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1. Set F04 on the hexadecimal display. 

2. Disk adapter test phase 1. 

a. Reset the disk adapter. 
b. Read the sense byte to check the parity valid tag; if 

any MCPC bit is on, set an error E70 .. 
c. Set the machine check bit in basic status. 
d. Read the basic status to check the machine check bit; if 

not on, set an error E70. 
e. Reset the machine check bit. 

3. Disk adapter test phase 2. 

a. Set the enable interrupt, operation complete, and head 
engaged bits in the status register. 

b. Read the status register and check that the expected 
bits are present; if not, set an error E71. 

c. Check if a level 5 interrupt request is present in the 
IOIRR; if not set an error E71. 

d. Reset the operation complete and head engaged bits in 
the status register. 

e. Read the status register; only the enable interrupt bit 
must be on, if any error set a code E71. 

f. No level 5 interrupt request must be present in the 
IOIRR. if any error. set a code E71. 

4. Disk adapter test phase 3. 

a. Write address X'AAAA' in the MAR (storage address 
reg, ster). 

b. Read the MAR, if incorrect result set a code E72. 
c. Write address X'5555' in the MAR. 
d. Read the f1AR, if incorrect result set a code E72. 
e. Clear the MAR. 

5. Disk adapter test phase 4. 

a. Set the enable interrupt and enable timer bits in the 
status register. 

b. Start a 4ms software timer. and wait for timeout. 
c. Read the status register. and check that there is no 

timer interrupt. If a timer interrupt is present. set 
an error E73. 

d. Start a 2ms software timer, and wait for timeout. 
e. Read the status register. A timer interrupt must be 

present. if not set an error E73. 
f. Reset all the status register bits, except for the 

enable interrupt bit. 

6. Disk adapter test phase 5. 

a. Enable the index mark interrupt bit in the status 
register. 

b. Reset the index mark interrupt. if any. 

c. Start a 2-second software timer and wait for a levelS 
interrupt request. 

d. When the level 5 interrupt occurs. check the index mark 
bit. If it is not present. set an error E74. 

e. If there is no level 5 interrupt before the timer times 
out. set an error code E74. 

f. Disable the index mark bit and reset the interrupt. 

Note: a full diskette speed test is made by the disk 
CAC during step F05. 

7. Disk adapter test phase 6. 

a. Set the MFM bit in the sector identifier register. 
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b. Read the sense byte and check that the MFM bit is on, if 

not. set an error code E75. 

S. IOIRR Test. Check that no interrupt is pending. If an 
interrupt is present. set an error code EAx for levels 0 
through 3. or EBx for levels 4 through 7. 

9. Interrupt mechanism test. 

a. Starting at level O. set the PIRR = X'FF'. 
b. Read the PIRR. If not = X'FF' set an error code ESO. 
c. Set the level to 1. 
d. Mask all levels except the current level in the common 

mask. 
e. Check the actual level against the expected level. If 

there is an error set a code ESO. 
f. Write the common mask to mask all levels except level 0, 

and check for correct level 0 return. 
g. Increment the level. and return to step 'd' to exercise 

all levels from 2 to 7. When all levels have been 
exercised. leave the interrupt mechanism test. 

10. Set step F05 and give control to the disk support adapter 
program, which loads the RAM part of the MOSS diagnostics, 
and the~ returns to IMl Step F06 below. 
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The following table resumes the different error codes possible 
during IML step F04: 

Hex 
Display 

E70 

E71 

E72 

E73 
E74 
E75 
E80 

EAl 
EA2 
EA3 
EA4 
EAS 
EA6 
EA7 
EA8 
EA9 
EAA 
EAB 
EAC 
EAD 
EAE 
EAF 

EBI 
EB2 
EB3 
EB4 
EB5 
EB6 
EB7 
EB8 
EB9 
EBA 
EBB 
EBC 
EBD 
EBE 

( 

Error Description 

- MCPC error when DAC sense byte is read - unable to exercise machine check bit in DAC basic 
status register - error in set or reset of DAC status register 

- no level 5 request when interrupt request bit is 
in DAC status register. - level 5 request always present after reset of 
interrupt request bit in DAC status register. - read pattern in DAC storage address register does 
not match expected pattern 

- DAC 5ms timer is out of 20~ tolerance 
- diskette not running or not present - unable to set MFM mode 
- interrupt mechanism does not work 

- permanent interrupt request on level 3 - " " n " n 2 - n " " " " 2 and 3 - n " n " " 1 - " " " " " 1 and 3 - " " " " " 1 and 2 
- " " " " " 1, 2, and 3 - " " " " " 0 - " " " " " 0 and 3 - " " " " " 0 and 2 - " " " " " 0, 2, and 3 - " " " n " 0 and I 
- " " " " " 0, 1, and 3 
- " " " " " 0, 1, and 2 - " " " " " 0, 1, 2, and 

- permanent interrupt request on level 7 - " " " " " 6 
- " " " " " 6 and 7 - " " " " " 5 
- " " " " " 5 and 7 - " " " " " 5 and 6 - " " " " " 5, 6, and 7 
- " " " " " 4 - " " " " " 4 and 7 - " " " " " 4 and 6 - " " " " " 4, 6, and 7 - " " " " " 4 and 5 - " " " " " 4, 5, and 7 - " " " " " 4, 5, and 6 

() ( , 
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1. Valid command recognition. 

a. Point to valid command table. 
b. Send a valid command. 
c. If an error occurs, display E50. 
d. loop on the next command until end of table. 

2. Invalid commands test. 

a. Send all possible command values from X'OO' to X'FF' 
which are not in the valid command table. 

b. Check after each command machine check bit is present in 
the basic status; if not present, display E50. 

c. Reset the machine check bit in the basic status register 
and check that it is correctly reset; if not reset, 
display E50. 

d. loop on the invalid command test until all possible 
values have been sent. 

3. Adapter control register test. 

a. Check that the adapter control register is set to all 
'0'5 at routine entry; if not, display ESO. 

b. Set the adapter control register using X'55' and check 
that the result is X'55'; if not, display E50. 

c. Set the adapter control register using X'AA' and check 
that the result is X'FF' (X'55' + X'AA' = X'FF'); if 
not, display ESO. 

d. Reset the adapter control register using X'55' and check 
that the result is X'AA' (X'FF' - X'55' = X'AA'); if 
not, display ESO. 

e. Reset the adapter control register using X'AA' and check 
that the result is X'AA' (X'AA' - X'AA' = X'OO'); if 
not, display ESO. 

4. Modem control register test. 

a. Read the modem control register. It must contain X'OO' 
at routine entry; if not, display ESO. 

b. Write the modem control register with X'55'. 
c. Read the modem control register. It must be equal to 

X'SS'; if not equal to X'5S', display ESO. 
d. Write the modem control register with X'AA'. 
e. Read the modem control register. It must be equal to 

X'AA'; if not equal to X'AA', display ESO. 
f. Write the modem control register with X'OO'. 
g. Read the modem control register. It must be equal to 

X'OO'; if not equal to X'OO', display E50. 

5. Modem status register test. 

a. Set the WRAP mode in the modem control register. 
b. Reset any pending modem interrupts in the basic status. 
c. Set the modem control register to get a DSR transition. 
d. Read the basic status to check the modem interrupt and 

interrupt request; if not display ESO. 
e. Read the modem status register to check the DSR 

transition, if not, display ESO. 
f. Reset the modem interrupt in the basic status. 
g. Send the basic status to check for correct reset; if not 

reset, display ESO. 
h. Set the modem control register to get a CTS transition. 
i. Read the basic status to check the modem interrupt and 

interrupt request; if not display E50. 
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j. Read the modem status register to check the CTS 
transition; if not, display ESO. 

k. Reset the modem interrupt in the basic status. 
1. Read the basic status to check for a correct reset. if 

not display ESO. 
m. Set WRAP and DTR in the modem control register. 
n. Read the basic status to check the modem interrupt and 

interrupt request; if not, display ESO. 
o. Read the modem status register to check the DSR and CTS 

transitions; if not, display ESO~ 
p. Reset the modem interrupt in the basic status. 
q. Reset the DTR in the modem control register. 
r. Read the basic status to check the modem interrupt; if 

not, display ESO. 
s. Read the modem status register to check the DSR 

transition; if not. display ESO. 
t. Reset the adapter. 
u. Set the WRAP mode in the modem control register. 
v. Set the transmit mode in the adapter control register. 
w. Read the modem status register to check the CTS 

transition; if not. display ESO. 

6. Timer test. 

a. 
b. 
c. 

d. 
e. 

f. 
g. 

h. 
i. 
j. 

k. 
1. 

m. 

n. 

o. 

p. 

q. 

r. 
s. 

t. 

u. 

v. 
w. 

x. 

load the timer register for a 1.6ms delay. 
Software wait of 1.4ms. 
Ho timer interrupt must be present in the basic status; 
if present, display ESO. 
Software wait of O.4ms. 
A timer interrupt must be present in the basic status; 
if not present, display E50. 
Reset the timer interrupt in the basic status register. 
Check for correct reset in the basic status; if not 
reset, display ESO. 
load the timer register for a O.2-second timeout. 
Software wait of l80ms. 
Ho timer interrupt must be present in the basic status; 
if present, display E50. 
Software wait of 40ms. 
A timer interrupt must be present in the basic status; 
if not present. display ESO. 
Set the timer high register with X'7F' (bit 0 off must 
cause a timer interrupt in the basic status). 
Read the basic status register to check that a timer 
interrupt is not present; if present, display E50. 
Set the timer high register with X'FF' (means start a 25 
seconds timer). 
Set the timer low register with X'OI' (means reset the 
timer high register). ' 
A timer interrupt must occur before Ims; if not, display 
ESO. 
Reset the timer interrupt in the basic status register. 
Set the timer low register with X'Ol' (means start a 
O.78ms timer). 
Set the timer high register with X'OO' (means stop the 
timer>. 
Ho timer interrupt must occur during a lms software 
wait; if a timer interrupt occurs. display ESO. 
Reset the timer interrupt in the basic status. 
Set the timer high register with X'80' (means immediate 
time out). 
A timer interrupt must be present in the basic status; 
if not present. display ESO. 

7. Output request and receive clock run. 

a. Set the WRAP mode in the modem control register. 
b. load the transmit buffer with the character to send. 
c. Set the receive and transmit mode in the adapter control 

register. 
d. An output request interrupt must happen before a 

software time out; if there is no interrupt, display 
ESO. 

e. load the transmit buffer with a second character. 
f. The output request interrupt must be off in the basic 

status register; if not, display ESO. Read the adapter 

\ " ) ( ( " I 
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status register to check that the receive clock is 
running; if not present, display E50. 

8. Input request. 

B. Set the WRAP mode in the modem control register. 
b. load the transmit buffer with the character to send 

(X'08'). 
c. Set the receive and transmit mode in the adapter control 

register. 
d. Software loop to wait for interrupt. 
e. At timeout, check that output and input requests are 

present in the basic status register; if not present. 
display E50. 

f. Read the received character. and check that the correct 
data was received; if not, display E50. 

g. Read the basic status to check reset of input request; 
if not reset. display E50. 

9. Test that the input request is blocked if the receive mode 
is off. 

a. Set the WRAP mode in the modem control register. 
b. load the transmit buffer with the character to send. 
c. Set the transmit mode in the adapter control register. 
d. Software loop to wait for a possible interrupt. 
e. At timeout check that there is no input request in the 

basic status register; if present. display E50. 

10. Overrun bit test. 

a. Set the WRAP mode in the modem control register. 
b. load the transmit buffer with the character to send. 
c. Set the receive and transmit mode in the adapter control 

register. 
d. Software loop to wait for interrupt request. 
e. At timeout, check for output and input request in the 

basic status register; if not present, display E50. 
f. load the transmit buffer to send another character. 
g. Software loop to wait for end of transmission. 
h. Read the basic status to check for output request. input 

request. exception request and interrupt request; if not 
all present. display E50. 

i. Read the adapter status register to check for the 
overrun bit; if not present, display E50. 

j. Reset the overrun bit in the adapter status register. 
k. Read the adapter status register to check that the 

overrun bit has been correctly reset; if not reset. 
display E50. 

11. Test for invalid character transmission. 

a. Set the WRAP mode in the modem control register. 
b. load the transmit buffer with an invalid character 

(X'OO'). 
c. Set the receive and transmit mode in the adapter control 

register. 
d. Software loop to wait interrupt. 
e. Read the basic status to check for output request, input 

request. exception request. interrupt request; if not 
all present. display E50. 

f. Read the adapter status register to check for the 
invalid character bit; if not present. display E50. 

g. Reset the invalid character bit in the adapter status 
register. 

h. Read the adapter status register to check for correct 
reset; if not, display E50. 

12. Break test. 

a. Set the WRAP mode in the modem control register. 
b. Set the receive and break bits in the adapter control 

register. 
c. Software loop to wait for interrupt. 
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d. Read the basic status register to check for exception 
request and interrupt request; if not present, display 
E50. 

e. Read the adapter status register to check for the break 
byte detected bit; if not present, display E50. 

f. Reset the break byte detected bit in the adapter status 
register. 

g. Read the adapter status register to check for correct 
reset; if not reset, display E50. 
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I"L STEP F07 

CCA INTERNAL WRAP TEST "ODE 

1. Reset the CCA adapter. 

2. Send a 200ms timer, and wait for the interrupt. 

3. Check that it is a timer interrupt; if not, display E50. 

4. Send a 25-second control timer. 

5. Write the modem control register with DTR, RTS, and WRAP. 

6. On interrupt, check that it is a modem interrupt; if not, 
display E50. 

7. Disable the modem interrupt in the modem control register. 

S. Set the adapter control register with a character length 
equal to 8 bits. 

9. load the transmit buffer with the character X'FE' (odd 
pattern). 

10. Set adapter control register with transmit and receive 
modes. 

11. On interrupt, check that it is an output request; if not, 
display ESO. 

12. Prepare the next character to send, decrement the previous 
character pattern until an odd pattern is found. If an all 
'0' pattern is reached. reset the transmit mode in the 
adapter control register, and go to step 14. 

13. load the transmit buffer with the previously found 
character. 

14. Send a I-second survey timer. 

15. On interrupt, check that it is an input request; if not, 
display E50. 

16. If the received character is not the last one, send a 
I-second survey timer, then go to step 11. 

17. If it is the last character to be received, reset the 
receive mode in th~ adapter control register. 

18. Set the character length and load the transmit buffer with 
the first character to send, using successively: 

a. 7-bit character length with first character = X'7F'. 
b. 6-bit character length with first character = X'3E'. 
c. 5-bit character length with first character = X'IF'. 

19. Go to step 10 until all character lengths have been tested. 

20. End of CCA internal wrap test mode. 
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This routine is entered only if a specific IMl is requested. 
once entered. this routine~loops until another IMl is requested. 

To run this test. unplug the cable of the console under test at 
the entry to the 3727. then insert in place of the 3727 the 
connector P/H 2667737. 

1. Read the modem status register and the modem control 
register. If they are not 0 under mask (respectively X'DF' 
and X'F7') send the E53/E54 'console link test not possible 
on local/alternate console' display. depending on the 
console under test. 

2. Reset the eeA adapter. 

3. Send a 200ms timer. 

4. On interrupt check that it is a timer interrupt. if not. 
display KO. 

5. Send a 25-second control timer. 

6. Write the modem control register with DTR. RTS and DeE local 
test wire. 

7. Disable the modem interrupt in the modem control register. 

S. Set the adapter control register with a character length 
equal to 8 bits. 

9. Load the transmit buffer with the character X'FE' (odd 
pattern) . 

10. Set the adapter control register with transmit and receive 
modes. 

11. On interrupt check that it is an output request. if not, 
display KO. 

12. Prepare the next character to be sent, decrement the 
previous character pattern until an odd bit number pattern 
is found. If an all 'O's pattern is reached, reset the 
transmit mode in the adapter control register, then go to 
step 14. 

13. Load the transmit buffer with the previously found 
character. 

14. Send a I-second survey timer. 

15. On interrupt check that it is an input request. if not, 
display KO. 

16. Read the received character, check that it is as expected. 
if not. display KO. 

17. If the received character is not the last one, send a 
I-second survey timer. then go to step 11. 

IS. If it is the last character to be received. reset the 
receive mode in the adapter control register. 

19. Set the character length and load the transmit buffer with 
the first character to send, using successively: 

a. 7-bit character length with first character = X'7F'. 
b. 6-bit character length with first character = X'3E'. 
c. 5-bit character length with first character = X'lF'. 

20. Go to step 10 until all character lengths have been tested. 

21. Send test OK display. 

22. Go to step 2. 

( ( ) ( "­
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Hex Display Code Description 

E53 Console link test not possible on local console 
E54 Console link test not possible on alternate console 
E55 Console link test OK on local console 
E56 Console link test OK on alternate console 
E57 Console link test KO on local console 
E58 Console test KO on alternate console 

CONSOLE ATTACHED TEST 

1. Read the modem status register. 

2. Check if data set ready (DSR) is on; if yes, this is the end 
of the current test. 

3. If not on, send an error display depending on the console 
which is connected. 

4. If diagnostic IMl is requested, go to step 3. 

5. If not send a 500ms timer, then end current test. 

Hex Display Code Description 

E51 local console power off or not connected 
E52 Alternate console power off or not connected 

HEXADECIHAL DISPLAY TEST 

This test is a visual check only to check that the hexadecimal 
displays themselves are good. 

1. Set the hexadecimal display with the first value of the 
following series: 

• 000, 001, .............. OOF (16 values) . 
• 011, 022, ............... OFF (15 values). 
• 111, 222, ........... FFF (15 values). 

2. Wait 500 milliseconds. 

3. Set hexadecimal display with blank value. 

4. Wait 500 milliseconds. 

5. Check if the end of the display table has been reached 
(FFF); if not, return to step I with the next display value. 

6. End of hexadecimal display test. 
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Note: if automatic IMl and the ceu is running, skip the Mee 
Test Parts 1, 2, and 3. 

MCC TEST PART 1: BASIC ADAPTER TEST 

MCC TEST PART 2 

( ) 

1. Read status register 1, ignore pending interrupts, check 
only if the MOSS IHOP bit is on; if not, display E20. 

2. Read status register 2. 

3. If the CCU clock check bit is on, display E21. 

4. If the AClK check bit is on, display E22. 

5. If the eeu interconnect ~ime out, the MIOC interconnect 
parity check, or the ecu parity check is on, display E23. 

6. If any other error bit is present, display E20. 

7. If the IMl request is not of the power on type, not the 
start type, go to step 13. 

8. If the IMl request is of the start type, go to step 11. 

9. If the IMl request is of the power on type, write the status 
register with an all '0' pattern. 

10. Read status register 1 and check that the MOSS IHOP bit 
off; if not, display E20. 

11. Send a reset panel adapter command. 

12. Read status register 1 and check "that the MOSS IHOP bit 
on; if not, display E20. 

13. End of MCe test part 1. 

Entry is at level 7. 

1. Reset the master mask to avoid swapping PSWs. 

2. Write the interrupt test bit in status register 2. 

3. Read status register 2 and check if the expected data is 
present; if not, display E28. 

4. Write status register 1 with the pattern X'F7'. 

is 

is 

5. Read status register 1 and compare it with the data sent; if 
not equal, display E25 (any timer interrupt is ignored at 
this level>. . 

6. Reset status register 1 except for the MOSS NOP bit. 

7. Reset status register 2. 

8. Read status register 1 and check if it is as expected; if 
not, display E2S. 

9. Enable the master mask to allow the interrupt test. 

10. Send an invalid command (X'OF') on the MCC adapter. 

11. Read the status register and check that it has not changed; 
if it has changed, display E25. 

12. Write the interrupt test bit in status register 2. 

13. Enable the ceu interrupt and set a CCU high level interrupt 
in status register 1. 

(\ 
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14. During the level 1 treatment, reset the level 1 bit. 

15. Check if a level 1 interrupt has occurred; if not, display 
E26. 

16. Set the scanner interrupt bit in status register 1. 

17. Check if a level 4 interrupt has occurred; if yes, display 
E2S. 

18. Enable the scanner interrupt in status register 1. 

19. During the level 4 treatment, reset the enable scanner 
interrupt and the scanner interrupt bit in status register 
1. 

20. Check if a level 4 interrupt has occurred; if not. display 
E26. 

21. Set a CCU low level interrupt and enable CCU interrupt in 
status register 1. 

22. During the level 4 treatment. reset the CCU low level 
interrupt bit and the CCU interrupt bit in status register 
1. 

23. Check if a level 4 interrupt has occurred; if not. display 
E26. 

24. Reset the interrupt test bit in status register 2. 

25. Enable the timer interrupt bit in status register 1. 

26. Start a software loop longer than 100 milliseconds. 

27. During the level 1 treatment. reset the timer interrupt bit 
and enable timer interrupt in status register 1. 

28. Check if a level 1 interrupt has occurred; if not. display 
E27. 

29. Check the 100 milliseconds timer interrupt between 80 
milliseconds and 120 milli~e~onds; if no interrupt. display 
E27. 

30. Reset the timer interrupt bit and the enable timer bit in 
status register 1. 

31. Reset status register 2. and check for correct reset; if 
incorrect reset, display E2S. 

32. End of MCC Test Part 2. 

1. Check if the requested IMl is of the diagnostic type; if 
yes, go to end of MCC Test Part 3. 

2. Check the CCU software status; if running or loaded go to 
end of MCC Test Part 3. 

3. Swap PSW to run this test on level O. 

4. Send a reset panel adapter command. 

5. Send a read direct command from address O. 

6. Software timer to wait for a CCU time out. 

7. Read status register 2 and check the CCU time out bit and 
the adapter check; if not present, display E29. 

8. Reset the panel adapter. 
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9. Read status register 2 and check the correct reset of the 
ccu time out bit and the adapter check bit; if not reset, 
display E29. 

10. Reset the MOSS IHOP bit in status register 1. 

11. Set the test interrupt bit in status register 2. 

12. Send a read direct command from address O. 

13. Read status register 2 and check that the test interrupt, 
adapter check, MIOe parity, and ecu parity bits are ani if 
not all present, display E29. 

14. Send a reset panel adapter command. 

15. Read status register 2 and check the reset of the bits 
previously set; if not correctly reset, display E29. 

16. Reset the MOSS IHOP bit in status register 1. 

17. Set the test interrupt bit in status register 2. 

18. Send a write direct command to address O. 

19. Read status register 2 and check that the test interrupt, 
adapter check and ecu parity bits are all oni if not all 
present, display E29. 

20. Send a reset panel command. 

21. Read status register 2 and check the reset of the bits 
previously set; if not reset, display E29. 

22. Check that there is no level 0 request in the IOIRR; if 
there is, display E29. 

23. End of Mee Test Part 3. 

This test runs on level O. 

1. Read the storage expansion status register. 

2. If any MCPC bit is on, display E40. 

3. If 16K block installed, display E44. 

4. If the inhibit storage expansion is not on, display E41. 

5. If the other bits not zero, display E41. 

6. Read each TTA location, then write each TTA location with 
its own TTA address. 

7. If no parity error occurs after the complete TTA array read, 
go to step 10. 

8. If a TTA parity error occurs, check if a level 0 has been 
requested in the IOIRR; if not, display E41. 

9. Reset the TTA parity error bit in the storage expansion 
status register, and check for a correct reseti if reset not 
done, display E41. 

10. Set the inhibit bit in the storage expansion control 
register, then check inhibit bit in the storage expansion 
status register; if not set, display E41. 

11. Set the enable bit in the storage expansion control 
register, then check the enable bit in the storage expansion 
status register; if not set, display E41. 
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12. Set the reset inhibit bit in the storage expansion control 

register. then check the inhibit bit in the storage 
expansion status register; if not reset. display E41. 

13. Scan up the entire TTA array to write X'FF' in each 
position. 

14. Scan down the entire TTA array. read each location to check 
that there is no TTA parity error bit in the storage 
expansion status register; if on. display E41. 

15. Check the received pattern; if not equal to X'FF'. display 
E41. 

16. During the scan down. store the pattern X'80' in each TTA 
array location. 

17. Scan~p the entire TTA array. read each location to check 
that there is no TTA parity error bit in the storage 
expansion status register; if the bit is on. display E41. 

18. Check the received pattern; if not equal to X'80'. display 
E4l. 

19. During this scan uP. store the pattern X'OO' in each TTA 
array location. 

20. Scan down the entire TTA array. and read each location to 
check that there is no TTA parity error bit in the storage 
expansion status register; if the bit is on. display E41. 

21. Check the received pattern; if not equal to X'OO'. display 
E4l. 

22. Using the TTA array reserved for level O. check if there is 
a pluggable module installed in the correct place. 

a. If no module is installed. display E43 

b. If the module is installed at the wrong place. display 
E42. 

23. Set TTA addresses X'FCll' through X'FCIF' with the values 
X'IO' through X'17' to prepare for the 32K pluggable module 
test on level O. 

24. Scan up the entire 32K module. read each location. and check 
the received data; if not equal to X'FF'. or if any MCPC bit 
or IOIRR bit 0 is on. display E31. 

If the read is OK. write X'80' in each location. 

25. Scan up the entire 32K module. read each location. and check 
the received data; if not equal to X'80'. or if any MCPC bit 
or IOIRR bit 0 is on. display E31. 

If the read is OK. write X'OO' in each location. 

26. Scan down the entire 32K module. read each location. and 
check the received data; if not equal to X'OO', or if any 
MCPC bit or IOIRR bit 0 is on. display E31. 

27. Disable and set inhibit in the storage expansion control 
register. 

28. End of Memory Expansion Part 1. 
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1. Set enable and reset inhibit in the storage expansion 
control register. 

2. Prepare the Translate Table array for the interrupt 
addressing test. For each interrupt level, set block 2 to 
the successive values: 

level 0 
level 1 
level 2 
level 3 
level 4 
Level 5 
level 6 
level 7 

---> 2 
---> 3 
---> 4 
---> 5 
---> 6 
---> 7 
---> 8 
---> 9 

3. Initialize the PSW's for the interrupt addressing test. 

4. Initialize main storage with the test patterns for the 
addressing test. 

level 0 
level 1 
level 2 
level 3 
level 4 
level 5 
level 6 
level 7 

real address 
real address 
real address 
real address 
real address 
real address 
real address 
real address 

X'2FFF' 
X'3FFF' 
X'4FFF' 
X'5FFF' 
X'6FFF' 
X'7FFF' 
X'8FFF' 
X'9FFF' 

pattern 
pattern 
pattern 
pattern 
pattern 
pattern 
pattern 
pattern 

80 
40 
20 
10 
08 
04 
02 
01 

5. Interrupt mechanism test. Run the same test for each level 
from 0 to 7. Read the virtual address X'2FFF' and check the 
read pattern with the expected pre-set value; if not equal, 
display E41. 

6. When all levels have been tested, return to level O. 

7. Write the protect bit in the translate table array level 0 
block 2. 

8. Try to write in main storage, the virtual address X'2FFF'. 

9. Read the storage expansion status register and check for the 
presence of the storage protect violation bit, if not 
present display E41. 

10. Read the IOIRR register and check for a level 0 request; if 
no level 0 request, display E41. 

11. Reset the write protect violation in the storage expansion 
control register. 

12. Read the storage expansion status register and check for the 
correct reset of the write protect violation; if not reset, 
display E41. 

13. Read the main storage virtual location 2FFF and check it is 
as was done before the aborted write; if not, send error 
display E41. 

14. Disable the storage expansion feature in the storage 
expansion control register. 

15. End of MMC test part 2. 
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HOVE BUFFER CONTROL LIST 

Move the buffer control list into the operational program 
communication area. 

HOVE HOSS LOADER PROGRAH 

IHL STEP FOA 

Move the MOSS loader program to the end of storage (address 
X'17000'L 

This is the end of the IMl Diagnostic Part; pass control to the 
MOSS loading program. 
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CHAPTER 7. TRSS DIAGNOSTICS 

The token ring subsystem (TRSS) diagnostic group consists of one 
1FT (T) that tests the TRM (Token ring multiplexor) and TIC 
(token ring interface) cards that are present on the token ring 
adapter (TRA). 

The token ring subsystem (TRSS) diagnostic group runs under the 
control of the DCM in the MOSS. 

The diagnostic programs reside on the MOSS service diskette and 
are invoked and controlled from the MOSS console. While running 
diagnostics, the TRA is logically "disconnected" from the CCU 
and may only communicate with the MOSS. 

:RDV (LAB pas. 8) 
( 

( 
IOC :RDV (LAB pas. 7) 
Bus I ( 

,RDV (LAB pas. 6) 
( 

:RDV (LAB pas. 5) 
( 

CCU lRDV (LAB pas. ~) 

I IOC i RDV (LAB position. 3) 

CSP CP+IFTs TRtf 
(see note 2) 

FES (see note 1) 

M OSS L L L L I T T T T 

IDCM I 

I I I I C I I I I 
C C C C C C C C C 
1 2 3 ~ 1 1 2 3 4 

A 

I 
(--------------~------------) A 

I 
CE Requests LAB Type C 

Figure 7-1. TRSS Diagnostics 

Notes: 

1. The interface between the FES and the LIC can be disabled by 
the diagnostic program to prevent LIC interference on the 
FES card. 

2. The TRA must always be in the second (even) position on a 
LAB type C, a scanner being in the first position. 
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SELECTION 

__ ee_e_eeeee_ 

Before running the TRSS diagnostic group you must ensure that 
the CCU, IOC bus, and CA diagnostic groups work properly. If 
not, the results given by the TRSS diagnostic group may be of no 
value, or misleading. 

For running off-line diagnostics, see Chapter 1. 

The TRSS diagnostics have only one 1FT (T), divided into eight 
sections (TA through TH) that can be loaded and executed one at 
a time. 

Each section is divided into a set of routines. The shortest 
executable test is the routine. 

The DCF provides the following diagnostic selection 
capabilities: 

7 
T 
Tx 
Txyy 

TRSS group selected 
TRSS 1FT selected 
Specific section x in 1FT T 
Specific routine yy in section Tx 

For specific section and routine selection, see 
routine lists on following pages, and in Chapter 1. 

Move the cursor from its initial position (DIAG==» to 
the next after each parameter is entered. To skip a 
parameter entry, press the --> key. 

To interpret correctly the results of a selected 
section or routine, make sure the preceding IFTs. 
sections, and routines in the group are running 
without error. The routine identification contains 
the 1FT number. the section number, and the routine 
number as follows: 

*----->IFT number 
I 

I 
I *-----> Routine number 
*---------> Section number 

ADPI==>_ This field is used to enter the TRA number in the 
range 6 to 16 (only even numbers are valid). If no 
TRA is selected, the diagnostic will run on all TRAs 
defined in the Configuration Data File (CDF), in 
conjunction with the adapter request. 

LINE==>_ This field is used to enter the ring attachment 
number (TIC 1, 2, 3. or 4). When no TIC is selected, 
the diagnostic will run on all TICs defined in the 
CDF (in conjunction with the adapter request). 

OPT==> N For option display and description, see Chapter 1. 
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NUMBER OF RUNS PER REQUEST 

The following table indicates how many times a section is run 
according to the selection request. 

Select "DPI Select LINEI Number of Runs per Request 

No No TA through TE: once per TRA 

TA and TC: once per TIC 

Yes No As above for the selected TRA 

Yes Yes TA through TE: once 

TA and TC: once on the selected TIC 

Diagnostic Panel sample 

PROCESS STOP-CCU-CHK SERVICE-MODE 
BYP-ADP-CHK 

D:DIAGNOSTICS 

E:ERROR LOG 

DUG IADPI ILINE 

1 ALL 
2 CCU 
3 IOCB 
4 CA 11-> 61 

I 
I 

5 TSS 11->1610->311 
6 OLT 11-> 61 I 
7 TRSSI6->1611->4 

I 
AND 1 

OPT = Y IF MODIFY I OPTION REQUIRED 

===> 

U:UTILITY PGM 
SP:CCU STOP 
ST:CCU START 
RS:CCU RESET 

Q:DATE/TIME 
T:TERMINATE 

DUG - RUN INIT 

ENTER REQUEST ACCORDING TO THE DIAG.MENU 
DIAG==> TF ADPI==> 6 LINE==> 1 OPT==> N 

On the above screen, section TF will run on TIC number 1. 

Press SEND to execute the request. 

Read what the DCM displays in the work area, and proceed with 
the next action according to the displayed menu or message. 
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'$ r .• OSTlC GROUP RUNNING TIME 

The times below are related to a TRSS diagnostic group request 
(DIAG:7) for one specific TRA (ADPI = x). 

Section Time 

CCU Init 10 seconds 
Run Init 1 min 13s 

TA 17 seconds 
TB 14 seconds 
TC 11 seconds 
TD 10 seconds 
TE 11 seconds 
TF 2s + 2s/TIC 
TG 2s + 8s/TIC 
TH 2s + 12s/TIC 

The diagnostic running time needed for the maximum TRSS 
configuration (2 TRAs with 8 TICs). not including 
initialization. will be 4 minutes. 20 seconds. 

Chapter 7. TRSS Diagnostics 7-7 



3725/3726 Diagnostic Desc~iptions 7-8 

TRtt TESTING (SECTIONS TA THROUGI~ TE) 

The routines testing the TRM card are ordered so that the first 
routines test the simplest functions using the smallest amount 
of hardware. Later routines will then use the tested logic to 
test larger functions using additional hardware. The portion of 
the hardware that has been verified grows with each routine 
until the entire TRM has been tested. Though never used in 
normal operation, the functions provided through the Diagnostic 
Register must be tested since they will be used to verify the 
normal operational logic. 

The following functional areas of the TRM will be tested in wrap 
mode. TIC actions/responses will be simulated by diagnostic 
timing logic. 

Invalid PIO Detection 

PIO commands will be issued with bad parity or invalid opcodes 
to test the ability of the TRM to recognize invalid IOHs. 

TRH RegisterS/Data Buffer 

The data buffer and registers of the TRM will be tested with 
selected sequences of patterns using the PIO write/read 
commands. Some errors will be generated to check the capability 
of TRM internal checkers. 

CONNECT/DISCONNECT Ope~ations 

Programmed Reset 

HHIO Ope~ations 

E~~or Detection 

TIC Interrupts 

The STOP (DISCONNECT) and START (CONNECT) PIO commands are 
issued and the sequences of TRM actions and settings of the 
level 1 Error Status Register are verified. 

Data is put into each of the TRM registers, then a PROGRAMMED 
RESET is issued. The status of the registers is checked to 
verify the proper action on a reset. 

Signals will be generated by diagnostic logic in the TRM to 
simulate TIC responses in MMIO. This checks the start of MMIO 
operational timing as well as the wrap mode. 

The hardware checkers are tested by using the Diagnostic 
Register to force parity errors, idle state errors, and 
interface time outs. Detection, reporting, and logging of the 
errors will be checked. 

TIC interrupts are simulated using the Interrupt Request 
register of the TRM. The interrupt reporting (INTERRUPT TO 
MOSS), logging of type into the appropriate Level 2 Error Status 
Register, LID calculation mechanism, IR scan wheel, and Inhibit 
Interrupt functions are all tested. 
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DHA/cycle Steal Operations 

DHA Error Management 

MASK Function 

DMA/CS operations with TIC will be simulated using the TRM's Bus 
Request register. Both modes of transfer (EVEN CCU and ODD CCU) 
will be simulated for a byte count given in the Diagnostic 
Register. The swapping mechanism will be tested for transfers 
to odd CCU addresses. The BR scan wheel and Inhibit DMA 
functions are also verified. 

Errors are forced at different times during a DMA operation and 
the proper completion of the operation (CSCW change, valid 
pattern, etc.) is verified. 

The MASK PIO command is issued to the TRM in CONNECT mode, and 
the masking of all interrupts except the one generated by the 
end of the DISCONNECT operation is verified. The reset of the 
MASK function by a PROGRAMMED RESET is also verified. 

TIC TESTING (SECTIONS TF AND TG) 

Each TIC routine will be run on only one TIC at a time with the 
remaining TICs frozen. It is assumed that the TRM is fully 
operational or has already been tested before the TIC routines 
are run. 

TIC Reset and Initialization 

A TIC is reset and the results of its internal tests are 
obtained. The initialization procedure involves the MMIO and 
DMA functions and will be performed after the reset to verify 
these operations. 

TIC Lobe Test/Interrupt Generation 

Non-Wrap DMA Errors 

The TIC internal Lobe Test is run by opening the TIC and the 
results of the test are obtained. Communication with the TIC 
through DMA operations to/from the SCB and SSB and through 
TIC-to-system interrupts is tested. 

The handling of errors on the TIC-TRM interface (which cannot be 
tested in WRAP model is verified here. Specifically, the BERR 
line to the TIC, degating of TIC interrupts, DMA retry, and 
Adapter Check interrupts are tested. 
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DIAGNOSTIC DESCRIPTIONS BY ROUTINE 
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This section consists of a detailed account of each of the TRSS 
diagnostic routines. Each routine is described in three 
sections: 

1. The Description section gives the function area being tested 
and the method used to test it. 

2. The Commands/Functions Covered section lists the commands 
and functions used (and thereby tested) in this routine that 
have not been covered by previous routines. 

3. The ERC Description lists and describes the various error 
reference codes that may appear in each routine. 
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This routine initializes the TRA to prepare it for the running 
of diagnostic routines. It tests the MIOH commands that will be 
issued to initialize the TRM hardware before all subsequent 
routines. 

First, a GET TRM CONTROL REGISTER command is issued to allow 
communication with the TRA in case the diagnostics were called 
immediately after a POR or a programmed reset. Then the RESET 
TRM bit will be set to '0' so it may be used as an indicator 
later. 

The WRAP MODE and PIO/DMA bits in the Diagnostic Register are 
set to '1' while the START and remaining bits are set to '0'. 
(Reset of the WRAP MODE bit will be included in TIC routines.) 

The RESET TIC bits in the TIC Control Register are set to '1' to 
put any installed TIC in the reset state. 

Finally, the IR/BR register is cleared to prevent unexpected 
interrupts from occurring when the START bit is used in later 
tests. 

commands/Functions Covered: 

• SET/GET TRM CONTROL REGISTER 
• WRITE/READ DIAGNOSTIC REGISTER 
• SET/GET TIC CONTROL REGISTER 
• WRITE/READ IR/BR REGISTER 

ERC Description 

Routine Meaning FRU 
ERC li st 

TAOI SETUP TRM 

OOlx Interrupt on GET TRM Control register 
002x Interrupt on SET TRM Control register 
003x Interrupt on WRITE DIAG register 
004x Interrupt on READ DIAG register 
0050 Read data not equal to write data 
006x Interrupt on SET TIC Control 
007x Interrupt on GET TIC Control 
0080 Read data not equal to write data 
009x Interrupt on WRITE IR/BR register 
OOAx Interrupt on READ IR/BR register 
OOBO Read data not equal to write data 
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TA02: INVALID PIO DETECTION 

Description 

This routine tests the ability of the TRM to detect invalid IOH 
commands (unassigned IOH codes) and parity errors in address and 
command data (TA time data). 

To test for the detection of parity errors, a PIO WRITE 
DIAGNOSTIC REGISTER will be issued to set up the diagnostic 
logic to force an error at TA time. Next, a valid PIO opcode 
will be issued. The TRM should not respond to this PIO, and 
this will be indicated by a time out on the IOC bus. The Level 
1 Error Status Register should indicate an I/O CHECK. 

Next, each unassigned PIO opcode will be issued. The IOC bus 
should time out and the error should be logged in the level 1 
Error Status Register as an invalid IOH. 

Commands/Functions Covered: 

ERC Description 

• INVALID PIO checker 
• Parity checker to IOC bus 
• Diagnostic ability to force errors at TA time 
• Reset of START bit in Diagnostic Register 
• GET L1 ERROR STATUS command 
• Logging of IOH INVALID and I/O CHECK in Levell Error Status 

Register 

Routine Meaning 
ERC 

TA02 INVALID PIO DETECTION 

TA Bad Parity on Byte 0 
0010 Expected timeout not received 
002x Unexpected interrupt on GET Ll register 
0030 Improper setting, Levell register 
0040 Improper setting, Diag register 

TA Bad Parity on Byte 1 
0050 Expected timeout not received 
006x Unexpected interrupt on GET Ll register 
0070 Improper setting, Levell register 
0080 Improper setting, Diag register 

TA Bad Parity on Both Bytes 
0090 Expected timeout not received 
OOAx Unexpected interrupt on GET Ll register 
0080 Improper setting, level 1 register 
OOCO Improper setting, Diag register 

Invalid IOH Opcode 
0000 Expected timeout not received 
OOEO Improper setting, level 1 register 
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,~~ .~ CONTROL REGISTER 

~scription 

This routine tests the two-bit TRM Control Register with 
selected patterns of bits using the SET/GET TRM CONTROL REGISTER 
command. 

Commands/Functions Covered: 

• TRM Control Register 

ERC Description 

Routine Meaning FRU 
ERC li st 

TA03 TRM CONTROL REGISTER TRM 

OOlx Interrupt on SET T'RM Control 
002x Interrupt on GET TRM Control 
0030 Read data not equal to write data 

TAO~: TIC CONTROL REGISTER 

Description 

This routine tests the TIC Control Register with selected 
patterns of bits using the SET/GET TIC CONTROL REGISTER command. 

commands/Functions Covered: 

• TIC Control Register 

ERC Description 

Routine Meaning FRU 
ERC li st 

TA04 TIC CONTROL REGISTER TRM 

OOlx Interrupt on SET Fl Control 
002x Interrupt on GET Fl Control 
0030 Read data not equal to write data 
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TAOS: TRM DATA BUFFER 

Description 

The TRM data buffer and extended buffer are tested with selected 
patterns of bits. 

Commands/Functions Covered: 

ERC Description 

TA06: IR/BR REGISTER 

Description 

• READ/WRITE BUFFER REGISTER 
• READ/WRITE EXTENDED BUFFER REGISTER 

Routine Meaning FRU 
ERC li st 

TA05 TRM DATA BUFFER TRM 

OOh Interrupt on WRITE BUFFER register 
002x Interrupt on READ BUFFER register 
0030 Read data not equal to write data (buf) 
004x Interrupt on WRITE EX BUF register 
005x Interrupt on READ EX BUF register 
0060 Read data not equal to write data (ex) 

The IR/BR register is tested with selected patterns using the 
WRITE IR/BR and READ IR/BR PIO commands. The TRM must be in 
wrap mode. In wrap mode, the DMA and TIC interrupt operations 
are initiated with the START bit in the Diagnostic Register. 
hence we are able to set the bits in the IR/BR register without 
generating any interrupt or DMA operations. 

commands/Functions Covered: 

• IR/BR REGISTER 

ERC Description 

Routine Meaning FRU 
ERC li st 

TA06 IR/BR REGISTER TRM 

OOh Interrupt on WRITE IR/BR 
002x Interrupt on READ IRI'BR 
0030 Read data not equal to write data 
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LID BUFFER 

Description 

The LID Buffer is tested with selected patterns using the LOAD 
LID BASE and READ LID BASE PIO commands. 

commands/Functions covered: 

• LOAD LID BASE 
• READ LID BASE 

ERC Description 

Routine Meaning FRU 
ERC Li st 

TA07 LID BUFFER TRM 

OOIx Interrupt on LOAD LID BASE 
002x Interrupt on READ LID BASE 
0030 Read data not equal to write data 

TA08: DIAGNOSTIC REGISTER 

Description 

This routine tests the Diagnostic Register with selected 
patterns using the WRITE and READ Diagnostic Register commands. 

The register is tested .first with a series of patterns that have 
a '0' in the START bit position. This prevents the diagnostic 
logic from forcing any errors that are specified in the 
remaining bits of the register. Then the START bit position is 
tested by setting the other bits so that no error is specified 
and turning the START bit on and off. 

Commands/Functions Covered: 

• Diagnostic Register 

ERC Description 

Routine Meaning FRU 
ERC Li st 

TAOS DIAGNOSTIC REGISTER TRM 

OOlx Interrupt on WRITE DIAG register 
002x Interrupt on READ DIAG register 
0030 Read data not equal to write data 
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TA09: PROGRAMMED RESET 

Description 

This routine tests the programmed reset function of the TRM. 
All writeable registers are initialized and a programmed reset 
is issued. The contents of all registers are then checked to 
verify the function of the reset. 

Commands/Functions Covered: 

ERC Description 

• PROGRAMMED RESET TRM command 
• Programmed reset function 
• Reset of "RESET latch" by GET TRM COHTROLregister command 
• GET MOSS ERROR STATUS REGISTER command 
• GET L2 ERROR STATUS commands 

Routine 
ERC 

TA09 

Meaning 

PROGRAMMED RESET 

OOlx Unexpected interrupt during setup 
002x Interrupt on PROGRAMMED RESET 
003x Unexpected interrupt, GET TRM Control 
0040 Improper setting, TRM Control register 
005x Interrupt on GET Ll ERR STAT 
0060 Improper setting, Ll ERR STAT 
0070 Diagnostic register not cleared 
0080 Wrong setting, TIC Control register 
0090 IR/BR not cleared 
OOAO Data Buffer not cleared 
OOBO Extended Data Buffer not cleared 
OOCO LID Base register not cleared 
OODx Interrupt during register reads 
OOEx Unexpected interrupt, GET l2 STAT 1 
OOFO TIC 1 l2 Error Status register not cleared 
OIOx Unexpected interrupt, GET l2 STAT 2 
0110 TIC 2 l2 Error Status register not cleared 
012x Unexpected interrupt, GET l2 STAT 3 
0130 TIC 3 l2 Error Status register not cleared 
014x Unexpected interrupt, GET l2 STAT 4 
0150 TIC 4 l2 Error Status register not cleared 
016x Interrupt on GET MOSS STATUS 
0170 MOSS Error Status register not 'D's 
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\OA .~LE STEAL CONTROL WORD 

.... escription 

The CSCW is read to check the pattern being sent to the CCU in 
DMA operations (since it is not available during a DMA 
operation). READ CSCW is a diagnostic command which returns the 
CSCW sent when errors have been detected in the CCU address 
(short/direct). 

Commands/Functions Covered: 

• CSCW short/direct pattern 
• READ CSCW command 

ERC Description 

Routine Meaning FRU 
ERC li st 

TAOA CYCLE STEAL CONTROL WORD TRM 

001x Unexpected interrupt, READ CSCW 
0020 Improper CSCW pattern 
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T801: WRAP HODE (HHIO) 

Description 

This routine tests the ability of the diagnostic logic to 
simulate the TIC timing and data transfers in "wrap mode" for 
MMIO operations. 

By using different combinations of TIC numbers and TIC 
registers, the mapping of PIO to MMIO can be verified. (The CS, 
RS, and RNW outputs of the TRM cannot be verified in wrap mode; 
only the start of the MMIO operational timing is verified here.) 

Valid MMIO writes are issued, each followed by an MMIO read. No 
interrupts or time outs are expected, and the data received in 
each read operation should be that transmitted in the previous 
write operation. (Read data is wrapped from the TRM data 
buffer.) 

Commands/Functions Covered: 

• PIO/MMIO mapping 
• Diagnostic wrap function 
• Diagnostic MMIO timing 

ERC Description 
,..--

Routine Meaning FRU 
ERC li st 

TBOI WRAP MODE (MMIO) TRM 

001x Unexpected interrupt, Write DATA, TIC I 
002x Unexpected interrupt, Read DATA, TIC 1 
0030 Inconsistent data, Write not equal to Read 
004x Unexpected interrupt, Write DATA+, Fl2 
005x Unexpected interrupt, Read DATA+. fl2 
0030 Inconsistent data, Write not equal to Read 
007x Unexpected interrupt. Write ADDRESS, nC3 
008x Unexpected interrupt, Read ADDRESS, TIC 3 
0090 Inconsistent data, Write not equal to Read 
OOAx Unexpected interrupt, Write Interrupt, TIC 4 
OOBx Unexpected interrupt, Read Interrupt, nett 
ooeD Inconsistent data, Write not equal to Read 

( 
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TB02: TD BAD PARITY 

Desc~iption 

This routine tests the ability of the TRM to force and detect 
errors at the IOC bus interface (checker II). The proper 
logging of the level 1 Error Status Register is also checked. 

A TRM internal register is initialized with data and the 
Diagnostic Register is set up to force a parity error at TO time 
on byte O. A PIO WRITE to the internal register is then issued 
and the instruction should time out. The reset of the START bit 
and the logging of the error in the II Error Status Register is 
then verified. The internal register is read and should remain 
as initialized; the data sent in the PIO WRITE should not have 
been placed in the register. This is repeated for Bl and both 
BO and Bl simultaneously. 

The TO Bad Parity error is set up again and a PIO READ is 
issued. The IOC should receive bad parity and cause the TRM to 
log the II Error Status. The reset of the START bit and the II 
Error Status Register setting are checked as before. 

This portion of the test is performed for errors on BO. Bl and 
on both bytes simultaneously. 

Commands/Functions Covered: 

• Forcing of TO error to IOC bus interface 
• IOC bus interface parity checker ell) 
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ERe Description 

C) 

Routine 
ERC 

TB02 

0010 
002x 
0030 
0040 
0050 

0060 
007x 
0080 
0090 
OOAO 

OOBO 
OOCx 
DODO 
OOEO 
OOFO 

0100 
Ollx 
0120 
0130 

0140 
015x 
0160 
0170 

0180 
019x 
DIAD 
01BO 
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Meaning FRU 
list 

TO BAD PARITY TRM 

Error Forced During Write, BO 
No time out 
Unexpected interrupt, GET II PIO 
Wrong setting, II Error Status 
START bit not reset, Diagnostic register 
Register contents changed 

Error Forced During Write, 81 
Ho time out 
Unexpected interrupt, GET II PIO 
Wrong setting, II Error Status 
START bit not reset, Diagnostic register 
Register contents changed 

Error Forced on Write, BO+B1 
No time out 
Unexpected interrupt, GET II PIO 
Wrong setting, II Error Status 
START bit not reset, Diagnostic register 
Register contents changed 

Error Forced on Read, BO 
No II for parity error, IOC Bus 
Unexpected interrupt, GET II PIO 
Wrong setting, II Error Status 
START bit not reset, Diagnostic register 

Error Forced on Read, Bl 
No II for parity error, IOC Bus 
Unexpected interrupt, GET II PIO 
Wrong setting, II Error Status 
START bit not reset, Diagnostic register 

Error Forced on Read, BO + 81 
No II for parity error, IOC Bus 
Unexpected interrupt, GET II PIO 
Wrong setting, II Error Status 
START bit not reset, Diagnostic register 

c -... 
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TB03: BAD PARITY TO INTERNAL REGISTERS 

Description 

This routine tests the ability of the TRM to force parity errors 
to its internal registers using the Diagnostic Register. The 
hardware reset of the START bit and detection of a parity error 
by the IOC bus interface checker (11) is also tested. 

The Diagnostic Register is set up to force a parity error on 
byte 0 to an internal register (error is forced on the following 
command). A PIO WRITE is issued and no interrupt or time out 
should result (the parity error is not forced to a checker, it 
is stored in the register). The Diagnostic Register is then 
read to verify the reset of the START bit. 

Next, a PIO READ is issued for the same register and should 
result in an IOC bus-in parity error because of the parity error 
stored in the register. The proper setting of bits in the Level 
1 Error Status Register will be verified. 

Only the following internal registers store data with parity. 
Writing to the other internal registers with bad parity has no 
effect. 

DATA BUFFER 
EXTENDED DATA BUFFER (byte 0 not implemented) 
LID BASE REGISTER 

The test is performed for the above three registers forcing 
errors on byte 0, byte 1, and BO and B1 simultaneously. 

Commands/Functions Covered: 

• IOC bus interface parity checker (11) 
• Forcing of parity error to internal register 
• Reset of START bit 
• Logging of error in L1 Error Status Register 
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Routine 
ERC 

TB03 

Meaning 

BAD PARITY TO INTERNAL register 

Register = Data Buffer 

Byte 0 Error 
Interrupt on write to register 001x 

0020 
0030 
0040 

START bit not reset, Diagnostic register 
No II for IOC bad parity 
Wrong setting, II Error Status 

Byte 1 Err'or 
Interrupt on write to register 005x 

0060 
0070 
0080 

START bit not reset, Diagnostic register 
No II for IOC bad parity 
Wrong setting, II Error Status 

Byte 0 and Byte 1 
Interrupt on write to register 009x 

001'10 
OOBO 
oDeD 

START bit not reset, Diagnostic register 
No II for Ioe bad parity 
Wrong setting, II Error Status 

Register = Extended Data Buffer 

Byte 1 Error 
OODx Interrupt on write to register 
OOEO START bit not reset, Diagnostic register 
OOFO No L1 for IOe bad parity 
0100 Wrong setting, L1 Error Status 

Byte 0 and Byte 1 
011x Interrupt on write to register 
0120 START bit not reset, Diagnostic register 
0130 No II for IDe bad parity 
0140 Wrong setting, L1 Error Status 

Register = LID Base 

Byte 0 Error 
015x Interrupt on write to register 
0160 START bit not reset, Diagnostic register 
0170 No II for IDe bad parity 
0180 Wrong setting, II Error Status 

Byte 1 Error 
019x Interrupt on write to register 
011'10 START bit not reset, Diagnostic register 
01BO No L1 for IOe bad parity 
OleO Wrong setting, LI Error Status 

Byte 0 and Byte 1 
01Dx Interrupt on write to register 
OlEO START bit not reset. Diagnostic register 
01FO No II for IDe bad parity 
0200 Wrong setting, Ll Error Status 
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TBO~: INTERNAL BUS PARITY ERROR 

Description 

This routine tests the ability of the Diagnostic Register to 
force an error on the internal bus. The detection (by internal 
bus parity checker 13), reporting, and logging of the error are 
also checked. 

The Diagnostic Register is set up to force a parity error on 
internal bus byte O. An MMIO read is then issued and the 
correct reporting (INTERRUPT TO MOSS) and logging of the error 
is verified. This procedure is repeated for byte 1 then for 
both bytes 0 and 1. 

Commands/Functions Covered: 

ERC Description 

• Forcing of internal bus parity error 
• Internal bus parity checker (13) 
• Logging of error in L2 Error Status Register 
• Interrupt to MOSS 
• GET COMMAND COMPLETION 
• LID Calculation (partial test) 
• READ COMPUTED LID 
• Reset of L2 Error status Register after GET L2 ERROR STATUS 

command is received (partial--see TIC Interrupt test) 

Routine 
ERC 

TB04 

0010 
0020 
0030 
0040 
0050 
0060 

0070 
0080 
0090 
OOAO 
OOBO 
OOCO 

OODO 
ODED 
OOFO 
0100 
0110 
0120 

Meaning 

INTERNAL BUS PARITY ERROR 

Error Forced on Byte 0 
No L4 interrupt on MMIO read 
Wrong data, command Completion 
Incorrect LID value 
START bit not reset, Diagnostic register 
Improper setting, L2 Status register 
L2 Status register not reset, second read 

Error Forced on Byte 1 
No L4 interrupt on MMIO read 
Wrong data. command Completion 
Incorrect LID value 
START bit not reset, Diagnostic register 
Improper setting, L2 Status register 
L2 Status register not reset, second read 

Error Forced on Bytes 0 and 1 
No L4 interrupt on MMIO read 
Wrong data, command Completion 
Incorrect LID value 
START bit not reset, Diagnostic register 
Improper setting, L2 Status register 
L2 Status register not reset, second read 

FRU 
List 

TRM 
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TB05: IDLE STATE ERROR ON SYSTEH BUS 

Description 

The ability of the TRM to force, detect, and properly report 
idle state errors at the TIC interface is tested. 

The diagnostic register is set up to force an error to an idle 
state checker on the TIC interface. An MMIO is issued, and an 
interrupt to MOSS should result with the error properly logged 
in the appropriate Level 2 Error Status Register. 

Two types of idle state errors (TRM internal and TIC interface 
type 2) will be forced to the idle state checker of TIC bus tags 
(checker 16). Only the TIC type 2 error will be forced to 
checker 17 (idle state checker of TIC bus) as this is the only 
error it is able to detect. 

Commands'Functions Covered: 

ERC Description 

/ 

\ 

• Forcing of all types of idle state error 
• Idle State checkers (16 and 17) 
• Logging of errors in L2 Error Status Register 
• Reset of L2 Error Status Register after GET L2 ERROR STATUS 

command is received (partial--see TIC Interrupt test) 

Routine 
ERC 

TB05 

Meaning 

IDLE STATE ERROR ON SYSTEM BUS 

Internal Error to Checker 16 
0010 No INTERRUPT TO MOSS 
0020 Wrong data, command Completion 
0030 Incorrect LID value 
0040 START bit not reset, Diagnostic register 
0050 Improper setting, Level 2 register 
0060 L2 Error Status register not reset 

External Type 2 to Checker 16 
0070 No INTERRUPT TO MOSS 
0080 Wrong data, command Completion 

0090 Incorrect LID value 
OOAO START bit not reset, Diagnostic register 
OOBO Improper setting, Level 2 register 
OOCO L2 Error Status register not reset 

External Type 2 to Checker 17 
OODO No INTERRUPT TO MOSS 
OOEO Wrong data, command Completion 
OOFO Incorrect LID value 
0100 START bit not reset, Diagnostic register 
0110 Improper setting, Level 2 register 
0120 L2 Error Status register not reset 
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TB06: DTACK TINE OUT (TIC BUS) 

Description 

This routine checks the ability of the TRM to simulate, detect, 
and report the failure of the TIC to send a DTACK response 
during an MMIO. 

A late or missing DTACK response from a TIC is simulated by 
setting up the FORCE INTERFACE TIME OUT condition in the 
Diagnostic Register and then issuing an MMIO. A MOSS interrupt 
is expected and correct reporting and logging of the error is 
verified. 

Note: The AS/OS timer will be tested in the "CSCW Change During 
DMA" test (AS) and the "Error Management During DMA" test (OS). 

Commands/Functions Covered: 

• Forcing of time out on TIC bus 
• DTACK Timer (Checker 14) 
• logging of error in l2 Error status Register 

ERe Description 

Routine Meaning FRU 
ERC li st 

T806 DTACK TIME OUT (TIC BUS) TRM 

0010 No INTERRUPT TO MOSS 
0020 Wrong data, command Completion 
0030 Incorrect LID value 
0040 START bit not reset, Diagnostic register 
0050 Improper setting, level 2 register 
0060 l2 Error Status register not reset 
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TCOI: TIC INTERRUPT 

Description 

3725/3726 Diagnostic Descriptions 7-26 

This routine tests the TRM's ability to service interrupts from 
the TIC by setting the proper Level 2 Error Status Register bits 
and calculating a LID. 

A value representing the TIC interrupt vector is placed into the 
TRM data buffer (the interrupt vector is taken from byte 1). 
The diagnostics simulate an interrupt request coming from a TIC 
by setting a bit in the IR register and the Diagnostic Register 
START bit. An interrupt to MOSS should be generated by the TRM. 
The interrupt vector is wrapped and its value is used to set the 
L2 Error Status Register. The setting of the appropriate Level 
2 Error status Register will be checked, and the LID will be 
read and verified. 

This procedure will be repeated for three different TIC 
interrupt vectors (adapter check, SCB clear, any using LID A) 
for each of the TICs (initiated from each of the IR bit 
positi ons). 

Commands/Functions Covered: 

1-'" 

~ ) \. ./ 

• Generation of interrupt to MOSS for IR in each TIC location 
• Setting of Level 2 Error Status Register for TIC interrupt 
• Reset of L2 Error Status Register after GET L2 ERROR STATUS 

command is received 
• LID calculation 
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ERe Description 

Routine 
ERe 

TC01 

0010 
0020 
0030 
0040 
0050 
0060 
007x 

0080 
0090 
OOAO 
OOBO 
OOCO 
OODO 
OOEx 

OOFO 
0100 
0110 
0120 
0130 
0140 
015x 

0160 
0170 
0180 
0190 
01AO 
01BO 
01Cx 

01DO 
OlEO 
OlFO 
0200 
0210 
0220 
023x 

ee _e 

Meaning 

TIC INTERRUPT 

SCB CLEAR Interrupt Vector, TIC 1 
No INTERRUPT TO MOSS 
Wrong data, command Completion 
Incorrect LID value 
START bit not reset, Diagnostic register 
Improper setting, Level 2 register 
L2 Error Status register not reset 
Unexpected interrupt during test 

ADAPTER CHECK interrupt Vector, FLI 
No INTERRUPT TO MOSS 
Wrong data, command Completion 
Incorrect LID value 
START bit not reset, Diagnostic register 
Improper setting, Level 2 register 
L2 Error Status register not reset 
Unexpected interrupt during test 

Vector For a Type A LID, TIC 1 
No INTERRUPT TO MOSS 
Wrong data, command Completion 
Incorrect LID value 
START bit not reset, Diagnostic register 
Improper setting, Level 2 register 
L2 Error Status register not reset 
Unexpected interrupt during test 

SCB CLEAR Interrupt Vector. TIC 2 
No INTERRUPT TO MOSS 
Wrong data, command Completion 
Incorrect LID value 
START bit not reset. Diagnostic register 
Improper setting. Level 2 register 
L2 Error Status register not reset 
Unexpected interrupt during test 

ADAPTER CHECK Interrupt Vector, FL2 
No INTERRUPT TO MOSS 
Wrong data, command Completion 
Incorrect LID value 
START bit not reset. Diagnostic register 
Improper setting, Level 2 register 
L2 Error Status register not reset 
Unexpected interrupt during test 

--
FRU 
List 

TRM 
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Routine 
ERe 

TCOI 

0240 
0250 
0260 
0270 
0280 
0290 
02Ax 

02BO 
02CO 
02DO 
02EO 
02FO 
0300 
03lx 

0320 
0330 
0340 
0350 
0360 
0370 
038x 

0390 
03AO 
03BO 
03CO 
03DO 
03EO 
03Fx 

0400 
0410 
0420 
0430 
0440 
0450 
046x 

0470 
0480 
0490 
04AO 
0480 
04CO 
04Dx 

04EO 
04FO 
0500 
0510 
0520 
0530 
054x 

( \. 
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Meaning 

(continuation) 

Vector For a Type A LID, TIC 2 
No INTERRUPT TO MOSS 
Wrong data, command Completion 
Incorrect LID value 
START bit not reset, Diagnostic register 
Improper setting, Level 2 register 
L2 Error Status register not reset 
Unexpected interrupt during test 

SCB CLEAR Interrupt Vector, TIC 3 
No INTERRUPT TO MOSS 
Wrong data, command completion 
Incorrect LID value 
START bit not reset, Diagnostic register 
Improper setting, Level 2 register 
L2 Error Status register not reset 
Unexpected interrupt during test 

ADAPTER CHECK interrupt Vector, TIC 3 
No INTERRUPT TO MOSS 
Wrong data, command Completion 
Incorrect LID value 
START bit not reset, Diagnostic register 
Improper setting, Level 2 register 
L2 Error Status register not reset 
Unexpected interrupt during test 

Vector For a Type A LID, TIC 3 
No INTERRUPT TO MOSS 
Wrong data, command Completion 
Incorrect LID value 
START bit not reset, Diagnostic register 
Improper setting, Level 2 register 
L2 Error Status register not reset 
Unexpected interrupt during test 

SCB CLEAR Interrupt Vector, TIC 4 
No INTERRUPT TO MOSS 
Wrong data, command Completion 
Incorrect LID value 
START bit not reset, Diagnostic register 
Improper setting, Level 2 register 
L2 Error Status register not reset 
Unexpected interrupt during test 

ADAPTER CHECK interrupt Vector, TIC 4 
No INTERRUPT TO MOSS 
Wrong data, command Completion 
Incorrect LID value 
START bit not reset, Diagnostic register 
Improper setting, Level 2 register 
L2 Error Status register not reset 
Unexpected interrupt during test 

Vector for a Type A LID, TIC 4 
No INTERRUPT TO MOSS 
Wrong data, command Completion 
Incorrect LID value 
START bit not reset, Diagnostic register 
Improper setting, Level 2 register 
L2 Error Status register not reset 
Unexpected interrupt during test 
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TC02: ERROR HANAGEHENT DURING lACK 

Description 

This routine tests the operation of the TRM when errors are 
detected by the hardware checkers during the input of the TIC 
interrupt vector. 

TIC interrupts are simulated as in the TIC Interrupt routine, 
but parity, timer, and idle state errors are forced during lACK 
via the Diagnostic Register. The TRM must detect the errors and 
properly log them (as errors detected by the TRM, not as TIC 
interrupts) in the Level 2 Error Status Register for the proper 
TIC. A type B LID should be obtained for a READ COMPUTED LID 
instruction. 

The TIC Interrupt routine and the routines checking the internal 
bus parity checker, idle state checkers, and DTACK timer must be 
run prior to this routine. 

Note: Parity is checked only on byte 1 of the interrupt vector. 

Commands/Functions Covered: 

• Logging of errors during lACK in l2 Error Status Registers 
• Calculation of type B LID for error during lACK 
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Routine 
ERC 

Meaning 

TC02 ERROR MANAGEMENT DURING lACK 

Internal Bus Bad Parity. Byte 1 
0010 No INTERRUPT TO MOSS 
0020 Wrong data. command Completion 
0030 Incorrect LID value 
0040 START bit not reset. Diagnostic register 
0050 Improper setting, Level 2 register 
0060 L2 Error Status register not reset 
007x Unexpected interrupt during test 

Internal Bus Bad Parity. Byte 0 and Byte 1 
0080 No INTERRUPT TO MOSS 
0090 Wrong data. command Completion 
OOAO Incorrect LID value 
OOBO START bit not reset. Diagnostic register 
OOCO Improper setting, Level 2 register 
DODD L2 Error Status register not reset 
OOEx Unexpected interrupt during test 

Idle State Error. Checker 16 Internal 
OOFO No INTERRUPT TO MOSS 
0100 Wrong data, command Completion 
0110 Incorrect LID value 
0120 START bit not reset. Diagnostic register 
0130 Improper setting. Level 2 register 
0140 L2 Error Status register not reset 
015x Unexpected interrupt during test 

Idle State Error. Checker 16 Type 2 
0160 No INTERRUPT TO MOSS 
0170 Wrong data. command Completion 
0180 Incorrect LID value 
0190 START bit not reset. Diagnostic register 
01AO Improper setting. Level 2 register 
01BO L2 Error Status register not reset 
01Cx Unexpected interrupt during test 

Idle State Error. Checker 17 Type 2 
01DO No INTERRUPT TO MOSS 
OlEO Wrong data. command Completion 
01FO Incorrect LID value 
0200 START bit not reset. Diagnostic register 
0210 Improper setting. Level 2 register 
0220 L2 Error Status register not reset 
023x Unexpected interrupt during test 

System Bus Time Out 
0240 No INTERRUPT TO MOSS 
0250 Wrong data. command Completion 
0260 Incorrect LID value 
0270 START bit not reset. Diagnostic register 
0280 Improper setting. Level 2 register 
0290 L2 Error Status register not reset 
02Ax Unexpected interrupt during test 
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TC03: LEVEL 1 ERROR DURING READ COHPUTED LID (GLID) 

Description 

This routine tests the ability of the TRM to log the number of 
the TIC whose interrupt it is servicing into the L1 Error Status 
Register when an error (level 1) occurs on a READ COMPUTED LID 
command. The READ COMPUTED LID command has exactly the same 
function as the GET LID issued by the CCU. 

A TIC interrupt is set and the Diagnostic Register is set up to 
force TA and TO parity errors during the READ COMPUTED LID 
command used to service the interrupt. The values used for the 
LID BASE and interrupt vector value are not important since the 
value of the LID will not be received. The Levell Error Status 
Register should indicate the number of the TIC whose interrupt 
is being serviced. 

Commands/Functions Covered: 

ERC Description 

• Logging of TIC Humber in II Error status Register (READ LID 
BY MOSS) 

Routine Meaning FRU 
ERC li st 

TC03 Ll ERROR IN READ LID BY MOSS TRM 

0010 Wrong data, command Completion 
0020 No II on READ LID 
0030 Wrong setting, Ll Error Status 
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TCO~: INHIBIT INTERRUPT 

Description 

The function of the INHIBIT INTERRUPT bits of the TIC Control 
Register is tested in this routine. 

Bits are set in the IR register, then the INHIBIT INTERRUPT bits 
of the TIC Control Register are set. The IR bits should remain 
set after this command is issued, but a WRITE IR/BR should cause 
them to be reset. 

Because this test is performed in WRAP MODE, no interrupt will 
be generated from the IR/BR (the START bit will not be set). 

Commands/Functions Covered: 

• Inhibit Interrupt function (of TIC Control Register) 

ERC Description 

Routine Meaning FRU 
ERC li st 

TC04 INHIBIT INTERRUPT TRM 

0010 Pending IR cleared by INH 
0020 INH failure on WRITE IR/BR 
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TCOS: IR SCAN WHEEL 

Description 

This routine tests the ability of the TRM to service TIC 
interrupts in the proper order. Bits are set in the IR register 
to represent TIC interrupt requests. The order in which the 
interrupts are serviced can be monitored by the LID value 
returned in a READ COMPUTED LID command. 

The TIC Interrupt test must be run prior to this routine. 

Commands/Functions Covered: 

• IR Scan Wheel 

ERC Description 

Routine Meaning FRU 
ERC Li st 

Teos IR SCAN WHEEL TRM 
0010 No L4 interrupt, TIC o due 
0020 Wrong LID, lIC 0 not serviced 
0030 No L4 interrupt, TIC 2 due 
0040 Wrong LID. TIC 2 not serviced 
0050 No L4 interrupt. TIC o due 
0060 Wrong LID. TIC 0 not serviced 
0070 No L4 interrupt. TIC 1 due 
0080 Wrong LID. TIC 1 not serviced 
0090 No L4 interrupt. TIC 2 due 
OOAO Wrong LID. TIC 2 not serviced 
0080 No l4 interrupt. TIC 3 due 
OOCO Wrong LID. TIC 3 not serviced 
OODO No L4 interrupt. TIC 1 due 
OOEO Wrong LID. TIC 1 not serviced 
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TC06: INHIBIT DHA 

Description 
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The function of the INHIBIT DMA bits of the TIC Control Register 
is tested in this routine. 

Bits are set in the BR register. then the INHIBIT DMA bits of 
the TIC Control Register are set. The BR bits should remain set 
after this command is issued, but a WRITE IR/BR should cause 
them to be reset. 

Because this test 1S performed in WRAP MODE. no DMA will be 
generated from the IR/BR (the START bit will not be set). 

commands/Functions Covered: 

• Inhibit DMA function Cof TIC Control Register) 

ERC Description 

Routine Meaning FRU 
ERC Li st 

TC06 INHIBIT DMA TRM 

0010 Pending BR cleared by INH 
0020 INH failure on WRITE IR/BR 
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TC07: ERROR HANAGEHENT DURING GET L2 STATUS ERROR 

This routine tests the ability of the TRM to disable the reset 
of the Level 2 Error Status registers when a level 1 error 
occurs during a GET L2 ERROR STATUS command. Normally. (when no 
level 1 error is detected> the Level 2 registers are reset by 
the GET L2 commands. 

An internal bus parity error is forced during an MMIO with TIC 
1. The generation of an interrupt to MOSS and the values 
returned for GET COMMAND COMPLETION and READ COMPUTED LID are 
verified. The Diagnostic Register is set up to force a TD parity 
error. and GET L2 ERROR STATUS is issued. The IOC should detect 
a parity error. The GET L2 command is issued again. The MMIO 
error should still be logged in the register. The register 
should not have been reset by the first GET L2 command issued. 

The test is repeated with MMIOs to TICs 2-4 to test each of the 
Level 2 registers. 

Commands/Functions Covered: 

• L2 Error Status Register reset mechanism 

ERC Description 

Routine Meaning FRU 
ERC li st 

TC07 ERROR MANAGEMENT. GET L2 STATUS TRM 

TIC 1 
0010 No L4 for internal bus bad parity 
0020 Wrong data. command Completion 
0030 Wrong LID value returned 
0040 No 11 on GET L2 Error Status 
0050 Wrong setting. Ll status register 
0060 L2 register has been reset 

TIC 2 
0070 No L4 for internal bus bad parity 
0080 Wrong data, command Completion 
0090 Wrong LID value returned 
OOAO No 11 on GET L2 Error Status 
OOBO Wrong setting. Ll status register 
OOCO L2 register has been reset 

TIC 3 
DODO No L4 for internal bus bad parity 
ODED Wrong data, command Completion 
OOFO Wrong LID value returned 
0100 No 11 on GET L2 Error Status 
0110 Wrong setting. Ll status register 
0120 l2 register has been reset 

TIC 4 
0130 No l4 for internal bus bad parity 
0140 Wrong data. command Completion 
0150 Wrong LID value returned 
0160 No 11 on GET l2 Error Status 
0170 Wrong setting. II status register 
0180 l2 register has been reset 

Chapter 7. TRSS Diagnostics 7-35 



TOOl: DMA OPERATIONS 

Description 
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This routine tests the ability of the TRM to process DMA 
operations. A DMA operation is simulated by the diagnostic 
hardware by indicating a byte count and the direction of the 
transfer in the Diagnostic Register. Data which will represent 
both the CCU address and the data to be transferred is written 
to the TRM data buffer and a bit is set in the BR register to 
simulate a TIC bus request. 

Data transfers to both odd and even CCU starting addresses will 
be tested to check the TRM's swapping mechanism (used in 
transfers to odd addresses). These two modes (eeU ODD and eeu 
EVEN) are specified with the DATA MODE bit of the Diagnostic 
Register. The COUNT field of the Diagnostic Register i~ used to 
specify the number of bytes to be transferred. The operation is 
started with the Diagnostic Register START bit. 

commands/Functions Covered: 

• Generation of CSR from BR in each TIC location 
• Swapping mechanism for odd ceu starting addresses 
• Diagnostic wrap for DMA (inbound data only) 
• Diagnostic generation of DMA timing 
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ERe Description 

Routine 
ERC 

TD01 

001x 
002x 
0030 

004x 
005x 
0060 

007x 
008x 
0090 

OOAx 
OOBx 
OOCO 

OODx 
OOEx 
OOFO 

010x 
011x 
0120 

013x 
014x 
0150 

016x 
017x 
0180 

019x 
OlAx 
01BO 

Meaning 

DMA OPERATIONS 

1 byte write, even address, TIC 0 
Unexpected interrupt, DMA setup 
Unexpected interrupt, end of DMA 
Incorrect data transfer 

2 byte write, even address, TIC 1 
Unexpected interrupt, DMA setup 
Unexpected interrupt, end of DMA 
Incorrect data transfer 

3 byte write, even address, TIC 2 
Unexpected interrupt, DMA setup 
Unexpected interrupt, end of DMA 
Incorrect data transfer 

4 byte write. even address, TIC 3 
Unexpected interrupt, DMA setup 
Unexpected interrupt, end of DMA 
Incorrect data transfer 

2 byte read, even address, TIC 0 
Unexpected interrupt. DMA setup 
Unexpected interrupt, end of DMA 
Incorrect data transfer 

1 byte write, odd address, TIC 0 
Unexpected interrupt, DMA setup 
Unexpected interrupt, end of DMA 
Incorrect data transfer 

4 byte write, odd address, TIC 0 
Unexpected interrupt, DMA setup 
Unexpected interrupt, end of DMA 
Incorrect data transfer 

2 byte read. odd address, TIC 0 
Unexpected interrupt, DMA setup 
Unexpected interrupt, end of DMA 
Incorrect data transfer 

4 byte read, odd address, TIC 0 
Unexpected interrupt, DMA setup 
Unexpected interrupt, end of DMA 
Incorrect data transfer 

FRU 
list 

TRM 
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TD02: CSCW CHANGE DURING DMA 

Description 

This routine tests the ability of the TRM to detect errors 
during the building of the CSCW and to change the CSCW from 
long/indirect to short/direct before sending it to the CCU. 

A DMA operation is set up as in the previous test, but an error 
is forced on the data written to the TRM data buffer 
representing the CCU address. The TRM finds the parity error 
when the DMA operation is in progress and must change the CSCW 
to indicate the error and terminate the DMA without sending any 
data. A valid data pattern is sent to the CCU in place of the 
bad parity address. This prevents an IOC time out. 

The test is repeated with an address with good parity but using 
the Diagnostic Register to force errors on the internal bus, 
idle state errors, and a time out on the TIC bus. Again, the 
TRM changes the CSCW and terminates the operation before sending 
the data. 

The CSCW sent to the CCU cannot be read directly, so the status 
of the data area will be used to determine whether or not the 
appropriate action was taken with the data (hence whether or not 
the CSCW was changed). 

The DMA Operations test must be run prior to this routine. 

commands/Functions Covered: 

• CSCW change (from long/indirect to short/direct) 
• AS/DS Timer (for missing AS) 
• Sending of valid pattern in place of bad parity address 
• Ability to end DMA operation before data transfer 
• Logging of error in appropriate l2 Error Status Register 
• Logging of all three error types for DMA in each l2 Error 

Status Register 
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ERC Description 

Routine 
ERe 

TD02 

001x 
0020 
0030 
0040 
0050 

Meaning 

CSCW CHANGE DURING DMA 
Write, Bad Parity Address, TIC 0 
Unexpected interrupt, DMA setup 
No L4 interrupt after DMA 
Incorrect LID value 
Improper setting, Level 2 register 
CCU memory changed 

TIC Bus Time Out, Type 1. TIC 0 
006x Unexpected interrupt, DMA setup 
0070 No L4 interrupt after DMA 
0080 Incorrect LID value 
0090 Improper setting, Level 2 register 
OOAO CCU memory changed 

OOBx 
OOCO 
OODO 
OOEO 
OOFO 

010x 
0110 
0120 
0130 
0140 

015x 
0160 
0170 
0180 
0190 

01Ax 
OlBO 
01CO 
OlDO 
OlEO 

01Fx 
0200 
0210 
0220 
0230 

Idle State. 16, Interrupt, TIC 1 
Unexpected interrupt, DMA setup 
No L4 interrupt after DMA 
Incorrect LID value 
Improper setting, Level 2 register 
CCU memory changed 

Idle State. 16, Type 2, TIC 0 
Unexpected interrupt, DMA setup 
No L4 interrupt after DMA 
Incorrect LID value 
Improper setting, Level 2 register 
CCU memory changed 

Idle State. '7, Type 2, TIC 1 
Unexpected interrupt, DMA setup 
No L4 interrupt after DMA 
Incorrect LID value 
Improper setting, Level 2 register 
CCU memory changed 

Internal Bus Parity, Interrupt, TIC 2 
Unexpected interrupt, DMA setup 
No L4 interrupt after DMA 
Incorrect LID value 
Improper setting, Level 2 register 
CCU memory changed 

TIC Bus Time Out, Type 1, TIC 1 
Unexpected interrupt, DMA setup 
No L4 interrupt after DMA 
Incorrect LID value 
Improper setting, Level 2 register 
CCU memory changed 

FRU 
List 

TRM 
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Routine 
ERC 

TD02 

024x 
0250 
0260 
0270 
0280 

Meaning 

(continuation) 

Idle state, 16. Type 2, TIC 2 
Unexpected interrupt, DMA setup 
No L4 interrupt after DMA 
Incorrect LID value 
Improper setting, level 2 register 
CCU memory changed 

TIC Bus Time Out. Type 1. TIC 2 
029x Unexpected interrupt. DMA setup 
02AO No L4 interrupt after DMA 
0280 Incorrect LID value 
02CO Improper setting, Level 2 register 
02DO CCU memory changed 

02Ex 
02FO 
0300 
0310 
0320 

033x 
0340 
0350 
0360 
0370 

038x 
0390 
03AO 
0380 
03CO 

03Dx 
03EO 
03FO 
0400 
0410 
0420 

Internal Bus Parity, Interrupt, TIC 3 
Unexpected interrupt, DMA setup 
No L4 interrupt after DMA 
Incorrect LID value 
Improper setting, Level 2 register 
CCU memory changed 

TIC Bus Time Out, Type 1, TIC 3 
Unexpected interrupt, DMA setup 
No L4 interrupt after DMA 
Incorrect LID value 
Improper setting, Level 2 register 
CCU memory changed 

Idle State, 16, Type 2, TIC 3 
Unexpected interrupt. DMA setup 
No L4 interrupt after DMA 
Incorrect LID value 
Improper setting, Level 2 register 
CCU memory changed 

Read. TIC Bus Time Out, Typ 1, TIC 0 
Unexpected interrupt. DMA setup 
No L4 interrupt after DMA 
Incorrect LID value 
Improper setting, Level 2 register 
Data buffer changed 
Extended data buffer changed 
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TE01: ERROR HANAGEMENT DURING DMA 

Description 

This routine tests for the proper operation of the TRM when 
errors are detected by the hardware checkers during a DMA 
operation. Also tested in this routine is the Data Strobe 
checker. 

OMA operations are set up as in the DMA Operations routine. but 
the Diagnostic Register is used to force parity and timer errors 
at specific points in the operation (specified in conjunction 
with the COUNT field). In wrap mode. the UDS/LDS and LAST XFER 
signals are generated by the diagnostic hardware according to 
the data mode and byte count specified in the Diagnostic 
Register. By writing an address that is inconsistent with the 
data mode specified (e.g. an even address in CCU ODD mode) to 
the TRM data buffer the diagnostic hardware can be made to 
generate invalid UDS/LDS combinations to the Data Strobe 
checker. 

A TD time parity error will be forced to cause the logging of a 
level 1 error during a DMA. The Ll Error Status Register will 
then be read to check the TRM's ability to place the number of 
the TIC it is communicating with into this register. TIC bus 
time outs and internal bus parity errors during the transfer of 
data will also be tested. 

Since the OMA operation cannot be monitored directly. the status 
of the ceu data area will be used as an indirect indication of 
the TRM actions. 

The DMA Operations test must be run prior to this routine. This 
routine covers only errors during the transfer of data and 
addresses between the TRM and CCU. For a complete test of DMA 
error management the CSCW Change During DMA routine. which 
covers errors detected while the CSCW is being "built" in the 
TRM. must also be run. 

Commands/Functions Covered: 

• AS/OS Timer (for missing OS) 
• Data Strobe Checker 
• Early termination of operation 
• Logging of TIC number in Ll Error Status Register (DMA) 
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Routine 
ERC 

TEOI 

0010 
002x 
0030 
0040 
0050 

0060 
007x 
0080 
0090 
OOAO 

OOBO 
OOCx 
OODO 
OOEO 
OOFO 

0100 
Ollx 
0120 
0130 
0140 

0150 
016x 
0170 
0180 
0190 

01AO 
01Bx 
01CO 
01DO 
OlEO 

01FO 
0200 

0210 
0220 

0230 
0240 

0250 
0260 

0270 
0280 

0290 
OlAO 

02BO 
02CO 
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Meaning 

ERROR MANAGEMENT DURING DMA 
Internal Bus, Even address, HW 1 
No L4 interrupt after DMA 
Unexpected level 1 interrupt 
Wrong GET CMD Completion data 
Wrong LID value 
Improper setting, Level 2 register 

TIC Bus Time Out 
No L4 interrupt after DMA 
Unexpected Levell interrupt 
Wrong GET CMD Completion data 
Wrong LID value 
Improper setting, Level 2 register 

Even address, Odd Address Mode 
No L4 interrupt after DMA 
Unexpected Level 1 interrupt 
Wrong GET CMD Completion data 
Wrong LID value 
Improper setting, Level 2 register 

Odd address, Even address Mode 
No l4 interrupt after DMA 
Unexpected level 1 interrupt 
Wrong GET CMD Completion data 
Wrong LID value 
Improper setting, level 2 register 

Internal Bus, Odd address, HW 1 
No L4 interrupt after DMA 
Unexpected level 1 interrupt 
Wrong GET CMD Completion data 
Wrong LID value 
Improper setting, level 2 register 

Internal Bus, Odd address, HW 2 
No l4 interrupt after DMA 
Unexpected Levell interrupt 
Wrong GET CMD Completion data 
Wrong LID value 
Improper setting, Level 2 register 

-External Type 1 Error, TIC 1 
No L4 interrupt after DMA 
Improper setting, level 2 register 
-External Type 1 Error, TIC 2 
No L4 interrupt after DMA 
Improper setting, Level 2 register 
-External Type 1 Error, TIC 3 
No L4 interrupt after DMA 
Improper setting, Level 2 register 

-TD Bad Parity, TIC 0 DMA WRITE 
No Ll interrupt for parity error 
Improper setting, Ll Status register 
-TD Bad Parity, TIC 1 DMA WRITE 
No II interrupt for parity error 
Improper setting, Ll Status register 
-TD Bad Parity, TIC 2 DMA WRITE 
No II interrupt for parity error 
Improper setting, II Status register 
-TD Bad Parity, TIC 3, DMA READ 
No Ll interrupt for parity error 
Improper setting, Ll Status register 
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TE02: HOS5 CONTROL BITS (DISCONNECT STATE) 

Description 

This routine tests the ability of the MOSS CONTROL bits in the 
TIC Control Register to cause errors to be logged in the MOSS 
Error Status register and to generate "Direct" interrupts from 
bits set in the IR Register. The proper logging of errors in 
the MOSS Error Status register and the correct GET COt1MAND 
COMPLETION responses for the Direct and MOSS Status interrupts 
is also checked. 

For the MOSS Error Status register and MOSS status interrupt 
function of the MOSS CONTROL bits. all 3 types of errors 
(internal. type 1 and type 2) will be forced during both MMIO 
and DMA operations using TIC position O. The contents of the 
MOSS Error Status register and the Command Completion are 
verified. 

Next. a Direct interrupt is generated from each TIC position by 
setting the corresponding MOSS CONTROL bit and IR bit on (as 
well as the START bit). The Command Completion is tested. 

Commands/Functions Covered: 

• Function of MOSS CONTROL bits in TIC Control Register 
• MOSS Error Status Register 
• Reset of MOSS Error Status Register by GET COMMAND 

COMPLETION 
• GET COMMAND COMPLETION results for Direct Interrupt and MOSS 

status Interrupt 
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Routine 
ERC 

TE02 

Meaning 

MOSS ERROR STATUS/MOSS Control 

Internal Error During MMIO 
0010 Expected l4 interrupt not received 
0020 Wrong bits in GET CMD Completion 
0030 Wrong setting, MOSS ERR STAT 
0040 MOSS ERR STAT register not reset 

Type 2 Error During MMIO 
0050 Expected l4 interrupt not received 
0060 Wrong bits in GET CMD Completion 
0070 Wrong setting, MOSS ERR STAT 
0080 MOSS ERR STAT register not reset 

Type 1 Error During MMIO 
0090 Expected l4 interrupt not received 
OOAO Wrong bits in GET CMD Completion 
OOBO Wrong setting, MOSS ERR STAT 
OOCO MOSS ERR STAT register not reset 

Internal Error During DMA 
OODO Expected l4 interrupt not received 
OOEO Wrong bits in GET CMD Completion 
OOFO Wrong setting, MOSS ERR STAT 
0100 MOSS ERR STAT register not reset 

Type 2 Error During DMA 
0110 Expected l4 interrupt not received 
0120 Wrong bits in GET CMD Completion 
0130 Wrong setting, MOSS ERR STAT 
0140 MOSS ERR STAT register not reset 

Type 1 Error During DMA 
0150 Expected l4 interrupt not received 
0160 Wrong bits in GET CMD Completion 
0170 Wrong setting, MOSS ERR STAT 
0180 MOSS ERR STAT register not reset 

Direct Interrupts 
0190 No expected l4, TIC 0 CBR pos) 
01AO Wrong bits in GET CND Completion 
01BO No expected l4, TIC 1 
01CO Wrong bits in GET CND Completion 
01DO No expected l4, TIC 2 
OlEO Wrong bits in GET CMD Completion 
01FO No expected l4, TIC 3 
0200 Wrong bits in GET CMD Completion 
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TEO]: BR SCAN WHEEL 

Description 

This routine tests the ability of the DR scan wheel to service 
bus requests from the TIC in the proper order. As in the IR 
Scan Wheel test, patterns of bits are set in the BR register and 
the order in which the requests are serviced is monitored. 

In order to tell which TIC BR is being serviced, an error must 
be forced during the operation to cause an interrupt to MOSS 
(internal bus bad parity during the CSCW build will be used to 
force a CSCW change). The LID will then indicate the serviced 
TIC. 

The DMA operations and CSCW Change routines must be performed 
before this test. 

Commands/Functions Covered: 

• BR Scan Wheel 

ERC Description 

Routine Meaning FRU 
ERC li st 

TE03 BR SCAN WHEEL TRM 
0010 No L4 after DMA, TIC o due 
0020 Wrong LID, TIC 0 not serviced 
0030 No L4 after OMit, TIC 2 due 
0040 Wrong LID, TIC 2 not serviced 
0050 No L4 after DMA, TIC o due 
0060 Wrong LID, TIC 0 not serviced 
0070 No L4 after OMit, TIC 1 due 
0080 Wrong LID, TIC 1 not serviced 
0090 No L4 after OMit, TIC 2 due 
OOAO Wrong LID, TIC 2 not serviced 
OOBO No L4 after DMA, TIC 3 due 
OOCO Wrong LID, TIC 3 not serviced 
0000 No L4 after DMA, TIC 1 due 
OOEO Wrong LID, TIC 1 not serviced 
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TEO~: CONNECT/DISCONNECT "ASK 

Description 

This routine tests the CONNECT and DISCONNECT operations of the 
TRM. as well as the function of the MASK command. The TRM is 
assumed to be in DISCONNECT mode when this routine is run. 
Interrupts will be generated from each of the TIC positions 
while in the CONNECT state to verify the operation of the MOSS 
control bits. 

All MOSS CONTROL bits in the TIC Control Register are set on to 
ensure that any interrupts generated in this procedure are sent 
to the MOSS. The START (CONNECT) PIO command is issued, and the 
reset of the DISCONNECT and PIO DISABLE bits in the Levell 
Error Status Register is verified. An interrupt is generated 
from each of the TIC positions to verify the function of the 
MOSS CONTROL bits in the CONNECT state. 

Now. with the TRA in the CONNECT state. the MASK command is 
issued. Interrupts are set up using the IR register and 
Diagnostic Register, but no interrupt to MOSS should be 
generated by the TRM. 

The STOP (DISCONNECT> command is issued. and the proper 
operations and level 1 register settings are verified (as in 
routine 2). The MOSS interrupt indicating the completion of the 
DISCONNECT operation should not be masked. After this interrupt 
is serviced, no further interrupts should be received. 

The UNMASK command is issued and an interrupt is generated to 
verify its function. The MASK command is issued again. and this 
time a PROGRAMMED RESET is issued to clear the MASK condition. 
This is verified by setting up another interrupt through the IR 
and Diagnostic Registers and servicing it. 

As mentioned in routine 2. the function of the bit CCU PIO 
DISABLE cannot be tested from the MOSS. 

Commands/Functions Covered: 

• START/STOP 
• MASK/UNMASK 
• MOSS CONTROL bit function in CONNECT state 
• Clearing of MASK by PROGRAMMED RESET 
• "Interrupt Masked On" bit of GET COMMAND COMPLETION 
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ERe Description 

_e_ --- -- --
Routine 

ERC 

TE04 

001x 
0020 

0030 
0040 

0050 
0060 

0070 
0080 

0090 
OOAO 
OOBx 
OOCx 
OODx 
OOEO 
OOFO 
0100 
0110 
0120 
OUx 
014x 
0150 
0160 
0170 
0180 
0190 

Meaning 

CONNECT/DISCONNECT/MASK 

Unexpected interrupt. START command 
Wrong setting. II status register 

Direct Interrupt. TIC 0 
Expected l4 not received 
Error in GET CMD Completion data 

Direct Interrupt. TIC 1 
Expected L4 not received 
Error in GET CMD Completion data 

Direct Interrupt. TIC 2 
Expected L4 not received 
Error in GET CMD Completion data 

Direct Interrupt. TIC 3 
Expected L4 not received 
Error in GET CMD Completion data 
Unexpected interrupt. MASK command 
Interrupt received. not masked 
Unexpected interrupt after STOP cmd 
ADP Ll not set in x'7E' register 
ADP II not reset by GET Ll 
No l4 interrupt for end of DISCONNECT 
Error in Gee data 
Wrong setting. II Status register 
Interrupt received. not masked 
Unexpected interrupt after UNMASK 
No expected l4. not unmasked 
Error in Gee data 
RESET bit off after PROG RSET 
No expected l4. mask not reset 
Error in Gee data 

FRU 
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TRM 
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TFOl: TIC RESET AND INTERNAL TESTS 

Description 

In this routine, the TIC are reset and the results of their 
internal tests (run automatically at reset) are obtained. The 
initialization procedure will then be performed to verify ESS 
operations (MMIO, and DMA) with the TIC attached. 

This procedure exercises most of the MMIO commands and will be 
tailored to execute all of them. It also exercises the DMA 
operation. 

Problems arising in this routine can be a result of errors in 
the TIC or the TRM. The procedure must be repeated on each TIC 
to determine the FRU most likely in error. 

All portions of the TRM must have been tested prior to this 
point. 

Commands/Functions Covered: 

ERC Description 

j 
( )" 
'\, -

• All MMIO operations 
• DMA operation (to SCB, SSB) 
• Path and drivers to/from TIC 

Routine 
ERe 

TFOI 
OOlx 
002x 
0030 
0040 
005x 
006x 
0070 
0080 
0090 
OOAx 
0080 
OOCO 
OODx 
OOEO 
OOFO 

Meaning 

TIC RESET AND INTERNAL TESTS 
Unexpected interrupt after clearing wrap mode 
Unexpected interrupt after reset 
Self test time out (retry) 
Hardware error found, self test 
Unexpected interrupt after reset, test 
Interrupt loading initialization parameters 
Error in Autoinc of DATA+ cmd 
Wrong data reading initialization parmI 
Wrong data reading initialization parameters 
Interrupt reading initialization parameters 
Initialization timeout (retry) 
Hardware error found, initialization phase 
Unexpected interrupt, initialization phase 
Wrong data in SCB 
Wrong data in SSB 
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TF02: TIC BUS PARITY CHECKER 

Desc~tptton 

This routine tests the ability of the parity checker (number 2) 
on the TIC Bus to detect errors in data sent to the TRM from the 
TIC, and the ability of the TRM to manage the reporting and 
logging of the error in the proper Level 2 Error Status 
Register. The TRM must set the correct bits in the response to 
the GET COMMAND COMPLETION and must calculate the Type 8 LID for 
the TIC generating the error. 

A TIC will be reset and initialized with the system Parity Test 
option to cause the TIC to force its parity bits to '0'8 for all 
transfers. The initialization completion is reported as usual, 
and any parity errors received up to this point are ignored. 

Next, specific parity errors are forced to the checker by 
writing data to the TIC which requires the parity bit to be '1'8 
and reading it back from the TIC by MMIO. The parity errors 
will be generated on specific positions: byte 0, byte 1, then 
both bytes simultaneously. The proper error detection and 
management is verified for each distinct error. 

This test is run using only one of the installed TICs to force 
parity errors to the TRM. 

Commands/Functions Cove~ed: 

• TIC Bus parity checker (I 2) 
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Routine 
ERC 

TF02 
OOlx 

0020 

Meaning 

TIC BUS PARITY CHECKER 
Unexpected interrupt after clearing wrap mode 

Self test time out (retry) 

0030 Hardware error found, self test 
0040 Wrong data reading initialization parameters 
005x Interrupt during reset, test, load, read 
0060 Initialization timeout (retry) 
0070 Hardware error found, initialization phase 
ooax Unexpected Ll int, initialization phase 

009x 

OOAO 
OOBx 
OOCO 
DODO 
ODED 

OOFx 

0100 
Ollx 
0120 
0130 
0140 

015x 

0160 
017x 
0180 
0190 
OlAO 

Error forced on BO, TIC Bus 
Unexpected interrupt on MMIO WRITE 

No L4 interrupt after MMIO READ 
Unexpected LIon MMIO READ 
Wrong bits set, GET CMD Completion 
Wrong LID value 
Improper logging, L2 Status register 

Error forced on Bl, TIC Bus 
Unexpected interrupt on MMIO WRITE 

No L4 interrupt after MMIO READ 
Unexpected Lion MMIO READ 
Wrong bits set, GET CMD Completion 
Wrong LID value 
Improper logging, l2 Status register 

Error forced on BO and Bl 
Unexpected interrupt on MMIO WRITE 

No L4 interrupt after MMIO READ 
Unexpected Lion MMIO READ 
Wrong bits set, GET CMD Completion 
Wrong LID value 
Improper logging, L2 Status register 

( 
\ 
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All 
TICs 

TIC 
TRM 

TRM 
TIC 

TRM 

TRM 
TIC 

TRM 

TRM 
TIC 

TRM 
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TG01: TIC LOBE TEST/INTERRUPT GENERATION 

Description 

This routine starts the TIC (internal) Lobe Test and obtains the 
results of that test. The OPEN command must be issued to the 
TIC to start the internal Lobe Test, so the SCB/SSB 
communication and the generation of TIC-to-system interrupts is 
also tested in this routine. 

The TIC is reset and initialized as in "TF01: TIC Reset and 
Internal Tests", and the OPEN command is issued to the TIC by 
communication through the TIC Interrupt Register and the SCB. 
The adapter will be opened with the WRAP option, as this causes 
the TIC to run only the Lobe Test and not the entire OPEN 
process. Setting the SCB REQUEST bit in the TIC Interrupt 
Register causes the TIC to interrupt the system when the SCB is 
available for another request. The results of the Lobe Test 
will be placed in the SSB at the completion of the OPEN 
processing. 

After the results of the internal tests have been verified, the 
CLOSE command will be issued to the TIC, again using the SCB. 
Another interrupt will be generated when the TIC has cleared the 
SCB and status will be posted in the SSB following the 
completion of the command. 

The TIC will be reset at the end of the routine to prevent its 
interference if the routine is to be run on other TICs. 

Commands/Functions Covered: 

• TIC-to-system interrupt (SCB CLEAR, Command status) 
• TIC internal Lobe Media Test 
• SCB/SSB communication mechanism (with TIC Interrupt 

Register) 
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Routine 
ERC 

TGOI 

OOlx 
0020 
0030 
0040 
005x 
0060 
0070 
008x 
0090 
OOAO 
OOBI 
00B2 
OOCI 
00C2 
0001 
0002 
OOEO 
OOFO 
0101 
0102 
0111 
0112 
0121 
0122 
013x 

3725/3726 Diagnostic Descriptions 7-52 

Meaning 

TIC OPEN WRAP/LOBE TEST 

Unexpected interrupt after clearing wrap mode 
Self test time out (retry) 
Hardware error found, self test 
Wrong data reading initialization parameters 
Interrupt during reset. test, load, read 
Initialization timeout (retry) 
Hardware error found, initialization phase 
Unexpected interrupt, initialization phase 
Wrong data in SCB 
Wrong data in SSB 
No SSB update interrupt after OPEN 
No SSB update interrupt after CLOSE 
OPEN status not in SSB 
CLOSE status not in SSB 
OPEN error indicated in SSB 
CLOSE error indicated in SSB 
Ring stat interrupt, no stat in SSB 
Ring status indicates error 
No SCB CLEAR interrupt, OPEN 
No SeB CLEAR interrupt, CLOSE 
Wrong vector. SCB CLEAR, OPEN 
Wrong vector, SCB CLEAR, CLOSE 
SCB not cleared, OPEN command 
SCB not cleared, CLOSE command 
Interrupt after SSB update interrupt 

~ 
\ I 
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THO!: HOH-WRAP DMA ERRORS 

Description 

This routine tests the management of errors during (non-WRAP 
mode) DMA operations between a TIC and the TRM. 

The first part of the routine tests the generation of the BERR 
(BUS ERROR) signal to the TIC and the retry of the operation by 
the TIC. The initialization parameters are set up to allow one 
DMA retry, and the TIC initialization is begun. The Diagnostic 
Register is set up to force an internal bus parity error during 
the DMA performed as the last step of the TIC initialization. A 
level 4 interrupt should be received and the level 2 Error 
Status Register setting is verified. The TIC should retry the 
DMA operation after receiving the BERR tag, placing the proper 
data in the SCB and SSB areas in CCU memory. 

The TIC is then reset and re-initialized to allow no retry for 
DMA errors. An error is forced during the DMA of the open 
command from the SCB. 

A pending Adapter Check interrupt from the TIC should be degated 
by the TRM. This is verified by reading the IR/BR. When the l2 
Error Status Register is cleared (by a GET l2 ERROR STATUS), 
this TIC interrupt should be allowed by the TRM. The contents 
of the l2 Error Status Register for the DMA error and the TIC 
Adapter Check interrupt vector are verified. 

Commands/Functions Covered: 

• BERR to TIC 

• DMA retry by TIC 

• Degate of IR from TIC for DMA errors 

• Generation of Adapter Check interrupt form TIC 
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Routine 
ERC 

Meaning 

TH01 NON WRAP DMA ERRORS 

Generation of BERR to TICs 
001x Unexpected interrupt after clearing wrap mode 
0020 Self test time out (retry) 
0030 Hardware error found. self test 
0040 Wrong data reading initialization parameters 
005x Interrupt during reset. test. load, read 
0060 No l4 interrupt for DMA error 
0070 Wrong setting. l2 error status 
0080 Wrong data in SCB 
0090 Wrong data in SSB 

Degate of IR for DMA Error 
OOAO Self test time out (retry) 
0080 Hardware error found. self test 
OOCx Interrupt during reset, test, load 
OODO Initialization time out 
OOEO Hardware error found, initialization phase 
OOFx Interrupt during initialization phase 
0100 Wrong data in SCB 
0110 Wrong data in SSB 
0120 No l4 interrupt for DMA error 
0130 Interrupt from TIC not degated 
0140 Wrong setting, l2 error status 
0150 No Adapter Check interrupt 
0160 Wrong interrupt vector in l2 register 
0170 Unexpected interrupt at routine end 

/ 'l 
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APPENDIX A. ABBREVIATIONS AND GLOSSARY 

ABBREVIATIONS 

A 
ABEND 
ac, AC 

ACB 
ACF 
ACK 
AClK 
ACR 
ACU 
AE 
AEK 
AGC 
AHR 
AID 
All 
AlU 
AR 

ARC1 
ARC2 
ARI 
ASCII 

ATTN 

B 
BAl 
BAlR 
BB 
BCC 
BCCW 
BCl 
BCT 
BER 
bps 
BSC 
BSM 
BSMI 
BT 
BTAC 
BTAM 
BUSTERM 
BZl 

C 

CA 
CAB 
CAC 
CADR 
CADRUK 
CB 
CCA 
CCIN 
ccnT 
CClK 
CCMD 
CCN 
CCR 
CCU 
CCUB 
CCW 

ampere 
abnormal end of task 
(1) alternating current 
(3) address compare 
adapter control block 
Advanced Communication Function 
affirmative acknowledgment (BSC) 
adapter clock (card) 
add character register (instruction) 
automatic calling unit 
address exception 
address exception key 
automatic gain control (signal) 
add halfword register (instruction) 
adapter-initiated operation 
average instruction time 
arithmetic and logic unit 
(1) add register (instruction) 
(2) amplifier 
auto-restart card in unit 01 
auto-restart card in unit 02 
add register immediate (instruction) 
American National Standard Code for Information 
Interchange 
attention (3101 operator console key) 

branch (instruction) 
branch and link (instruction) 
branch and link register (instruction) 
branch on bit (instruction) 
block check character (BSC) 
bit clock control word 
branch on C latch (instruction) 
branch on count (instruction) 
box error record 
bits per second 
binary synchronous communication 
basic storage module 
basic storage module interface (card) 
branch trace 
branch trace/address compare (card) 
basic telecommunication access method 
IOC bus terminator (card) 
branch on Z latch (instruction) 

(1) Celsius 
(2) control (X.2I signal) 
channel adapter 
channel adapter board 
common adapter code 
channel adapter driver receiver (card) 
channel adapter driver receiver type UK (card) 
circuit breaker 
communication common adapter (card) 
channel-to-CCU interface (card) 
Comite Consultatif International Telegraphe et Telephone 
CCU clock (card) 
current command (storage) 
communications controller node 
compare character register (instruction) 
central control unit 
CCU board 
channel control word 

Appendix A. Abbreviations and Glossary A-I 



CDF 
CDS 
CE 

CELIA 
CHCW 
CHIN 
CHR 
CLAB 
CLDP 
CHM 
CHMI 
CHSL 
CP 
CPA 
CPIT 
CPM 
CPT 
CR 

CRC 
CRI 
CRP 
CS 

CSCW 
CSG 
CSGH 
CSGL 
CSM 
CSP 
CSP1 
CSP2 
CSR 
CSRH 
CSRL 
CSS 
CSW 
CTS 
CTll 
CTl2 
CVTl 
CZ 

DAC 
DAF 
DB 
dc, DC 

DCE 
DCF 
DCM 
DE 
DFlx 
DIFF 
DLD 
DMA 
DP 
DSx 
DSC 
DSR 
DSRS 
DTE 
DTR 
DVB 
DX 

EBCDIC 
EC 
ECC 
EDE 
EIA 
EHQ 
EDT 
EP 
EPD 
ERC 

() /' '-"'" 
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configuration data file 
configuration data set (NCP/EP) 
(1) customer engineer (WTC term for FE) 
(2) channel end (channel status) 
CE latched indicator analytic (card) 
channel control word 
channel interface (card) 
compare halfword register (instruction) 
channel and line attachment board 
controller load/dump program 
communication network management 
communication network management interface 
console 
command processor 
control panel adapter (card) 
control progam interface table 
connection point manager 
checkpoint trace 
(1) compare register (instruction) 
(2) call request (signal) 
cyclic redundancy check 
compare register immediate (instruction) 
check record pool 
(1) cycle steal 
(2) communication scanner 
cycle steal control word 
cycle steal grant 
cycle steal grant high 
cycle steal grant low 
communication scanner memory (card) 
communication scanner processor 
communication scanner processor (card) type 1 
communication scanner processor (card) type 2 
cycle steal request 
cycle steal request high 
cycle steal request low 
control subsystem 
channel status word 
clear to send (signal) 
control type 1 (card) 
control type 2 (card) 
card vendor transistor logic 
Carry/zero (latch) 

hard disk or diskette adapter card 
destination address field (SNA) 
data byte (signal) 
(1) direct current 
(2) data chaining (channel status) 
data circuit-terminating equipment 
diagnostic control facility 
diagnostic control monitor 
device end (channel status) 
data flow type x (card) (where x = 1, 4, or 5) 
differentiator 
data line occupied (signal) 
direct memory access 
digit present (signal) 
digit signal 2 to power x 
distant station connected 
data set ready (signal) 
data signaling rate selection (signal) 
data terminal equipment 
data terminal ready (signal) 
asynchronous-devices (SNA) 
duplex (full-duplex) 

extended binary-coded decimal interchange code 
engineering change 
error checking and correction (card) 
elementary data exchange 
Electronic Industries Association 
enquiry (BSC) 
end of transmission (BSC) 
emulation program 
emergency power off 
error reference code 

() ( 
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EREP 
ERP 
ESC 
ESCH 
ESCL 
ESD 

ETB 
ETX 

FAC 
FCC 
FCPS 
FES 
FIC 
FM 
FHCTN 
FPS 
FRU 
ft 

GCF 
GPR 
GPT 
GTF 

HDX 
HDRI 
HLIR 
IiW 
liz 

IAR 
IC 
ICA 
ICB 
ICC 
ICT 
ICW 
ID 
1FT 
1MB 
IML 
in. 
IN 
INN 
INOP 
IOC 
IOCB 
IOCS 
IOU 
IOHI 
IOIRR 
IML 
INN 
IPF 
IPL 
IPR 
IRR 
ITB 
IVT 

K 
KBD 
kbps 
kg 
kHz 

L 
LA 
LAB 
lABA 
LABB 
LABC 

environmental recording, editing, and printing (program) 
error recovery procedure 
emulation subchannel 
emulation subchannel high 
emulation subchannel low 
(1) electrostatic discharge 
(2) external symbol dictionary 
end-of-transmission block character (BSC) 
end-of-text character (BSC) 

flag address control 
Federal Communications Commission 
final call progress signals (X.21) 
front-end scanner (card) 
FRU isolation code 
frequency modulation 
function (CCU FNCTN) (3101 operator console key) 
FES parameter/status 
field-replaceable unit 
foot 

graphic configuration file 
general purpose register 
generalized PIU trace 
generalized trace facility 

half-duplex 
header 1 (hard disk or diskette) 
high level interface request 
hardware 
liertz 

instruction address register 
insert character (instruction) 
integrated communication adapter 
interface control block (storage) 
internal clock control 
insert character and count (instruction) 
interface control word 
identifier (hard disk or diskette) 
internal function test 
in mailbox (MOSS) 
initial microcode load(er) 
inch 
input (instruction) 
intermediate network node 
inoperative (line, modem, or terminal) 
input/output control 
input/output control bus 
input/output control system 
adapter input/output (instruction) 
adapter input/output immediate (instruction) 
input/output interrupt request register 
initial microcode load 
intermediate network node 
instruction pre-fetch 
initial program load(er) 
isolated pacing response (SNA) 
interrupt request register 
intermediate text block (BSC) 
isolation verification tests 

1024 (bytes or words) 
keyboard 
kilobits per second 
k i logr'am 
kilohertz 

load (instruction) 
load address (instruction) 
line attachment board 
line attachment board type A 
line attachment board type H 
line attachment board type C 
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LAN 
LAR 
LCB 
LCD 
LCOR 
LCR 
LCS 
LDF 
LED 
LH 
LHOR 
LHR 
LIB 
LIC 
LICI 
LIC2 
LIC3 
LIC4A 
LIC4B 
LLIR 
LL2 
LHYT 
LOGREC 
LOR 
LPDA 
LR 
LRC 
LRI 
LS 
LSAR 
LSI 
LSR 
LSSD 

m 
MAP 
MCPC 
MCC 
MDOR 
MDR 
MEM 
MES 
MFM 
MHz 
MICB 
MIM 
MIO 
MIOC 
MIOH 
MIOHI 
MLC 
MLT 
mm 
MMB 
MMC 
MMM8 
MMM24 
MMM32 
mn 
MOD 
MOSS 
MPC 
ms 
MSA 
MSD 
mY 

HAK 
HCCF 
HCP 
NCR 
NEO 
NHR 
NlDM 
NOSP 
NPDA 
tfR 
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local area network 
lagging address register 
line control block (storage) 
line control definer (storage) 
load character with offset register (instruction) 
load character register (instruction) 
line communication status (storage) 
line description file 
light-emitting diode 
load halfword (instruction) 
load halfword with offset register (instruction) 
load halfword register (instruction) 
line interface buffer 
line interface coupler 
line interface coupler type 1 (card) 
line interface coupler type 2 (card) 
line interface coupler type 3 (card) 
line interface coupler type 4A (card) 
line interface coupler type 48 (card) 
low level interrupt request 
link level 2 test 
line vector table (storage) 
error logging program of access method 
load with offset register (instruction) 
link problem determination aid 
load register (instruction) 
longitudinal redundancy check 
load register immediate (instruction) 
local storage 
local storage address register 
large scale integration 
local storage register (CSP) 
level sensitive scan design 

meter 
maintenance analysis-procedure 
machine check program check 
MOSS control card 
MOSS data operand register 
miscellaneous data recorder 
memory (card) 
miscellaneous equipment specifications 
modified frequency modulation 
megahertz 
MOSS interface control block 
maintenance information manual 
MOSS input/output 
MOSS input/output control (card) 
MOSS input/output halfword 
MOSS input/output halfword immediate 
machine level control 
machine load table (hard disk or diskette) 
millimeter 
memory and MOSS board 
MOSS memory card 
MOSS memory module 8K 
MOSS memory module 24K 
MOSS memory module 32K 
minute 
modifier 
maintenance and operator subsystem 
MOSS processor card 
mi 11 i second 
machine status area (console) 
machine status display 
mi 11 i volt 

negative acknowledgment (BSC) 
network communication control facility (CNM) 
network control program 
AND character register (instruction) 
network expansion option 
AND halfword register (instruction) 
network logical data management 
network operation support program (YTAM) 
network problem determination application (CNM) 
AND register (instruction) 

() ( \ 
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NRI 
NRZI 
ns 
NSC 
NTO 
NTT 

oc 
OCR 
OEM 
OEMI 
OHR 
Ol TEP 
OlTSEP 
OlTS 
OLTT 
OMB 
OP 
OR 
ORI 
OUT 
ov 

PCF 
PCI 
PCR 
PCW 
PDF 
PEP 
PF 
PFAR 
PH1-x 
PH2-x 
PH4-x 
PIO 
PIRR 
PN 
POPR 
POR 
PS 
PSA 
PSW 
PH 
PTX 
PV 
PWBI 
PWB2 
PWCAI 
PWCA2 
PWCll 
PWCl2 
PWRC 

RA 
RAC 
RAM 
RAS 
RCAM 
RCV 
RD 
RDV 
RDVAD 
RE 
RECFMS 
RECMS 
REQMS 
RFS 
RI 
ROK 
ROS 
ROSAR 
rpm 
RPO 
RPQ 

AND register immediate (instruction) 
non return-to-zero inverted 
nanosecond 
native subchannel 
network terminal option 
Nippon Telegraph Telephone 

over current 
OR character register (instruction) 
original equipment manufacturer 
original equipment manufacturer's information 
OR halfword register (instruction) 
online test execution program 
online test standalone execution program 
online test system 
online terminal test 
out mailbox 
operation decode 
OR register (instruction) 
OR register immediate (instruction) 
output (instruction) 
overvoltage 

primary control field (storage) 
program-controlled interrupt 
power check reset 
processor control word 
parallel data field (storage) 
partitioned emulation program 
program function (3101 operator console keys) 
prefetch address register 
phase control power block x in unit 01 
phase control power block x in unit 02 
phase control power block x in unit 02 
program initiated operation 
program interrupt request register 
part number 
prefetch operation register 
pOL-Ier-On reset 
power supply 
parameter/status area (storage) 
program status word 
post, telephone, and telegraph (agency) 
phototransistor 
parity valid (signal) 
power board unit 01 
power board in unit 02 
power-control analog in unit 01 (card) 
power-control analog in unit 02 (card) 
power-control logic in unit 01 (card) 
power-control logic in unit 02 (card) 
power resistor card 

register to immediate address (instruction) 
repair action code 
random access memory 
reliabi'lity, availability, and serviceability 
RC access method 
receive 
receive data (signal) 
redrive (card) 
redrive adapter (card) 
register external (instruction) 
record formatted maintenance statistics 
record maintenance statistics 
request for maintenance statistics 
ready for sending (signal) (or clear to send CTS) 
register to immediate operand (instruction) 
read-only key 
read-only storage 
read-only storage address register 
revolutions per minute 
remote power off 
request for price quotation 
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RR 
RS 
RSA 
RT 
RTC 
RTM 
RTS 
RVI 
R/W 

s 
SAR 
SCB 
SCF 
SCR 

scn 
SOF 
SOlC 
SE 
SElN 
SES 
SHR 
510 
SIT 
SKOR 
SOH 
SP 
SPAE 
SPK 
SR 
SRI 
SRl 
SS 
SSP 
ST 
STC 
STCT 
STH 
STG 
STX 
SVC 
SYN 
SYSGEN 

TA 
TAP 
TAR 
TC 
TCAM 
TCB 
TCC 
TCP 
TCS 
TO 
TERMA1 
TERMB1 
TERM2 
TG 
TIC 
TICB 
TIO 
TPS 
TPSA 
TRA 
TRM 

TRSS 
TRU 
TSET 
TSS 
TTA 
TTO 

UCW 
UE 
UEPO 
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register to register (instruction) 
register to storage (instruction) 
register to storage with addition (instruction) 
branch (instruction) 
retry count (X.21) 
retry timer (X.21) 
request to send 
reverse interrupt (BSC) 
read/write 

second 
storage address register 
scanner control block (storage) 
secondary control field (storage) 
(1) subtract character register (instruction) 
(2) silicon-controlled rectifier 
storage control (card) 
serial data field (storage) 
synchronous data link control (SNA) 
system engineer 
selection (3101 operator console key) 
secondary status (storage) 
subtract halfword register (instruction) 
start input/output 
scanner interface trace 
storage-protect key data register 
start of heading (BSC) 
storage protect 
storage protect/address exception 
storage protect key 
subtract register (instruction) 
subtract register immediate (instruction) 
shift left register 
start-stop 
system support programs 
store (instruction) 
store character (instruction) 
store character and count (instruction) 
store halfword (instruction) 
storage 
start of text (BSC) 
supervisor call 
synchronous idle (BSC) 
system generation 

time address 
trace analysis program 
temporary address register 
time command 
telecommunications access method 
task control block 
trace correlation counter (storage) 
test connector pin 
two channel switch (see TPS) 
time data 
terminator type A in unit 01 (card) 
terminator type B in unit 01 (card) 
terminator in unit 02 (card) 
transmission group (HCP line trace) 
token ring interface coupler (card) 
trace interface control block 
test I/O 
two-processor switch (feature) (also referred to as TeS) 
trace parameter status area 
(1) token ring adapter 
(I) token ring multiplexor 
(2) test register under mask (instruction) 
token ring SUbsystem 
trace record unit 
transmitter signal element timing 
transmission subsystem 
translate table area 
temporary text delay (BSC) 

unit control word 
unit exception (channel status) 
unit emergency power off 
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UK 
UKA 
UKP 
UKDR 
UKl 
US ASCII 
us 
uv 

V 
VB 
Vac 
Vdc 
VFO 
VH 
VRC 
VTAM 
V.24 
V.25 
V.28 
V.35 

W 
WACK 
WB 
WKR 
loiS DR 

XCR 
XHR 
XOR 
XR 
XREG 
XRI 
X.21 

YZxxx 

ZAP 
ZREG 
50PHl 
50PH2 
60PHl 
60PH2 

United Kingdom 
user key address 
user key progr·am 
user key data register 
user key level interrupt 
(see ASCII) 
microsecond 
undervoltage 

volt 
valid byte (signal) 
volts, alternating current 
volts, direct current 
variable frequency oscillator 
valid halfword (signal) 
vertical redundancy check 
virtual telecommunication access method 
CCITT V.24 recommendation 
CCITT V.25 recommendation 
CCITT V.28 recommendation 
CCITT V.35 recommendation 

watt 
wait before transmit positive acknowledgment (BSC) 
wrap back (signal) 
working register' 
working storage data register 

exclusive OR character register (instruction) 
exclusive OR halfword register (instruction) 
exclusive OR 
exclusive OR register (instruction) 
external registers 
exclusive OR register immediate (instruction) 
CCITT X.21 recommendation 

EC controlled pages 

control program modifier function 
Z register 
50-Hz phase control in unit 01 (card) 
50-Hz phase control in unit 02 (card) 
60-Hz phase control in unit 01 (card) 
60-Hz phase control in unit 02 (card) 
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This glossary defines all new terms used in this manual. It 
also includes terms and definitions from the IBH Vocabulary for 
Data Processing Telecommunications, and Office systems, 
GC20-1699. 

A 

access line: 

In the hard disk or diskette drive. a line that transmits pulses 
to turn the stepper motor. 

adapter-initiated operation (AIO): 

A transfer of up to 256 bytes between an adapter (channel or 
scanner) and the CCU storage. The transfer is initiated by an 
IOH/IOHI instruction. and is performed in cycle stealing via the 
IOe bus. 

addressing: 

A technique where the control station selects. among the OTEs 
that share a transmission line. the OTE to which it is going to 
send a message. 

alcohol pad: 

A pad soaked with iso-propyl alcohol. 

alternate cylinder: 

In the hard disk or diskette drive. the area containing sectors 
that can be assigned in place of sectors that are not usable. 

alternate track: 

In the hard disk or diskette drive. a track designated to 
contain data in place of a defective primary track. 

asynchronous transmission: 

Transmission in which each character is individually 
synchronized. usually by the use of start and stop elements. 
The start-stop link protocol. for example. uses asynchronous 
transmission contrast with 'synchronous transmission.' 

auto-answer: 

A machine feature that allows a DeE to respond automatically to 
a call that it receives over a switched line. 

auto-call: 

A machine feature that allows a DeE to initiate a call 
automatically over a switched line. 

availability: 

The degree to which a system or resource is ready when needed to 
process data. 

B 

bail assembly: 

In the hard disk or diskette drive. a mechanical arm that 
operates under control of the head load-solenoid to load or 
release the read/write head load arm. 

belt clearance slots: 
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In the hard disk or diskette drive. grooves in the fan enclosure 
that permit the ac motor belt to turn without rubbing against 
the fan enclosure. 

binary synchronous communication (BSC): 

A uniform procedure. using standardized set of control 
characters and character sequences. for synchronous transmission 
of binary-coded data between stations. 

box error record (BER): 

Information about an error detected by the controller. It is 
recorded on the hard disk or diskette and can be displayed on 
the operator console for error analysis. 

C 

carriage: 

In the hard disk or diskette drive. the part that carries the 
read/write head under control of the stepper motor drive. 

central control unit (CCU): 

In the 37xx. the controller hardware unit that contains the 
circuits and data flow paths needed to execute instructions and 
to control its storage and the attached adapters. 

channel adapter (CA): 

A communication controller hardware unit used to attach the 
controller to a host processor. 

channel interface: 

The interface between the controller and the host processors. 

channel and line attachment base (ClAB): 

A board that includes the first CAB and LAB of the controller. 

collet: 

In the hard disk or diskette drive. the part that centers and 
holds the hard disk or diskette to the drive hub. 

common carrier: 

In the USA and Canada. a government regulated private company 
that furnishes the general public with telecommunication service 
facilities. For example. a telephone or telegraph company (see 
also "post telephone and telegraph" for countries outside the 
USA and Canada). 

communication controller: 

A communication control unit that is controlled by a program 
stored and executed in the unit. Examples are the IBM 3705 and 
IBM 3725/3726 and IBM 37xx/37yy. 

Communication Network Management (CNM): 

An IBM product program that assists the user in identifying 
network problems from a control point. It is stored in the host 
processor and comprises the network problem determination 
application (NPDA) and the network communication control 
facility (NCCF). 

communication scanner: 

See 'scanner'. 
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communication scanner processor (CSP): 

The processor of a scanner. 

configuration data file (CDF): 

A file of the hard disk or diskette that contains a description 
of all the hardware features (presence, type, address, and 
characteristics>. 

control panel: 

A panel on the 37xx that contains switches and indicators for 
the use of the customer's operator and service personnel. 

control SUbsystem (CSS): 

The part of the controller that stores and executes the control 
program, and monitors the data transfers over the channel and 
transmission interfaces. 

customer engineer (CE): 

An individual who provides field services for IBM products. 

cooling fan: 

In the hard disk or diskette drive, a fan that cools the stepper 
motor. 

crosstalk: 

In the hard disk or diskette drive, data bits sensed from one 
track of the hard disk or diskette while the read/write head is 
reading another track. 

cyclic redundancy check (CRC): 

A method of error checking performed at the recelvlng station 
after a block check character has been received. 

D 

data circuit-terminating equipment (DCE): 

The equipment installed at the user's premises that provides all 
the functions required to establish, maintain, and terminate a 
connection, and the signal conversion and coding between the 
data terminal equipment (DTE) and the line. For example, a 
modem is a DCE (see "modem".) 

Note: The DCE may be separate equipment or an integral part of 
other equipment. 

data terminal equipment CDTE): 

That part of a data station that serves as a data source, data 
sink, or both, and provides for the data communication control 
function according to protocols. In the 37xx/37yy, the DTE 
function is achieved by the FES with the associated LIC. 

differentiator-amplifier: 

An electronic circuit whose output signal is a function of the 
time rate of change of the input signal. 

direct attachment: 

The attachment of a DTE to the controller without a DCE. 

hard disk or diskette: 

A thin, flexible magnetic disk, and its protective jacket, that 
records the 37xx microcode, diagnostics, error logs, and 
monitored data. 
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hard disk or diskette 2D: 

A hard disk or diskette used for storing data on both surfaces 
with twice the usual bit density. 

hard disk or diskette drive: 

A mechanism that reads and writes hard disk or diskettes. 

drive band: 

In the hard disk or diskette drive. a metal band connected to 
the stepper motor pulley and the head carriage assembly. 

drive hub: 

In the hard disk or diskette drive. a continuously running part 
that turns the hard disk or diskette at 360 rpm. 

duplex transmission: 

Data transmission in both directions at the same time. Contrast 
with 'half duplex.' 

E 

emulation program (EP): 

The function of a network control program to perform activities 
equivalent to those of an IBM 2701 Data Adapter Unit. an IBM 
2702 Transmission Control. or an IBM 2703 Transmission Control. 

enclosure: 

The hard disk or diskette drive motor cooling fan safety cover. 

error recovery procedure (ERP): 

A procedure designed to help isolate and. where possible. to 
recover from errors in equipment. The procedures are often used 
in conjunction with programs that record the statistics of 
machine malfunctions. 

F 

front-end scanner (FES): 

A circuit that scans the transmission lines. serializes and 
deserializes the transmitted characters. and manages the line 
services. It is part of the scanner. 

H 

half-duplex: 

Data transmission in either direction. one direction at a time. 
Contrast with 'duplex.' 

Hote: The functional unit using the data circuit determines the 
choice of direction. 

head/carriage: 

In the hard disk or diskette drive. the unit that contains the 
read/write head. 

host processor: 

(1) A processor that controls all or part of a user application 
network. (2) In a network. the processing unit in which the 
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access method for the network resides. (3) In an SNA network, 
the processing unit that contains a system services control 
point (SSCP). (4) A processing unit that executes the access 
method for attached communication controllers. Also called 
'host' 

I 

identifier: 

In the hard disk or diskette drive, a character or group of 
characters used to identify or name an item of data and possibly 
used to indicate some properties of that data. 

initial microcode load (IML): 

The process of loading the microcode into a scanner or into 
MOSS. 

initial program load (IPL): 

The initialization procedure that causes 37xx control program to 
commence operation. 

input/output control (IOC): 

The circuit that controls the input/output from/to the channel 
adapters and scanners via the IOC bus. 

internal clock circuit (ICC): 

An optional circuit that provides, through the LICs, the clock 
control to the DCEs or DTEs that need it. 

internal function test (1FT): 

A set of diagnostic programs designed and organized to detect 
and isolate a malfunction. 

J 

jacket: 

A permanently attached cover that protects the hard disk or 
diskette surface. 

L 

line: 

See 'transmission line'. 

line attachment base (LAB): 

The unit of modularity of the transmission subsystem. It 
corresponds to one board and includes mainly the scanners and 
the line interface couplers. 

line interface coupler (LIC): 

A circuit that attaches up to four transmission cables to the 
controller. 

Link Problem Determination Aid (LPDA): 

A set of test facilities resident in the IBM 386X modems and 
activated from the control program in the controller. 

link protocol: 

The set of rules by which a logical data link is established, 
maintained, and terminated, and by which data is transferred 
across the link. 
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longitudinal redundancy check (lRC): 

A system of error checking performed at the recelvlng station 
after a block check character has been accumulated. 

M 

maintenance and operator subsystem (MOSS): 

The part of the controller that provides operating and servicing 
facilities to the customer's operator and customer engineer. 

microcode: 

A program, that is loaded in a processor (for example, the MOSS 
processor) to replace a hardware function. The microcode is not 
accessible to the customer. 

modem (MOdulator-DEModulator): 

A functional unit that transforms logical signals from a DTE 
into analog signals suitable for transmission over telephone 
lines (modulation), and conversely (demodulation). A modem is a 
DCE. It may be integrated in the DTE. 

MOSS input/output control (MIOC): 

The circuit that controls the input/output from/to the MOSS. 

multiplexing: 

The division of a transmission facility into two or more 
channels by allotting the common channel to several different 
channels, one at a time. 

multipoint connection: 

A connection established among more than two data stations for 
data transmission. The connection may include switching 
facilities. 

H 

network: 

See 'user application network'. 

Network Control Program (HCP): 

A program, generated by the user from a library of IBM-supplied 
modules, that controls the operation of a communication 
controller. 

nonswitched line: 

A permanent dedicated transmission line that connects two or 
more DTEs. The connection can be point-to-point or multipoint. 
The line can be leased or private. Contrast with 'switched 
line.' 

o 
online tests: 

Testing of a remote data station concurrently with the execution 
of the user's programs (that is, with only minimal effect on 
the user's normal operation). 

operator console: 
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The IBM 3101 Operator Console that is used to operate and 
service the 37xx through the MOSS. A primary operator console 
must be located within 5 m (16 ft) of the 37xx. Optionally an 
alternate operator console may be installed up to 150 m (492 ft) 
from the 37xx. 

P 

partitioned emulation programming (PEP): 

A feature of NCP that permits some lines to operate in network 
control mode while simultaneously operating others in emulation 
mode. 

phototransistor: 

An electronic part used to sense the light of a light-emitting 
diode. 

point-to-point connection: 

A connection established between two data stations for data 
transmission. The connection may include switching facilities. 

polling: 

The process whereby stations are invited, one at a time, to 
transmit. 

post telephone and telegraph (PTT): 

A generic term for the government-operated common carriers in 
countries other than the USA and Canada. Examples of the PTT 
are the Post Office Corporation in the United Kingdom, the 
Deutsche Bundespost in Germany, and the Nippon Telephone and 
Telegraph Public Corporation in Japan. 

program-initiated operation (PIO): 

A transfer of four bytes between a general register in the CCU 
and an adapter (channel or scanner). The transfer is initiated 
by IOH/IOHI instruction and is executed via the IOC bus. 

R 

redrive card: 

A card that repowers the IOC bus signals at board entry. It 
also has logical and checking functions. 

reliability: 

The ability of a functional unit to perform its intended 
function under stated conditions, for a stated period of time. 

S 

scanner: 

A device that scans and controls the transmission lines. It is 
composed of one communication scanner processor (CSP) and one 
front-end scanner (FES). 

services: 

A set of functions designed to facilitate the maintenance of a 
device or system. 

serviceability: 

The capability to perform effective problem determination, 
diagnosis, and repair on a data processing system. 

solenoid plunger: 
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In the hard disk or diskette drive, a moving part of the 
solenoid that operates the bail assembly to load and release the 
read/write head load arm. 

start-stop: 

A data transmission system in which each character is preceded 
by a start signal and is followed by a stop signal. 

stepper motor: 

In the hard disk or diskette drive, the motor that steps the 
head carriage assembly from track to track. 

switched line: 

A transmission line with which the connections are established 
by dialing, only when data transmission is needed. The 
connection is point-to-point and uses a different transmission 
line each time it is established. Contrast with 'nonswitched 
line.' 

synchronous data link control (SOlC): 

A discipline for managing synchronous, code-transparent, 
serial-by-bit information transfer over a link connection. 
Transmission exchanges may be duplex or half-duplex over 
switched or nonswitched links. The configuration of the link 
connection may be point-to-point. multipoint. or loop. SlOC 
conforms to subsets of the Advanced Data Communication Control 
Procedures of the American National Standards Institute and 
High-level Data link Control (HOlC) of the International 
Standards Organization. 

synchronous transmission: 

Data transmission in which the sending and receiving instruments 
are operating continuously at substantially the same frequency 
and are maintained, by means of correction, in a desired phase 
relationship. Contrast with 'asynchronous transmission.' . 

systems network architecture (SNA): 

The description of the logical structure. formats, protocols. 
and operational sequences for transmitting information through a 
user application network. The structure of SNA allows the users 
to be independent of specific telecommunication facilities. 

T 

timeout: 

The time interval allotted for certain operations to occur. 

transmission interface: 

The interface between the controller and the user application 
network. 

transmission line: 

The physical means for connecting two or more DTEs (via OCEs). 
It can be nonswitched or switched. Also called a 'line.' 

transmission subsystem (TSS): 

The part of the controller that controls the data transfers over 
the transmission interface. 

tunnel erase circuit: 

In the hard disk or diskette drive, an electronic circuit that 
is used to erase the edge of the track just recorded during a 
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write operation. This erasing prevents crosstalk between track 
during later read operations. 

two-processor switch (TPS): 

A feature of the channel adapter that connects a second channel 
to the same adapter. 

u 
user application network: 

A configuration of data processing products, such as processors, 
controllers, and terminals, for the purpose of data processing 
and information exchange. This configuration may use 
circuit-switched, packet-switched, and leased-circuit services 
provided by carriers or PTT. Also called a 'user network.' 

v 
variable frequency oscillator: 

An electronic circuit that is used to synchronize the MOSS 
reading circuits with the hard disk or diskette drive when it is 
performing a read operation. 

vertical redundancy check (VRe): 

An odd parity check performed on each character of a block as 
the block is received. 

W 

Writing data to and erasing from a hard disk or diskette. 
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