

SET REPLY
JUMP FOR
RETURN
OR DATA

INTERRUPTS

SET CURRENT

SO0 0000

OPERATION OPERATION
l e |
SET NUMBER
OF RETRIES
PARAMETER

} ,
SET WORD
COUNT
PARAMETER
y
SET BUFFER
ADDR'
- \
SET NUMBER
OF CHANNELS
PARAMETER
z
SET BRANCH / SINGLE /0 \ SET BRANCH
TO MULTIPLE [& NO ﬁgﬁgggk YES TO SINGLE
CHANNEL 1/0 N ‘DEFINED / CHANNEL 1/0
' y
ADJUST
RETURN JUMP,
REJECT JUMP

9

754-18
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CLEAR CLEAR
OVERFLOW OVERFLOW
SET Q REG TO SET Q REG TO
INITIAL 1/0 NITIAL 1/0
ADDRESS ADDRESS

iF

LOAD DATA IF LOAD DATA IF
OUTPUT NOP OUTPUT NOP
IF INPUT ? IF INPUT
/ 1/0 INSTRUCTION7 1/0 INSTRUCTION /
< B |A Al B c
STORE DATA IF STORE DATA IF
"INPUT NOP INPUT NOP
IF OUTPUT IF OUTPUT
‘ b
INCREMENT: INCREMENT:
BUFFER INDEX BUFFER INDEX
DATA WORD DATA WORD
COUNT COUNT

y
ADDITIONAL  \ no N0/ ADDITIONAL
WORDS TO BE >0< WORDS TO BE
TRANSFERRED / I‘ TRANSFERRED

YES YES

SET LAST A,
y Q REGISTERS READ WRITE

LAST
OPERATION

EXIT TO
CALLING
ROUTING AT
NORMAL
RETURN

A - REPLY
B - EXTERNAL REJECT
C - INTERNAL REJECT
READ/WRITE DRIVER - DATA TRANSFERS D — INTERRUPTS
60182000 J 754-19



MAXIMUM

REACHED

CHANNEL ADDRESS

10

INCREMENT
CHANNEL
COUNT
A - READ
B - WRITE

INCREMENT
CHANNEL ADDR

1

SAVE A,
Q REG

C - DATA INTERRUPTS

O O O O O

) O O O O O

\ 4

O O

SETUP IS INTERRUPT SETUP FOR EXIT -
RECOVERY OCCURED INTERRUPT
INDICATORS SWITCH SET JUMP
’ AR
SET INTERRUPT WAIT FOR NFEERDPT
OCCURED SCEURED
SWITCH' INTERRUPT SWITCH
4
EXIT
INTERRUPT
STATE
CHANGE |
RETURN
ADDRESS
Y.
|10 l
READ/WRITE DRIVER - INTERRUPT PROCESSOR
754-20 60182000 J
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SET INTERNAL
REJECT CODE

SET EXTERNAL
REJECT CODE

OO0 00000000 CDHDO0O0O000000cCU

y

SAVE 1/0 SAVE 1/0
ADDRESS ; ADDRESS

S\ |

INCREMENT
REJECT COUNT

NO-SINGLE /;L—j NO-MULTIPLE
CHANNEL 1/0 REJECT COUNT CHANNEL 1/0
\MAXIMUM YALUE/
[ YES
| 5 l I 4 I
SET ERROR

CODES

y
SET CONTENTS
A REG
Q REG

EXIT TO
CALLING
ROUTINE AT

ERROR
RETURN

READ/WRITE DRIVER - REJECT PROCESSING

60182000 J 754-21
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ENTRY FROM
INTERRUPT
TRAP REGION

SAVE EXIT
INTERRUPT
STATE VALUE

4

DJUST RETURN
ADDRESS OF
INTERRUPT

WAIT ROUTINE

>

SET INTERRUPT
OCCURED
SWITCH

BRANCH YES
INDICATOR SET

READ/WRITE DRIVER - INTERRUPT SETUP
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IOM MOTHER UNIT DIAGNOSTIC

(IOMO090 Test No. 90)

I. OPERATING PROCEDURES

A. RESTRICTIONS/LIMITATIONS

1.

2.

Interrupt lines may not be defined in Stop 7 without also defining sync
timing in Stop 8. Sync timing may be defined without defining interrupts.

The data values defined in Stop 6 will be used only if bits 5, 9, or 11 of
A register Stop 3, test sections and data patterns, are selected. If Q
register bit 02 is selected (non-changing data), the first digital data value
defined in Stop 6 will be repeated as the output value. If bit 3 is selected.
(alternating data), both digital values defined in Stop 6 will be output.

Any combination of data patterns may be defined with any combination of
data transfer test sections.

Only one type of sync may be defined for test execution. Repetitive

sync (bit 12) is to accommodate a cyclic sync signal as would be available
from a test oscillator or peripheral equipment. Multiple words will be
transferred through each data channel. Manual sync (bit 13) is to accom-
modate one sync pulse per data channel, which might be generated by
switches or test clip leads. Only one word is transferred through each
data channel,

Test Section 6 requires that the operator ground a test point to produce
an interrupt. This ground must be maintained at least for 2 seconds to

combat contact bounce.

Bit A15 of Stop 3 (Address Increment) must be set to properly execute
test Sections 0 through 5. With this bit set, the 1/O address will incre-
ment when a monitor stop is processed. If not set, the address will not

change.

B. LOADING PROCEDURE

This test is to be loaded as a standard SMM17 3.0 Library Test. The test
may be loaded anywhere in core memory by using the following optional pro-

cedure when building the test execution list:

1.

60182000 J

(A) is normally the test number and number of times to be run. Set the
A register to $FF00 test number $FF to be run 0 times.
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2. (Q) is normally the equipment number of the device under test. Set the
Q register to the desired core location to begin loading the test. This
location must not be less than $0D00 so as not to destroy the monitor.

Standard execution parameters from load time are to execute test Sections 9,
10, and 11 (write only, read only, and write/read closed loop). These sec-
tions will be executed using all six data patterns (sliding 1's, sliding 0's, un-
changing (repetitive 0's) alternating data (all 0's, all 1's), pseudo -~ random
data, and frequency sensitive data). This data will be output on unit address
000 through 003 and read back in through addresses 004 through 007. The
equipment code used will be that established while building the test list. These
data transfers will be asynchronous without interrupts. For a valid data check,
1 to 1 cables must be used to transfer the data from the digital outputs to the
digital inputs.

Sections 0 through 6 are to be used when troubleshooting suspected hardware.
Flexibility has been built in through the operator defined parameters to cover
most if not all failure modes. Hand routines should not be required.

PARAMETERS

If bit 0 of the Stop/Jump parameter is set, the test will stop for one monitor
stop and seven parameter stops as follows:

Stop 1: A; ID Word
Q: SMM Stop/Jump Word
Stop 2: A: Unuse&
Q: Equipment Number for Data Writes
Stop 3: A: Sections to Run (Figure 1)
Q: Data Patterns to Run (Figure 1)
Stop 4: A: Starting Unit Address - Writes
Q: Ending Unit Address - Writes
Stop 5: A: Starting Unit Address - Reads
Q: Equipment Number for Reads
Stop 6: A: First Digital Output Word
Q: Alternate Digital Output Word
Stop T: A: Interrupt Line for Output Units*
Q: Interrupt Line for Input Units*
Stop 8: A: Time to Wait for Interrupts, milliseconds
Q: Time to Wait for Interrupts, microseconds

*Bit 1 defines line 1, Bit 2 defines line 2, etc.

755-2
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A Register |15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

[Equipment
Code Check

Program Pro-
tect Check

Module Addressing
Check

Unit Addressing Check

Status/Reply-Function/
Reject

‘Data Line Check
Unterrupt/Flag Register Check

‘Write Only
Read Only
Write/Read Closed Loop
__Repetitive Sync

- Manual Sync

L——Omit Data Check**
L______Address Increment*

Q Register 15 5 4 3 210
L sliding 1's Pattern
Sliding 0's Pattern

Non-Changing Pattern

N Ny
M -

Alternating Pattern
Random Pattern

—Frequency Based Pattern

L Complemented Data Check

Figure 1, Parameter Stop 3
Test Sections/Data Patterns

*#Must be set to increment the I/O address in Sections 0 through 5.

**%Set to delete the data check of Section 11.
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STOP AND JUMP SETTINGS

Bit settings in the Stop/Jump word are the standard SMM assignments.

Bit
0

1
2
3

© O~ G

MESSAGES
1., Initial Program Typeout
IOM Mother Unit

Stops

Stop to Enter Test Parameters
Stop at End of Test Section
Stop at End of Test

Stop on Error

Jumps

Repeat Conditions

Repeat Test Section

Repeat Test

Not Used

Omit Typeouts

Display Memory Return Address
Re-enter Test Parameters

Digital Output/Input Test 90

VER 3.1 IA = agaa FC = xxxx
aaaa = Test Initial Address
2. Completed Pass Typeout
A Q A Q
9024 NUM 1 NUM 2 NUM 3
NUM 1 = SMM Stop/Jump Word
NUM 2 = Pass Count
NUM 3 = Return Address

3. Parameter Stop Typeout

After completing each parameter stop (Stop 0), the parameter block will be
For this test there will be eight A/Q pairs of data presented.

typed out.
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4, Teletype Input Driver

Setting bit 6 of the monitor control word prior to executing quick look or
during any monitor parameter stop, will select the teletype input driver.
This driver will allow all operator intervention to be done through the
TTY rather than from the console registers. The following are the gen-
eral guide lines controlling the use of this driver:

a, The driver will first type two 4-character hexadecimal numbers which
represent an A/Q pair of standard or current parameters to be altered,
followed by a line feed, carriage return = 9001/0600,

b. The operator now has the following options:

1) A carriage return will signify the input is complete. If this is
the only input, no parameter changes will take place.

2) A slash will signify the end of one parameter input. An input of:

/0 CR will indicate the parameter output is to be changed in core
to be 9001/0000.

3) All hexadecimal numbers on input must be preceded by a dollar
sign. No prefixing character signifies a decimal number,

4) The operator may set selected bits in a parameter word by pre-
ceding the bit numbers by a B, using commas as number separa-
tors:

/B, 15, 11, 7, 3 CR would result in the parameter being changed
to 9001/8888,

5) Pressing MANUAL INTERRUPT will result in calling for an imme-
diate monitor parameter stop.

5. Error Messages

Al Q1 A2 Q2 A3 Q3 A4 Q4 Ab Q5
D STJP SSEE RTN MTRERR IORP A4 Q4 A5 Q5
Definitions:

ID: SMM Identification Word

STJP: SMM Stop/Jump Parameter Word

SSEE: Test Section and Error Pointer

RTN: Return Address

MTRERR: Monitor Error Code

60182000 J 755-5
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MTI'R

02
03
04
05

02 - I/O Response Error

03 - Status Error )
04 - Interrupt Time Out Error
05 - Data Compare Error

IORP: Last I/O Operation Performed and the Associated Response

10: 10-Write
20-Read
30-Function
40-Status

RP: 10-Reply

20-External Reject

30-Internal Reject
For monitor error code MTRERR=05, and text section error pointer
SSEE=XX20, IORP=word count of data miséompare.

The information reported in A4, Q4, A5, and Q5 varies with the monitor error
code, as defined below,

ERR: A4 Q4 A5 Q5

Contents A Register C-onte'nié‘. Q Registen - -
Contents A Register Contents Q Register Actual Status Expected Status
‘ Interrupt Line Expired Time, ms

Input Data Output Data Input Channel Output Channel
Addr, Addr.,

The SSEE parameter reports the specific location within the test the
monitor error code has occurred. This parameter is defined as follows:

15 8 1 0
SSEE = SS EE

L_Error Pointer

Test Section Number

The test section numbers are defined as follows:

00 - Equipment Code Check

01 - Program Protect Check

02 - ' Module Addressing Check

03 - Unit Addressing Check

04 - Status /Reply - Function/Reject Check

05 - Data Line Check

06 - Interrupt/Flag Register Check

09 - Write Only

0A - Read Only

0B -  Write/Read Closed Loop 60182000 L .
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The error pointers are defined as follows:

O
O
O
O 01 - Copying Status from the IOM
02 - Outputting A Function to the IOM
Q 03 - Outputting Data to the IOM
04 - Inputting Data from the IOM
O 05 - Processing a Write Interrupt
06 - Processing a Read Interrupt
FO - Operator Error - Sync I/0O
O Defined, But No Time Period Defined
F1l - Section 6, No Interrupt Line Defined
O 10 - Section 6, Interrupt Time Out Error
11 - Section 6, Status Error Prior to Receiving an Interrupt
O 12 - Section 6, Status Error After Receiving an Interrupt
13 - Section 6, Status Time Out Error After Receiving an Interrupt
O 20 - Section 11, Data Compare Error

II. DESCRIPTION

A. SECTION 0: EQUIPMENT CODE CHECK

The purpose of Section 0 is to allow checking of the equipment number decoding
within the IOM mother unit. This section is a Hardware Exerciser only and

no errors are reported by this test section. The operator is to investigate

any suspect logic within the select decoding area of the IOM with an oscillo-
scope.

To execute this section,the operator must define or select the following entry

parameters:
1, Section 0 A00 Stop 3
2. Address Increment A1l5 Stop 3

The section will begin executing repetitive I/O to equipment number. 0,

The section will remain looping on one address indefinitely without operator
intervention. Test point 23 or used position 2 is the end result of the select
logic and should be a 7 kHz pulse train if the hardware equipment code is
jumped to match the address output by the test.

After all pertinent observations have been made, the operator must set the

SKIP switch to request a monitor stop to continue the test.

60182000 J : 755-17
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During the monitor stop, the operator is to change the IOM equipment select
jumper in order to select the next equipment riumber from 0 to 1, 1 to 2, -etc.,
if such a check is required.

After processing the monitor stop, the test will continue execution with
the equipment number incremented by 1, the I/O address incremented by
$0080.

To increment each succeeding equipment number, the operator is to change
the equipment jumper and call for a monitor stop. The section will be com-
pleted after processing the monitor stop following I/O address $0780.

SECTION 1: PROGRAM PROTECT CHECK

Section 1 executes repetitive reads from the IOM using the following address:

1, The equipment code defined in @, Stop 2.
2, The module address defined in A, Stop 4.
3. Unit addresses of zero.

To execute this section, the operator must select or define the following:

1. Equipment Code Q Register Stop 2
2, Section 1 ' A01 Stop 3
3. Address Increment Al5 Stop 3
4, Module Address A Register Stop 4

All pertinent errors are reported by this test section.

Messages will be presented to the operator, if a TTY is present in the system,

on how to set and clear the console PROTECT switch, and when to protect
and unprotect the IOM. The section will increment through all four protect
conditions in the following order:

1. Unprotected core executing I/O to an unprotected IOM.

2. Protected core executing I/O to an unprotected IOM.

3. Protected core executing 1/O to a protected IOM.

4. Unprotected core executing I/O to a protected IOM.

The section will proceed to the next protect condition 10 seconds after each
monitor stop. The operator is expected to set the console switches and/or
change the IOM protect jumpers during the monitor stop or during the 10
second delay. Possible monitor protect violations may occur if this is not
observed.

The section will exit after processing the monitor stop following the fourth

protect condition.
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C. SECTION 2: MODULE SELECT CHECK
The purpose of Section 2 is to allow checking of the module select decoding of
the IOM mother unit. This section is a Hardware Exerciser only and no errors
are reported by this test section. The operator is to investigate any suspect
logic within the module select decoding area of the IOM with an oscilloscope.
To execute this section, the operator must define or select the following entry
parameters:
1., Equipment Code Q Register Stop 2
2. Section 2 A02 Stop 3
3. Address Increment Al5 Stop 3
4, Starting Module Address A Register Stop 4
5. Ending Module Address Q Register Stop 4
The section will begin executing repetitive I/O to the starting address defined
in Stops 2 and 4. The section will remain looping on one address indefinitely
without operator interwvention.
The following test points on card 2 will become logical 0 (during the read
cycle) only for the respective address listed.
Address Card 2 Test Point
$0600 : 12
$0610 13
$0620 14
$0630 15
$0640 16
$0650 17
$0660 18
$0670 19
Test point 29 on card 5 (master) will go to a logical 1 when a read cycle is
performed on address $0600. Test point 29 on card 5 (slave) will go to a
logical 1 when a read cycle is performed on address $0610, and so on for all
slave units configured within the system.
The operator must set the SKIP switch to request a monitor stop to continue
the test,
During the monitor stop, the operator is to change the slave select jumper so to
select the next slave unit. After processing the monitor stop, the test will continue
execution, now with the module address incremented by 1 - the I/O address incre-
mented by $0010,
60182000 J 755-9
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To increment each succeeding module address, the operator is to change the
slave select jumper and call for a monitor stop. The section will be conpleted
after processing the monitor stop following the testing of the ending module
address.

SECTION 3: UNIT SELECT CHECK

The purpose of Section 3 is to allow checking of the unit select decoding within an
IOM mother or slave unit. This section is a Hardware Exerciser only and no
errors are reported by this test section. The operator is to investigate any
suspect logic within the unit select decoding area of the IOM with an oscillo-
scope.

To execute this section, the operator must define or select the following entry

parameters:
1. Equipment Code Q@ Register Stop 2
2. Section 3 A03 Stop 3
3. Address Increment A15 Stop 3
4, Starting Unit Address A Register Stop 4
5. Ending Unit Address Q Register Stop 4

The section will begin executing repetitive I/O to the starting address defined
in Stops 2 and 4. The section will loop on one address indefinitely without
operator intervention.

The following test points on card 5 (master) will become logical 0 (during the
read cycle) only for the respective address listed. '

Address Card 5 Test Point

$0600
$0601
$0602
$0603
$0604
$0605
$0606
$0607
$0608
$0609
$060A
$060B
$060C

© 0 I OO O b w N
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w N = O

60182000 J

O O O

O ) O 0 0

i
\,

O O O

DEORONORONG



D0 00000000 CHOOOOOOOOOoOo

Address Card 5 Test Point
$060D 14
$060E 15
$060F 16

After all observations have been made, the operator must set the SKIP switch
to request a monitor stop to continue the test, After processing the monitor
stop, the test will continue execution, now with the unit and I/O addresses
incremented by 1. The section will be completed after processing the monitor
stop following the testing of the ending unit address.

After observing any suspect logic, the operator must set the SKIP switch to
request a monitor stop to continue the test.

After processing each monitor stop, the I/O addresses will be incremented by
$0010 and status inputs will again be executed, this time from the next module
present, After processing the monitor stop following testing of the ending
module address, the section will reset the addresses to the starting module
address and begin executing repetitive function outputs.

To verify proper reject logic operation the operator should do the following:

1. Place an extender board in card position 8 (master). Connect a jumper
between extender board pin A1l3 and test point 18 on card 5 (master).

2. The test will perform Write operations to the starting address. Verify
425 nanosecond +10 percent time delay between test point 20 (negative
trigger) on card 2 and test point 18 on card 5 (master). Verify delay of
640 nanoseconds +10 percent between test point 20 (positive trigger) on
card 5 (master) and test point 28 on card 4 (master). External rejects

will occur. The test will report any replies or internal rejects as errors.

After observing any suspect logic, the operator must set the SKIP switch to
request a monitor stop to continue the test.

After processing each monitor stop, the I/O addresses will be incremented by
$0010 and function outputs will again be executed, this time to the next module
present, The address incrementing will be as for the status input portion of
this section. The section will exit after processing the monitor stop following
testing of the ending module address.
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SECTION 4: STATUS REPLY/FUNCTION REJECT

The purpose of Section 4 is to allow checking of the status and function re-
sponses of IOM module control cards. The section will expect replies from
the flag/status logic during status inputs and external rejects during function
outputs.

To execute this section, the operator must define or select the following entry

parameters:
1. Equipment Code Q Register Stop 2
2, Section 4 A04 Stop 3
3. Address Increment Al5 Stop 3
4, Starting Module Address A Register Stop 4
5. Ending Module Address @ Register Stop 4

The section will begin executing repetitive status inputs from the starting
address defined in Stops 2 and 4. The section will loop on the starting
address, doing status inputs, until operator intervention.

To verify proper reply logic operation, the operator should do the following:

Verify 425 nanosecond *10 percent time delay between test point 21 (negative
trigger) on card 2 and test point 1 on card 5 (master). Verify delay of 640
nanoseconds +10 percent between test point 19 (positive trigger) on card 5

(master) and test point 27 on card 4 (master). The test will report any re-

jects as an error.
SECTION 5: DATA LINE OUTPUT CHECK

Section 5 executes repetitive outputs to the IOM using the following address:

1. The equipment code defined in Q, Stop 2.
2. The module and unit addresses between the limits defined by the
starting and ending addresses in Stop 4.

This section will expect internal rejects when executing the data outputs.

To execute this section, the operator must define or select the following:

1. Equipment Code Q@ Register Stop 2
2. Section 5 A05 Stop 3
3. Address Increment Al5 Stop 3
4, Starting Unit Address A Register Stop 4
5. Ending Unit Address Q Register Stop 4
6. First Data Pattern A Register Stop 6
7. Second Data Pattern Q@ Register Stop 6
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Both data patterns of Stop 6 will be output to each of the addresses within the

limits specified in Stop 4.

The two data patterns will alternate, a new pattern

output each time a monitor stop is processed. Every second monitor stop,
after both patterns have been output to a channel, the I/O address will incre-
ment by $0001.

G. SECTION 6:

The section will exit after processing the monitor stop follow-
ing the outputting of both data patterns to the ending I/O address.

INTERRUPT FLAG STATUS CHECK

The purpose of Section 6 is to check all 8 interrupt lines of an IOM module

and all 16 flag status bits,

This

section will report all appropriate errors

during the interrupt processing and status checking.

To execute this section, the operator must define or select the following

entry parameters:

1.

Equipment Code

Section 6

Manual Sync

Input Interrupt Line*

Interrupt Wait Time

Q Register Stop 2
A06 Stop 3
Al13 Stop 3
Q Register Stop 7

A or Q Register Stop 8

This test section is to be executed with manually producing interrupts and

manually moving the interrupt cable from connector to connector on the IOM

module.

To allow enough time to accomplish this and to prevent diagnostic

time out errors, the interrupt wait time should be set to a large number in the

A register, Stop 8, representing a large time in milliseconds. An A register

parameter of $4000 milliseconds will allow 16.3 seconds for an interrupt te

be generated.

To begin Section 6 execution, the interrupt cable must be connected to the

IOM interrupt line 1 connector.

With the test running, the operator is to

ground test point 1 of the flag/status card to produce a status of $0001 and

an interrupt on IOM line 1.

The

diagnostic will have been checking the flag

status to verify that no status bits are set prior to receiving the interrupt.

When the ground is made, an interrupt will be generated and sent to the

mainframe, and the ﬂag/status will be set to $0001. The diagnostic will

verify the receipt of the interrupt and the proper status, and then ring the

teletype bell to verify this to the operator.

After the bell, the operator is to advance the interrupt cable to the next IOM

connector (1 to 2, 2 to 3,

(1t 2, 2 to 3,

60182000 M
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After grounding test points 1 through 8 to check interrupts 1 through 8 and
flag/status bits 0 through 7, the operator need only ground the remaining test
points 9 through 16 without moving the interrupt cable. Only the flag/status
bits are checked. Again the TTY bell will signal to the operator receipt of
the proper flag/status bit.

The section will be completed after processing the eight interrupts associated
with flag/status bits 0 through 7 and receiving flag/status bits 8 through 15.

SECTION 9: WRITE ONLY

The purpose of Section 9 is to execute repetitive writes to the unit addresses
defined, in asynchronous or synchronous mode, with or without interrupts, as
defined by the operator parameters. This is an open ended test, no data
checking is attempted.

To execute this section, the operator must select or define the following:

1. Equipment Code Q@ Register Stop 2
2. Section 9 A09 Stop 3
3. Data Patterns Q Register Stop 3
4, Starting Unit Address A Register Stop 4
5. Ending Unit Address Q Register Stop 4
6. First Data Word A Register Stop 6
7. Alternate Data Word Q@ Register Stop 6
If the section is to run synchronous, the operator must define the following:

1, Manual Sync or A1l3 Stop 3

Repetitive Sync A12 Stop 3
2. Sync Wait Time A or Q Register Stop 8

If the section is to run synchronous with interrupts, the operator must define
the following:

1. Manual Sync or A13 Stop 3

Repetitive Sync Al2 Stop 3
2. Write Interrupt Line A Register Stop 7
3. Interrupt Wait Time A or Q Register Stop 8

it asynchrondus or repetitive sync mode is selected, the section will transfer
a total of 3100 words per data pattern selected. If manual sync is defined,
one word per unit address will be transferred.
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When operating in manual sync mode, the operator must short card pin A29
(request) to card test point 22 (reply). The Reply signal is used as a

pulse to trigger the sync circuits. If request is grounded, or remains con-
nected to test point 22 for any length of time, the test will apparently execute
two passes per sync. In reality the Request signal is not being removed fast
enough by the operator and one pass is completed on setting the Request sig-
nal, and one pass is completed on clearing the Request signal.

I. SECTION 10: READ ONLY

The purpose of Section 10 is to execute repetitive reads to the unit addresses
defined, in asynchronous or synchronous mode, with or without interrupts, as
defined by the operator parameters, This is an open ended test, no data
checking is attempted,
To execute this section, the operator must select or define the following:

1., Section 9 A09 Stop 3

2. Data Patterns Q Register Stop 3

3. Starting Unit Address A Register Stop 4

4. Ending Unit Address Q Register Stop 4

5. Starting Unit Address A Register Stop 5

6. Equipment Code Q Register Stop 5
If the section is to run synchronous, the operator must define the following:

1. Manual Sync or Al3 Stop 3-

Repetitive Sync Al2 Stop 3

2. Sync Wait Time A or Q Register Stop 8
If the section is to run synchronous with interrupts, the operator must define
the following:

1. Manual Sync or Al3 Stop 3

Repetitive Sync Al2 Stop 3

2. Write Interrupt Line A Register Stop 7

3. Interrupt Wait Time A or Q Register Stop 8
If asynchronous or repetitive sync mode is selected, the section will transfer
a total of 3100 words per data pattern selected. If manual sync is defined,
one word per unit address will be transferred.
This section calculates the number of channels of digital input for testing by
comparing the starting and ending addresses of Stop 4. Actual transfers begin
with the read starting unit address as defined in the A register of Stop 5.
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When operating in manual sync mode, the operator must short card pin B28
(request) to card test point 20 (reply). The Reply signal is used as a pulse

to trigger the sync circuits. If request is grounded, or remains connected to
test point 20 for any length of time, the test will apparently execute two passes
per sync. In reality the Request signal is not being removed fast enough by
the operator and one pass is completed on setting the Request signal, and one
pass is completed on clearing the Request signal.

SECTION 11: WRITE-READ CLOSED LOOP

The purpose of Section 11 is to output data through the digital output unit,
input this data through the digital input unit, and check the validity of the input
against the original output data.

To execute this section, the operator must select or define the following:

1. Equipment Code-Writes @ Register Stop 2
2. Section 11 A09 Stop 3
3. Data Patterns Q Register Stop 3
4, Starting Write Unit Address A Register Stop 4
5. Ending Write Unit Address Q Register Stop 4
6. Starting Read U‘nit Address A Regist.er Stop 5
7. Equipment Code - Rea_ds Q@ Register Stop 5
8. First Data Word ‘A Register Stop 6
9. Alternate Data Word Q Register ~ Stop 6

If the section is to run synchronous, the operator must define the following:

1. Manual Sync or Al3 Stop 3
Repetitive Sync Al2 Stop 3
2, Sync Wait Time A or Q Register Stop 8

If the section is to run synchronous with interrupts, the operator must define
the following:

1. Manual Sync or A13 Stop 3

Repetitive Sync Al2 . Stop 3

2. Write Interrupt Line A Register Stop 7

3. Interrupt Wait Time A or Q Register Stop 8
60182000 J.
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If asynchronous or repetitive sync mode is selected, the section will transfer

a total of 3100 words per data pattern selected. If manual sync is defined, one word
per unit address will be transferred. If this section is to run synchronously, the
write channels must be enabled prior to the execution of the I/O. A good time to do
this is during the parameter entry sequence. Here the mainframe will wait indefin-
itely while the hardware is readied. If the I/O is begun to an un-abled synchronous
write channel, the hardware can never be made ready, and thus the write I/0O will

always be rejected.
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SECTION 0
ENTRY

SET:
EQUIP CODE “‘N”’
MODULE ADDR
UNIT ADDR

0
0
0

EXECUTE READ
FROM EQUIP N

y
NO SKIP SWITCH SET

Y

/

ES
YES

INCREMENT
ADDRESS BY
$0080

No / EQUIPMENT
ADDRESS =
$0730

DELAY FOR
SKIP SWITCH
BOUNCE

EXIT FOR

"\ MONITOR STOP

'No/  ADDRESS
INCREMENT SET

YES (exiT SECTION

SECTION ZERO - EQUIPMENT CODE CHECK
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SECTION 1
ENTRY

UNPROTECT
ALL TEST

y

TYPE
MESSAGE 1

- READ FROM
SPECIFIED
ADDRESS

O OO 000000 O0

NO SKIP
SWITCH SET
YES MESSAGE 1:
3 SET PROTECT SWITCH. CLEAR STOP SWITCH.
PROTECT ALL UNPROTECTED 1/0 TO UNPROTECTED IOM.
OF TEST SET SKIP SWITCH TO ADYANCE TEST
! MESSAGE 2:
TYPE .. PROTECTED 1/0 TO UNPROTECTED IOM.
MESSAGE 2 SET SKIP SWITCH TO ADVANCE TEST.

EXIT FOR
MONITOR STOP

READ FROM
. SPECIFIED
ADDRESS
[ NO SKIP
SWITCH SET
YES

)
SECTION ONE - PROTECTED 1/0 CHECK
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TYPE
MESSAGE 3

EXIT FOR
MONITOR STOP

READ FROM
SPECIFIED
ADDRESS

A

NO SKIP
SWITCH SET

YES

TYPE
MESSAGE. 4

EXIT FOR
MONITOR STOP

READ FROM
SPECIFIED
ADDRESS

. UNPROTECTED 1/0 TO PROTECTED IOM.
\ SET SKIP SWITCH TO ADVANCE TEST.
NO SKIP MESSAGE 5:
SWITCH SET :
- . CLEAR PROTECT SWITCH.
YES SET STOP SWITCH.
. SET.SKIP. SWITCH TO ADVANCE TEST.
TYPE
MESSAGE 5
EXIT FOR
MONITOR STOP

EXIT
SECTION 1

MESSAGES

 MESSAGE 3: .
PROTECT. IOM.

PROTECTED 1/0 TO PROTECTED IOM.
SET-SKIP SWITCH TO ADVANCE TEST

MESBAGE 4:

O O O

O OO0 0000

)

T
\

O O O

O O O
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ENTRY
SECTION 2

SET FROM INPUT
PARAMETERS:

EQUIP CODE =
STARTING ADDR
ENDING ADDR
UNIT ADDR=0

EXECUTE READ
FROM BUILT
UP ADDRESS

NO SKIP
SWITCH SET

NO ADDRESS

EQUIPMENT

ADDRESS EXIT
=ENDING SECTION 2
ADDRESS

NO

INCREMENT
ADDRESS BY
$0010

—

DELAY FOR
SKIP SWITCH
BOUNCE

EXIT FOR -
MONITOR STOP

SECTION TWO - MODULE SELECT CHECK
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-« "ENTRY
SECTION 3

SET FROM INPUT
PARAMETERS:

EQUIP CODE =
STARTING ADDR
ENDING ADDR

=0

EXECUTE READ,
FROM BUILT
~UP ADDRESS

NO - SKIP_
SWITCH SET

YES

_ ADDRESS
. INGREMENT
- SET

YES

EQUIPMENT
- ADDRESS

*. ZENDING -
ADDRESS

NO

EXIT
SECTION 3

-INCREMENT
ADDRESS BY
~_$0010

- DELAY FOR:
SKIP-SWITCH
-BOUNCE

EXIT FOR
‘\(MONITOR STOP

O O O O

O O O O

O O

)

(__~_4<

O

O O O

. SECTION THREE - UNIT SELECT CHECK
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SECTION FOUR — STATUS REPLY —~ FUNCTION REJECT
ENTRY
SECTION 4

SET FROM INPUT
PARAMETERS:

EQUIP CODE
STARTING ADDR
ENDING ADDR
UNIT ADDR=0

CLEAR
SWITCH A

NO /' SWITCH A YES

l \ SET / l

INPUT STATUS ~ QUTPUT
FROM BUILT FUNCTION TO
UP ADDR BUILT UP ADDR

I T l

NO P

H SET
YES

SK
SWITC

ADDRESS
INCREMENT
SET

/ EQUIPMENT
NO ADDRESS
l =ENDING
\ ADDRESS
INCREMENT

ADDRESS YES
BY $0010 y
SWITCHA \NO
SET / l
DELAY FOR YES SET
sxéz SnICTECH SWITCH A
EXIT
SECTION 4

EXIT TO SET ADDRESS
MONITOR STOP TO STARTING
ADDRESS -
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SECTION FIVE — DATA OUTPUT CHECK

'ENTRY

SECTION 5 |

SET FROM INPUT
PARAMETERS:
EQUIP CODE
STARTING ADDR
ENDING ADDR
UNIT ADDR=0
SET FIRST DATA
PATTERN TO
OUTPUT BUFFER

NO

CLEAR .
SWITCH A

WRITE DATA
TO THE BUILT
UP ADDRESS

SKIP
SWITCH SET

A

INCREMENT ADDR
BY $0010

%‘_

DELAY FOR
SKIP SWITCH
BOUNCE

EXIT TO
MONITOR STOP

SET ADDRESS
=STARTING ADDR

SET SECOND DATA
PATTERN TO

OUTPUT BUFFER

SET
SWITCH A

: EXIT
SECTION 5
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SECTION SIX - INTERRUPT/FLAG STATUS CHECK

ENTRY
SECTION 6

4

SET: COUNT=0
STARTING ADDR
FIRST 8 SWITCH

O—

SET EXPECTED
STATUS

INITIALIZE INT
s';,"TzSSTEg PROCESSING
ROUTINE
3
COPY STATUS
y INO
FLAG BIT NO TIME LIMIT \ NO EXIT
SET REACHED SWITCH SET
YES YES YES
\
RING FIRST 8 SET ERROR CLEAR
TTY BELL SWT SET CODE 10 EXIT SWITCH
YES
INCREMENT SET ERROR °
COUNT RESTART CODE 11
CLOCKS
%
A
\ SET ERROR
COUNT=8 AR xSt REPORTING
/ FLAG
NO
1z \NO REPORT
COUNT=16 ) ROk
YES
EXIT
SECTION 6
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SECTION SIX — INTERRUPT PROCESSOR

ENTRY FROM
INT TRAP
REGION

CLEAR REPEAT
FLAG

ERRORTFLAG YES

CHECK STATUS

REPEAT

INT FLAG SET

REPEAT

RING
TTY BELL

SET
REPEAT FLAG

NO

FLAG SET

INCREMENT
TIMER

TIMER YES

START
REPEAT TIMER

)

755-26

—UU%

TO MAXIMUM

FLAG SET

SET ERROR
CODE 13

SET
ERROR CODE 12 SET EXIT FLAG
EXIT
INT STATE
y
SET ERROR
REPORTING
FLAG TO 1

REPORT
ERROR
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SECTION 9 — WRITE ONLY CHECK

SECTION 9
ENTRY

SET 1/0 CYCLE
SWITCHES FOR
WRITE ONLY

SETUP I/0
CYCLE
PARAMETERS

EXIT TO DATA
STUFFING
ROUTINE

AT B[ <]

EXIT TO
1/0 CYCLE

A NODATA PATTERN FOUND THIS PASS.

B FOUND A DATA PATTERN AND FILLED
THE WRITE BUFFER.

C NO ADDITIONAL DATA PATTERNS.

60182000 J

DECREMENT
LOOP
COUNT

LooP

NO

COUNT=0 )~

YES

EXIT SECTION 9
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SECTION TEN - READS ONLY

SECTION 10
ENTRY

SET 1/0 CYCLE
SWITCHES FOR
READ ONLY

EXIT TO DATA
STUFFING
ROUTINE

Al B] c

EXIT TO
1/0 CYCLE

NO DATA PATTERN FOUND THIS PASS.
FOUND A DATA PATTERN AND FILLED

THE WRITE BUFFER.
NO FURTHER DATA PATTERNS.

y

DECREMEN
LOOP

COUNT

LOOP
COUNT=0

YES

EXIT
SECTION 10

NO
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SECTION 10
ENTRY

DECREMENT
LOOP COUNT

SET I/0 CYCLE :
SWITCHES FOR ,
WRITE - READ /—4
NO /' LOOP COUNT >
— =0
Y

SETUP 1/0 : YES
CYCLE \
PARAMETERS EXIT
SECTION 11
J“T Q)
EXIT TO DATA
STUFFING
ROUTINE
B Ic C
CALCULATE
SET 1/0 TOTAL WORDS
PASS COUNT Co TRANSFERRED

TRANSFER 1 WORD

PER 1/0 CHANNEL DATA CHECK
TO ALL CHANNELS

y
DECREMENT YES /' DATA ERROR
PASS COUNT
NO
r / REPORT /
ERROR
PASS COUNT \YES

NO
y
SYCLE DATA
BUFFERT (/ MORE WORDS
ADDRESSES TO CHECK

NO

SECTION ELEVEN - WRITE READ CLOSED LOOP
755=29



1/0 CYCLE

EXIT 1/0

( ENTRY )
Y

_YES

FUNCTION
OUTPUT

'STATUS INPUT

EXIT 2 SET

EXIT 1 SET

EXIT 1/0 -

OUTPUT DATA

<

BRANCH 4
SET

>—-» STATUS INPUT

755=30

INPUT DATA

‘ EXIT 1/0 ’

1/0 CYCLE

- EXIT /0
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DATA
STUFFING
ENTRY
INCREMENT
MORE PATTERN\NO N R TURN
TO BE RUN ADDRESS BY 1
YES

y

y
FOUND FOR RETURN TO
THIS PASS CALLER

YES
REMOVE
RETURN TO PATTERN BIT
CALLER FROM CODED
WORD

FILL WRITE
DATA BUFFER
WITH DATA
PATTERN

INCREMENT
PASS COUNT
BY 1

y
INCREMENT

RETURN
ADDRESS BY 2

y

RETURN TO
CALLER

DATA STUFFING ROUTINE
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1500 SERIES REMOTE PERIPHERAL CONTROLLER DIAGNOSTIC
(HORA4C Test No. 4C)

I INTRODUCTION

HORAA4C is a stand alone diagnostic which detects 95 percent of the single hardware
detectable errors. The method used is constant status prediction and checking. Each

hardware module is tested as much as possible before attempting operations upon the
next level of hardware.

II REQUIREMENTS

A. HARDWARE REQUIREMENTS

1704 Processor (32K Mode)

Section 1 1590-2 Remote I/O Adapter
Section 2 1591-2 Remote I/O Station
Section 3 Same as Section 2

Section 4 Same as Section 3

Section 5 1558 Latch Relay Control

Section A Same as Section 5

Section F 1559D and/or 1559H Latch Relays

B. SOFTWARE REQUIREMENTS

This diagnostic runs under the control of SMM17 Version 3. 0. It is a stand alone
diagnostic and follows all appropriate SMM rules.

III OPERATIONAL PROCEDURE
A. LOADING PROCEDURE

HORA4C is loaded using standard SMM17 means. There are no overlays, and MBS
subroutines are not used.

Entry Points

INITAL Runs initialization at load time. INITAL is not overwritten.
SSR Section selection routine entry point from SMM after initialization.
SSRR Run next section entry.

B. PARAMETER ENTRY

In all SMM17 calls, error or parameter:

60182000 LL 756-1



Al = XXYZ, Where XX = Test ID (HORA4C=4C)
Y = Number of stops
Z = Type of call (1=parameter)
(8 =error), etc.
Q1 = The SMM17 Stop/Jump parameter word (SJ)

1. Stop Series 1 Parameters

Al Q1 A2 Q2 A3 Q3
4C31 SJ PRTEQ PINT PRC PSUB1
PRTEQ = Address of printer where bits 7-10 are equipment number,
bit 12 is buffered channel flag.
PINT = Interrupt line from the local coupler.

PRC = Remote couplers. Where Bit 0 = RCO
1=RCl1

No other bits are legal.
PSUB1 = Sections to run. Where Bit 1 = Section 1
2 = Section 2

15 = Section F
Section 0 does not exit, and bit is ignored if set.

NOTE

Stop series 1 deﬁnes all parameters needed to test
LC and RC in Sections 1, 2, 3, and 4.

2. Stop Series 2-N Remote I/O Parameters

This stop series is repeated until all entries are zero. This flags completion
of entries and allows the test to continue. The entries per stop are:

Al Q1 A2 Q2 A3 Q3 A4 Q4
4C41 SJ RC STATION FCA LCA STATION ----
ADDR ADDR INTERRUPT
: LINE
RC ADDR The RC address is a right-justified 3-bit number which must
have the corresponding bit set in the stop series 1 parameter
word (PRC).
STATION The station address is a right-justified 7-bit number.
ADDRESS
FCA The first channel address (FCA) is a 12-bit rig_ht-justified

number, the upper two bits declaring mode (digital, etc.).
FCA must be less than or equal to the last channel
address (L.CA).

LCA The last channel address (LLCA) is a 12-bit right-justified
number, the upper two bits declaring mode (digital, etc.).
LCA must be greater than or equal to the first channel

. address (FCA).
756-2 60182000 L,
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The upper two bits (bits 10. and 11)of FCA and LLCA must
agree as they define the mode of operation of.the end
device.

For FCA and LCA, bit 15 states whether it is an input or
output device. 8XXX is an input and 0XXX is an output.
FCA and LLCA must have these bits matching.

STATION The station interrupt line is a 1 bit entry stating which bit
il;INTgRRUPT in RCI will come up at station interrupt time. This para-

meter cannot be zero unless all entries are zero to
terminate parameter entry.

All errors in parameter entry will be reported as 0X errors,
and that parameter stop will be requested again.

Only one station address zero entry is allowed per RC.

This station address must contain all CAs to test which have
no associated station.

To clear an entry, set RC, FCA, LCA, and leave the
station interrupt line zero. This will give you an error,
clearing the legal address bit in the parameter list and
clearing the entry.

C. SECTION DESCRIPTION INDEX

Section 1 LC Testing

Section 2 RC Status Checks

Section 3 Echo Check

Section 4 NA, EOS Test

Section 5 FA, PA, LA Test

Section A 1558 Status Response Test

Section F House of Representatives Light Test

IV OPERATOR COMMUNICATION

A. MESSAGE FORMATS
The first two stops are common to all error message types.

Al QL 28 Q2
4CX8 - SJ XXEC CADD

EC = Error Code
CADD = Call Address (address call originated from)

60182000 L 756-3



756-4

MESSAGE DICTIONARY

01
02
03
04
05
06
07
08
09
0A
0B
0C
0D

OE

11
12
14
15
16
17
18
19

20
21
22
23
24
25
26
27
28
29
2A
2B
2C
2D

No subtest selected

'No remote equipments selected

No interrupt line selected
Extra bits in equipment parameter
Extra bits in RC parameter
Station address out of range
First CA address out of range
Last CA address out of range
LCA and FCA out of order
Entered RC not legal

Remote coupler out of range
Mode bits in LCA, FCA conflict
Legal CA rejected functions |
Illegal CA accepted function(s)

Timeout waiting for data ready status

Timeout waiting for LC not busy
Timeout waiting for EOS interrupt
Interrupt when not enabled

No end of operation interrupt
Timeout station busy

External reject on station address

Internal reject on station address

External reject on LL.C status
Internal reject on LLC status
External reject on interrupt status
Internal reject on interrupt status
External reject on write

Internal reject on write

" External reject on function

Internal reject on function

RC rejected function

No station interrupt occurred' in 10 milliseconds

External reject on read
Internal reject on read
External reject on no-operation

Internal reject on no-operation

Re-enter
Re-enter
Re-enter
Re-enter
Re-enter
Re-enter
Re-enter
Re-enter
Re-enter
Re-enter
Re-enter
Re-enter
A3 Q3
T.CS LCT
LCS LCI
LCS LCI
LCS LCI
LCS LCI
LCS LCI
LCS LCI
LCS LCI
OPA OPQ
OPA OoPQ
OPA OPQ
OPA OPQ
- OPA OPQ
OPA oPQ
OPA OPQ
OPA OPQ
OPA OoPQ
OPA oPQ
OPA OPQ
OPA oPQ
OPA OPQ
OPA oPQ
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30
31
32
33
34
35
36
37
38
39
3A
3B

40
41
42
43
44
45
46
47
48
49
4A
4B
4C
4D
4E
4F

54
55
56
57
58
59

60
61

FO
F1
F2

60182000 L

L,ocal coupler status compare error
Echo data compare error

RC status compare error

NA register compare error

No EOS status when NA = LA
Remote equipment stayed busy too long
LC interrupt status compare error
RC interrupt status compare error
NA not incremented by 1

EOP interrupt status not sent
Station status compare error

FC address compare error

No reject when U=F=NON-ZERO
Reject after INT=LCS

Reject after INT = LCI

Reject after INT = LCS, LCI
Reject after INT = RCS

Reject after INT = RCS, LCS
Reject after INT = RCS, LCI
Reject after INT = RCS, LCS, LCI
Reject after INT = RCI

Reject after INT = RCI, LCS
Reject after INT = RCI, L.CI
Reject after INT =RCI, LCS, LCI
Reject after INT = RCI, RCS
Reject after INT = RCI, RCS, LCS
Reject after INT= RCI, RCS, LCI
Reject after INT = RCI, RCS, LCS, LCI

External reject on RC status
Internal reject on RC status
External reject on RC INT status
Internal reject on RC INT status
External reject on RC connect

Internal reject on RC connect

No reject reading with no data ready
No reject on output when LC busy

Report normal system status
Report interrupt system status

Report configuration

A3
ACT
ACT
ACT
ACT
ACT
ACT
ACT
ACT
ACT
ACT
ACT
ACT

LCS
LCS
LCS
LCS
LCS
LCS

OPA
OPA

Q3
EXP
EXP
EXP
EXP
EXP
EXP
EXP
EXP
EXP
EXP
EXP
EXP

LCI
LCI
LCI
LCI

- LCI

LCI

OPQR
OPQ
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ADDITIONAL ERROR INFORMATION

FO0, F1, and F2 are messages which the CE can produce by setting bits 12, 13, and
14 respectively in the SMM Stop/Jump parameter word.

The format for FO and F1 are the same.

A3 Q@3 A4 @4 A5 Q5

LCS LCI RCS RCI NA  STATION STATUS

FO0 is normal system status and F1 is the syste_in status at interrupt time.

F2 is the system configuration where

A3 Q3 A4 Q4 A5 Q5
LC " RC STATION  FCA LCA STATION
ADDR ADDR ADDR INTERRUPT LINE

Setting these bits in the Stop/Jump word will cause these messages to be printed

out after an error has been reported.

V DESCRIPTIONS

A.

756-6

GENERAL

Q=0 means Q=0+ equipment address in bits 7-10. Reje‘cis are errors unless
otherwise specified. All items labeled with a number, i.e.: 1) XXXXXXXXXX
' 7 2) YYYYYYYYYY

are repeatable with the repeat condition Stdp/Jump bit. -
SECTION DESCRIPTIONS

1. Local Coupler Function and Status Test

Tests the LC without regard to what is connected. It will fail, however, if
power is not applied to, orif continual errors are transmitted from, the RC.

No-operation. A=Q=0, output; expect no reject.

Read LC status. Expect no reject.

Master clear and set full duplex. LCS = 405 ignoring repeat bit,
Set half duplex mode. LCS = 005.

Reject when: U=F = non-zero.

Reject on read with no data ready. A= 0, @ = 0030,

L N

Reject on output when LC busy.
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2. Remote Coupler Communications [Status
Some LC operations dependent on RC.

a. Check RC status after master clear.

b Check EOP status bit and interrupt.

c. Force RC reject status bit (station 0 read).
d Test lost data status bit.

e Test LC master clear.

3. Echo Check

a. Echo check and compare data.
4. Test Next, Last Address Register

a. Run echo data through NA and check EOS status for being there.
5. Test PA, FA, LA, NA

a. Test PA + 1 adder.
b. Test for EOS interrupt, FA to NA,

6. 1558 Status Function and Interrupt Test

Test clear and disable functions and status bits.
Test busy status coming up.

.

Test busy going away.
Reject bit (RCS) when 1558 not ready and not wait for ready.
Test wait for ready.

A L

Test interrupt and status bit.
. Test select error interrupt.
7. House of Representatives Light Test

Bulb test on/ott.
Florescence on.

Pull all relays one at a time, 200-millisecond delay between.
Clear display.

a0 PP

SUBROUTINE DESCRIPTIONS

EPT “Enter parameter table with stop 1 and stop 2 parameters.

BQR Build Q register, add equipment address and EOP interrupt flag
. toQ, save A, Q.

CEI Clear and enable interrupts on preselected station address,

check station status. Enable RC interrupts.
CLC Clear LC and set to half duplex.

60182000 L,
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CRC
ECHO
ERR
FLC
IRH

LAL

LCF

RAB
RDS

RNA
RRC
RRD
RSS
SEM
 SNE
SNS
SRC
SSR
STM
WDR .

WFI

WMS
WNB

. W1704

756-8

Clear RC and check status after. ,
Output, input, compare word found in (DATA) (used by Section 3 only).
Error reporting routine used by entire test.

Function LC with RC data and expect busy to come up.

Interrupt handler routine, inputs LLCS, LCI, RCS, RCI, NA value, station

status, every time interrupt occurs. Sets bit in (ILEGAL) if given
status is rejected. No error reporting is done from IRH.

Light a light, send (DATA) to CA (A), expect station interrupt within
11 microseconds.

Local coupler function, no status checking.

Read a byte, expect data ready, and do a U=11 input.

Read device status, input L.CS, LCI.

Report error messages, report up to five error messages which have
been logged since last time buffer was emptied. Empties buffer.
Read next address register.

Read RCS, RCI.

Read remote data from RC,.

Read station status put in STS. .

Save error messages for later reporting.

Select next equipment, put RC address in REMEQ, set interrupts.
Exit P + 1 if found. Exit P + 2:if end of list.

Select next station address, put in STADD. Exit P+ 1 if found,

exit P+ 2 if end of list. ' ’

Sense repeat condition. See if repeat condition bit is set in Stop/Jump
word. Exit P +1 if it is, P+ 2 if not.

Section select routine. Selects and executes sections, senses repeat
sections/test, reports end of section/test, and checks for request
parameter entry.

Set test mode, sets test mode in RC, check status. -

Wait data ready or 100 microseconds, which ever is first. -

Exits P + 1 if data ready, P + 2 if timeout. .

Wait 100 microseconds for interrupt and check for status input
errors if interrupted.

Wait (A) milliseconds on a 1704.

Wait L.C not busy. .Wait 20 microseconds for LLC to go not busy, report

LC status errors and report timeout.
Wait (A) seconds on a 1704,
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VI APPLICATIONS

Normally this test will be run using only Sections 1, 2, 3, 4, 5, and A as these sections

require no observation. Those sections should be run with stop on error set.

Upon an error stop, the status series (normal, interrupted) which pertain to the error
code should be listed by setting the bits in the Stop/Jump word. Interrupt error status
words will always be from the occurrence of the interrupt. Normal errors may not
have all status words with the latest status. Some knowledge of what the test was doing
is necessary to determine what is legal. It is not possible to impart this knowledge
through documentation. Only study of the listing can lead to thorough enough
understanding.

For communication line noise, this test has the option to run without type-out and error
stops. The last five errors will be recorded continuously. To retrieve this information,
merely set bit 11 in the test Stop/Jump parameter word. There will be up to five errors
reported, depending on the number of errors since the last error dump or test
initialization. The total number of errors is also typed out on the teletype.

When bit 15 in the Stop/Jump word is a one, the entry address, (A), (Q), and present P
address are listed on the printer, if a printer unit is defined. This feature is good for
debug, and understanding how HORA4C operates. If **TRACE** is used because of a
failure, be warned that timing differences do exist when **TRACE%** is in operation.
No errors which occur - only - with **TRACE** on should be considered real. Its

primary purpose is to define sequences, not failures.

**TRACE** calls exist in almost all I/O subroutines and since it affects nothing but

timing, the internal documentation does not reference a call to it.

A. GLOSSARY OF TERMS AND ABBREVIATIONS USED IN THIS DIAGNOSTIC

ACT Actual data or status

CA Sequential channel address

CADD Address error.call came from

ECHO Remote coupler data turn around

EOP End of operation (LC)

EOS End of sequence (NA=LA) (RC)

EXP Expected data or status

E-FIELD Equipment field in Q (bits 7-10)

FA First sequential address register

FCA Beginning sequential channel address
60182000 L 756-9
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F See F-FIELD

F-FIELD RC function in Q (bits 0-3)

I See I-FIELD

I-FIELD LC enable EOP bit (bit 6)

LA Last sequential address register
LC Local coupler

LCA Ending sequential channel address
LCI Liocal coupler interrupt status

LCS Local coupler status

LOCAL 1590-2 remote I/O adapter
COUPLER

NA Next séquential address register
OPA Operator in A for an I/O output instruction
OPQ Operator in Q for an I1/O instruction
PA Present sequential address register
RC Remote coupler

RCI Remote coupler interrupt status
RCS Remote coupler status

REMOTE 1591-2 remote I/O station
COUPLER

SJ SMM Stop/Jump parameter word

U See U-FIELD o

U-FIELD LC usage field in Q (bits 4, 5)

X Variable digit in error message

(Q) Contents of Q for operation

(A) Contents of A for operation
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10126 INTERVAL TIMER TEST I

(CLKO042 Test No. 42)

I. OPERATIONAL PROCEDURE

A, RESTRICTIONS

1.

Cautions to User
An error typeout of the form:

A Q A Q A Q
0038 STJP 0004 XXXX XXXX 0000

will result if this test is reinitiated from parameter entry. The subtest
requests an interrupt line and only releases this line at the end of the test.

Subtest- 1 will be run only once before the end of test typeout unless it is the
only subtest selected,

B. LOADING PROCEDURE

1. The test operates as a subprogram under control of the 1700 System Maintenance
Monitor (SMM17),

2. The calling sequence is that specified by SMM17.

C. PARAMETERS |
1. Normal operation requires no parameters.
a, All subtests will be run under this condition.
b. Subtest 1 will be run only once under this condition.
c. The test will be run on equipment 8, and interrupt line 8 will be used.

2. To alter the parameters, follow the directions stated in the SMM17 Reference
Manual., If the bit is set, the corresponding subt