










































































































































































































































































































































































































































































































































































































Bytes 22 and 23 

Bytes 22 and 23 contain the symptom code. 

Sense Byte 7, Message 
Bits 4-7 = Code 
0000 0 

0001 
0010 
0011 
0100 
0101 
0110 
0111 
1000 
1001 
1010 
1011 
1100 
1101 
1110 

1111 

1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
C 
D 
E 

F 
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Message 
No message. No additional information 
required. 
Transmit target error. 
Microcode detected error. 
Transmit difference-high error. 
Sync-out timing error. 
Unexpected drive status at initial selection. 
Transmit cylinder address error. 
Transmit head error. 
Transmit difference error. 
Unexpected drive status. 
Seek error. 
Seek incomplete on retry or sector non-compare. 
No interrupt from drive. 
Defect skipping - re-orientation check. 
Unable to determine device type during initial 
selection. 
Retry orientation check. 



Format 2 - Storage Director Equipment Check 

Format 2 is generated to provide sense information when the microcode 
detects a storage director error condition. 

Byte 8 

Byte 9 

Byte 10 

Byte 11 

Byte 12 

Byte 13 

Byte 14 

Byte 15 

Byte 16 

Byte 17 

Byte 18 

Byte 19 

Byte 20 

Byte 21 

Contents of the transfer complete status (XCS) register. 

Contents of the transfer error status (XES) register. 

Contents of the check (CRK) register. 

Contents of the channel transfer complete (CXC) register. 

Contents of channel control 2 (CC2) register. 

Contents of the device bus out (DBO) register. 

Contents of the device bus in (BDI) register. 

Contents of the device tag out (DTO) register. 

Contents of the device tag gate (DTG) register. 

Contents of the device tag in (DTI) register. 

Contents of channel status 2 (CS2) register. 

Not used. 

Byte 20 indicates microcode-detected checks. 

Bits 0 through 3 are not used. If bits 4 through 7 equal 
0001, the device attempted to end data transfer prematurely. 
If bits 4 through 7 equal 0010, selection was lost at the time 
a device error was detected. 

Storage director ID. 

Bytes 22 and 23 Symptom code. 
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Message Table - Format 2 

Sense Byte 7, 
Bits 4-7 = 
0000-0111 
1000 

1001 

1010 
1011 

1100 

1101 and 1110 
1111 
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Message 
Code 
0-7 

8 

9 

A 
B 

C 

D and E 
F 

Message 
Reserved for other types of storage control units. 
No message. No additional information 
required. 
Selective reset occurred while the drive was 
selected. 
Failed to latch the First Sync-In line. 
The Diagnostic Control command has inhibited 
write operations on this data path. 
Channel failed to respond to a selective reset 
request. 
Reserved. 
Microcode detected check. The message appears 
in byte 20, bits 4 through 7. 



Format 3 - Storage Director Control Check (Hardware Detected) 

This Format 3 is generated to provide sense information for a failing 
storage director that requires a reset procedure for recovery. 

Byte 8 Contents of FRU register 2 (bit 4 = 0). 

Byte 9 Contents of Check register 1. 

Byte 10 Contents of Check register 2. 

Byte 11 Contents of Check register 3. 

Byte 12 Not used. 

Byte 13 Not used. 

Byte 14 Not used. 

Byte 15 Contents of FRU register 3. 

Byte 16 Contents of FRU register 4. 

Byte 17 Not used. 

Byte 18 Not used. 

Byte 19 Not used. 

Byte 20 Not used. 

Byte 21 Storage director ID. 

Bytes 22 and 23 Symptom code. 

Message Table - Format 3 

Sense Byte 7, Message 
Bits 4-7 = Code 
0000-0111 0-7 
1000 8 
1001-1111 9-F 

Message 
Reserved for other types of storage control units. 
No message. No additional information required 
Reserved. 
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Format 3 - Storage Director Control Check (Microcode Detected) 

Byte 8 

Byte 9 

Byte 10 

Byte 11 

Byte 12 

Byte 13 

Byte 14 

Byte 15 

Byte 16 

Byte 17 

Byte 18 

Byte 19 

Byte 20 

Byte 21 

Not used. 

Contents of the transfer error status (XES) register. 

Contents of the check register. 

Contents of the condition register 0 (CRO). 

Contents of the channel status 2 (CS2) register. 

Contents of the channel control 1 (CC1) register. 

Contents of the channel control 2 (CC2) register. 

Contents of the channel status 1 (CS1) register. 

Contents of the channel status 3 (CS3) register. 

Contents of the channel transfer control (CXC) register. 

Contents of the channel bus out (CBO) register. 

Contents of the channel bus in (CBI) register. 

Contains the timeout message when sense bytes 22 and 23 
contain a symptom code of 3F2X. Otherwise, this byte is 
the interrupt level. 

Storage director ID. 

Bytes 22 and 23 Symptom code. 

Message Table - Format 3 

Sense Byte 7, 
Bits 4-7 = 
0000-0111 
1000 
1001 
1010 
1011-1111 

Message 
Code 
0-7 

8 
9 
A 

B-F 
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Message 
Reserved. 
No message (3880 control check). 
Channel check 1 or storage director timeout. 
Trace table saved in this storage director. 
Reserved. 



Format 4 - Data Check Without Displacement Information 

Format 4 is generated when: 

• Errors that are not correctable by the ECC are detected after retry has 
been unsuccessful. Byte 1, bit 0 (permanent error) is also set. 

• Error log information is off-loaded after an ECC uncorrectable error 
occurred during error logging. The information was recovered through 
use of command retry. Byte 2, bit 3 (environmental data present) is also 
set. 

• Data checks are detected while processing a Read Multiple CKD 
command. 

Bytes 8 through 12 - Count ID 

Bytes 8 through 12 contain the record ID obtained from the count field of 
the record in which the error occurred. These bytes are unreliable if the 
message code in byte 7 is 0, 1, 4, 5, or 9. Byte 12 is zero if the message code 
is 0 or 4. 

Byte 13 - Sector Number 

Byte 13 contains the sector number of the record in error. 

Bytes 14 through 21 

Bytes 14 through 21 are not used. 

Bytes 22 and 23 

Bytes 22 and 23 contain the symptom code. 
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Message Table - Format 4 

Sense Byte 7, Message 
Bits 4-7 = Code 
0000 0 

0001 1 

0010 2 

0011 3 

0100 4 

0101 5 

0110 6 

0111 7 

1000 8 
1001 9 
1010-1111 A-F 
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Message 
An error occurred in the home address area and 
could not be corrected by the ECC. 
An error occurred in the count area and could 
not be corrected by the ECC. 
An error occurred in the key area and could not 
be corrected by the ECC. 
An error occurred in the data area and could not 
be corrected by the ECC. 
Data synchronization on the home address area 
was unsuccessful. 
Data synchronization on the count area was 
unsuccessful. 
Data synchronization on the key area was 
unsuccessful. 
Data synchronization on the data area was 
unsuccessful. 
Not used. 
No address mark was detected upon retry. 
Not used. 



Format 5 - Data Check With Displacement Information 

Format 5 is generated when: 

• Data checks that are correctable by the ECC are detected in the data 
areas of a record. 

• Data checks in data areas that are not correctable by the ECC were 
successfully retried but the file mask specified PCl fetch mode. 

• Error log information is off-loaded after an ECC correctable error 
occurred during error logging. 

• Data checks are detected while processing a second or subsequent 
segment of an overflow record. 

Bytes 8 through 12 - Count ID 

Bytes 8 through 12 contain the record lD obtained from the count field of 
the record in which the error occurred. 

Byte 13 - Sector Number 

Byte 13 contains the sector number of the record in error. 

Byte 14 

Byte 14 is not used. 

Bytes 15 through 17 

Bytes 15 through 17 contain the restart displacement. 

Bytes 18 and 19 

Bytes 18 and 19 contain the error displacement. 

Bytes 20 through 22 

Bytes 20 through 22 contain the error pattern. 

Byte 23 

Byte 23 is not used. 
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Message Table - Format 5 

Sense Byte 7, 
Bits 4-7 = 
0000-0010 
0011 
0100-1111 

Message 
Code 
0-2 

3 
4-F 
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Message 
Not used. 
Data area data check. 
Not used. 



Format 6 - Usage Statistics/Overrun Errors 

Format 6 is generated when: 

• A Read and Reset Buffered Log command is executed. 

• Usage/error statistics require off-loading due to counter overflow. 

Bytes 8 through 11 - Bytes Read or Searched 

Bytes 12 and 13 

Bytes 14 and 15 

Bytes 8 through 11 contain an accumulated count of the number of bytes 
processed by the storage director during read and search operations. (Only 
key and data area bytes are counted.) Bytes processed during retry 
operations are not counted. 

Bytes 12 and 13 are not used. 

Bytes 14 and 15 contain the number of ECC uncorrectable data errors 
retried by the store director. 

Bytes 16 and 17 - Number of Seeks 

Bytes 16 and 17 contain the number of seek commands processed by the 
storage director. 

Byte 18 - Channel Select 

Byte 19 - Seek Errors 

Byte 18 specifies which channels the information in bytes 20 through 23 
pertain to. 

If bits 0 and 1 are: 

00 = channels A and B 01 = channels E and F 
10 = channels C and D 11 = channels G and H 

Bits 2 through 7 are not used. 

Byte 19 contains the number of seek errors retried by the storage director. 

Byte 20 - Command Overruns - Channel A, C, E, or G 

Byte 20 indicates that a command overrun occurred on the channel 
specified by byte 18 bits 0 and 1. 

00 = channel A 
10 = channel C 

01 = channel E 
11 = channel G 
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Byte 21 - Data Overruns - Channel A, C, E, or G 

Byte 21 indicates that a data overrun occurred on the channel specified by 
byte 18 bits 0 and 1. 

00 = channel A 
10 = channel C 

01 = channel E 
11 = channel G 

Byte 22 - Command Overruns - Channel B, D, F, or H 

Byte 22 indicates that a command overrun occurred on the channel 
specified by byte 18 bits 0 and 1. 

00 = channel B 
10 = channel D 

01 = channel F 
11 = channel H 

Byte 23 - Data Overruns - Channel B, D, F, or H 

Byte 23 indicates that a data overrun occurred on the channel specified by 
byte 18 bits 0 and 1. 

00 = channel B 
10 = channel D 

Message Table - Format 6 

Sense Byte 7, 
Bits 4-7 = 
0000-0111 
1000 
1001-1111 

01 = channel F 
11 = channel H 

Message 
Code Message 
0-7 Not used. 

8 3880 offload. 
9-F Not used. 
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Error Condition Table - 3330 and 3350 

Byte Bit Name General Description Action Logged 

0 0 Command reject Programming error. 2 No 

0 0 Command reject A Write command received 1 No 
1 6 Write inhibited with the Write Inhibit switch in 

the Read-Only position. 

0 1 Intervention Define offline or not plugged 3 No-3330 
required for the address. Yes-3350 

(See Note) 

0 2 Bus out parity Bus out parity error. 3 Yes 

0 3 Equipment check Equipment malfunction. 4 Yes 

0 3 Equipment check Equipment malfunction 1 Yes 
1 0 Permanent error Storage director retry exhausted 

or undesirable. 

0 3 Equipment check Permanent equipment 4A Yes 
1 3 Message to operator malfunction of the alternate 

storage director or a state save 
operation in reporting storage 
director. 

0 3 Equipment check Write operations are inhibited 4B Yes 
1 6 Write Inhibited on the data path by the 

execution of a Diagnostic 
Control command. 

0 4 Data check Data check not correctable 4 No 
with a Read Multiple CKD 
command. 

0 4 Data check Uncorrectable data check, 1 Yes 
1 0 Permanent error storage control retry exhausted. 

0 4 Data check Data check in the second or 6A No-3330 
1 7 Operation incomplete subsequent overflow segment Yes-3350 

but not a data field correctable 
error. 

0 4 Data check Correctable data check in the 6 No-3330 
1 7 Operation incomplete data area of an overflow Yes-3350 
2 1 Correctable segment, not the last segment. 

0 4 Data check Correctable data check in the 5 No-3330 
2 1 Correctable data area, data area of the last Yes-3350 

overflow segment, or Read 
Multiple CKD. 

0 5 Overrun Service overrun on second or 4 Yes 
subsequent segment of an 
overflow record, a format write, 
Read Multiple CKD, or storage 
control retry exhausted. 

1 1 Invalid track format Track capacity exceeded. 2 No 

1 2 End of cylinder Cylinder boundary detected 8 No 
during a multitrack operation. 
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1 2 
1 7 
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1 5 

1 5 
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2 3 
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End of cylinder Cy linder boundary detected 9 No 
Operation incomplete during an overflow operation. 

No record found Record not found in the basic 2 No 
command sequence. 

File protected The Seek command or read 10 No 
and/or search multitrack 
operation violated the file 
mask. 

File protected A read or write overflow 11 No 
Operation incomplete violated the file mask. 

Operation After start of data transfer 7 No 
incomplete during an overflow operation, 

either a defective or alternate 
track condition, or a seek error 
in the second or subsequent 
segment was found. 

Environmental data Statistical usage/error log 3 Yes 
present information is present. 

Note: For the 3350, if sense byte 10, bits 4 and 5 are 0, no recording action is 
performed. 
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Recovery Action Table - 3330 and 3350 

Action Explanation 
1 Print console error message. 

2 Exit with programming error or unusual condition indication. 

3 a. Repeat the operation once. 
b. If the error condition persists, do action 1. 

4 a. Repeat the operation using the same data path. 
b. If the error condition persists after ten entries, examine 

sense byte 2 bit 6 (write operation). If this bit is off, do 
steps d and e only. Otherwise, do steps c, d, and e. 

c. Issue the Diagnostic Control command with the Inhibit 
Write subcommand to the storage director. 

Note: For Format 1, do not issue the Diagnostic Control command. 
Do steps d and e. Determine the subcommand modifier by 
examining the sense data as follows: 

For Format 0, set the modifier to X' 40'. 

For Format 2, examine the fault symptom code (sense bytes 22-23). 
If it is X'270X' or X'27FX' (X is any number between 
o and 7), then set the modifier to X' 40'. Otherwise, set the 
modifier to X'80'. 

d. Print console message requesting CE notification. 
e. If an alternate path is available, repeat the operation using 

the alternate data path. 
4A a. Print the console message requesting CE notification 

b. Repeat the operation once. 
c. If the error condition persists, do action 1. 

4B a. Print the console error message requesting. 
b. If an alternate data path is available, repeat the operation using 

the alternate data path. 
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Action Explanation 
fi ::I. Pp.rform the error eorreetio!l fn!lctio!l. 

b. Examine bit 7 of the file mask. If off, go to step c. If on, 
indicate that the data has been corrected. The user is operating 
in PCI fetch mode and must supply the restart recovery action. 

c. Examine the interrupted CCW (indicated CCW address minus 8). If 
it is a Read Multiple CKD (X'5E'), do action 5B; otherwise 
continue. If the user's chain is not complete, examine the 
next non-TIC Sector, Space Count, or if bit 3 of the CCW is 1, 
go to step d; otherwise, do action 5A. 

d. Continue the user's chain by executing: 

Seek 
Set File Mask 
Read Home Address 
Search ID Equal 
TIC*-8 
TIC (ICCW Address) 

(see Note below) 
(same as original) 
(skip bit on) 
(CCHHR from sense bytes 8 through 12) 

(indicated CCW address) 

5A Continue the user's chain by executing: 

Seek 
Set File Mask 
Read Home Address 
Search ID Equal 
TIC*-8 
Read Count 
TIC (ICCW Address) 

(see Note below) 
(same as original) 
(skip bit on) 
(CCHHR from sense bytes 8 through 12) 

(skip bit on) 
(indicated CCW address) 

5B This action is used to restart a Read Multiple CKD data recovery process 
after a correctable data check has been processed. Rebuild the Read 
Multiple CKD as follows: 

a. Build restart CCW 2. 
b. Set command code to X'5E' 

Restart the operation by executing: 

Seek 
Set File Mask 
Read Home Address 
Search ID Equal 
TIC*-8 
Read Multiple CKD 
TIC (ICCW Address) 

(see Note below) 
(same as original) 
(skip bit on) 
(CCHHR from sense bytes 8 through 12) 

(from step a and b) 
(indicated CCW address) 

Note: Cylinder bytes and the high-order head bytes are obtained from the 
user, not from the sense bytes. The low-order head byte is obtained 
from sense byte 6, bits 3 through 7. 
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Action 
6 

Explanation 
a. Perform the error correction function. 
b. Examine bit 7 of the file mask (PCI). If off, go to step c. 

If on, return to the user with an indication that the data 
has been corrected. The user is operating in PCI fetch mode 
and must supply the restart recovery action. 

c. Increment the seek argument by 1. (See Note below.) 
d. Build restart CCW 2. 
e. Complete the interrupted operation and continue the user's 

chain (if appropriate) be executing: 

Seek 
Set File Mask 
Set Sector 
Search ID Equal 
TIC*-8 
Restart CCW 2 
TIC 

(increment seek argument by 1; see Note below) 
(same as original) 
(argument 0) 
(record 1) 

(pointer established while building restart 
CCW 2 + 8) 

If the modified seek argument is not within the user's extent, lOS must 
supply the correct seek argument before issuing the Seek. If that is 
impossible, then lOS must do action 2. 

6A a. Examine bit 7 of the file mask (PCI). If off, go to step b. 
If on, indicate that data has been corrected. The user is 
operating in PCI fetch mode and must supply the restart recovery 
action. 

b. Build restart CCW 2. 
c. Complete the interrupted operation and continue the user's 

chain (if appropriate) by executing: 

Seek (see Note below) 
Set File Mask (same as original) 
Set Sector (argument 0) 
Search ID Equal (record 1) 
TIC*-8 
Restart CCW 2 
TIC (pointer established while building restart CCW 2 + 

8) 
7 a. Build restart CCW 1. 

b. Continue the user's chain by executing: 

Seek 
Set File Mask 
Set Sector 
Search ID Equal 
TIC*-8 
Restart CCW 2 
TIC (ICCW Address) 

(see Note below) 
(same as original) 
(argument 0) 
(record 1) 

(indicated CCW address) 

Note: Cylinder bytes and the high-order head bytes are obtained from the 
user, not from the sense bytes. The low-order head byte is obtained 
from sense byte 6, bits 3 through 7. 

Chapter 9. Sense Bytes - 3350 9-29 



Action Explanation 
8 ct.. Increment the cylinder address of the user's seek argument by 1. 

Reset the head address. 
b. Continue the operation by executing: 

Seek 
Set File Mask 
Set Sector 

(argument from step a) 
(same as original) 
(argument 0) 

Read Home Address 
TIC (ICCW Address -8) 

(skip bit is on) 
(indicated CCW address minus 8) 

If the modified seek argument is not within the user's extent, lOS must 
supply the correct seek argument before issuing the Seek. If that is 
impossible, lOS must do action 2. 

9 a. Increment the cylinder address of the user's seek argument by 1. 
Reset the head address. 

b. Build restart CCW 1. 
c. Complete the interrupt operation and continue the user's 

chain (if appropriate) by executing: 

Seek 
Set File Mask 
Set Sector 
Search ID Equal 
TIC *-8 
Restart CCW 1 
TIC (lCCW Address) 

(argument from step a) 
(same as original) 
(argument 0) 
(record 1) 

(indicated CCW address) 

If the modified seek argument is not within the user's extent, lOS must 
supply the correct seek argument before issuing the Seek. If that is 
impossible, lOS must do action 2. 

10 a. Determine if the interrupted command is a seek. If it is, go to 
step b. If not, do action lOA. 

b. Continue the operation by executing: 

Seek 
Set File Mask 
Set Sector 
Read Home Address 
TIC (lCCW Address) 

(user's argument) 
(same as original) 
(argument 0) 
(skip bit on) 
(indicated CCW address) 

If the seek argument is not within the user's extent, lOS must supply the 
correct seek argument before issuing the Seek. If that is impossible, lOS 
must do action 2. 
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Action Explanation 
lOA a. This is a multitrack operation. Increment the user's seek argument by 1. 

b. Continue the operation by executing: 

Seek (argument from step a) 
Set File Mask (same as original) 
Set Sector (argument 0) 
Read Home Address (skip bit on) 
TIC (ICCW Address -8) (indicated CCW address -8) 

If the modified seek argument is not within the user's extent, lOS must 
supply the correct seek argument before issuing the Seek. If that is 
impossible, lOS must do action 2. 

11 a. Increment the user's seek argument by 1. 
b. Build restart CCW 1. 
c. Complete the interrupted operation and continue the user's 

chain (if appropriate) by executing: 

Seek 
Set File Mask 
Set Sector 
Search ID Equal 
TIC *-8 
Restart CCW 1 
TIC (ICCW Address) 

(argument from step a) 
(same as original) 
(argument 0) 
(record 1) 

(indicated CCW address) 

If the modified seek argument is not within the user's extent, lOS must 
supply the correct seek argument before issuing the Seek. If that is 
impossible, lOS must do action 2. 
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Chapter 10. Sense Bytes - 3340 and 3344 

Sense Byte 0 

Sense information for the 3340 (24 bytes) identifies the condition that 
caused the last unit check status to be generated. The sense information 
also prbvides secondary information for system error recovery and for 
diagnosing and isolating storage director and device malfunctions. 

Bit 0 - Command Reject 

Bit 0 is set by: 

• An invalid command code. 

• An invalid command sequence. 

• An invalid or incomplete argument transferred by a control command. 

• A track formatted without a home address. 

• Issuing a write command with the Write Inhibit switch in the 
Read-Only position. 

• Attempting a format write command (other than Write Home Address or 
Write RO) on a defective track. 

• Issuing a write command that violates the file mask. 

• A record zero count field of a defective track that points to itself 
instead of the alternate track. 

Bit 1 - Intervention Required 

Bit 1 is set by: 

• Addressing a drive that is not attached to the system. 

• Addressing a drive that is not ready. 

• Issuing a Diagnostic Write or Diagnostic Load command while an inline 
diagnostic is resident in control storage. 
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Bit 2 - Bus Out Parity Check 

Bit 2 is set when a parity error is detected during transfer of a command 
from the channel to the 3880. 

Bit 3 - Equipment Check 

Bit 4 - Data Check 

Bit 5 - Overrun 

Bit 3 is set when an unusual hardware condition occurs in the channel, 
storage director, or drive. The condition is further defined in sense bytes 7. 
through 23. 

Bit 4 is set when the storage director detects a data error in the information 
received from the drive. If byte 2, bit 1 (correctable) is also set, the data 
error is correctable and bytes 15 through 23 provide correction information. 
If the data error is uncorrectable, sense byte 7 defines the specific nature of 
the condition. 

Bit 5 is set when the storage director does not receive a response to a data 
request within a specified period or when a command overrun occurs. 
Format 0, message B is set on command overrun; Format 0, message C is set 
on data overrun. 

Detection of an overrun may cause requests for data from the channel to be 
terminated. When writing, the remaining portion of the record area is 
padded with a replicated data byte. 

Bit 6 - Track Condition Check 

Bit 7 - Seek Check 

Bit 6 is set when: 

• Any read or search command (other than Search Home Address, Read 
Home Address, or Read RO) has been attempted on a defective track. 

• A read or search command is to continue from an alternate track to the 
next higher track address because of multitrack operations. 

When byte 1, bit 7 (operation incomplete) is set with this bit, it indicates a 
read, search, or update write on an overflow segment (other than the first 
segment). 

Bit 7 is set when a seek operation is incomplete or when an incorrect 
physical address is detected when reading a home address or count area. 
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Sense Byte 1 

Bit 0 

Not used. 

Bit 1 - Invalid Track Format 

Bit 2 - End of Cylinder 

Bit 1 is set when: 

• Attempting to write data exceeding track capacity. 

• Detecting an index point in the gap that precedes a key or data field. 

Bit 2 is set when: 

• A multitrack read or search operation continues past the end of the 
cy linder boundary. 

• An overflow operation continues past the end of the cylinder boundary. 
Byte 1, bit 7 (operation incomplete) is also set. 

Bit 3 - Message to Operator 

Bit 3 is set when there is a permanent failure in the alternate storage 
director or a state save operation in the reporting storage director. Byte 0, 
bit 3 (equipment check) is also set. A message is sent to the operator. 

Bit 4 - No Record Found 

Bit 5 - File Protected 

Bit 4 is set when the index point at the beginning of the selected logical 
track has been detected twice in the same CCW chain without an 
intervening read operation in the home address area or data area, or 
without an intervening write, sense, or control command. 

Bit 5 is set when: 

• A seek command violates the file mask. 

• A multitrack read or search operation violates the file mask. 

• An overflow operation violates the seek portion of the file mask. Byte 
1, bit 7 (operation incomplete) is also set. 
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Bit 6 - Write Inhibited 

Bit 6 is set when a write command is received for a drive that has the Write 
Inhibit switch in the Read-Only position. Byte 0, bit 0 (command reject) is 
also set. 

Bit 7 - Operation Incomplete 

Sense Byte 2 

Bit 0 - RPS Present 

Bit 1 - Correctable 

Bit 2 

Bit 7 is set when one of the following conditions occurs during the 
processing of an overflow record., 

• An overflow to a file protected boundary occurs. Byte 1, bit 5 (file 
protected) is also set. 

• An overflow past the cylinder boundary occurs. Byte 1, bit 2 (end of 
cy linder) is also set. 

• A correctable data check is detected in a data field other than the last 
segment. Byte 0, bit 4 (data check) and byte 2, bit 1 (correctable) are 
also set. 

• An uncorrectable data check is detected in a data field in other than 
the first segment. 

• A defective or alternate track condition is detected after the start of 
data transfer. 

Sense byte 3 provides the restart command, and sense bytes 8 through 13 
provide restart information. 

Bit 0 is set when the RPS feature is installed in the 3340. (Bit 0 is always 
on for the 3344.) 

Bit 1 is set when the data check condition indicated by byte 0, bit 4 (data 
check) is correctable. 

Bit 2 is not used. It is set to zero. 
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Bit 3 - Environmental Data Present 

Bit 4 - Drive Type 

Bit 3 is set when sense Format 6 is presented. Sense Format 6 is presented 
when: 

• An error counter overflows (not overrun). 

• The storage director is in force-error-Iog mode. 

• A Read and Reset Buffered Log command is executed. 

Bit 4 indicates the type of drive: 0 = 3340, 1 = 3344. 

Bits 5 through 7 - Data Storage Size 

Sense Byte 3 

Bits 5 through 7 identify the size and type of data storage on the selected 
drive. 

DM Size 
35 MB 
70MB* 
Fixed Head** 

Bit 5 
o 
o 
1 

Bit 6 
o 
1 
1 

Bit 7 
1 
o 
o 

* Presented on all 3344 logical addresses 
** Presented only on this primary logical volume of the 3344 

Bits 0 through 7 - Restart Command 

Bits 0 through 7 are set when byte 1, bit 7 (operation incomplete) is set. 
These bits identify the type of operation in progress when the interrupt 
occurred. If the bits are set to 0000 0110, a read operation was in progress; 
if they are set to 0000 0101, a write operation was in progress. 

When byte 1, bit 7 is zero, byte 3 is zero. 
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Sense Byte 4 

Bits 0 through 7 - 3340 Drive Identification 

Bits 0 through 7 identify the physical drive selected when a unit check 
occurred. 

Bit Drive 
o A 
1 B 
2 C 
3 D 

Bit Drive 
4 E 
F 
6 G 
7 H 

Bits 0 through 7 - 3344 Drive Identification 

Bits 0-1 = String address Bit 4 = Not used 
Bit 2 = Not used Bits 5-7 = Drive address 
Bit 3 = Not used 

Sense Byte 5 

Bits 0 through 7 - Cylinder-Low Address 

Bits 0 through 7 identify the low-order cylinder address of the most recent 
seek argument from the channel. 

Bit 0 = Cylinder 128 
Bit 1 = Cylinder 64 
Bit 2 = Cylinder 32 
Bit 3 = Cylinder 1~ 

Bit 4 = Cylinder 8 
Bit 5 = Cylinder 4 
Bit 6 = Cylinder 2 
Bit 7 = Cylinder 1 

With sense Format 3 (microcode detected), byte 5 indicates the high-order 
byte of the instruction address register. 

With sense Format 6, byte 5 indicates the number of diskette checks after 
an initial microcode load (IML) or a storage director-to-storage director 
communication failure. 

Bit 0 = Communication failure Bits 2-4 = Diskette check (seek errors) 
during an IML 

Bit 1 = Not used Bits 5-7 = Diskette check (read errors) 
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Sense Byte 6 

Bits 0 through 7 - Cylinder-High and Head Address 

Sense Byte 7 

Bits 0 through 7 identify the high-order cylinder and head address of the 
most recent seek argument from the channel. 

Bit 0 = 0 for 3340 or 1024 for 3344 
Bit 1 = Cylinder 512 
Bit 2 = Cylinder 256 
Bit 3 = 0 for 3340 or 2048 for the 3344 

Bit 4 = Logical track 8 
Bit 5 = Logical track 4 
Bit 6 = Logical track 2 
Bit 7 = Logical track 1 

Operations involving head switching update the head address bits (4 
through 7) of this byte. 

If an alternate track condition is detected and byte 1, bit 7 (operation 
incomplete) is presented during an overflow operation, byte 6 is set to the 
head address of the defective track and incremented by 1. The error 
recovery procedures use this byte to build the seek argument to continue 
the operation. 

With sense Format 3 (microcode detected), byte 6 indicates the low-order 
byte of the instruction address register. 

With sense Format 6, byte 6 identifies the storage director. 

Bits 0 through 3 - Format 

Bits 0 through 3 specify the format of sense byte 8 through 23 as follows: 

0000 = Format 0 - program or system check 
0001 = Format 1 - device equipment check (CE information) 
0010 = Format 2 - storage director equipment check (CE information) 
0011 = Format 3 - storage director control check (CE information) 
0100 = Format 4 - data checks without displacement information 

(uncorrectable data checks) 
0101 = Format 5 - data check with displacement information (correctable 

data checks) 
0110 = Format 6 - usage statistics/overrun errors. 

Bits 4 through 7 - Message Code 

Bits 4 through 7 describe the specific nature of the error conditions for each 
of the above formats. The message table that accompanies the format 
descriptions specifies the function of the message bits for the format. 
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Format 0 - Program or System Check 

Bytes 8 through 20 

Byte 21 

Format 0 is used when sense bytes 0 through 7 completely describe the 
error or unusual condition caused by a program or system error. 

Bytes 8 through 20 are not used for 3340 or 3344 operations. They are set to 
O. 

Storage director ID. 

Bytes 22 and 23 - Skip Displacement 

If a Sense command is chained from a successful Read Home Address 
command, bytes 22 and 23 contain the skip displacement bytes of the track. 
These bytes are not valid for other operations. 

Message Table - Format 0 

Sense Byte 7, 
Bits 4-7 = 
0000 

0001 
0010 

0011 

0100 

0101 

0110 

0111 

1000 

1001 

1010 

1011 

1100 
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Message 
Code 
o 

1 
2 

3 

4 

5 

6 

7 

8 

9 

A 

B 

C 

Message 
No message. No additional information 
required. 
An invalid command was issued to the 3880. 
An invalid command sequence was issued to the 
3880. 
The CCW count was less than required for the 
command. 
An invalid data argument was used for the 
command. 
A Diagnostic Write command was issued when 
not permitted by the file mask. 
Retry status was presented but the channel did 
not indicate chaining. 
The command code of the CCW that was 
returned after a retry sequence did not match 
the command for which the retry was signaled. 
A Diagnostic Load command was issued but the 
IML device was not ready. 
A Diagnostic Load command was issued but the 
IML device had a permanent seek check. 
A Diagnostic Load command was issued but the 
IML device had a permanent read check. 
A command was received too late to be executed 
by the storage director and/or device. 
A response to a data request was not received by 
the storage director within a specified time. 



Sense Byte 7, 
Bits 4-7 = 
1101 

1110 

1111 

Message 
Code 

D 

E 

F 

Message 
• A single track command other than Read 

Home Address, Search Home Address, Read 
RO, Write Home Address, or Write RO, was 
executed on a defective track. 

• A multitrack command or overflow record 
operation attempted to switch from a 
defective track. 

• A multitrack or overflow operation other 
than Read Home Address, Read RO, or 
Search Home Address, switched to a 
defective track. 

• A defective track condition was detected 
after start of data transfer during processing 
of an overflow record. 

A multitrack or overflow record operation 
attempted to switch from an alternate track. 
Not used. 
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Format 1 - Device Equipment Check 

Byte 8 - Drive Status 

Byte 9 - Drive Checks 

Format 1 is generated when: 

• A device, device interface, or a controller equipment check is detected. 
Byte 0, bit 3 (equipment check) is also set. 

• A permanent device seek check is detected. Byte 0, bit 3 (equipment 
check) and byte 1, bit 0 (permanent error) are also set. The message 
bits in sense byte 7 indicate a seek error. 

• Error log information is off-loaded after a successful retried seek that 
occurred during error logging. Byte 3, bit 2 (environmental data 
present) is also set. The message bits in sense byte 7 indicate a seek 
error. 

• Byte 8, bit 4 (on line) is off. Byte 0, bit 1 (intervention required) is also 
set. 

When byte 19, bit 0 (set R/W) is on: 

Bit 0 = Controller check 
Bit 1 = Device interface check 
Bit 2 = Drive check 
Bit 3 = R/W check 
Bit 4 = On line 
Bit 5 = Data module attention 
Bit 6 = Busy 
Bit 7 = Seek complete, search sector, 

or pad complete 

When byte 19, bit 0 is off: 

Bit 0 = Controller check 
Bit 1 = Device interface check 
Bit 2 = Drive check 
Bit 3 = R/W check 
Bit 4 = On line 
Bit 5 = I (current) write sense 
Bit 6 = Index mark 
Bit 7 = Active track 

Bit 0 = DM loaded switch latched Bit 4 = Write enable 
Bit 1 = Sector compare check Bit 5 = FH DM size 4 
Bit 2 = Motor-at-speed switch latched Bit 6 = DM size 2 (70 MB) 
Bit 3 = Air/belt switch latched Bit 7 = DM size 1 (35 MB) 

Byte 10 - DM Sequence Control 

Bit 0 = DM size check 
Bit 1 = DM latch 4 

Bit 2 = DM latch 2 
Bit 3 = DM latch 1 
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Bit 4 = Check latch 
Bit 5 = DM sequence check 

latched 
Bit 6 = Bias disable switch 
Bit 7 = Odd physical track 



Byte 11 - Load Switch Status 

Byte 12 - RjW Safety 

Bit 0 = Drive start switch 
Bit 1 = DM present switch 
Bit 2 = Cover locked switch 
Bit 3 = DM unloaded switch 

Bit 0 = Multiple-head select check 
Bit 1 = Capable/enable check 
Bit 2 = Write overrun 
Bit 3 = Index check 

Bit 4 = DM loaded switch 
Bit 5 = Belt switch 
Bit 6 = Carriage home 
Bit 7 = Air motor-at-speed switch 

Bit 4 = R/W interlock check 
Bit 5 = Control check 
Bit 6 = Write transition check 
Bit 7 = Write current during read 

check 

Byte 13 - Control Interface Check 

When byte 0, bit 7 (seek check) is off, bits 0 through 3 contain the control 
interface bus out value for message code C, and bits 4 through 7 contain the 
expected status for messages 1, 3, 5, 6, 7, 8, and 9. 

When byte 0, bit 7 is on, byte 13 indicates the previous seek address and the 
logical cylinder and head address for 3340s, or the physical cylinder and 
track address for 3344s. 

3340 

Bit 0 = Not used 
Bit 1 = 512 
Bit 2 = 256 
Bit 3 = Not used 
Bit 4 = 8 
Bit 5 = 4 
Bit 6 = 2 
Bit 7 = 1 

Byte 14 - Control Interface Bus In 

3344 

Bit 0 = 512 
Bit 1 = 256 
Bit 2 = 32 
Bit 3 = 16 
Bit 4 = 8 
Bit 5 = 4 
Bit 6 = 2 
Bit 7 = 1 

When byte 0, bit 7 (seek check) is off, byte 14 contains the control interface 
bus in for message codes 1, 3, 5, 6, 7, 8 and 9 and for message code 2 if byte 
18 equals X'OI', X'03', X'05', or X'06'. 

When byte 0, bit 7 is on, byte 14 indicates the high-logical cylinder address 
and the head address for 3340s and the high-physical cylinder and physical 
track address for 3344s. 

3340 

Bit 0 = Not used 
Bit 1 = 512 
Bit 2 = 256 
Bit 3 = Not used 
Bit 4 = 8 
Bit 5 = 4 
Bit 6 = 2 
Bit 7 = 1 

3344 

Bit 0 = 512 
Bit 1 = 256 
Bit 2 = 32 
Bit 3 = 16 
Bit 4 = 8 
Bit 5 = 4 
Bit 6 = 2 
Bit 7 = 1 
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Byte 15 - Control Interface Tag Bus 

Byte 16 - Access Status 

Byte 15 contains the control interface tag bus value for message codes 1, 3, 
5,6,7,8, and 9. 

Bit 0 = Access time out 
Bit 1 = Overshoot check 
Bit 2 = Servo off-track check 
Bit 3 = Track crossing 

Bit 4 = Servo latch 
Bit 5 = Linear mode latch 
Bit 6 = Control latch 
Bit 7 = Wait latch 

Byte 17 - Controller Checks 

Bit 0 = PLO check 
Bit 1 = No PLO input check 
Bit 2 = SERDES check 
Bit 3 = Gap counter check 

Bit 4 = Write data check 
Bit 5 = Monitor check 
Bit 6 = ECC check 
Bit 7 = ECC zero detected 

Byte 18 - Microcode Detected Errors 

Byte 19 - Status 

Bits 0 through 3 are not used. Bits 4 through 7 indicate the following error 
conditions: 

0000 = Not used. 
0001 = Tag Valid indication missing on a read or write operation. 
0010 = Normal End or Check End indication missing on a read, write, or 

ECC operation. 
0011 = No response from the controller on a control operation. 
0100 = A time out occurred while waiting for index or active track. 
0101 = ECC hardware check. 
0110 = Either more than one controller was selected or no controller was 

selected. 
0111 = Preselection check. 
1000 = Repetitive command overruns on gap 1 operations. 
1001 = Busy missing after seek start was issued. 
1010 = Incorrect drive selected. 
1011 = Not used. 
1100 = Invalid Check End indication. 
1101 = After a successful comparison, the physical address did not 

compare. 
1110 = Active CTL-I bus. 
1111 = Attention check. 

3340 

Bit 0 = Set R/W on 
Bit 1-4 = Not used 
Bit 5 = Low-gain error 
Bit 6 = Not used 
Bit 7 = Fixed head feature 

3344 

Bit 0 = Set R/W on 
Bits 1-3 = Not used 
Bit 4 = Head short check 
Bits 5,6 = Not used 
Bit 7 = Always on 
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Byte 19 - Status 

3340 

Bit 0 = Set R/W on 
Bit 1-4 = Not used 
Bit 5 = Low-gain error 
Bit 6 = Not used 
Bit 7 = Fixed head feature 

3344 

Bit 0 = Set R/W on 
Bits 1-3 = Not used 
Bit 4 = Head short check 
Bits 5,6 = Not used 
Bit 7 = Always on 

Byte 20 - Interface Checks 

Byte 21 

When byte 0, bit 7 is off, the bits in byte 20 have the following meaning: 

Bit 0 = Control interface tag bus parity check 
Bit 1 = Control interface bus out parity check 
Bit 2 = Drive selection check 
Bit 3 = Device bus in parity check 
Bit 4 = Control interface bus in parity check 
Bit 5 = I (current) write failure 
Bit 6 = Device bus out parity check 
Bit 7 = Device tag parity check 

When byte 0, bit 7 is on and message A is indicated in Format 1, byte 20 
contains the present seek address and low-logical cylinder address for 3340s, 
or the low-physical cylinder address for 3344s. If the fixed head feature is 
installed, bits 0 through 6 are zero; and bit 7, when on, = X'64'. 

When byte 0, bit 7 (seek check) is off, byte 21 contains the physical drive 
identification for 3344 attachment and is not used for 3340 attachment. 

When byte 0, bit 7 is on and message A is indicated in Format 1, byte 21 
contains the high-logical cylinder address and the head address for 3340s; 
and contains the high-physical cylinder and physical track addresses for 
3344s. If the fixed head feature is installed, bits 0 and 1 are set to 1. 

3340 

Bit 0 = Not used 
Bit 1 = 512 
Bit 2 = 256 
Bit 3 = Not used 
Bit 4 = 8 
Bit 5 = 4 
Bit 6 = 2 
Bit 7 = 1 

3344 

Bit 0 = 512 
Bit 1 = 256 
Bit 2 = 32 
Bit 3 = 16 
Bit 4 = 8 
Bit 5 = 4 
Bit 6 = 2 
Bit 7 = 1 
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Bytes 22 and 23 

Bytes 22 and 23 contain the symptom code. 

Message Table - Format 1 

Sense Byte 7, Message 
Bits 4-7 = 
0000 

0001 
0010 
0011 

0100 
0101 
0110 

0111 
1000 
1001 
1010 
1011 
1100 
1101 
1110 

1111 

Code 
o 

1 
2 
3 

4 
5 
6 

7 
8 
9 
A 
B 
C 
D 
E 

F 
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Message 
No message. No additional information is 
required. 
Set target error. 
Microcode detected error. 
Transmit fixed head error (3340) or transmit 
difference high error (3344). 
Sync-out timing error. 
Unexpected drive status at initial selection. 
Transmit cylinder address error (string switch 
only). 
Transmit head error. 
Transmit difference error. 
Unexpected drive status. 
Seek error. 
Seek incomplete on retry. 
No interrupt from drive. 
Reorientation check. 
Unable to determine data module type during 
initial selection (3340 only). 
Not used. 



Format 2 - Storage Director Equipment Check 

Format 2 is generated when the microcode detects a storage director error 
condition. 

Byte 8 Contents of the transfer complete status (XCS) register. 

Byte 9 Contents of the transfer error status (XES) register. 

Byte 10 Contents of the check register. 

Byte 11 Contents of the channel transfer complete (CXC) register. 

Byte 12 Contents of channel control 2 register. 

Byte 13 Contents of the device bus out (DBO) register. 

Byte 14 Contents of the device bus in (DBI) register. 

Byte 15 Contents of the device tag out (DTO) register. 

Byte 16 Contents of the device tag gate (DTG) register. 

Byte 17 Contents of the device tag in (DTI) register. 

Byte 18 Contents of channel status 2 register. 

Byte 19 Not used. 

Byte 20 Reserved for microcode detected check 2 conditions. 

Byte 21 Storage director ID. 

Bytes 22 and 23 Symptom code. 

Message Table - Format 2 

Sense Byte 7, Message 
Bits 4-7 = Code Message 
0000-0111 0-7 Reserved for other types of storage control units. 
1000 8 No message. No additional information 

required. 
1001 9 Selective reset occurred while the drive was 

selected. 
1010 A Failed to latch the First Sync In line. 
1011-1111 B-F Reserved. 
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Format 3 - Storage Director Control Check (Hardware Detected) 

Format 3 is generated to provide sense information for a failing storage 
director t'Q_at requires a reset procedure for recovery. 

Byte 8 Contents of the FRU register 2 (bit 4 = 0). 

Byte 9 Contents of check register 1. 

Byte 10 Contents of check register 2. 

Byte 11 Contents of check register 3. 

Byte 12 Not used. 

Byte 13 Not used. 

Byte 14 Not used. 

Byte 15 Contents of FRU register 3. 

Byte 16 Contents of FRU register 4. 

Byte 17 Not used. 

Byte 18 Not used. 

Byte 19 Not used. 

Byte 20 Not used. 

Byte 21 Storage director ID. 

Bytes 22 and 23 Symptom code. 

Message Table - Format 3 

Sense Byte 7, Message 
Bits 4-7 = Code Message 
0000-0111 1-7 Reserved for other types of storage control units. 
1000 8 No message. No additional information 

required. 
1001 9 Channel check 1 or storage director timeout. 
1010-1111 A-F Reserved. 
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Format 3 - Storage Director Control Check (Microcode Detected) 

Byte 8 

Byte 9 

Byte 10 

Byte 11 

Byte 12 

Byte 13 

Byte 14 

Byte 15 

Byte 16 

Byte 17 

Byte 18 

Byte 19 

Byte 20 

Byte 21 

Byte 8 not used. 

Contents of the transfer error status (XES) register. 

Contents of the check register. 

Contents of the condition register 0 (CRO). 

Contents of the channel status 2 (CS2) register. 

Contents of the channel control 1 (CC1) register. 

Contents of the channel control 2 (CC2) register. 

Contents of the channel status 1 (CS1) register. 

Contents of the channel status 3 (CS3) register. 

Contents of the channel transfer control (CXC) register. 

Contents of the channel bus out (CBO) register. 

Contents of the channel bus in (CBI) register. 

Contains the timeout message when sense bytes 22 and 23 
contain a symptom code of 3F2X. Otherwise, this byte is 
the interrupt level. 

Storage director ID. 

Bytes 22 and 23 Symptom code. 

Message Table - Format 3 

Sense Byte 7, Message 
Bits 4-7 = Code Message 
0000-1000 0-8 Reserved. 
1001 9 Channel check 1 or storage director timeout. 
1010 A Trace table saved in this storage director. 
1011-1111 B-F Reserved. 
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Format 4 - Data Check Without Displacement Information 

Format 4 is generated when: 

• Errors that are not correctable by the ECC are detected after retry has 
been unsuccessful. Byte 1, bit 0 (permanent error) is also set. 

• Error log information is off-loaded after an ECC uncorrectable error 
occurred during error logging. The information is recovered through 
use of command retry. Byte 2, bit 3 (environmental data present) is also 
set. 

Bytes 8 through 12 - Count ID 

Bytes 8 through 12 contain the record ID obtained from the count field of 
the record in which the error occurred. These bytes are unreliable if the 
message code in byte 7 is 0, 1, 4, or 5. Byte 12 is unreliable after a Space 
Count command. 

Byte 13 - Sector Number 

Byte 13 contains the sector number. 

Byte 14 through 21 

Bytes 14 through 21 are not used. 

Bytes 22 and 23 

Bytes 22 and 23 contain the symptom code. 
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Message Table - Format 4 

Sense Byte 7, Message 
Bits 4-7 = Code Message 
0000 0 An error occurred in the home address area and 

could not be corrected by the ECC. 
0001 1 An error occurred in the count area and could 

not be corrected by the ECC. 
0010 2 An error occurred in the key area and could not 

be corrected by the ECC. 
0011 3 An error occurred in the data area and could not 

be corrected by the ECC. 
0100 4 Data synchronization on the home address area 

was unsuccessful. 
0101 5 Data synchronization on the count area was 

unsuccessful. 
0110 6 Data synchronization on the key area was 

unsuccessful. 
0111 7 Data synchronization on the data area was 

unsuccessful. 
1000-1111 8-F Not used. 
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Format 5 - Data Check With Displacement Information 

Format 5 is generated when: 

• Data checks that are correctable by the ECC are detected in the data 
area of a record. 

• Data checks in data areas that are not correctable by the ECC were 
successfully retried but the file mask specified PCl fetch mode. 

• Error log information is off-loaded after an ECC correctable error 
occurred during error logging. 

• Data checks are detected while processing a Read Multiple Count, Key, 
and Data command. 

Bytes 8 through 12 - Count ID 

Bytes 8 through 12 contain the record lD obtained from the count field of 
the record in which the error occurred. These bytes are unreliable if the 
message code in byte 7 is 0, 1, 4, or 5. Byte 12 is unreliable after a Space 
Count command. 

Byte 13 - Sector Number 

Byte 13 contains the sector number. 

Byte 14 

Byte 14 is not used. 

Bytes 15 through 17 

Bytes 15 through 17 contain the restart displacement. 

Bytes 18 and 19 

Bytes 18 and 19 contain the error displacement. 

Bytes 20 through 22 

Bytes 20 through 22 contain the error pattern. 

Byte 23 

Byte 23 is not used. 
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Message Table - Format 5 

Sense Byte 7, Message 
Bits 4-7 = Code Message 
0000-0010 0-2 Not used 
0011 3 Error in the data area 
0100-1111 4-F Not used 
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Format 6 - Usage Statistics/Overrun Errors 

Format 6 is generated when: 

• A Read and Reset Buffered Log command is executed. 

• Usage/error statistics require off-loading because of counter overflow. 

• When an overrun occurs, the appropriate counter is incremented. 
When it reaches X'FF', unit check is presented to the next initial 
selection sequence received. 

Bytes 8 through 11 - Bytes Read or Searched 

Bytes 12 through 15 

Bytes 8 through 11 contain an accumulated count of the number of the 
bytes processed by the storage director during read and search operations. 
(Only key and data area bytes are counted.) Bytes processed during retry 
operations are not counted. 

Bytes 12 through 15 are not used. 

Bytes 16 and 17 - Number of Seeks 

Bytes 16 and 17 contain the number of seek commands processed by the 
storage director. 

Byte 18 - Channel Select 

Byte 19 

Byte 18 specifies which channel the information in bytes 20 through 23 
pertain to. If bits 0 and 1 are: 

00 = channels A and B 
10 = channels C and D 

Bits 2 through 7 are not used. 

Byte 19 is not used. 

Byte 20 - Command Overruns - Channel A or C 

Byte 20 contains the number of command overruns that occurred on 
channel A if bit 0 is 0, or on channel C if byte 18, bit 0 is 1. 
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Byte 21 - Data Overruns - Channel A or C 

Byte 21 contains the number of data overruns that occurred on channel A if 
byte 18, bit 0 is 0, or on channel C if byte 18, bit 0 is 1. 

Byte 22 - Command Overruns - Channel B or D 

Byte 22 contains the number of command overruns that occurred on 
channel B if byte 18, bit 0 is 0, or on channel D if byte 18, bit 0 is 1. 

Byte 23 - Data Overruns - Channel B or D 

Byte 23 contains the number of data overruns that occurred on channel B if 
byte 18, bit 0 is 0, or on channel D if byte 18, bit 0 is 1. 

Message Table - Format 6 

Sense Byte 7, Message 
Bits 4-7 = Code Message 
0000-0111 0-7 Not used 
1000 8 3880 offload 
1001-1111 9-F Not used 
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Error Condition Table - 3340 and 3344 

Byte Bit Name General Description Action Logged 

0 0 Command rej ect Programming error. 1 No 

0 0 Command rej ect A Write command received 1 No 
1 6 Write inhibited with the Write Inhibit switch 

in the Read-Only position. 

0 1 Intervention Drive offline, not ready, CE 1 Yes 
required mode, or data module 

incompatibility such as a 
3348-70F installed on a drive 
that does not have the fixed 
head feature. 

0 2 Bus out parity Bus out parity error. 3 Yes 

0 3 Equipment check Equipment malfunction. 4 Yes 

0 3 Equipment check Permanent equipment 4B Yes 
1 3 Message to operator malfunction of the alternate 

storage director or a state 
save operation in the 
reporting storage director. 

0 4 Data check Data check in home address, 4 Yes 
count area, or key area; or 
uncorrectable data check in 
data area. 

0 4 Data check Correctable data check in the 8 Yes 
1 7 Operation incomplete data area of an overflow 
2 1 Correctable segment, but not the last 

segment. 

0 4 Data check Correctable data check in the 8A Yes 
2 1 Correctable data area of an overflow 
1 7 Operation incomplete segment (not the last segment) 
0 6 Track condition check of an alternate track. 

0 4 Data check Correctable data check in a 7 Yes 
2 1 Correctable non-multitrack data area or 

data area of the last overflow 
segment. 

0 5 Overrun Command retry exhausted on 4 Yes 
a service overrun. 

0 6 Track condition Non-home address or record 0 5 No 
check commands for a defective 

track or any multitrack 
commands switching from a 
known alternate or defective 
track. 

0 6 Track condition Switching from alternate track 9 No 
1 7 check during overflow record 

Operation incomplete processing or switching to a 
defective track during 
overflow record processing. 
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Byte Bit Name General Description Action Logged 

0 7 Seek check Seek incomplete or incorrect 6 Yes 
physical address when reading 
home address or count area. 

1 1 Invalid track format Track capacity exceeded. 2 No 

1 2 End of cylinder Cylinder boundary detected 10 No 
during a multitrack operation. 

1 2 End of cylinder Cy linder boundary detected 11 No 
1 7 Operation incomplete during an overflow operation. 

1 4 No record found Programming error or 2 No 
expected programming error 
condition. The search data 
does not exist on that track. 

1 5 File protected The Seek command or 12 No 
read/search multitrack 
operation violated the file 
mask. 

1 5 File protected A read or write overflow 13 No 
1 7 Operation incomplete violated the file mask. 

2 3 Environmental data Statistical usage/error log 3 yes 
present information is present. 
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Recovery Action Table - 3340 and 3344 

Note: Cylinder bytes and the high-order head bytes are obtained from the 
user, not from the sense bytes. The low-order head byte is obtained 
from sense byte 6, bits 3 through 7. 

Action Explanation 
1 Print console error message. 

2 Exit with programming error or unusual condition indication. 

3 a. Repeat the operation once. 
b. If the error condition persists, do action 1. 

4 a. Repeat the operation. 
b. If the error condition persists after ten retries, do action 1. 

4A An uncorrectable data check has occurred during a Read Multiple CKD 
command. The restart chain must orient on the count field prior to the 
record in error. 

Determine the quantity of bytes read (CCW count minus residual count; if 
data chaining was indicated, the counts of the data-chained Read Multiple 
CKD CCWs up to the one in error must be accumulated). Using this count 
and starting with the data pointed to by the Read Multiple CDK (or start of 
the data chain), scan through main storage and locate the count fields of 
records successfully read. Obtain the length of each record from its count 
field. Develop a pointer to the first byte following the last record 
successfully read (to be used as the data address in the restart CCW). 

For Format 4 messages 1, 2, or 3, the field in error will have entered main 
storage; for message 5, 6, or 7, the field will not have entered main storage. 

Restart the operation by executing: 

Seek 
Set File Mask 
Search ID Equal 

TIC *-8 
Read Multiple CKD 

TIC (ICCW Address) 

(same as original, see Note at top) 
(same as original) 
(CCHHR of last record successfully read as 
determined by the previous calculations in this 
recovery action) 

Data address as determined above in this action 
count = residual count, flags are the same as the 
interrupted CCW. If the record still cannot be read 
after ten retries, do action 1.) 
(indicated CCW address) 

4B a. Print console error message. 
b. Repeat the operation once. 
c. If error condition persists, do action 1. 

Note: Cylinder bytes and the high-order head bytes are obtained from the 
user, not from the sense bytes. The low-order head byte is obtained 
from sense byte 6, bits 3 through 7. 
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Action 
5 

5A 

6 

7 

Explanation 
a. If this is a defective track, do action 5A. 
b. Use the address of the defective track plus 1 in a Seek command. 

The defective track address can be found in the ID area of 
record 0 count area. 

c. Resume operation after searching to the desired track position. 

a. Use the address of the alternate track in a Seek command. The 
alternate track address can be found in the ID area of the record 
o area. 

b. Resume operation after searching to the desired track position. 

a. Issue a Recalibrate command. 
b. Seek to the original address. 
c. Do action 4. 

a. Perform the error correction function. 
b. Examine bit 7 of the file mask. If off, go to step c. If on, 

indicate that the data has been corrected. (The user is operating in 
PCI fetch mode and must supply the restart recovery action.) 

c. Examine the interrupted CCW. If the command is a Read Multiple CKD, 
do action 7B; otherwise, continue. If the user's chain is not 
completed, examine the next non-TIC command. If bit 3 is on (count 
area), go to step d; if off, do action 7 A. 

If data chaining is indicated in the interrupted CCW, the preceding test 
must be executed on the first non-TIC after the last CCW in the data chain. 
d. Continue the user's chain (if appropriate) by executing: 

Seek 
Set File Mask 
Read Home Address 
Search ID Equal 
TIC *-8 
TIC (ICCW Address) 

(same as original, see Note at top) 
(same as original) 
(skip bit is on) 
(CCHHR from sense bytes 8 through 12) 

(indicated CCW address) 

7A Continue the user's chain by executing: 

Seek 
Set File Mask 
Read Home Address 
Search ID Equal 
TIC *-8 
Read Count 
TIC (ICCW Address) 

(same as original, see Note at top) 
(same as original) 
(skip bit is on) 
(CCHHR from sense bytes 8 through 12) 

(skip bit is on) 
(indicated CCW address) 

Note: Cylinder bytes and the high-order head bytes are obtained from the 
user, not from the sense bytes. The low-order head byte is obtained 
from sense byte 6, bits 3 through 7. 
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Action 
7B 

Explanation 
This action is used to restart a Read Multiple CKD data recovery process 
after a correctable data check has been processed. Rebuild the Read 
Multiple CKD as follows: 
a. Set the command code to X'5E'. 
b. The data address is that of the interrupted CCW, plus the count of 

the CCW, minus the residual count. If data chaining was used with 
the command, the procedure outlined in the restart CCW 2 section, 
steps 2 and 4, must be used to account for the actual amount of 
data transferred. 

c. The flags (except PCI) are those of the interrupted CCW. 
d. The count is the residual count. If data chaining was used, the 

procedure outlined in the restart CCW 2 section, step 2, must be 
used. 

Restart the operation by executing: 

Seek 
Set File Mask 
Read Home Address 
Search ID Equal 
TIC *-8 
Read Multiple CKD 
TIC (ICCW Address) 

(see Note at top) 
(same as original) 
(skip bit is on) 
(CCHHR from sense bytes 8 through 12) 

(from step a) 
(to indicated CCW address if user's chain has not 
been completed) 

8 a. Do the error correction function. 
b. Examine bit 7 of the file mask (PCI). If off, go to step c. If on, 

indicate that the data has been corrected. The user is operating 
in PCI fetch mode and must supply the restart recovery action. 

c. Increment the seek argument by 1 (see Note at top). 
d. Build restart CCW 2. 
e. Complete the interrupted operation and continue the user's chain 

(if appropriate by executing: 

Seek 
Set File Mask 
Set Sector 
Search ID Equal 
TIC *-8 
Restart CCW 2 
TIC 

(argument from step c) 
(same as original) 
(argument 0) 
(record 1) 

(pointer established while building CCW 2 + 8) 

If the modified seek argument is not within the user's extent, lOS must 
supply the correct seek argument before issuing the Seek command. If that 
is impossible, lOS must do action 2. 

Note: Cylinder bytes and the high-order head bytes are obtained from the 
user, not from the sense bytes. The low-order head byte is obtained 
from sense byte 6, bits 3 through 7. 
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Action 
8A 

Explanation 
a. Do the error correction function. 
b. Examine bit 7 of the file mask (PCI). If off, go to step c. If on, 

indicate that the data has been corrected. The user is operating 
in PCI fetch mode and must supply the restart recovery action. 

c. Use the address of the defective track plus 1 in the Seek command. 
d. Build restart CCW 2. 
e. Complete the interrupted operation and continue the user's chain 

(if appropriate) by executing: 

Seek 
Set File Mask 
Set Sector 
Search ID Equal 
TIC *-8 
Restart CCW 2 
TIC 

(argument from step c, see Note at top) 
(same as original) 
(argument 0) 
(record 1) 

(pointer established while constructing restart CCW 2 + 
8). 

If the modified seek argument is not within the user's extent, lOS must 
supply the correct seek argument before issuing the Seek command. If that 
is impossible, lOS must do action 2. 

9 a. If this is a defective track, do action 9A. 
b. Use the address of the defective track plus 1 in a Seek command and 

use the following CCW chain to resume the operation. 

Seek 
Set File Mask 
Set Sector 
Search ID Equal 
TIC *-8 
Restart CCW 1 

(same as original) 
(argument 0) 
(record 1) 

TIC (ICCW Address) (indicated CCW address) 

If the modified seek argument is not within the user's extent, lOS must 
supply the correct seek argument before issuing the Seek command. If that 
is impossible, lOS must do action 2. 

9A a. Use the address of the alternate track in a Seek command in the 
following CCW chain. 

Seek 
Set File Mask 
Set Sector 
Search ID Equal 
TIC *-8 
Restart CCW 1 

(inhibit seeks) 
(argument 0) 
(record 1) 

TIC (ICCW Address) (indicated CCW address) 

Note: Cylinder bytes and the high-order head bytes are obtained from the 
user, not from the sense bytes. The low-order head byte is obtained 
from sense byte 6, bits 3 through 7. 
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Action Explanation 
10 a. Increment the cylinder address of the user's seek argument by 1. 

Reset the head address. 
b. Continue the operation by executing the following: 

Seek 
Set File Mask 
Set Sector 
Read Home Address 
TIC (ICCW Address -8) 

(argument from step a) 
(same as original) 
(argument 0) 
(skip bit is on) 
(indicated CCW address minus 8) 

If the modified seek argument is not within the user's extent, lOS must 
supply the correct seek argument before issuing the Seek command. If that 
is impossible, lOS must do action 2. 

11 a. Increment the cylinder address of the user's seek argument by 1. 
Reset the head address. 

b. Build restart CCW 1. 
c. Complete the interrupted operation and continue the user's chain 

(if appropriate) by executing: 

Seek 
Set File Mask 
Set Sector 
Search ID Equal 
TIC *-8 
Restart CCW 1 
TIC (ICCW Address) 

(argument from step a) 
(same as original) 
(argument 0) 
(record 1) 

(indicated CCW address) 

If the modified seek argument is not within the user's extent, lOS must 
supply the correct seek argument before issuing the Seek command. If that 
is impossible, lOS must do action 2. 

12 a. Determine if the interrupted command is a seek. If it is, go to 
step b. If not, do action 12A. 

b. Complete the interrupted operation and continue the user's chain 
(if appropriate) by executing: 

Seek 
Set File Mask 
Set Sector 
Read Home Address 
TIC (ICCW Address) 

(same as original, see Note at top) 
(same as original) 
(argument 0) 
(skip bit is on) 
(indicated CCW address) 

If the modified seek argument is not within the user's extent, lOS must 
supply the correct seek argument before issuing the Seek command. If that 
is impossible, lOS must do action 2. 

Note: Cylinder bytes and the high-order head bytes are obtained from the 
user, not from the sense bytes. The low-order head byte is obtained 
from sense byte 6, bits 3 through 7. 
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Action 
12A 

Explanation 
a. This is a multitrack operation. Increment the user's seek 

argument by 1 (see Note at top). 
b. Complete the interrupted operation and continue the user's 

chain (if appropriate) by executing: 

Seek 
Set File Mask 
Set Sector 
Read Home Address 
TIC (ICCW Address -8) 

(argument from step a) 
(same as original) 
(argument 0) 
(skip bit is on) 
(indicated CCW address minus 8) 

If the modified seek argument is not within the user's extent, lOS must 
supply the correct seek argument before issuing the Seek command. 
command. If that is impossible, lOS must do action 2. 

13 a. Increment the user's seek argument by l. 
b. Build the restart CCW l. 
c. Complete the interrupted operation and continue the user's 

chain (if appropriate) by executing: 

Seek 
Set File Mask 
Set Sector 
Search ID Equal 
TIC *-8 
Restart CCW 1 
TIC (ICCW Address) 

(argument from step a) 
(same as original) 
(argument 0) 
(record 1) 

(indicated CCW address) 

If the modified seek argument is not within the user's extent, lOS must 
supply the correct seek argument before issuing the Seek command. If that 
is impossible, lOS must do action 2. 
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Chapter 11. Sense Bytes - 3375 

Sense Byte 0 

Sense information for the 3375 (24 bytes) identifies the conditions that 
caused the last unit check status to be generated. The sense information 
also provides secondary information for system error recovery and for 
diagnosing and isolating storage director and device malfunctions. 

Bit 0 - Command Reject 

Bit 0 is set by: 

• An invalid command code 

• An invalid command sequence 

• An invalid or incomplete argument transferred by a control command 

• A track formatted without a home address 

• Issuing a write command with the RjW - Read Only switch in the Read 
Only position 

• Attempting a format write command (other than Write Home Address or 
Write RO) on a defective track 

• Issuing a write command that violates the file mask 

• A record zero count field of a defective track that points to itself or an 
alternate track (replacing a defective track) that points to itself 

If the speed matching buffer for 3375 feature is installed in the 3880, 
command reject is also set if: 

• A command has been received in the domain of a Locate Record 
command that does not conform with the operation parameter. (See the 
description of the Locate Record command for additional information.) 

• The operation specified by a Locate Record command is inhibited by the 
file mask. -
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Bit 1 - Intervention Required 

Bit 2 - Bus Out Parity 

Bit 1 is set by: 

• Addressing a drive that is not attached to the system 

• Addressing a drive that is not ready 

• Addressing a drive that is in CE mode. 

Bit 2 is set when a parity error is detected during transfer of a command or 
data from the channel to the 3880. 

Bit 3 - Equipment Check 

Bit 4 - Data Check 

Bit 5 - Overrun 

Bit 3 is set when an unusual hardware condition occurs in the channel, 
storage director, controller, or drive. The condition is further defined in 
sense bytes 7 through 23. 

Bit 4 is set when the storage director detects a data error in the information 
received from the drive. If byte 2, bit 1 (correctable) is also set, the data 
error is correctable and bytes 15 through 23 (Format 5) provide correction 
information. Sense byte 7 defines the specific nature of the condition. 

Bit 5 is set when the storage director does not receive a response to a data 
request within a specified period of time. On the speed matching buffer 
feature, this error can be caused by defining incorrect define extent 
parameters. 

Detection of an overrun may cause requests for data from the channel to be 
terminated. When writing, the remaining portion of the record area is 
padded with a replicated data byte. 

All data overrun conditions are retried by the storage director except those 
that occur during a format write operation, or those that occur after the 
first record processed by a Read Multiple Count, Key, and Data command. 

The storage director presents an overrun only if the condition occurs more 
than ten times in the same CCW chain, or if the overrun occurs during one 
of the above operations not retried by the storage director. 

Command overruns are also retried by the storage director and do not cause 
an overrun to be presented. 
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Bit 6 

Bit 6 is not used. It is set to zero. 

Bit 7 

Bit 7 is not used. It is set to zero. 

Sense Byte 1 

Bit 0 - Permanent Error 

Bit 0 is set when error recovery procedures that were initiated by a storage 
director have been exhausted and were unsuccessful, or when retry was not 
possible or desirable. 

The bit overrides any other bit settings and indicates that system error 
recovery procedures are not required. 

Bit 1 - Invalid Track Format 

Bit 2 - End of Cylinder 

Bit 1 is set when: 

• An attempt is made to write data exceeding track capacity 

• An index point is detected in the gap that precedes a key or data field 

• A previous operation attempted to write data exceeding the track 
capacity; this operation resulted in a record written into index. This 
record was detected while attempting to execute a read, search, or write 
command. As long as this record remains on the track, invalid track 
format may be presented while attempting to locate a record 
successfully written on the track. However, a Search ID will be able to 
execute on any count field successfully written on the track without 
presenting invalid track format. 

Bit 2 is set when a multitrack read or search operation continues past the 
end of the cylinder boundary. 

Bit 3 - Message to Operator 

Bit 3 works with either byte 0, bit 3 (equipment check) or byte 2, bit 3 
(environmental data present). When byte 1, bit 3 is set along with byte 0, 
bit 3, the two bits indicate a permanent failure of the alternate storage 
director. These bits send a Format 3 message to the operator console. 
When byte 1, bit 3 is set along with byte 2, bit 3, a Format 0 message 
indicating the error path is sent to the operator console. 

Bit 3 is set when there is a permanent failure in the other storage director 
in the same 3880 or a state save operation in the reporting storage director. 
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Byte 0, bit 3 (equipment check) is also set. A message will be sent to the 
operator console. 

This bit is also set when the storage director has completed sense data 
logging of a particular error type. Format 0 message 1 or 2 is indicated in 
byte 7. Byte 2, bit 3 (environmental data present) is also set. 

Bit 4 - No Record Found 

Bit 5 - File Protected 

Bit 6 - Write Inhibited 

Bit 7 

Sense Byte 2 

Bit 0 

Bit 4 is set when two index points have been detected in the same CCW 
chain without an intervening read operation in the home address or data 
area, or without an intervening write, sense, or control command. 

If the speed matching buffer for 3375 feature is installed in the 3880, this bit 
is also set if the proper record is not found during execution of a Locate 
Record command. 

Bit 5 is set to indicate that a seek command or read or search multitrack 
operation violated the file mask. 

If the speed matching buffer for 3375 feature is installed in the 3880, this bit 
is also set if: 

• An attempt was made to access or operate on a track outside the 
boundaries established by a Define Extent command. 

• A Locate Record operation attempts to exceed the extent boundaries. 

Bit 6 is set when a write command is received for a drive that has its 
R/W - Read Only switch in the Read Only position. Byte 0, bit ° (command 
rej ect) is also set. 

Bit 7 is not used. It is set to zero. 

Bit 0 is not used. It is set to zero. 
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Bit 1 - Correctable 

Bit 1 is set when the data check condition indicated by byte 0, bit 4 (data 
check) is correctable. 

Bit 2 - First Logged Error 

Bit 2 is set to indicate that the error rate for temporary data or seek checks 
has been exceeded and logging mode has been set for the device. 

Bit 3 - Environmental Data Present 

Bit 4 - Intent Violation 

Bit 3 is set to indicate that bytes 8 through 23 contain usage or error 
statistics, or error log information. Byte 7 indicates the format for bytes 8 
through 23. 

Bit 3 is set with Format 6 when a usage or error counter overflows or when 
a Read and Reset Buffered Log command is executed. It is set with formats 
1,4, and 5 when the storage director is in force error log mode. 

If the speed matching buffer for 3375 feature is installed in the 3880, bit 4 is 
used to indicate an intent violation. This bit is set if one of the following 
occurs during execution of a data transfer command in the domain of a 
Locate Record command. 

• An update write operation is attempted on a record whose size differs 
from the record size parameters. 

• An update write is attempted on RO and the data area is not 8 bytes in 
length. 

This bit is also set if a record is not detected after home address during 
execution of a Write CKD Next Track, Write Update Data, or Write Update 
Key and Data command. 

Bit 4 is not used if the speed matching buffer for 3375 feature is not 
installed in the 3880. 

Bit 5 - Imprecise Ending 

Bit 5 is used to indicate an imprecise ending condition. This bit is set if an 
abnormal channel program end occurs and the status presented is for a 
previously executed command. It indicates that the indicated CCW 
command address is not in sync with the transfer of data from the storage 
director to the disk. 

Bit 5 is not used if the speed matching buffer for 3375 feature is not 
installed in the 3880. 
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Bits 6 and 7 

Sense Byte 3 

Sense Byte 4 

Bit 0 

Bits 1 and 2 

Bits 6 and 7 are not used. They are set to zero. 

For formats 1, 2, and 6, byte 3 contains the controller ID. This byte is not 
used for formats 0, 3, 4, and 5 unless the speed matching buffer for 3375 
feature is installed in the 3880. 

If the speed matching buffer for 3375 feature is installed in the 3880, the 
value in this byte (formats 0, 3, 4, and 5 only) indicates the number of 
records that remain to be processed in the domain of a Locate Record 
command after the channel program ended with unit check status and 
imprecise ending sense data. 

Bit 0 is set when a Model Dl is installed. 

Bits 1 and 2 are not used. They are set to zero. 

Bits 3 and 4 - Controller Address 

Bits 3 and 4 indicate the controller address. 

Bits 3 and 4 = 00 Controller Address = 0 
01 1 
10 2 
11 3 

Bits 5 through 7 - Device Address 

Bits 5 through 7 indicate the device address. 

Bits 5-7= 
000 
001 
010 
011 
100 
101 
110 
111 

Actuator 
Address 
o 
1 
2 
3 
4 
5 
6 
7 
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Sense Byte 5 

Bits 0 through 7 - Cylinder-Low Address 

Sense Byte 6 

Bits 0 through 7 identify the low-order cylinder address of the most recent 
access position. 

With sense Format 3 (microcode detected), byte 5 indicates the high-order 
byte of the instruction address register. 

With sense Format 6, byte 5 indicates the number of diskette checks after 
an initial microcode load (IML) or a storage director-to-storage director 
communication failure. 

Bit 0 = Communication failure during an IML Bits 2-4 = Diskette check 

Bit 1 = Not used 
(seek errors) 
Bits 5-7 = Diskette check 
(read errors) 

Bits 0 through 7 - Cylinder-High and Head 

Bits 0 through 7 identify the high-order cylinder and head address of the 
most recent access position. 

Cylinder Address 
Bit 0 = 512 
Bit 1 = 256 
Bit 2 = 0 
Bit 3 = 0 

Head Address 
Bit 4 = 8 
Bit 5 = 4 
Bit 6 = 2 
Bit 7 = 1 

With sense Format 3 (microcode detected), byte 6 indicates the low-order 
byte of the instruction address register. 

With sense Format 6, byte 6 contains the storage director ID. 
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Sense Byte 7 

Bits 0 through 3 - Format 

Bits 0 through 3 specify the format of sense bytes 8 through 23 as follows: 

0000 = Format 0 - program or system checks 
0001 = Format 1 - device equipment checks (CE information) 
0010 = Format 2 - storage director equipment checks (CE information) 
0011 = Format 3 - storage director control checks (CE information) 
0100 = Format 4 - data checks without displacement information 
0101 = Format 5 -data checks with displacement information (Format 5 

also may be presented on errors which are not ECC 
correctable, but which require restart displacement 
information. ) 

0110 = Format 6 - usage statistics/overrun errors 

Bits 4 through 7 - Message 

Bits 4 through 7 describe the specific nature of the error conditions for each 
of the above formats. The message table that accompanies the format 
descriptions specifies the function of the message bits for the format. 
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Format 0 - Program or System Check 

Bytes 8 through 19 

Byte 20 

Byte 21 

Bytes 22 and 23 

Format 0 is used when sense bytes 0 through 7 completely describe the 
error or unusual condition caused by a program or system error. 

Bytes 8 through 19 are not used. They are set to zero. 

Byte 20 contains the controller physical address. 

Byte 21 contains the storage director ID. 

Bytes 22 and 23 contain the symptom code. 

Message Table - Format 0 (Byte 1, Bit 3 = 0) 

Sense Byte 7, Message 
Bits 4-7 = Code 
0000 0 

0001 1 
0010 2 
0011 3 

0100 4 

0101 5 

0110 6 

0111 7 

1000-1010 8-A 
1011 B 

1100-1111 C-F 

Message 
No message. No additional information is 
required. 
Invalid command. 
Invalid command sequence. 
The CCW count was less than required for the 
command. 
An invalid data argument was used for the 
command. 
A diagnostic command was issued when not 
permitted by the file mask. 
Retry status was presented and the channel did 
not indicate chaining. 
The command code of the CCW returned after a 
retry sequence did not match the command for 
which the retry was signaled. 
Not used. 
The alternate track pointer of a defective track 
pointed to itself. 
Not used. 
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Message Table - Format 0 (Byte 1, Bit 3 - 1) 

Sense Byte 7, 
Bits 4-7 = 
0000 

0001 
0010 
0011-1111 

Message 
Code 
o 

1 
2 

3-F 
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Format 1 - Device Equipment Check 

Byte 8 - CTL-I Tag Bus 

Byte 9 - CTL-I Bus Out 

Byte 10 - CTL-I Bus In 

Byte 11 - Drive Status 

Format 1 is generated when: 

• A device, device interface, or a controller equipment check is detected. 
Byte 0, bit 3 (equipment check) is also set. 

• A permanent device seek check is detected. Byte 0, bit 3 (equipment 
check) and byte 1, bit ° (permanent error) are also set. 

• Error log information is off-loaded after a successful retried seek that 
occurred during error logging. Byte 2, bit 3 (environmental data 
present) is also set. The message bits in sense byte 7 indicate a seek 
error. 

• Byte 11, bit 4 (on line) is off. Byte 0, bit 1 is also set. 

Byte 8 contains the CTL-I tag bus value at the time the error was detected. 
This byte is not valid if it is zero. For message code A and if byte 11, bit 2 
(drive check) is 0, byte 8 contains the high-order physical cylinder address 
of the track just read. 

For message codes 2, 3, 4, B, C, D, F, and A if byte 11, bit 2 = 1, byte 9 
identifies the contents of the CTL-I bus out at the time the error was 
detected. For message codes 1, 5, and 9, byte 9 contains the expected drive 
status or data. For message code A and if byte 11, bit 2 (drive check) is 0, 
byte 9 contains the low-order cylinder address of the record just read. 

Byte 10 contains the CTL-I bus in value at the time the error was detected. 
For message code A and if byte 11, bit 2 (drive check) is 0, byte 10 is zero. 

Bit 0 = Data read back from the Bits 5-7 = 000 - No busy condition 
drive does not compare 
(Bits 5-7 = 001, 101, 011, or 100) 

Bit 1 = Sync out timing error 
Bit 2 = Failed to reset head offset 
Bit 3 = Device error (bits 5-7 = 000 or 101) 
Bit 4 = Invalid control byte 

Bit 0 = Controller check Bit 4 = On line 

= 001 - Difference counter high 
= 010 - CAR 
= 011 - High order CAR and HAR 
= 100 - Difference counter low 
= 101 - Drive check during offset 

Bit 1 = Device interface check Bit 5 = HDA attention 
Bit 2 = Drive check Bit 6 = Busy - not sector compare 
Bit 3 = R/W check Bit 7 = Seek, offset, or pad complete 

or search sector 
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Byte 12 - Sense Interface 

Byte 13 

Byte 14 

Byte 15 

Byte 16 

Bits 0-5 = Not used 
Bit 6 = Device bus out parity check 
Bit 7 == Device tag bus parity check 

When byte 11, bit 0 is off: When byte 11, bit 0 and 4 are on: 

Bit 0 = Write mode or standby check 
Bit 1 = Capable/enable check 

Bit 0 = Drive selected 0 
Bit 1 = Drive selected 1 
Bit 2 = Drive selected 2 
Bit 3 = Drive selected 3 
Bit 4 = Drive selected 4 
Bit 5 = Drive selected 5 
Bit 6 = Drive selected 6 
Bit 7 = Drive selected 7 

Bit 2 = Write overrun 
Bit 3 = Index check 
Bit 4 = Control check 
Bit 5 = Select error 
Bit 6 = HDA write check 
Bit 7 = Decode check 

When byte 11, bit 0 is off: 

Bit 0 = Write inhibit 
Bit 1 = Not used 
Bit 2 = Sector compare check 
Bit 3 = Write select verify 
Bit 4 = Write op OK 
Bit 5 = No select error 
Bit 6 = HDA read check 
Bit 7 = Transition detect check 

When byte 11, bit 0 is off: 

When byte 11, bit 0 is on: 

Bit 0 = Not used 
Bit 1 = Not used 
Bit 2 = Not used 
Bit 3 = Not used 
Bit 4 = Microcontroller check 1 
Bit 5 = Microcontroller check 2 
Bit 6 = Not used 
Bit 7 = PROM store check 

When byte 11, bit 0 is on: 

Bit 0 = HDA sequence latch 0 
Bit 1 = HDA sequence latch 1 
Bit 2 = HDA sequence latch 2 
Bit 3 = CE drive motor switch on 
Bit 4 = Selected PLL good 

Bit 0 = CTL=I bus out parity check 
Bit 1 = CTL=I tag bus parity check 
Bit 2 = Funnel 0/1 parity check 
Bit 3 = Multiple spindle select error 
Bit 4 = Device bus in parity check 

Bit 5 = DC voltage good 
Bit 6 = Always 1 
Bit 7 = Unselected PLL good 

When byte 11, bit 0 is off: 

Bit 0 = Access timeout 

Bit 1 = Overshoot check 
Bit 2 = Servo off track 

Bit 5 = Selected interface (0 = A, 1 = B) 
Bit 6 = Transfer check 
Bit 7 = MD bus in parity check 

When byte 11, bit 0 is on: 

Bit 0 = Control register 3, 4, or5 parity 
check 

Bit 1 = Reorient counter parity check 
Bit 2 = Any DEVI register parity check 
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Byte 17 

Byte 18 

Byte 19 

Bit 3 = Invalid location 

Bit 4 = Sequence latch 8 
Bit 5 = Sequence latch 4 
Bit 6 = Sequence latch 2 
Bit 7 = Sequence latch 1 

When byte 11, bit 0 is off: 

Bit 0 = Guardband latch 

Bit 1 = Guardband 2 ID 
Bit 2 = Track crossing latch 
Bit 3 = Velocity polarity latch 
Bit 4 = Even track latch 
Bit 5 = Fine position 
Bit 6 = End accelerate 
Bit 7 = End decelerate 

When byte 11, bit 0 is off: 

Bit 0 = Direction bit (1 = in) 
Bit 1 = Difference count 512 
Bit 2 = Difference count 256 
Bit 3 = Not used 
Bit 4 = Not used 
Bit 5 = Not used 
Bit 6 = Not used 
Bit 7 = Not used 

When byte 11, bit 0 is off: 

Bit 0 = Difference/bit 128 

Bit 1 = Difference/offset 64 
Bit 2 = Difference/offset 32 

Bit 3 = Difference/offset 16 

Bit 4 = Difference/offset 8 

Bit 5 = Difference/offset 4 
Bit 6 = Difference/offset 2 

Bit 3 = Buffer or control register 16 or 17 
parity check 

Bit 4 = Not used 
Bit 5 = Error alert 
Bit 6 = Not used 
Bit 7 = Forced error alert 

When byte 11, bit 0 is on: 

Bit 0 = SERDES data funnel parity 
check 

Bit 1 = Counter parity check 
Bit 2 = ECC hardware check 
Bit 3 = VFO not in sync 
Bit 4 = SERDES error 
Bit 5 = SERDES data parity check 
Bit 6 = Write data check 
Bit 7 = Sync-out timing error 

When byte 11, bit 0 is on: 

Bit 0 = Not used 
Bit 1 = Not used 
Bit 2 = Not used 
Bit 3 = Not used 
Bit 4 = Not used 
Bit 5 = Not used 
Bit 6 = Microcode detected errors 
Bit 7 = Hardware detected errors 

When byte 11, bit 0 is on and sense byte 
7 = X'12'. Bits 0-2 are not used. 

Bits 3 through 7 indicate the following 
error conditions: 
0000 = Not used 
0001 = Tag Valid indication missing on 

a read or write operation 
0010 = Normal End or Check End 

indication missing on a read, 
write, or ECC operation 

0011 = Tag Valid, Normal End, or 
Check End indication missing in 
response to an operation other 
than a read or write 

0100 = Timed out waiting for index 
0101 = String switch short busy 

timed out 
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Byte 20 

Byte 21 

Bit 7 = Difference/offset 1 

When byte 11, bit 0 is on, and 
Format 1, message 2 is not set, 
byte 19 is not used. If byte 11, 
bit 0 is off and Format 1, message 
2 is set, bits 0-7 are used for 
microcode detected errors. 

When byte 11, bit 0 is off: 

Bit 0 = Target 128 
Bit 1 = Target 64 
Bit 2 = Target 32 
Bit 3 = Target 16 
Bit 4 = Target 8 
Bit 5 = Target 4 
Bit 6 = Target 2 
Bit 7 = Target 1 

0110 = Address assigned to either more 
than one controller or no 
controller 

0111 = Preselection check 
1000 = Not used 
1001 = Repetitive command overruns 

occurred 
1010 = Drive busy or storage director 

initiated selection 
1011 = Busy missing after seek start 

issued 
1100 = Invalid Check End 
1101 = Not used 
1110 = Preselection bus check 
1111 = Unresetable interrupt 
0001 0000 = HDA attention detected 

during device reconnection for a 
disconnected command chain 

0001 0001 = Time out on re-orient tag 
0001 0010 = Time out during retry 
0001 0011 = Reorientation tag reached 

index 
0001 0100 = Overrun on space tag 

during retry 

When byte 11, bit 0 is on: 

If byte 18, bit 6 is on, bits 0 through 7 
contain the microcontroller error code. 
If byte 18, bit 6 is off, bits 0 through 7 
are not used. 

Byte 21 contains the storage director ID. 
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Bytes 22 and 23 

Bytes 22 and 23 contain the symptom code. 

Message Table - Format 1 

Sense Byte 7, 
Bits 4-7 = 
0000 
0001 
0010 
0011 
0100 
0101 
0110 
0111 
1000 
1001 

1010 
1011 
1100 
1101 

1110 
1111 

Message 
Code 
o 
1 
2 
3 
4 
5 
6 
7 
8 
9 

A 
B 
C 
D 

E 
F 

Message 
Equipment check or intervention required. 
Transmit target error. 
Microcode detected error. 
Locate data error. 
Sync-out timing error. 
Unexpected drive status at initial selection. 
Not used. 
Not used. 
Not used. 
Unexpected drive status during retry or Read 
IPL. 
Seek error. 
Seek incomplete on retry. 
No interrupt from drive. 
Microcontroller check recovered on other 
interface. 
Not used. 
Microcontroller check. 
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Format 2 - Storage Director Equipment Check 

Format 2 is generated to provide sense information when the microcode 
detects a storage director error condition. 

Byte 8 

Byte 9 

Byte 10 

Byte 11 

Byte 12 

Byte 13 

Byte 14 

Byte 15 

Byte 16 

Byte 17 

Byte 18 

Byte 19 

Byte 20 

Byte 21 

Contents of the transfer complete status (XCS) register. 

Contents of the transfer error status (XES) register. 

Contents of the check (CHK) register. 

Contents of the channel transfer complete (CXC) register. 

Contents of the channel control 2 (CC2) register. 

Contents of the device bus out (DBO) register. 

Contents of the device bus in (DBI) register. 

Contents of the device tag out (DTO) register. 

Contents of the device tag gate (DTG) register. 

Contents of the device tag in (DTI) register. 

Contents of the channel status 2 (CS2) register. 

Contents of TFR register (3375 speed matching buffer). 

Indicates microcode-detected storage director errors. Bits 
o through 3 are not used. If bits 4 through 7 equal 0001, 
the device attempted to end data transfer prematurely. 

Storage director ID. 

Bytes 22 and 23 Symptom code. 
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Message Table - Format 2 

Sense Byte 7, 
Bits 4-7 = 
0000-0111 
1000 

1001 

1010 
1011 
1100 

1101 and 1110 
1111 

Message 
Code 
0-7 

8 

9 

A 
B 
C 

D andE 
F 

Message 
Not used. 
No message. No additional information 
required. 
Selective reset occurred while the drive was 
selected. 
Failed to latch the First Sync In line. 
Not used. 
Channel failed to respond to a selective reset 
request. 
Reserved. 
Storage director microcode detected error. 
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Format 3 - Storage Director Control Check (Hardware Detected) 

Format 3 is generated to provide sense information for a failing storage 
director that requires a reset procedure for recovery. 

Byte 8 Contents of field-replaceable unit (FRU) register 2. 

Byte 9 Contents of check register 1. 

Byte 10 Contents of check register 2. 

Byte 11 Contents of check register 3. 

Byte 12 Not used. 

Byte 13 Not used. 

Byte 14 Not used. 

Byte 15 Contents of FRU register 3. 

Byte 16 Contents of FRU register 4. 

Byte 17 Not used. 

Byte 18 Not used. 

Byte 19 Not used. 

Byte 20 Not used. 

Byte 21 Storage director ID. 

Bytes 22 and 23 Symptom code. 

Message Table - Format 3 

Sense Byte 7, 
Bits 4-7 = 
0000-0111 
1000 

1001-1111 

Message 
Code 
0-7 

8 

9-F 
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Format 3 Storage Director Control Check (Microcode Detected) 

Byte 8 

Byte 9 

Byte 10 

Byte 11 

Byte 12 

Byte 13 

Byte 14 

Byte 15 

Byte 16 

Byte 17 

Byte 18 

Byte 19 

Byte 20 

Byte 21 

Not used. 

Contents of the transfer error status (XES) register. 

Contents of the check (CHK) register. 

Contents of the condition register 0 (CRO). 

Contents of the channel status 2 (CS2) register. 

Contents of the channel control 1 (CC1) register. 

Contents of the channel control 2 (CC2) register. 

Contents of the channel status 1 (CS1) register. 

Contents of the channel status 3 (CS3) register. 

Contents of the channel transfer control (CXC) register. 

Contents of the channel bus out (CBO) register. 

Contents of the channel bus in (CBI) register. 

Contains the timeout message when sense bytes 22 and 23 
contain a symptom code of 3F2X. Otherwise, this byte is 
the interrupt level. 

Storage director ID. 

Bytes 22 and 23 Symptom code. 

Message Table - Format 3 

Sense Byte 7, 
Bits 4-7 = 
0000-0111 
1000 
1001 
1010 
1011-1111 

Message 
Code 
0-7 

8 
9 
A 

B-F 

Message 
Not used. 
Clock stopped check l. 
Channel check 1 or storage director timeout. 
Trace table saved in this storage director. 
Not used. 
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Format 4 - Data Check Without Displacement Information 

Format 4 is generated when: 

• Errors that were not correctable by the ECC are'· detected after retry 
has been unsuccessful (permanent error and data check are also set) or 
retry is inhibited by the file mask. 

• Error log information is off-loaded after an ECC uncorrectable error 
occurred during error logging. The information was recovered through 
use of command retry. Byte 2, bit 3 (environmental data present) is also 
set. 

• Data checks are detected while processing a Read Multiple CKD 
command. 

• ECC uncorrectable errors were detected in the count, key, or data field. 
Byte 7 identifies the field. 

Bytes 8 through 12 - Record Identification 

Bytes 8 through 12 contain the record ID obtained from the count field of 
the record in which the error occurred. These bytes are unreliable if the 
message code in byte 7 is 0, 1, 4, or 5. Byte 12 is zero if the message code is 
o or 4. Byte 12 is unreliable after a Space Count command. 

Byte 13 - Sector Number 

Byte 13 contains the sector number of the record in error. 

Byte 14 - Controller Physical Address 

Byte 15 - Access Offset 

Bytes 16 through 20 

Byte 21 

Byte 14 contains the controller physical address. 

For permanent errors, this byte contains the offset last used for retrying a 
data check. If the error was not permanent, this byte provides the offset 
required to recover from the error. 

Bytes 16 through 20 are not used. 

Byte 21 contains the storage director ID. 
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Bytes 22 and 23 

Bytes 22 and 23 contain the symptom code. 

Message Table - Format 4 

Sense Byte 7, Message 
Bits 4-7 = Code Message 
0000 0 An error occurred in the home address area and 

could not be corrected by the ECC. 
0001 1 An error occurred in the count area and could 

not be corrected by the ECC. 
0010 2 An error occurred in the key area and could not 

be corrected by the ECC. 
0011 3 An error occurred in the data area and could not 

be corrected by the ECC. 
0100 4 Data synchronization on the home address area 

was unsuccessful. 
0101 5 Data synchronization on the count area was 

unsuccessful. 
0110 6 Data synchronization on the key area was 

unsuccessful. 
0111 7 Data synchronization on the data area was 

unsuccessful. 
1000-1111 8-F Not used. 
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Format 5 - Data Check With Displacement Information 

Format 5 is generated when: 

• Data checks that are correctable by the ECC are detected in the count, 
key, or data areas of a record. 

• Data checks in data areas that are not correctable by the ECC were 
successfully retried but the file mask specified PCI fetch mode. 

• Error log information is off-loaded after an ECC correctable error 
occurred during error logging. (Byte 2, bit 3 [environmental data 
present] is also set.) 

• Data checks that are correctable by the ECC are detected in the count 
or key areas of a record, but retry is inhibited by the file mask. 
Messages 1 or 2 may be presented with data check and correctable sense 
bits set. No ERP action is required. If the ERPs are invoked, they will 
not operate properly. 

Bytes 8 through 12 - Count ID 

Bytes 8 through 12 contain the record ID obtained from the count field of 
the record in which the error occurred. These bytes are unreliable if the 
message code in byte 7 is 0, 1,4, or 5. Byte 12 is unreliable after a Space 
Count command. 

Byte 13 - Sector Number 

Byte 13 contains the sector number of the record in error. 

Byte 14 - Controller Physical Address 

Byte 14 contains the controller physical address. 

Bytes 15 through 17 - Restart Displacement 

If byte 2, bit 3 = 0, bytes 15 through 17 contain the restart displacement. If 
byte 2, bit 3 = 1, byte 15 contains the head offset, byte 16 contains the 
storage director ID, and byte 17 is not used. 

Bytes 18 and 19 - Error Displacement 

Bytes 18 and 19 contain the error displacement. 

Bytes 20 and 21 - Error Pattern 

Bytes 20 and 21 contain the error pattern. 
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Bytes 22 and 23 

Bytes 22 and 23 are not used. 

Message Table - Format 5 

Sense Byte 7, 
Bits 4-7 = 
0000 
0001 
0010 
0011 
0100-1111 

Message 
Code 
o 
1 
2 
3 

4-F 

Message 
Home address data check - correctable. 
Count area data check - correctable. 
Key area data check - correctable. 
Data area data check - correctable. 
Not used. 
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Format 6 - Usage Statistics/Overrun Errors 

Format 6 is generated when: 

• A Read and Reset Buffered Log command is executed. 

• Usage/error statistics require off-loading due to counter overflow. 

Bytes 8 through 11 - Bytes Read or Searched 

Bytes 12 through 15 

Bytes 8 through 11 contain an accumulated count of the number of bytes 
processed by the storage director during read and search operations (only 
the key and data field bytes are counted). Bytes processed during retry 
operations are not counted. 

Bytes 12 through 15 are not used. 

Bytes 16 and 17 - Number of Seeks 

Byte 18 

Bytes 16 and 17 contain the number of access moves processed by the 
storage director. 

Byte 18 is not used. 

Byte 19 - Data Overruns 

Byte 19 contains the number of data overruns that occurred on the channel 
specified in the message table of byte 7. 

Byte 20 - Command Overruns 

Byte 21 

Bytes 22 and 23 

Byte 20 contains the number of command overruns that occurred on the 
channel specified in the message table of byte 7. 

Storage director ID. 

Bytes 22 and 23 are not used. 
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Message Table - Format 6 

Sense Byte 7, 
Bits 4-7 = 
0000-0111 
1000 
1001 
1010 
1011 
1100-1111 

Message 
Code 
0-7 

8 
9 
A 
B 

C-F 

Message 
Not used. 
Channel A overruns (bytes 19 and 20). 
Channel B overruns (bytes 19 and 20). 
Channel C overruns (bytes 19 and 20). 
Channel D overruns (bytes 19 and 20). 
Not used. 
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Error Condition Table - 3375 

Byte Bit Name General Description Action Logged 

0 0 Command rej ect Programming error. 2 No 

0 1 Intervention Drive offline. 3 No 
required 

0 2 Bus out parity Bus out parity error. 3 Yes 

0 3 Equipment check Equipment malfunction. 4 Yes 

0 3 Equipment check Equipment malfunction 1 Yes 
1 0 Permanent error Storage director retry exhausted 

or undesirable. 

0 3 Equipment check Permanent equipment 4A Yes 
1 3 Message to operator malfunction of the alternate 

storage director or a state 
save operation in reporting 
storage director. 

0 4 Data check Data check not correctable 4 No 
with a Read Multiple CKD 
command. 

0 4 Data check Uncorrectable data check, 1 Yes 
1 0 Permanent error storage control retry 

exhausted. Imprecise ending 
is possible if within the Locate 
Record command domain. 

0 4 Data check Correctable data check in the 5 No 
2 1 Correctable data area. 

0 5 Overrun Service overrun on a format 4 Yes 
write or a Read Multiple CKD, 
or storage control retry 
exhausted. 

1 1 Invalid track format Track capacity exceeded. 2 No 

1 2 End of cylinder Cylinder boundary detected 6 No 
during a multitrack operation, 
or during a multitrack 
operation not within the 
Locate Record command 
domain. 

1 4 No record found Record not found in the 2 No 
command sequence. 

1 5 File protected The Seek command or read 7 No 
and/or search multitrack 
operation violated the file 
mask or not in the Locate 
Record command domain. 

2 3 Environmental data Statistical usage/error log 3 Yes 
present information is present. 

1 3 Message to operator Exit from soft error log mode. 4A No 
2 3 Environmental data 

present 
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Byte Bit Name General Description Action Logged 

0 0 Command rej ect Write command received with 1 No 
1 6 Write Inhibited the R/W - Read-Only switch in 

the Read-Only position. 

0 3 Equipment check Equipment malfunction and 1 Yes 
1 0 Permanent error internal retry exhausted. 
2 5 1m precise ending Imprecise ending possible 

within Locate Record domain. 

1 1 Invalid track format Track capacity exceeded. 2 No 
2 5 1m precise ending 

1 4 No record found Write CKD Next Track, Write 2 No 
2 5 1m precise ending Update Key and Data and no 

record after home address. 
Imprecise ending or record not 
found during execution of a 
Locate Record. 

0 3 Equipment check Equipment malfunction and 4 Yes 
2 5 1m precise ending imprecise ending possible 

within Locate Record domain. 

1 5 File protected A Locate Record, seek, or 7 No 
2 5 1m precise ending multitrack operation has 

exceeded the boundaries set by 
a previously executed Define 
Extent. Imprecise ending is 
possible if it occurred within 
the Locate Record domain. 

2 4 Intent violation An update write operation in 2 No 
2 5 Imprecise ending the domain of a Locate Record 

has detected a record size that 
differs from the record size 
parameter, or an update write 
of RO data field under Write 
Track has been attempted on a 
field not equal to eight bytes. 
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Recovery Action Table - 3375 

Action Explanation 
1 Print console error message. 

2 Exit with programming error or unusual condition indication. 

3 a. Repeat the operation once. 
b. If the error condition persists, do action 1. 

4 a. Repeat the operation. 
b. If the error condition persists after ten retries, do action 1. 

4A a. Print the console message requesting CE notification. 
b. Repeat the operation once. 
c. If the error condition persists, do action 1. 

5 a. Do the error correction function. 
b. Examine bit 7 of the file mask. If off, go to step c. If on, 

indicate that the data has been corrected. The user is operating 
in PCI fetch mode and must supply the restart recovery action. 

c. Examine the interrupted CCW (indicated CCW address minus 8). If it 
is a Read Multiple CKD X'51' do action 5B; otherwise, 
continue. If the user's chain is not complete, examine the 
next non-TIC command in the chain. If the CCW is a Write Special 
CKD, Read Sector, Space· Count, or if bit 3 of the CCW 1, go to 
step d. Otherwise, do action 5A. 

d. Continue the user's chain by executing: 

Seek 
Set File Mask 
Read Home Address 
Search ID Equal 
TIC *-8 
TIC (ICCW Address) 

(see Note below) 
(same as original) 
(skip bit on) 
(CCHHR from sense bytes 8 through 12) 

(indicated CCW address) 

5A If a Define Extent command was executed, do action 5, step e. Otherwise, 
continue the user's chain by executing: 

Seek 
Set File Mask 
Read Home Address 
Search ID Equal 
TIC *-8 
Read Count 
TIC (ICCW Address) 

(see Note below) 
(same as original) 
(skip bit on) 
(CCHHR from sense bytes 8 through 12) 

(skip bit on) 
(indicated CCW address) 

Note: Cylinder bytes and the high-order head bytes are obtained from the 
user, not from the sense bytes. The low-order head byte is obtained 
from sense byte 6, bits 3 through 7. 
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Action Explanation 
5B This action is used to restart a Read Multiple CKD data recovery process 

after a correctable data check has been processed. Reconstruct the Read 
Multiple CKD as follows: 

a. Build restart CCW 2. 
b. If a Define Extent command was executed, go to step c. Otherwise, 

set command code to X'5E'. 

Restart the operation by executing: 

Seek 
Set File Mask 
Read Home Address 
Search ID Equal 
TIC *-8 
Read Multiple CKD 
TIC (ICCW Address) 

(see Note below) 
(same as original) 
(skip bit on) 
(CCHHR from sense bytes 8 through 12) 

(from step a) 
(pointer established while building CCW 2 + 8) 

c. If a Define Extent command was executed, restart the operation 
executing: 

Define Extent 
Locate Record 
Read Multiple CKD 
TIC (ICCW Address) 

(same as original) 
(same as action 5, step e) 
(from action 5B, step a) 
(indicated CCW address minus 8 if the user's chain 
has not been completed) 

6 a. Increment the cylinder portion of the user's seek argument by 1. 
Reset the head address to zero. 

b. If the modified seek argument is not within the user's extent, 
lOS must supply the correct seek argument before issuing the Seek. 
If that is impossible, lOS must do action 2. 

c. If a Define Extent command was executed, go to step d. Otherwise, 
continue the operation by executing: 

Seek 
Set File Mask 
Set Sector 
Read Home Address 
TIC (ICCW Address) 

(argument from step b) 
(same as original) 
(argument 0) 
(skip flag on) 
(indicated CCW address minus 8) 

d. Continue the operation by executing: 

Seek 
Define Extent 

Set Sector 
Read Home Address 
TIC (ICCW Address) 

(argument from step b) 
(user's extent compatible with seek argument, other 
parameters same as original) 
(argument 0) 
(skip flag on) 
(indicated CCW address minus 8) 

Note: Cylinder bytes and the high-order head bytes are obtained from the 
user, not from the sense bytes. The low-order head byte is obtained 
from sense byte 6, bits 3 through 7. 
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Action 
7 

Explanation 
a. If the interrupted CCW is a Seek or Locate Record, go to step b. 

Otherwise, do action 7 A. 
b. Determine whether the seek argument is within the user's extent 

or extents. If not, do action 2. Otherwise, go to step c if the 
command is a Seek, or to step d if it is a Locate Record. 

c. Continue the operation by executing: 

Seek 
Define Extent 
(if used) 
Set File Mask 
(if no Define Extent) 
Set Sector 
Read Home Address 
TIC (ICCW Address) 

(user's argument) 
(user's extent compatible with seek argument, 
other parameters same as original) 
(same as original) 

(argument 0) 
(skip flag on) 
(indicated CCW address) 

d. Define Extent (user's extent compatible with seek 
argument, other parameters same as 
original) 

TIC (ICCW Address) (indicated CCW address minus 8) 

7A a. This is a multitrack operation. Increment the user's seek argument 
by 1. 

b. If the modified seek argument is not within the user's extent, 
lOS must supply the correct seek argument before issuing the Seek. 
If that is impossible, lOS must do action 2. 

c. If a Define Extent command was executed, do action 7B. 
Otherwise, continue the operation by executing: 

Seek 
Set File Mask 
Set Sector 
Read Home Address 
TIC (ICCW Address) 
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Action Explanation 
7B a. If sense byte 3 is not zero, go to step b. 

Otherwise, continue the operation be executing: 

Define Extent 

Locate Record 

(user's extent compatible with seek argument from 
action 7 A, other parameters same as original) 

(byte 0 equals X'40', bytes 1 through 3 equal 0, bytes 4 
through 7 equal the seek argument from action 7 A. 
bytes 8 through 11 equal the CCHH of the seek 
argument, and bytes 12 through 15 equal 0.) 

TIC (ICCW Address) (indicated CCW address minus 8) 

b. When sense byte 3 is not zero, the Locate Record command in whose 
domain the interrupt occurred must be found by scanning the 
chain. A new Locate Record command is created to continue 
operations by using the parameters from the original. 

Bytes 0 through 2 are the same as the original, byte 3 is set to 
the value in sense byte 3, bytes 4 through 7 contain the seek 
argument from action 7 A, bytes 8 through 12 are set to the CCHH 
of the seek argument, bytes 12 and 13 are zero, and bytes 14 and 
15 are the same as the original. 

c. The difference between the record count (byte 3) and sense byte 3 
equals the number of records already processed. Use this number 
to find the first CCW of the original domain that remains 
to be processed. This CCW is called to as the continuation CCW. 

d. Examine the continuation CCW. If it is a Write CKD Next Track 
command, go to st.ep e. Otherwise, continue t.he operation by 
executing: 

Define Extent 

Locate Record 
TIC 

(user's extent compatible with seek argument from 
nction 7 A, other parameters same as original) 
(from step b) 
(continuation CCW) 

e. When the continuation CCW is a Write CKD Next Track command, 
continue the operation by executing: 

Define Extent 

Locate Record 
Write CKD 
TIC 

(user's extent compatible with seek argument from 
action 7 A, other parameters same as original) 
(from step b) 
(same as continuation CCW except for operation code) 
(next non-TIC CCW after the continuation CCW) 
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Chapter 12. Sense Bytes - 3380 

Sense Byte 0 

Sense information for the 3380 (24 bytes) identifies the conditions that 
caused the last unit check status to be generated. The sense information 
also provides secondary information for system error recovery and for 
diagnosing and isolating storage director and device malfunctions. 

Bit 0 - Command Reject 

Bit 0 is set by: 

• An invalid command code 

• An invalid command sequence 

• An invalid or incomplete argument transferred by a control command 

• A track formatted without a home address 

• Issuing a Set Path Group ID or Sense Path Group ID command to a 
device that does not have the dynamic path selection function 

• Attempting a format write command (other than Write Home Address or 
Write RO) on a defective track 

• Issuing a write command that violates the file mask 

• A record zero count field of a defective or an alternate track that points 
to itself 

• An attempt was made to write an invalid home address 

If the speed matching buffer for 3380 feature is installed in the 3880, 
command rej ect is also set if: 

• A command has been received in the domain of a Locate Record 
command that does not conform with the operation parameter. (See the 
description of the Locate Record command for additional information.) 

• The operation specified by a Locate Record command is inhibited by the 
file mask. 
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Bit 1 - Intervention Required 

Bit 2 - Bus Out Parity 

Bit 1 is set by addressing a device that is not attached to the system, by 
setting the device Enable/Disable switch to Disable if a Model AD4/BD4, 
AE4/BE4, AJ4/BJ4, and AK4/BK4, or by addressing a device that is in CE 
mode. 

Bit 2 is set when a parity error is detected during transfer of a command 
from the channel to the 3880. 

Bit 3 - Equipment Check 

Bit 4 - Data Check 

Bit 5 - Overrun 

Bit 3 is set when an unusual hardware condition occurs in the channel, 
storage director, or device. The condition is further defined in sense bytes 3 
through 23. 

Bit 4 is set when the storage director detects a data error in the information 
received from the device. If byte 2, bit 1 (correctable) is also set, the data 
error is correctable and bytes 15 through 23 provide correction information. 
Sense byte 7 defines the specific nature of the condition. 

If the 3380 AJ4/ AK4 Attachment (Feature 3005) is installed, bit 4 is set 
when the storage director encounters: 

• A correctable data error detected in the information received from the 
device for transfer to the channel. If byte 2, bit 1 (correctable) is also 
set, the data error is correctable and bytes 20 through 23 provide 
correction information. 

• PCl fetch mode active in the file mask and an uncorrectable data check 
is corrected during channel command retry. Byte 2, bit 1 (correctable) 
is also set. 

• A data check cannot be corrected. Sense byte 7 defines the specific 
nature of this condition. Byte 1, bit 0 (permanent error) is also on. 

Bit 5 is set when the storage director does not receive a response·to a data 
request within a specified period of time. 

Detection of an overrun may cause requests for data from the channel to be 
terminated. When writing, the remaining portion of the record area is 
padded with a replicated data byte. 

All data overrun conditions are retried by the storage director except those 
that occur after the first record processed by a Read Multiple Count, Key, 
and Data command and those that occur during a format write operation 
(unless the data overrun occurred during a format write within the domain 
of a Locate Record command). 

12-2 IBM 3880 Storage Control Description 



Bit 6 

Bit 7 

Sense Byte 1 

The storage director presents an overrun only if the condition occurs more 
than ten times in the same CCW chain, or if the overrun occurs during one 
of the above operations not retried by the storage director. 

Command overruns are also retried by the storage director and do not cause 
an overrun to be presented. 

Bit 6 is not used. It is set to zero. 

Bit 7 is not used. It is set to zero. 

Bit 0 - Permanent Error 

Bit 0 is set when error recovery procedures that were initiated by a storage 
director have been exhausted and were unsuccessful, or when retry was not 
possible or desirable. 

The bit overrides any other bit settings and indicates that system error 
recovery procedures are not required. 

Bit 1 - Invalid Track Format 

Bit 2 - End of Cylinder 

Bit 1 is set when: 

• An attempt is made to write data exceeding track capacity. 

• An index point is detected in the gap that precedes a key or data field. 

• A previous operation attempted to write data exceeding the track 
capacity; this operation resulted in a record written into index. This 
record was encountered while attempting to execute a read, search, or 
write command. As long as this record remains on the track, invalid 
track format may be presented while attempting to locate a record 
successfully written on the track. However, a Search ID will be able to 
execute on any count field successfully written on the track without 
presenting invalid track format. 

Bit 2 is set when a multitrack read or search operation continues past the 
end of the cylinder boundary. 
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Bit 3 - Message to Operator 

Bit 3 is set when there is a permanent failure in the other storage director 
in the same 3880 or a state save operation in the reporting storage director. 
Byte 0, bit 3 (equipment check) is also set. A message will be sent to the 
operator console. 

This bit is also set when the storage director has completed sense data 
logging of a particular error type. Format 0, message 1 or 2 is indicated in 
byte 7. Byte 2, bit 3 (environmental data present) is also set. 

Bit 4 - No Record Found 

Bit 5 - File Protected 

Bit 6 - Write Inhibited 

Bit 7 

~Bit 4 is set when two index points have been detected in the same CCW 
chain without an intervening read operation in the home address area or 
data area, or without an intervening write, sense, or control command. 

If the speed matching buffer for 3380 feature is installed in the 3880, this bit 
is also set if the proper record is not found during execution of a Locate 
Record command. 

Bit 5 is set to indicate that a seek command or read or search multitrack 
operation violated the file mask. 

If the speed matching buffer for 3380 feature is installed in the 3880, this bit 
is also set if: 

• An attempt was made to access or operate on a track outside the 
boundaries established by a Define Extent command. 

• A Locate Record operation attempts to exceed the extent boundaries. 

Bit 6 is set to indicate that the Diagnostic Control command has inhibited 
write operations on this data path. Byte 0, bit 3 (equipment check) is also 
set. All devices on the string using this data path are set to Read Only 
mode. 

Bit 7 is not used. It is set to zero. 
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Sense Byte 2 

Bit 0 - Request Write Inhibit 

Bit 1 - Correctable 

Bit 0 is set only if the 3380 AJ4/AK4 Attachment (Feature 3005) is installed 
on the Model 3. The storage director has requested that the host issue a 
Diagnostic Control command with Inhibit Write specified. 

Bit 1 is set when the data check condition indicated by byte 0, bit 4 (data 
check) is correctable. 

Bit 2 - First Logged Error 

Bit 2 is set along with byte 2, bit 3 to indicate that the error rate of 
temporary seek checks or temporary data checks has exceeded a 
predetermined level and logging mode has been set for the device. 

Bit 3 - Environmental Data Present 

Bit 4 - Intent Violation 

Bit 3 is set to indicate that bytes 8 through 23 contain usage statistics or 
error statistics, or error log information. Byte 7 indicates the format for 
bytes 8 through 23. 

When set with byte 1, bit 3, the message to the operator is defined by byte 7 
(X'OI' = sense data logged for device or X'02' = sense data logged for 
controller). 

See byte 2, bit 2 for additional information about this bit. 

If the speed matching buffer for 3380 feature is installed in the 3880, bit 4 is 
used to indicate an intent violation. This bit is set if one of the following 
occurs during execution of a data transfer command in the domain of a 
Locate Record command. 

• An update write operation is attempted on a record whose size differs 
from the record size parameters. 

• An update write operation is attempted on RO and the data area is not 8 
bytes in length. 

This bit is also set if a record is not detected after home address during 
execution of a Write CKD Next Track, Write Update Data, or Write Update 
Key and Data command. 

Bit 4 is used only if the speed matching buffer for 3380 feature is installed 
or if 3380 Models AD4, AE4, AJ4, and AK4 are attached to the 3880. 
Otherwise it is set to zero. 
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Bit 5 - Imprecise Ending 

Bit 5 is used to indicate an imprecise ending condition. This bit is set if an 
abnormal channel program termination occurs and the status presented is 
for a previously executed command. It indicates that the CCW address is 
not in sync with the transfer of data from the storage director to the disk. 

Bit 5 is used only if the speed matching buffer for 3380 feature is installed 
in the 3880 or if 3380 Models AD4, AE4, AJ4, or AK4, are attached to the 
3880. 

Bit 6 - Write Operations 

Bit 6 is set to indicate that an error occurred during execution of a write 
operation. 

Bit 7 - Model 3 with 3380 AJ4/ AK4 Attachment (Feature 3005) 

Sense Byte 3 

Bit 0 

Bit 7 is set to zero to indicate the sense information is from a 3380 Model 3 
with the 3380 AJ4/ AK4 Attachment (Feature 3005) installed. 

For formats 1, 2, 6, 7 and 8, byte 3 contains the controller ID. This byte is 
not used for formats 0, 3, 4 and 5 unless the speed matching buffer for 3380 
feature is installed in the 3880. 

If the speed matching buffer for 3380 feature is installed in the 3880, the 
value in this byte (formats 0, 3, 4 and 5 only) indicates the number of 
records that remain to be processed in the domain of a Locate Record 
command after the channel program was terminated with unit check status 
and imprecise ending sense data. 

It should be noted that sense byte 3, Format 4 has different uses, depending 
upon: 

• If the Environmental Data Present bit is set on, then this byte indicates 
the number of subsystem retries attempted by the storage director to 
make the record useable. 

• If the Permanent bit is set on and the Imprecise Ending bit is active, 
this byte indicates the number of remaining records to be processed in 
the domain of the Locate Record command. 

• If the Permanent bit is set on and the Imprecise Ending bit is not 
active, this byte is set to zero. 

Bit 0 contains the logical address of the controller. 
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Bits 1 through 6 

Bit 7 

Sense Byte 4 

Bit 0 

Bit 1 

Bit 2 

Bit 3 

Bit 4 

Bit 5 

Bit 6 

Bit 7 

Not used. 

When on, bit 7 indicates the A2 controller. 

For 3380 Models AA4/B04, AD4/BD4, and AE4/BE4: 

Bit 0 indicates that the controller has the dynamic path selection function 
(always X'l' for 3880 Model 23). 

Bit 1 indicates that the sense data is from a 3380 Model AD4/BD4 or 
AE4/BE4 device. 

Bit 2 indicates a permanent path error (Used in Format 7 only, otherwise, it 
is zero.) 

Bit 3 is always zero. 

Bit 4 indicates spindle address 4. 

Bit 5 indicates spindle address 2. 

Bit 6 indicates spindle address 1. 

Bit 7 where 0 indicates the left actuator and 1 indicates the right actuator. 
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For 3380 Models AJ4/BJ4, and AK4/BK4: 

Bits 0 and 1 

Bits 0 and 1 indicate the controller path. 

Bit 2 

Bit 2 indicates the string address 

Bit 3 

Bit 3 is always zero. 

Bit 4 

Bit 4 indicates spindle address 4. 

Bit 5 

Bit 5 indicates spindle address 2. 

Bit 6 

Bit 6 indicates spindle address 1. 

Bit 7 

Bit 7 where 0 indicates the left actuator and 1 indicates the right actuator. 

I Sense Byte 5 

Bits 0 through 7 - Cylinder-Low Address 

Bits 0 through 7 identify the low-order cylinder address of the most recent 
access position. 

In conjunction with sense Format 3 (microcode detected), byte 5 indicates 
the high-order byte of the instruction address register. 

In conjunction with sense Format 6, byte 5 indicates the number of diskette 
checks after an initial microcode load (IML) or a storage director-to-storage 
director communication failure. 

• Bit 0 = Communication failure during an IML 
• Bit 1 = Not used 
• Bits 2-4 = Diskette check (seek errors) 
• Bits 5-7 = Diskette check (read errors) 
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Sense Byte 6 

Bits 0 through 7 - Cylinder-High and Head 

Sense Byte 7 

Bits 0 through 7 identify the high-order cylinder and head address of the 
most recent access position. 

Cylinder Address 
Bit 0 = 0 
Bit 1 = 1024 
Bit 2 = 512 
Bit 3 = 256 

Head Address 
Bit 4 = 8 
Bit 5 = 4 
Bit 6 = 2 
Bit 7 = 1 

In conjunction with sense Format 3 (microcode detected), byte 6 indicates 
the low-order byte of the instruction address register. 

In conjunction with sense Format 6, byte 6 identifies the storage director. 

Bits 0 through 3 - Format 

Bits 0 through 3 specify the format of sense bytes 8 through 23 as follows: 

0000 = Format 0 - program or system checks 
0001 = Format 1 - device equipment checks (CE information) 
0010 = Format 2 - storage director equipment checks (CE information) 
0011 = Format 3 - storage director control checks (CE information) 
0100 = Format 4 - data checks without displacement information 
0101 = Format 5 - data checks with displacement information (Format 5 

also may be presented on errors which are not ECC 
correctable are not ECC correctable but which require 
restart displacement information.) 

0110 = Format 6 - usage statistics/overrun errors 
0111 = Format 7 - storage director-to-controller path or controller checks 

(CE information) 
1000 = Format 8 - controller equipment checks (CE information) 
1001 = Format 9 - read/write equipment checks. 

Bits 4 through 7 - Message 

Bits 4 through 7 describe the specific nature of the error conditions for each 
of the above formats. The message table that accompanies the format 
descriptions specifies the function of the message bits for the format. 
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Format Identifier 

Sense bytes 5,6 and 8 through 23 are defined differently depending on the 
format identified in bits 0 through 3 of byte 7. For Format 3, the message 
identifier must also be known to define those bytes. 

For Formats 0 through 9 (except Format 3), the bits in this Format 
Identifier identify the specific format of sense bytes 5-6 and 8-23. For 
Format 3, these bits plus the Message Identifier identify the specific format 
of sense bytes 5-6 and 8-23. 

The chart below shows the general use of each format. 

CODE MEANING 

0000 Format 0 - Program or system checks 

0001 Format 1 - Device equipment checks 

0010 Format 2 - Storage Director 
equipment checks 

0011 Format 3 - Storage director control 
checks 

0100 Format 4 - Uncorrectable data 
checks 

0101 Format 5 - Correctable data checks 

0110 Format 6 - Usage, overrun, and 
error statistics 

0111 Format 7 - Device connection 
control checks 

1000 Format 8 - Controller check 2 and 
device check 1 

1001 Format 9 - Device read/write 
equipment checks 

Notes: 

1. Format 5 may also be presented on errors that are not ECC correctable 
but require restart displacement information. 

2. Formats 1, 4, 5, 7, and 9 pertain to device errors and are described in the 
device's maintenance library. 

3. Format 9 is used only for 3380 Models AJ4/BJ4 and AK4/BK4; 3380 
Models AA4/B04, AD4/BD4, and AE4/BE4 use Format 1. 
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Format 0 - Program or System Check 

Bytes 8 through 19 

Byte 20 

Byte 21 

Bytes 22 and 23 

Format 0 is used when sense bytes 0 through 7 completely describe the 
error or unusual condition caused by a program or system error. 

Bytes 8 through 19 are not used. They are set to zero. 

If byte 1, bit 3 (message to operator) and byte 2, bit 3 (environmental data 
present) are on, byte 20 contains the controller physical ID. Otherwise, 
byte 20 is not used. 

Byte 21 contains the storage director ID. 

Bytes 22 and 23 contain the symptom code. 

Message Table - Format 0 (Byte 1, Bit 3 = 0) 

The following tables give a brief description of the error messages available 
in Format o. 

Following the message tables is a description of the conditions of Format 0 
and a listing of the meanings of bytes 8 through 23. When Message to 
Operator (byte 1, bit 3) is on, Format 0 messages are as follows: 

Sense Byte 7, 
Bits 4-7 = 
0000 
0001 
0010 
1111 

Message 
Number 
o 
1 
2 
F 

Meaning 
No message. No additional information required. 
Soft error logging complete for device. 
Soft error logging complete for controller. 
Soft error l.ging complete for subsystem storage. 
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When Message to Operator (byte 1, bit 3) is off, Format 0 messages are as 
follows: 

Sense Byte 7, Message 
Bits 4-7 = Number Meaning 
0000 0 An invalid command was issued to the 3880. 
0010 2 An invalid command sequence was issued to the 

3880. 
0011 3 The CCW count was less than required for the 

command. 
0100 4 An invalid argument was used for the command. 
0101 5 Diagnostic read or write command not permitted 

by the file mask. 
0110 6 Retry status was presented and the channel did 

not indicate chaining. 
0111 7 The command code of the CCW returned after a 

retry sequence did not match the command for 
which the retry was presented. 

1000-1010 8-A Not used. 
1011 B The track address contained in the RO count area 

of a defective or alternate track is the same as the 
address of that track, or on a 3380 Model 
AE4/BE4, AJ4/BJ4, or AK4/BK4 the cylinder 
contained in the RO count area on a defective 
track is not in the alternate track range for that 
range. 

1100 C Dynamic path selection installation configuration 
check. 

1101-1111 D-F Not used. 
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Format 1 - Device Equipment Check 

Format 1 is generated for 3380 Models AA4/B04, AD4/BD4, or AE4/BE4 
without Feature 3005 installed, when: 

• A device, device interface, or controller equipment check is detected. 
Equipment check (byte 0, bit 3) is also on. 

• A permanent device logic seek check is detected. Equipment check 
(byte 0, bit 3) and permanent error (byte 1, bit 0) are also on. The 
message bits in byte 7 indicate a seek error. If the error is associated 
with a subsystem storage to DASD transfer, environmental data present 
(byte 2, bit 3) is also on. 

• The microcode an error, such as timeout of some device activity, which 
is normally reported using this format. Which sense bits that are on 
depends on the type of error detected. If the error is associated with a 
subsystem storage to DASD transfer, environmental data present (byte 
2, bit 3) will also be on. 

• Error log information must be unloaded after the occurrence of a 
successfully retried seek check that was recognized during error logging 
mode or forced error logging mode. Environmental data present (byte 2, 
bit 3) is also on. The message bits in byte 7 indicate a seek error. 

• Online indication is not found in the file status (byte 8, bit 4). 
Intervention required (byte 0, bit 1) is also on. If the error is associated 
with a subsystem storage to DASD transfer, environmental data present 
(byte 2, bit 3) is also on. 

Format 1 is generated for 3380 Models AD4/BD4 or AE4/BE4 with Feature 
3005 installed, when: 

• A device equipment check is detected. Equipment check (byte 0, bit 3) 
is set on. 

• A permanent device logic seek check is detected. Equipment check 
(byte 0, bit 3) and permanent error (byte 1, bit 0) are also on. The 
message bits in byte 7 indicate a seek error. 

• The microcode detected one of the errors, such as timeout of some 
device activity, which is normally reported using this format. The sense 
bits that are on depend on the type of error detected. Equipment check 
(byte 0, bit 3) is set on. 

• Error log information must be unloaded after the occurrence of a 
successfully retried seek check that was recognized during error logging 
mode or forced error logging mode. Environmental data present (byte 2, 
bit 3) is also on and the message bits in byte 7 indicate a seek error. 
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• Online indication is not found in the file status (byte 19 bit 4). If byte 
19 bit 6 (busy) or byte 20 bit 5 (device switch set to disabled) are set, 
then byte 20 bit 1 (intervention required) and the message code in byte 7 
are set to on. Otherwise, if byte 19 bit 6 (busy) or byte 20 bit 5 (device 
switch set to disabled) are 0, then byte 0 bit 3 (equipment check) is set 
and the message code in byte 7 is set to 8. 

Format 1 is generated for 3380 Models AJ4/BJ4 and AK4/BK4 with Feature 
3005 installed, when: 

• A device or controller equipment check is detected that meets one of 
the following conditions: 

- Byte 11 is not X'04' or X'OO'. 

- Byte 11 is X'OO' and the error is not a microcode detected seek. 

• The microcode detected one of the errors, such as timeout of some 
device activity, which is normally reported using this format. The sense 
bits that are on depend on the type of error detected. 

• Error log information must be unloaded after the occurrence of a 
successfully retried seek check that was recognized during error logging 
mode or forced error logging mode. Environmental data present (byte 2, 
bit 3) is also on. The message bits in byte 7 indicate a seek error. 

• Online indication is not found in the file status (byte 19 bit 4). If byte 
19 bit 6 (busy) or byte 20 bit 5 (device switch set to disabled) are set, 
then byte 20 bit 1 (intervention required) and the message code in byte 7 
are set to on. Otherwise, if byte 19 bit 6 (busy) or byte 20 bit 5 (device 
switch set to disabled) are 0, then byte 0 bit 3 (equipment check) is set 
and the message code in byte 7 is set to 8. 

The following defines bytes 8 through 23 for sense from 3380 Models 
AA4/B04, AD4/BD4, or AE4/BD4: 

ByteS 

Byte 9 

Byte 10 

Byte 11 

Byte 12 

Byte 13 
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Contents of control interface bus out. This byte is valid 
with messages 1, 4, 5, 6, 8, D and F. 

Contents of control interface bus in. This byte contains 
the End OP code for message 6 and the response to the 
command for messages 1, 4, 5, 6, 8, D, and F. 

Device power status. 

Device check register. 

Read/write status 1. 

Read/write status 2. 



Byte 14 

Byte 15 

Byte 16 

Byte 17 

Byte 18 

Byte 19 

Read/write status 3 for Models AD4, BD4, AE4, and BE4. 
Machine level Head checks for Models AA4, A04, and 
B04. 

Checkpoint log. 

Expected device 1 status for message 1 or physical 
cylinder address for messages 7, A, or E. 

Physical track address (low) read for messages 7, A, or E. 

Read/write status 4 for Models AD4, BD4, AE4, and BE4. 
Not used for Models AA4, A04 and B04. 

Device status 1 
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For Models AA4/B04: 

Bit 0 = Padding in progress 
Bit 1 = Servo inhibited 
Bit 2 = Seek incomplete 
Bit 3 = Device check 2/Set sector incomplete. This bit 

summarizes servo inhibit, seek, incomplete, device 
check 2, and set sector incomplete. 

Bit 4 = Online 
Bit 5 = Head disk assembly attention 
Bit 6 = Device busy 
Bit 7 = Locate interrupt 

For Models AD4/BD4 and AE4/BE4: 

Bit 0 = Padding in progress 
Bit 1 = Bit = 0 for AD4/BD4 and Bit = 1 for AE4/BE4 
Bit 2 = Seek incomplete 
Bit 3 = Device check 2/Set sector incomplete. This bit 

summarizes servo inhibit, seek, incomplete, device 
check 2, and set sector incomplete. 

Bit 4 = Online 
Bit 5 = Head disk assembly attention 
Bit 6 = Device busy 
Bit 7 = Locate interrupt 

Byte 20 Device status 2 

For Models AA4/B04: 

Bit 0 = Device logic disabled 
Bit 1 = Surge complete 
Bit 2 = Offset active 
Bit 3 = Drive motor latch 
Bit 4 = Accessor mechanism logic exchanged 
Bit 5 = Not used 
Bit 6 = Right accessor mechanism selected 
Bit 7 = Left accessor mechanism selected 

For Models AD4/BD4 and AE4/BE4: 

Bit 0 = Device logic disabled 
Bit 1 = Surge complete 
Bit 2 = Offset active 
Bit 3 = Drive motor latch 
Bit 4 = Accessor mechanism logic exchanged 
Bit 5 = Device switch disabled 
Bit 6 = Accessor selected 
Bit 7 = Seek incomplete 

Byte 21 Storage director ID. 

Bytes 22 and 23 Fault symptom code. 

The following defines bytes 8 through 23 for sense from 3380 Models 
AJ4/BJ4 or AK4/BK4: 

Byte 8 - Features 

Bit 0 = Dynamic path selection hardware installed 
Bit 1 = Always zero 
Bit 2 = Always zero 
Bit 3 = Always zero 
Bit 4 = Always zero 
Bits 5-7 = 001 for 3380 Models AJ4/BJ4 or AK4/BK4 
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Byte 9 - Director Controller Interface 

If the message in byte 7 is 1, this byte contains the expected value of 
device status 1. 

If the message in byte 7 is not 1, this byte contains the value on nne 
bus in at the time the error occurred. 

Byte 10 - Device Power Status 

Bit 0 = Motor start surge complete 
Bit 1 = Always zero 
Bit 2 = No air flow 
Bit 3 = Device sequence complete 
Bit 4 = Motor started by device sequencer 
Bit 5 = Spindl~ control bit 0 
Bit 6 = Motor brake latch on 
Bit 7 = Spindle control bit 1 

Byte 11 - Device Check Register 

Bit 0 = Device sequencer check 
Bit 1 = Servo control check 
Bit 2 = Rotational position sensing check 
Bit 3 = Checkpoint check 
Bit 4 = Head.disk assembly cable swap check 
Bit 5 = Read/Write check 
Bit 6 = Power check 
Bit 7 = Funnel parity check 

Byte 12 - Servo Status 0 

Byte 13 - Servo Status 0 

Byte 14 - Servo Status 1, first byte 

Byte 15 - Checkpoint Log 

Bit 0 = Error detected 
Bits 1-7 = Contents of the checkpoint log register 

Byte 16 - Servo Status 1, second byte 

Byte 17 - Servo Status 2 

Byte 18 - Servo Status 2 

Byte 19 - Device Status 1 

Bit 0 = Padding in progress 
Bits 1-2 Device type 

00 J 
01 K 

Bit 3 = Device error. This bit summarizes 
servo inhibit, seek, incomplete, device 
check 2, and set sector incomplete. 

Bit 4 = Online 
Bit 5 = Head disk assembly attention 
Bit 6 = Device busy 
Bit 7 = Locate interrupt 
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Byte 20 - Device Status 2 

Bit 0 = Device logic disabled 
Bit 1 = Servo inhibit 
Bit 2 = Offset active 
Bit 3 = Drive motor switch off 
Bit 4 = Accessor mechanism logic exchanged 
Bit 5 = Device switch set to disable 
Bit 6 = Actuator selected 
Bit 7 = Seek incomplete 

Byte 21 - Storage Director Identification Register 

Byte 21 contains the contents of the storage director identification 
register. 

Bytes 22 and 23 contain the symptom code. 

Message Table - Format 1 

The following table gives a brief description of the error messages available 
in Format 1. 

Sense Byte 7, 
Bits 4-7 = 
0000 

0001 
0010 

0011 
0100 
0101 
0110 
0111 

1000 
1001 
1010 

0010 
1100 
1101 
1110 

1111 

Message 
Number 

0 

1 
2 

3 
4 
5 
6 
7 

8 
9 
A 

B 
C 
D 
E 

F 

Meaning 
No message. No additional information is 
required. 
Device status 1 not as expected. 
Successful recovery of one type of uncorrectable 
data check. 
Index missing. 
Interrupt not resettable. 
Device does not respond to selection. 
Device check 2 or Set Sector command incomplete. 
If sense is from a 3380 Model AA4jB04, AD4jBD4, 
or AE4jBE4, then head address does not compare. 
If sense is from a 3380 Model AJ4jBJ4 or 
AK4jBK4, bits 4-7 are not used. 
Device status 1 invalid. 
Device not ready to do customer work. 
If sense is from a 3380 Model AA4jB04, AD4jBD4, 
or AE4jBE4, track physical address does not 
compare. If sense is from a 3380 Model AJ4jBJ4 or 
AK4jBK4, bits 4-7 are not used. 
Missing device address bit at device selection. 
Drive motor switch sensed off. 
Seek incomplete. 
If sense is from a 3380 Model AA4jB04, AD4jBD4, 
or AE4jBE4, cylinder address does not compare. If 
sense is from a 3380 Model AJ4jBJ4 or AK4jBK4, 
bits 4-7 are not used. 
Offset active cannot be reset. 

If sense is from a 3380 Model AJ4jBJ4 or AK4jBK4, bits 4-7 are not used. 
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I Format 2 - Storage Director Equipment Check 

Format 2 is generated to provide sense information when the microcode 
detects a storage director error condition. 

Byte 8 

Byte 9 

Byte 10 

Byte 11 

Byte 12 

Byte 13 

Byte 14 

Byte 15 

Byte 16 

Byte 17 

Byte 18 

Byte 19 

Byte 20 

Byte 21 

Contents of the transfer complete status (XCS) register. 

Contents of the transfer error status (XES) register. 

Contents of the check (CHK) register. 

Contents of the channel transfer complete (CXC) register. 

Contents of channel control 2 (CC2) register. 

Contents of the device bus out (DBO) register. 

Contents of the device bus in (DBI) register. 

Contents of the device tag out (DTO) register. 

Contents of the device tag gate (DTG) register. 

Contents of the device tag in (DTI) register. 

Contents of channel status 2 (CS2) register. 

Not used unless the speed matching buffer for 3380 
feature is installed in the 3880. This byte then represents 
the contents of the toggle/FRU register. 

Byte 20 indicates microcode-detected check 2 conditions. 

Storage director ID. 

Bytes 22 and 23 Symptom code. 
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Message Table - Format 2 

The following table gives a brief description of the error messages available 
in Format 2. 

Sense Byte 7, Message 
Bits 4-7 = Number 
0000-0111 0-7 

1000 8 

1001 9 

1010 A 
1011-1110 B 
1100 C 

1101-1110 D-E 
1111 F 
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Meaning 
Reserved for other types of storage control units. 

No message. No additional information is required. 

Selective reset occurred while the device was 
selected. 
Failed to latch the First Sync In Line. 
Not used 
Channel failed to respond to a selective reset 
request. 
Not used. 
Microcode selected check. The message appears in 
byte 20. 



I Format 3 - Storage Director Control Check (Hardware Detected) 

This Format 3 is generated to report microcontroller control checks 
detected by the hardware. 

Byte 8 

Byte 9 

Byte 10 

Byte 11 

Byte 12 

Byte 13 

Byte 14 

Byte 15 

Byte 16 

Byte 17 

Byte 18 

Byte 19 

Byte 20 

Byte 21 

Contents of the field-replaceable unit (FRU) register 2 (bit 
4 = 0). 

Contents of check register 1. 

Contents of check register 2. 

Contents of check register 3. 

Not used. 

Not used. 

Not used. 

Contents of FRU register 3. 

Contents of FRU register 4. 

Not used. 

Not used. 

Not used. 

Not used. 

Storage director ID. 

Bytes 22 and 23 Symptom code. 

Message Table - Format 3 

The following table gives a brief description of the error messages available 
in Format 3. 

Sense Byte 7, 
Bits 4-7 = 
0000-0111 

1000 
1001 
1010 
1011-1111 

Message 
Number 
0-7 

8 
9 
A 

B-F 

Meaning 
Reserved for other types of storage control units. 

Clock stopped check 1. 
Channel check 1 or storage director timeout. 
Trace-table saved in this storage director. 
Not used. 
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I Format 3 - Storage Director Control Check (Microcode Detected) 

This Format 3 is generated to report microcontroller control checks 
detected by the microcode. This format presents the contents of the 
following registers to the alternate microcontroller for message 9. For 
message A, this format is reported by the failing microcontroller. 

Byte 8 

Byte 9 

Byte 10 

Byte 11 

Byte 12 

Byte 13 

Byte 14 

Byte 15 

Byte 16 

Byte 17 

Byte 18 

Byte 19 

Byte 20 

Byte 21 

Not used. 

Contents of the transfer error status (XES) register. 

Contents of the check (CHK) register. 

Contents of the condition register 0 (CRO). 

Contents of the channel status 2 (CS2) register. 

Contents of the channel control 1 (CCl) register. 

Contents of the channel control 2 (CC2) register. 

Contents of the channel status 1 (CS1) register. 

Contents of the channel status 3 (CS3) register. 

Contents of the channel transfer control (CXC) register. 

Contents of the channel bus out (CBO) register. 

Contents of the channel bus in (CBI) register. 

Contains the timeout message when sense bytes 22 and 23 
contain a symptom code of 3F2X. Otherwise, this byte is 
the interrupt level. 

Storage director ID. 

Bytes 22 and 23 Symptom code. 

Message Table - Format 3 

Sense Byte 7, 
Bits 4-7 = 
0000-1000 
1001 
1010 
1011-1111 

Message 
Code 
0-8 
9 
A 
B-F 
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Meaning 

Not used. 
Channel check 1 or storage director timeout. 
Trace table saved in this storage director. 
Not used. 



Format 4 - Data Check Without Displacement Information 

Format 4 is generated for 3380 Models AA4/B04, AD4/BD4, or AE4/BE4 
without Feature 3005 installed, when: 

• An ECC uncorrectable error for which retry has been unsuccessful has 
been detected. Permanent error (byte 1, bit 0) and data check (byte 0, 
bit 4) are also on. The message bits in byte 7 identify the error type and 
field. 

• Error log information was offloaded after an ECC uncorrectable error 
that was recovered by command retry. Environmental data present 
(byte 2, bit 3) is also on. 

Format 4 is generated for 3380 Models AD4/BD4 or AE4/BE4 with Feature 
3005 installed, when: 

• An ECC uncorrectable error for which retry has been unsuccessful has 
been detected. Permanent error (byte 1, bit 0) and data check (byte 0, 
bit 4) are also on. The message bits in byte 7 identify the error type and 
field. 

• An ECC uncorrectable error occurred that cannot be retried because 
the retry is inhibited by the Diagnostic Mode bit in the File Mask. 
Data Check (byte 0, bit 4) is set. The message bits in byte 7 identify the 
error type and field. 

• Offloading of error log information is necessary after an ECC 
uncorrectable error, which was not permanent, occurred during error 
logging mode. Environmental Data Present (byte 2, bit 3) is set on. 

Format 4 is generated for 3380 Models AJ4/BJ4 or AK4/BK4 with Feature 
3005 installed, when: 

• An ECC uncorrectable error for which retry has been unsuccessful has 
been detected. Data check (byte 0, bit 4) is on. The message bits in 
byte 7 identify the error type and field. 

• An ECC uncorrectable data check occurred that cannot be retried 
because the retry is inhibited by the Diagnostic Mode bit in the File 
Mask. Data Check (byte 0, bit 4) is set on. The message bits in byte 7 
identify the error type and field. 

• Offloading of error log information is necessary after the occurrence of 
data check, which was not permanent, while in logging mode. 
Environmental Data Present (byte 2, bit 3) is set on. 
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Bytes 8 through 12 - Record Identifier 

Bytes 8 through 12 contain the record ID obtained from the count field of 
the record in which the error occurred. These bytes are unreliable if the 
message code in byte 7 is 0, 1, 4, 5, 8, 9, C, or D. Byte 12 is zero if the 
message code is 0 or 4. These bytes are also unreliable after a Space Count 
command if an ECC uncorrectable error occurred. 

Byte 13 - Sector Number 

Byte 13 contains the sector number of the record in error. These bytes are 
unreliable if the message code in byte 7 is 0, 1, 4, 5, 8, 9, C, or D. 

Byte 14 - Controller - Physical Identifier 

Byte 15 - Offset Level 

Byte 16 - ECC Status 

Byte 17 

Byte 14 contains the controller physical identifier. 

If sense is from 3380 Models A04, AA4/B04, AD4/BD4, or AE4/BE4, and byte 
2, bit 3 (environmental data present) is on, byte 15 contains the head offset 
last used for retrying a data check. 

If sense is from 3380 Models AJ4/BJ4 or AK4/BK4, and byte 2, bit 3 
(environmental data present) is on, byte 15 contains the head offset last 
used for retrying a data check. The bits are defined as: 

Bit 0 - 3 = Units of offset 
Bit 4 = Loss of fine track 
Bit 5 = Extra subsystem recovery operation 
Bit 6 = Zero 
Bit 7 = Forward direction 

Byte 16 is not used with 3380 Models AA4/B04, AD4/BD4, or AE4/BE4. 

Byte 17 is not used with 3380 Models AA4/B04, AD4/BD4, or AE4/BE4. 

If sense is from 3380 Models AJ4/BJ4 or AK4/BK4; byte 17 contains the first 
level error count. 
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Bytes 18 through 20 

Byte 21 

Bytes 22 and 23 

Bytes 18 through 20 are not used with 3380 Models AA4/B04, AD4/BD4, or 
AE4/BE4. 

If sense is from 3380 Models AJ4/BJ4 or AK4/BK4; these bytes are zero. 

Byte 21 contains the storage director physical ID. 

Bytes 22 and 23 are the symptom code. 
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Message Table - Format 4 

The following tables give a brief description of the error messages available 
in Format 4 for 3380 Models AA4/B04, AD4/BD4, and AE4/BE4: 

Sense Byte 7, Message 
Bits 4-7 = Number 
0000 0 

0001 1 

0010 2 

0011 3 

0100 4 

0101 5 

0110 6 

0111 7 

1000 8 

1001 9 

1010 A 

1011 B 

1100 C 

1101 D 

1110 E 

1111 F 

Meaning 
An error occurred in the home address area and 
could not be corrected by the ECC. 
An error occurred in the count area and could not 
be corrected by the ECC. 
An error occurred in the key area and could not be 
corrected by the ECC. 
An error occurred in the data area and could not 
be corrected by the ECC. 
Data synchronization on the home address area 
was unsuccessful. 
Data synchronization on the count area was 
unsuccessful. 
Data synchronization on the key area was 
unsuccessful. 
Data synchronization on the data area was 
unsuccessful. 
An error occurred in the home address area and 
could not be corrected by the ECC with offset 
active. 
An error occurred in the count area and could not 
be corrected by the ECC with offset active. 
An error occurred in the key area and could not be 
corrected by the ECC with offset active. 
An error occurred in the data area and could not 
be corrected by the ECC with offset active. 
Data synchronization on the home address area 
was unsuccessful with offset active. 
Data synchronization on the count area was 
unsuccessful with offset active. 
Data synchronization on the key area was 
unsuccessful with offset active. 
Data synchronization on the data area was 
unsuccessful with offset active. 

The following tables give a brief description of the error messages available 
in Format 4 for 3380 Models AJ4/BJ4 and AK4/BK4: 

Sense Byte 7, 
Bits 4-7 = 
0000 
0001 
0010 
0011 
0100 

0101 
0110 
0111 
1000-1111 

Message 
Number 
o 
1 
2 
3 
4 

5 
6 
7 

8-F 
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Meaning 
Data check in home address area. 
Data check in the count area. 
Data check in the key area. 
Data check in the data area. 
No synchronization byte found in the home 
address area. 
No synchronization byte found in the count area. 
No synchronization byte found in the key area. 
No synchronization byte found in the data area. 
Not used. 



Format 5 - Data Check With Displacement Information 

Format 5 is generated for 3380 Models AA4/B04, AD4/BD4, or AE4/BE4 
without Feature 3005 installed, when: 

• An ECC correctable data check is detected in a data area. Data check 
(byte 0, bit 4) and Correctable (byte 2, bit 1) are on. 

• An ECC uncorrectable data check is detected in a data area, the 
command was successfully retried, and the file mask indicated PCl fetch 
mode. Data check (byte 0, bit 4) and Correctable (byte 2, bit 1) are on. 
Error displacement and correction patterns are set to zero. 

• Offloading of error log information is necessary after an ECC 
correctable error occurred during error logging mode. Environmental 
Data Present (byte 2, bit 3) is also on. The message code in byte 7 
identifies the area that contained the ECC correctable error. 

• A data check is encountered associated with a Read Multiple Count, 
Key, and Data command. Data Check (byte 0, bit 4) and Correctable 
(byte 2, bit 1) are also on. 

• An ECC correctable data check is encountered in the count or key area 
when retry is inhibited by the file mask. Data check (byte 0, bit 4) and 
Correctable (byte 2, bit 1) are on. 

Format 5 is generated for 3380 Models AD4/BD4 or AE4/BE4 with Feature 
3005 installed, when: 

• A correctable data check is detected in information received from the 
device for transfer to the channel and File Mask inhibits data 
correction. Data check (byte 0, bit 4) and Correctable (byte 2, bit 1) are 
on. 

• Data check was recovered with the Channel Command Retry and the 
file mask indicated PCl fetch mode. Data check (byte 0, bit 4) and 
Correctable (byte 2, bit 1) are on. Error displacement and correction 
patterns are set to zero. 

• Offloading of error log information is necessary after an ECC 
correctable error occurred during error logging mode. The message 
code in byte 7 identifies the area that contained the ECC correctable 
error. Environmental Data Present (byte 2, bit 3) is set on. 

• A data check is encountered associated with a Read Multiple Count, 
Key, and Data command. Data Check (byte 0, bit 4) and Correctable 
(byte 2, bit 1) are also on. 
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Format 5 is generated for 3380 Models AJ4/BJ4 and AK4/BK4 with Feature 
3005 installed, when: 

• A data check was recovered with the Channel Command Retry and the 
file mask indicated PCl fetch mode. Data check (byte 0, bit 4) and 
Correctable (byte 2, bit 1) are on. 

The error displacement and correction patterns are set to zero. 
Correctable (byte 2, bit 1) is set for sense records built as a result of a 
data check while running under PCl fetch mode. 

• A data check is encountered associated with a Read Multiple Count, 
Key, and Data command. Data Check (byte 0, bit 4) and Correctable 
(byte 2, bit 1) are also on. 

Note: It is the users responsibility to perform single reads when an error 
occurs; otherwise data may not be recovered and there may be no 
record of the fact. 

Bytes 8 through 12 - Record Identification 

Bytes 8 through 12 contain the record identification obtained from the 
count field of the record in which the error occurred. These bytes are 
unreliable if the message code in byte 7 is 0, 1, 8, or 9. Byte 12 is unreliable 
after a Space Count command. 

Byte 13 - Sector Number 

Byte 13 contains the sector number of the record in error. 

Byte 14 - Controller - Physical Identifier 

Byte 14 contains the controller physical identifier. 

Bytes 15 through 17 - Restart Displacement 

If byte 2, bit 3 = 0, bytes 15 through 17 contain the restart displacement. If 
byte 2, bit 3 = 1, byte 15 contains the head offset, byte 16 contains the 
storage director ID, and byte 17 is not used. 

Bytes 18 and 19 - Error Displacement 

Bytes 18 and 19 contain the error displacement. 

Bytes 20 through 23 - Error Pattern 

Bytes 20 through 23 contain the error pattern. 
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Message Table - Format 5 

The following table gives a brief description of the error messages available 
in Format 5. 

Sense Byte 7, 
Bits 4-7 = 
0000 
0001 
0010 
0011 
0100-0111 
1000 

1001 

1010 

1011 

1100-1111 

Message 
Number 
o 
1 
2 
3 

4-7* 
8* 

9* 

A* 

B* 

C-F* 

Message 
Description 
Correctable data check in home address area. 
Correctable data check in count area. 
Correctable data check in key area. 
Correctable data check in data area. 
Not used. 
Correctable data check in home address area 
with offset active. 
Correctable data check in count area with offset 
active. 
Correctable data check in key area with offset 
active. 
Correctable data check in data area with offset 
active. 
Not used. 

Note: * Messages 4 through F are not used with 3380 Models AJ4/BJ4 or 
AK4/BK4. 
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Format 6 - Usage Statistics/Overrun Errors 

Format 6 is generated when: 

• A Read and Reset Buffered Log command is executed. 

• Usage/error statistics require off-loading due to counter overflow. 

Bytes 8 through 11 - Bytes Read or Searched 

Bytes 12 through 15 

Bytes 8 through 11 contain an accumulated count of the number of bytes 
processed by the storage director during read and search operations. Only 
key and data fields are counted. Bytes processed during retry operations 
are not counted. 

Bytes 12 through 15 are not used. 

Bytes 16 and 17 - Number of Seeks 

Byte 18 

Bytes 16 and 17 contain the number of access moves processed by the 
storage director, but do not include recalibrated or retried seeks. 

Byte 18 is not used. 

Byte 19 - Command Overruns 

Byte 19 contains the number of command overruns that occurred on the 
channel specified in the message table of byte 7. 

Byte 20 - Data Overruns 

Byte 21 

Bytes 22 and 23 

Byte 20 contains the number of data overruns that occurred on the channel 
specified in the message table of byte 7. 

Storage director ID. 

Bytes 22 and 23 are not used. 
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Message Table - Format 6 

The following table gives a brief description of the error messages available 
in Format 6. 

Sense Byte 7, 
Bits 4-7 = 
0000-0111 
1000 
1001 
1010 
1011 
1100 
1101 
1110 
1111 

Message 
Number 
0-7 

8 
9 
A 
B 
C 
D 
E 
F 

Message 
Description 
Not used. 
Channel A overrun counts in bytes 19 and 20. 
Channel B overrun counts in bytes 19 and 20. 
Channel C overrun counts in bytes 19 and 20. 
Channel D overrun counts in bytes 19 and 20. 
Channel E overrun counts in bytes 19 and 20. 
Channel F overrun counts in bytes 19 and 20. 
Channel G overrun counts in bytes 19 and 20. 
Channel H overrun counts in bytes 19 and 20. 

Note: For 3380 Models AJ4/BJ4 and AK4/BK4, the overrun counts are in 
bytes 14 and 20. 
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Format 7 - Storage Director-to-Controller Path or Controller Checks 

ByteS 

Byte 9 

Byte 10 

Byte 11 

Bytes 12 and 13 

Bytes 14 and 15 

Format 7 is generated to provide sense information when a controller type 1 
(check 1) error occurs. This format is also generated to indicate to the 
system that a path error exists between the storage director and the 
controller. 

If the 3380 Data Path switch is switched to Disable after the storage 
director and controller have established initial communication and the 
storage director attempts to use the path, this format indicates an 
equipment check error. If use is attempted prior to initial communication 
and the Data Path switch is set to Disable, a condition code response 
results. (In other IBM DASD products a disabled interface is always 
indicated to the system.) 

If the sense information is from a 3380 Model AA4/B04, AD4/BD4, or 
AE4/BE4; bytes 8 through 23 contain the following: 

Contents of control interface bus out. 

Contents of control interface bus in. 

Contents of the storage director device tag in (DTI) and transfer error 
status (XES) registers. 

Byte 11 indicates which controllers sensed a connection check or do not 
have power on. 

Bytes 12 and 13 indicate check 1 errors that occurred in the controller with 
a logical address of o. 

Bytes 14 and 15 indicate the check 1 errors that occurred in the controller 
with a logical address of 1. 
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Bytes 16 and 17 

Bytes 18 and 19 

Byte 20 

Models AD4, BD4, AE4, and BE4: 

Bytes 16 and 17 contain the controller 0 sequencer check 1 connection 
check alert (CCA). 

Byte 16 contains the coded indication of the cause of sequencer detected 
check 1 in byte 13, bit 2. 

Byte 17: 

Bit 0 = Sequencer in bus parity check Bit 4 = Power sequence complete 
Bit 1 = 0 Bit 5 = Check 2 active 
Bit 2 = 0 Bit 6 = Successful data transfer 

controller 0 
Bit 3 = 0 

Models AA4, A04, and B04: 

Bit 7 = Always 0 (indicates a 
successful data transfer) 

Bytes 18 and 19 contain the controller 1 sequencer address at the time of a 
CCA. 

Models AD4, BD4, AE4 and BE4: 

Bytes 18 and 19 contain the controller 1 sequencer check 1 connection 
check alert (CCA). 

Byte 18 contains the coded indication of the cause of a sequencer detected 
check 1 in byte 15, bit 2. 

Byte 19: 

Bit 0 = Sequencer in bus parity check Bit 4 = Power sequence complete 
Bit 1 = 0 Bit 5 = Check 2 active 
Bit 2 = 0 Bit 6 = Successful data transfer 

controller 1 
Bit 3 = 0 Bit 7 = Always 0 (indicates a 

successful data transfer) 

Byte 20 contains format and message codes reported in byte 7 when 
controller first indicated a path was disabled. Used with message codes C 
andD. 
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Byte 21 

Bytes 22 and 23 

Storage director ID. 

Symptom code. 

If the sense information is from a 3380 Model AJ4/BJ4 or AK4/BK4: bytes 8 
through 23 contain the following: 

Byte 8 - Features 

This byte is set to X'FF' if the data is not available to the storage 
director. 

Bit 0 = Dynamic path selection hardware installed 
Bit 1 = Always zero 
Bit 2 = Always zero 
Bit 3 = Always zero 
Bit 4 = Always zero 
Bit 5-7 = 001 

Byte 9 - Device Bus In Register 

Bits 0 through 7 equal the contents of the device bus in register. 

Byte 10 - Device Tag In and Transfer Error Status Registers 

Bit 0 = Connection check alert (CCA) 
Bit 1 = Tag in check 
Bit 2 = Sync in check 
Bit 3 = Director-to-device connection (DDC) 

bus in parity check 
Bit 4 = DDC tag-in null disconnect 
Bit 5 = DDC tag-in sync in 
Bit 6 = DDC tag-in selected null 
Bit 7 = DDC tag-in end op 

Byte 11 

Bit 0 = RCC bit 0, String 0 
Bit 1 = RCC bit 0, String 1 
Bit 2 = RCC bit 1, String 0 
Bit 3 = RCC bit 1, String 1 
Bit 4 = RCC bit 15, String 0 
Bit 5 = RCC bit 15, String 1 
Bit 6 = RCC bit 16, String 0 
Bit 7 = RCC bit 16, String 1 

Byte 12 

Bit 2-9, String 0 

Byte 13 

Bits 0-4 RCC bits 10-14, String 1 
Bits 5-7 Zero 

12-34 IBM 3880 Storage Control Description 



Byte 14 

RCC Bits 2-9, String 1 

Byte 15 

Bits 0-4 RCC bits 10-14, String 1 
Bits 5-7 Zero 

Byte 16 

RCC bits 17-24, String 0 

Byte 17 

RCC bits 25-32, String 0 

Byte 18 

RCC bits 17-24, String 1 

Byte 19 

RCC bits 25-32, String 1 

Byte 20 - Original Format and Message Code 2 

If the message code is 4, C, or D, this byte contains the original format 
and message code. Otherwise, this byte is zero. 

Byte 21 - Storage Director Identification Register 

Byte 21 contains the contents of the storage director identification 
register. 

Bytes 22 and 23 contain the symptom code. 
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Message Table - Format 7 

The following table gives a brief description of the error messages available 
in Format 7. 

Sense Byte 7, Message 
Bits 4-7 = Number 
0000 0 

0001 1 
0010 2 
0011 3 
0100 4 
0101 5 

0110 6 
0111 7 
1000 8 

1001 9 
1010 A 

1011 B 
0110 C 
1101 D 

1110-1111 E and F 

Meaning 
Request connection check (RCC) initiated by a 
connection check alert (CCA). 
RCC1 sequence was not successful. 
RCC1 and RCC2 sequence were not successful. 
Invalid tag in during selection sequence. 
Extra RCC required. 
Invalid director-to-device connection selection 
response or storage director timeout. 
Missing end operation, transfer was complete. 
Missing end operation, transfer was incomplete. 
Invalid tag in for an immediate command 
sequence. 
Invalid tag in for an extended command sequence. 
Storage director microcode timed out on 
deselection. 
No selection response after poll interrupt. 
Controller not available. 
Controller not available on disconnected command 
chain. 
Not used. 

Format 7 is generated when control checks result from a device connection 
error. 
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Format 8 - Controller Equipment Check 

Format 8 is generated to provide sense information when controller type 2 
and drive check 1 equipment checks occur. If the sense information is from 
a 3380 Model AA4/B04, AD4/BD4, or AE4/BE4; bytes 8 through 23 contain 
the following: 

Byte 8 

Byte 9 

Byte 10 

Byte 11 

Byte 12 

Byte 13 

Byte 14 

Byte 15 

Contents of control interface bus out. 

Contents of control interface bus in. Contains the End 
Op response code if sense byte 10, bit 7 is on, or if the 
message code is 3, 4, or 5. 

Contents of the device tag in (DTI) and transfer error 
status (XES) registers. 

Controller fault log A. 

Controller fault log B. 

Controller fault log C. 

Controller fault log D. 

Controller fault log E. 

Bytes 16 and 17 Bytes 16 and 17 contain the controller sequencer address 
at the time of the check. 

Byte 18 

Byte 19 

Controller fault log F. 

Device status 1 

For Models AA4/B04: 

Bit 0 = Padding in progress 
Bit 1 = Servo inhibited 
Bit 2 = Seek incomplete 
Bit 3 = Device check 2/Set sector incomplete. This bit 

summarizes servo inhibit, seek, incomplete, device 
check 2, and set sector incomplete. 

Bit 4 = Online 
Bit 5 = Head disk assembly attention 
Bit 6 = Device busy 
Bit 7 = Locate interrupt 

For Models AD4/BD4 and AE4/BE4: 

Bit 0 = Padding in progress 
Bit 1 = Bit = 0 for AD4/BD4 and Bit = 1 for AE4/BE4 
Bit 2 = Seek incomplete 
Bit 3 = Device check 2/Set sector incomplete. This bit 

summarizes servo inhibit, seek, incomplete, device 
check 2, and set sector incomplete. 

Bit 4 = Online 
Bit 5 = Head disk assembly attention 
Bit 6 = Device busy 
Bit 7 = Locate interrupt 
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Byte 20 

Byte 21 

Device status 2 

For Models AA4/B04: 

Bit 0 = Device logic disabled 
Bit 1 = Surge complete 
Bit 2 = Offset active 
Bit 3 = Drive motor latch 
Bit 4 = Accessor mechanism logic exchanged 
Bit 5 = Not used 
Bit 6 = Right accessor mechanism selected 
Bit 7 = Left accessor mechanism selected 

For Models AD4/BD4 and AE4/BE4: 

Bit 0 = Device logic disabled 
Bit 1 = Surge complete 
Bit 2 = Offset active 
Bit 3 = Drive motor latch 
Bit 4 = Accessor mechanism logic exchanged 
Bit 5 = Device switch disabled 
Bit 6 = Accessor selected 
Bit 7 = Seek incomplete 

Storage director ID. 

Bytes 22 and 23 Symptom code. 

If the sense information is from a 3380 Model AJ4/BJ4 or AK4/BK4: bytes 8 
through 23 contain the following: 

Byte 8 - Features 

Bit 0 = Dynamic path selection hardware installed 
Bit 1 = Always zero 
Bit 2 = Always zero 
Bit 3 = Always zero 
Bit 4 = Always zero 
Bit 5-7 = 001 

Byte 9 - Device Bus In Register 

Bits 0 through 7 equal the contents of the device bus in register. 

Byte 10 - Device Tag In and Transfer Error Status Registers 

Bit 0 = Connection check alert (CCA) 
Bit 1 = Tag in check 
Bit 2 = Sync in check 
Bit 3 = Director-to-device connection (DOC) 

bus in parity check 
Bit 4 = DOC tag-in null disconnect 
Bit 5 = DOC tag-in sync in 
Bit 6 = DOC tag-in selected null 
Bit 7 = DOC tag-in end op 
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Byte 11 - Controller Fault A 

Bit 0 = Data-handling phase locked oscillator (DHPLO) 
delta frequency check 

Bit 1 = DHPLO failed to lock 
Bit 2 = DHPLO multiple select 
Bit 3 = DHPLO non-drive check 
Bit 4 = Read/write data cable check 
Bit 5 = Data valid check 
Bit 6 = Read time out 
Bit 7 = Zero 

Byte 12 - Controller Fault B 

Bit 0 = Serializer deserializer (SERDIES) 
control check 

Bit 1 = Clock/SERDIES/ECC check 
Bit 2 = SERDIES path check 
Bit 3 = Write pattern check 
Bits 4-7 = Always zero 

Byte 13 - Controller Fault C 

Bits 0-1 = Always zero 
Bit 2 = Dynamic path selection (DPS) 

command latch 
Bit 3 = Multiplexer input parity check 
Bit 4 = Control device port register 3 

parity check 
Bit 5 = IOC card check-2 
Bit 6 = Precomposition check 
Bit 7 = Write gap 3 control check 

Byte 14 - Controller Fault D 

Bit 0 = Device 0, 4, 8, or C check 1 
Bit 1 = Device 1, 5, 9, or 0 check 1 
Bit 2 = Device 2, 6, A, or E check 1 
Bit 3 = Device 3, 7, B, or F check 1 
Bits 4-5 = Isolation bits 

00 = DPS tie break check 
01 = Clock check 
10 = Port card check 
11 = CPO interface check 

Bits 6-7 CPO port selected 

Byte 15 - Controller Fault E 

Bit 0 = DPS array check 
Bit 1 = DPS internal check 
Bit 2 = DPS compare check 
Bit 3 = DPS controller or controller 

connection check 
Bit 4 = DPS storage address register 

check 
Bit 5 = DPS internal register 

check 
Bit 6 = DPS alternate check 
Bit 7 = Always zero 
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Byte 16 - Controller Fault F 

Bit 0 = Data transfer bus (DTB) 
out parity check 

Bit 1 = DTB bus in parity check 
Bit 2 = DTB control check 
Bit 3 = Read/write gate DOC 

driver check 
Bits 4-7 = These bits define the 3880 

configuration as follows: 
o = A 
4 = AB 
8 = ABB 
C = ABBB 

Byte 17 - Controller Fault G 

Bit 0 = Controller to COP card check 
Bit 1 = Drive to COP card check 
Bit 2 = Port response check 
Bit 3 = COP active drivers check 
Bit 4 = Selected device check-l 
Bit 5 = Sub-string 0 selected 
Bit 6 = Sub-string 1 selected 
Bit 7 = Always zero 

Byte 18 - Controller Checkpoint Register 

Byte 18 contains the contents of the controller checkpoint register. 

Byte 19 - Device Status 1 

Byte 20 - Device Status 2 

Byte 21 - Storage Director Identification Register 

Byte 21 contains the contents of the storage director identification 
register. 

Bytes 22 and 23 contain the fault symptom code. 
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Message Table - Format 8 

The following table gives a brief description of the error messages available 
in Format 8. 

Sense Byte 7, 
Bits 4-7 = 
0000 
0001 
0010 
0011 
0100 

0101 

0110 

0111 
1000 
1001 

1000-1111 

Message 
Number 
o 
1 
2 
3 
4 

5 

6 

7 
8 
9 

A-F 

Meaning 
Not used. 
ECC hardware check. 
Not used. 
Unexpected end operation response code received. 
End operation received with transfer count equal to 
zero. 
End operation received with transfer count equal to 
zero. 
Controller stopped dynamic path selection cleanup 
after a channel or system reset. 
Dynamic path selection array cannot be initialized. 
There was a short busy timeout during service. 
The controller failed to set or reset the long busy 
latch. 
Not used. 
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Format 9 - Device Read/Write Equipment Check 

Format 9 is generated to provide sense information for device read/write 
equipment checks. This format is used only for 3380 Models AJ4/BJ4 and 
AK4/BK4; 3380 Models AA4/B04, AD4/BD4, and AE4/BE4 use Format 1 to 
report these types of errors. Format 9 is generated when: 

• Detection of a device equipment that has a value of X'04' in byte 11. In 
this case, Byte 0, bit 3 (equipment check) is set and the message code in 
byte 7 will be either a 6 or O. 

• Detection of a microcode-detected permanent device seek check. Byte 0, 
bit 3 (equipment check) is set and the message code in byte 7 specifies a 
seek error. 

• Error log information is off-loaded after a successfully retried seek that 
occurred during error logging. Byte 2, bit 3 (environmental data 
present) is also set if the message code in byte 7 specifies a seek error. 

The following defines bytes 8 through 23 for sense from 3380 Models 
AJ4/BJ4 and AK4/BK4: 

Byte 8 

Byte 9 

Byte 10 

Byte 11 

Byte 12 

Byte 13 

Byte 14 

Byte 15 

Byte 16 

Byte 17 

Byte 18 

Byte 19 

Byte 20 

Byte 21 

Features. 

DDC bus in. 

Device power status. 

Device check register. 

Read/write status 1. 

Read/write status 2. 

Read/write status 3. 

Checkpoint log. 

Track physical address 1. This byte contains the least 
significant cylinder address bits. 

Track physical address 2. Bits 0-3 contain the most 
significant cylinder address bits and bits 4-7 contain the 
head address. 

Read/write status 4. 

Device status 1. 

Device status 2. 

Storage director ID. 

Bytes 22 and 23 Fault symptom code. 
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Message Table - Format 9 

The following table gives a brief description of the error messages available 
in Format 9. 

Following the message table is a description of the conditions of Format 9 
and a listing of the meanings of bytes 8 through 23. 

Sense Byte 7, 
Bits 4-7 = 
0000 
0001 
0010 
0011 
0100 
0101 
0110 
0111 
1000 
1001 
1010 
1011 
1100 
1101 
1110 
1111 

Message 
Number 
o 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
C 
D 
E 
F 

Meaning 
No message. No information required. 
Not used. 
Not used. 
Not used. 
Not used. 
Not used. 
Device Check 2. 
Head address miscompare. 
Not used. 
Not used. 
Track physical address miscompare. 
Not used. 
Not used. 
Not used. 
Cylinder addressmiscompare. 
Not used. 
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Error Condition Table - 3380 

Byte Bit Name General Description Action Logged 

0 0 Command reject Programming error. 2 No 

0 1 Intervention Drive offline. 3 No 
required 

0 2 Bus out parity Bus out parity error. 3 Yes 

0 3 Equipment check Equipment malfunction. 4 Yes* 
0 0 Request write 
2 inhibit 

5 Imprecise ending 
2** 

0 3 Equipment check Write operations inhibited on 4B Yes 
1 6 Write Inhibited this data path by a Diagnostic 
2 5 Imprecise ending Control command. 

0 3 Equipment check Equipment malfunction. 1 Yes 
1 0 Permanent error Storage director retry 
2 5 1m precise ending exhausted or undesirable. 

0 3 Equipment check Permanent equipment 4A Yes 
1 0 Permanent error malfunction of the alternate 
2 3 Environmental data storage director or undesirable 

present operation in reporting storage 
director. 

0 3 Equipment check Equipment malfunction- 1 Yes 
1 0 Permanent error retry exhausted or undesirable 
1 3 Message to operator (condition related to current 
2 5 1m precise ending channel program) 

Additional messages required. 

0 3 Equipment check Permanent equipment 4 Yes 
1 3 Message to operator malfunction of the 

alternate storage director, 
or trace table save in 
reporting SD. 

0** 4 Data check U ncorrectable data check. 4 Yes 
2** 5 Imprecise ending (Condition related to current 

program channel program.) 

0 3 Equipment check Communication failure or 4A Yes 
1 0 Permanent error microcode logic error. Retry 
1 3 Message to operator exhausted. Message required. 
2 3 Environmental 

data present 

0 3 Equipment check Permanent equipment check 14 Yes 
4 2 Permanent path in the path to the addressed 

error device. 

4 Data check Data check not correctable 4 No 
with a Read Multiple CKD 
command. 

12-44 IBM 3880 Storage Control Description 



Byte Bit Name General Description Action Logged 

0** 3 Equipment check Permanent equipment 4A Yes 
1** 3 Message to operator malfunction during IML. 
2** 3 Environmental data 

present 

0 4 Data check Uncorrectable data check and ] Yes 
1 0 Permanent error storage control retry 
2 5 Imprecise ending exhausted or imprecise ending 

possible within the Locate 
Record command domain. 

0 4 Data check Correctable data check in the 5 No 
2 1 Correctable data area. 

0 5 Overrun Service overrun on second or 4 Yes 
subsequent segment of a 
format write or a Read 
Multiple CKD. 

1 1 Invalid track format Track capacity exceeded. 2 No 
2 5 Imprecise ending 

1 2 End of cy linder Cylinder boundary detected 8 No 
during a multitrack operation 
or detected during a 
multitrack operation not 
within the Locate Record 
command domain. 

1 3 Message to operator Exit from sort error log mode 4A Yes 
Environmental data 

2 3 present 

1 4 No record found Record not found in the 2 No 
2 5 Imprecise ending command sequence. 

(Condition related to current 
channel program. 

1 5 File protected The Seek command or read 10 No 
and/or search multitrack 
operation violated the file 
mask or not in the Locate 
Record command domain. 

2 2 First error log Soft error logging has been 4A Yes 
2 3 Environmental data initiated for the device or 

present controller. 

2 3 Environmental data Statistical usage/error 4A YES 
present information, error log 

information requires transfer 
to 0 DR or command redri ve. 

2 4 Intent violation Operation has violated the 2 No 
intent specified by LOCATE 
RECORD. 

Notes: 

1. *ll sense byte 7 contains X'2!1, no logging occurs. 
2. ** Used only il the 3380 AJ4/AK4 (Feature 3010) is installed. 
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Recovery Action Table - 3380 

Action Explanation 
1 Print the console error message. 

2 Exit with programming error or unusual condition indication. 

3 a. Repeat the operation once. 
b. If the error condition persists, do action 1. 

4 The following applies only to 3380 Models A04, AA4/B04. 
a. If message to operator (byte 1, bit 3) is set, print console 

message defined by sense byte 7. 
b. Repeat the operation using the same data path. 
c. If the error persists after 10 retries, 

1) If Request Write Inhibit (byte 2, bit 0) is set on, issue 
a Diagnostic Control command with the Inhibit Write Subcommand and 
byte 1 sub-modifier = X'20' (inhibit writes through this 
channel.) 
2) For Format 8, if byte 11 bit 0, byte 12 bit 0 or l,byte 
13 bits 1, 2, and 3, are on or FSC equals 8501, 
8607, 8707, or 8807, 
issue a Diagnostic control with the Inhibit 
Write subcommand and byte 1 submodifier = X'40' 
(inhibit writes through this channel). 
3) For formats 7 or 8, if FSC equals 8001, 8002, 8611, 8711, or 
8DXX issue a Diagnostic Control with the Inhibit Write subcommand 
and byte 1 submodifier = X'80' (inhibit 
writes through this storage director). 
4) If none of the above are true do action 1; otherwise continue. 

d. Print a console message requesting CE notification. 
e. If an alternate path is available, repeat the operation 

using the alternate data path. 
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Action Explanation 
The following applies only to 3380 Models AD4/ AE4. 

a. If message to operator (byte 1, bit 3) is set, print console 
message defined by sense byte 7. 

b. Repeat the operation using the same data path. 
c. If the error persists after 10 retries, 

1) If Request Write Inhibit (byte 2, bit 0) is set on, issue 
a Diagnostic Control command with the Inhibit Write Subcommand and 
byte 1 sub-modifier = X'20' (inhibit writes through this 
channel.) 
2) For Format 8, if byte 11 bit 0, byte 12 bit 0 or 1, byte 
13 bits 1, 2, and 3, are on or FSC equals CD07 or CF81, 
issue a Diagnostic control with the Inhibit 
Write subcommand and byte 1 submodifier = X'40' 
(inhibit writes through this channel). 
3) For formats 7 or 8, if FSC equals CDll, 
issue a Diagnostic Control with the Inhibit 
Write subcommand and byte 1 submodifier = X'80' (inhibit 
writes through this storage director). 
4) If none of the above are true do action 1; otherwise continue. 

d. Print a console message requesting CE notification. 
e. If an alternate path is available, repeat the operation 

using the alternate data path. 

The following applies only to 3380 Models AJ4/BJ4 
and AK5/BK4. 

a. If message to operator (byte 1, bit 3) is set, print console 
message defined by sense byte 7. 

b. Repeat the operation using the same data path. 
c. If the error persists after 10 retries, 

1) If Request Write Inhibit (byte 2 bit 0) is set on, issue a 
Diagnostic Control command with the Inhibit Write subcommand and 
byte 1 sub-modifier = X'20' (inhibit writes through this 
DASD controller). 
2) If Format 0, or Format 2 and bytes 22-23 = X'270' 
or X'27F'; issues a Diagnostic control with the Inhibit 
Write subcommand and byte 1 submodifier = X'40' 
(inhibit writes through this channel). 
3) If Format 2 and bytes 22-23 are neither X'270' 
nor X'27F'; issue a Diagnostic Control with the Inhibit 
Write subcommand and byte 1 submodifier = X'80' (inhibit 
writes through this storage director). 
4) If none of the above are true do action 1; otherwise continue. 

d. Print a console message requesting CE notification. 
e. If an alternate path is available, repeat the operation 

using the alternate data path. 

4A a. If message to operator (byte 1, bit 3) is set, print the console 
message defined by sense byte 7. 

b. Repeat the operation. 
c. If the error condition persists after 256 retries, perform action 1. 

4B a. Print the console error message. 
b. If an alternate data path is available, repeat the operation 

using the alternate data path. 
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Action 
5 

Explanation 
a.Perform the error correction function. 
b. Examine bit 7 of the file mask. If off, go to step c. If on, 

indicate that the data has been corrected. The user is operating 
PCI fetch mode and must supply the restart recovery action. 

c. Examine the interrupted CCW (indicated CCW address minus 8). If 
it is a Read Multiple CKD, do action 5B; otherwise, continue. If 
the user's chain is not complete, examine the next non-TIC command 
in the chain. If the CCW is a Write Special CKD, Read Sector, 
Space Count, or if bit 3 of the CCW is 1, go to step d. 
Otherwise, do action 5A. 

d. If a Define Extent command was executed, go to step e. Otherwise, 
continue the user's chain by executing: 

Seek (see N ote below) 
Set File Mask (same as original) 
Read Home Address (skip bit on) 
Search ID Equal (CCHHR from sense bytes 8 through 12) 
TIC *-8 
TIC (ICCW Address) (indicated CCW address) 

e. A Define Extent command was executed. Continue the user's chain 
by executing: 

Define Extent 
Locate Record 

(same as original) 
(Byte 0 equals X'80' if sense byte 3 equals zero. 
Otherwise, byte 0 equals X'86', bytes 1 and 2 are zero, 
byte 3 equals the value in sense byte 3, bytes 4 
through 7 equal the address in sense bytes 5 and 6, 
bytes 8 through 12 equal the address in sense bytes 8 
through 12, and bytes 13 through 15 are set to zero.) 

TIC (ICCW Address) (indicated CCW address) 

5A If a Define Extent command was executed, do action 5, step e. Otherwise, 
continue the user's chain by executing: 

Seek 
Set File Mask 
Read Home Address 
Search ID Equal 
TIC *-8 
Read Count 

TIC 

(see Note below) 
(same as original) 
(skip bit on) 
(CCHHR from sense bytes 8 through 12) 

(skip bit on, multitrack command if next non-TIC 
CCW has bit 0 on) 
(address of CCW examined in Action 5, step C-3). 

Note: Cylinder bytes and the high-order head bytes are obtained from the 
user, not from the sense bytes. The low-order head byte is obtained 
from sense byte 6, bits 3 through 7. 
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Action Explanation 
5B This action is used to restart a Read Multiple CKD data recovery process 

after a correctable data check has been processed. Reconstruct the Read 
Multiple CKD as follows: 

a. Build restart CCW 2. 
b. Set command code to X'5E'. 
c. If a Define Extent command was executed, go to step d. 

Restart the operation by executing: 

Seek 
Set File Mask 
Read Home Address 
Search ID Equal 
TIC *-8 

(see Note below) 
(same as original) 
(skip bit on) 
(CCHHR from sense byte 8 through 12) 

Read Multiple CKD (from step a) 
TIC (ICCW Address) (pointer established while building CCW 2 + 8) 

d. A Define Extent command was executed. Restart the operation by 
executing: 

Define Extent 
Locate Record 
Read MultipleCKD 
TIC 

(same as original) 
(same as action 5, step e) 
(from action 5B, step b) 
(indicated CCW address if the user's chain has not 
been completed) 
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Action 
6 

Explanation 
a. Increment the cylinder portion of the seek address in sense bytes 

5 and 6 by 1. Reset the head address to zero. 
b. If the incremented cylinder address is still in the current extent, 

go to step c. Otherwise, determine the seek address by locating 
the next extent. If none exists, do action 2. 

c. If a Define Extent command was executed, go to step d. Otherwise, 
. continue the operation by executing: 

Seek (argument from step b) 
Set File Mask (same as original) 
Set Sector (argument 0) 
Read Home Address (skip flag on) 
TIC (ICCW Address) (indicated CCW address minus 8) 

d. Continue the operation by executing: 

Seek 
Define Extent 

(argument from step b) 
(user's extent compatible with seek argument, other 
parameters same as original) 

Set Sector (argument 0) 
Read Home Address (skip flag on) 
TIC (ICCW Address) (indicated CCW address minus 8) 

Note: Cylinder bytes and the high-order head bytes are obtained from the 
user, not from the sense bytes. The low-order head byte is obtained 
from sense byte 6, bits 3 through 7. 

7 a. If the interrupted CCW is a Seek or Locate Record, go to step b. 
Otherwise, do action 7 A. 

b. Determine whether the seek argument is within the user's extent 
or extents. If not, do action 2. Otherwise, go to step c if the 
command is a Seek, or to step d if it is a Locate Record. 

c. Continue the operation by executing: 

Seek (user's argument) 
Define Extent (user's extent compatible with seek argument) 
(if used) other parameters same as original) 
Set File Mask (same as original) 
(if no Define Extent) 
Set Sector (argument 0) 
Read Home Address (skip flag on) 
TIC (ICCW Address) (indicated CCW address) 
Define Extent (user's extent compatible with seek argument, other 

parameters same as original) 
TIC (ICCW Address) (indicated CCW address minus 8) 
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Action Explanation 
7 A This is a multitrack operation. 

a. Increment the address in sense bytes 5 and 6 by 1. If the incremented 
address is still within the current extent, go to step b. Otherwise, 
determine the seek address by locating the next extent. If none 
exists, do action 2. 

b. If a Define Extent command was executed, do action 7B. Otherwise, 
continue the operation by executing: 

Seek (argument from step a) 
Set File Mask (same as original) 
Set Sector (argument 0) 
Read Home Address (skip bit on) 
TIC (ICCW Address) (indicated CCW address minus 8) 
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Action Explanation 
7B a. If sense byte 3 is not zero, go to step b. Otherwise, continue 

the operation by executing: 

Define Extent (user's extent compatible with seek argument from 
action 7 A, other parameters same as original) 

Locate Record (byte 0 equals X'40', bytes 1 through 3 equal 0, bytes 4 
through 7 equal the seek argument from action 7 A, 
bytes 8 through 11 equal the CCHH of the seek 
argument, and bytes 12 through 15 equal 0) 

TIC (ICCW Address) (indicated CCW address minus 8) 

b. When sense byte 3 is not zero, the Locate Record command in whose 
domain the interrupt occurred must be found by scanning the chain. 
A new Locate Record command is created to continue operations by 
using the parameters from the original. 

Bytes 0 through 2 are the same as the original, byte 3 is set 
to the value in sense byte 3, bytes 4 through 7 contain the seek 
argument from action 7 A, bytes 8 through 11 are set to the CCHH of 
the seek argument, bytes 12 and 13 are zero, and bytes 14 and 15 
are the same as the original. 

The difference between the record count (byte 3) and sense byte 3 
equals the number of records already processed. Use this number 
to find the first CCW of the original domain that remains to be 
processed. This is the same as (indicated CCW address minus 8) 
if imprecise ending is not set. This CCW is called the continuation 
CCW. 

Examine the continuation CCW. If it is a Write CKD Next Track 
command, go to step c. Otherwise, continue the operation by executing: 

Define Extent 

Locate Record 
TIC 

(user's extent compatible with seek argument) from 
action 7 A, other parameters same as original) 

(continuation CCW) 

c. When the continuation CCW is a Write CKD Next Track command, 
continue the operation by executing: 

Define Extent 

Locate Record 
Write CKD 
TIC 

(user's extent compatible with seek argument) from 
action 7 A, other parameters same as original) 
(from step b) 
(same as continuation CCW except for operation code) 
(next non-TIC CCW after the continuation CCW) 

8 a. If any alternate path to the device is available, do action 4. 
Otherwise, mark the designated path unavailable, then do action 1. 
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Chapter 13. Operator Panel 

The operator panel consists of switches and indicators that are used to 
monitor and control the functions of the 3380 and its attached disk storage. 
Refer to Figure 13-1 for an illustration. The following paragraphs explain 
the switches and indicators on the panel. 

Subsystem Power 

IdON oC? Se9 C?eCk 
Complete 

OFF 

System Configuration 

~ ABC D 

Storage Director 

1 
Enable Enable Enable Enable 

0 0 0 0 §o §o 80 §o 
Check Wait Status Process Disable Disable Disable Disable 

Pending 

2 

Enable Enable Enable Enable 

o 0 0 0 So So 60 60 
Check Wait Status Process Disable Disable Disable Disable 

Pending 

Figure 13-1. 3380 Operator Panel 

Subsystem Power 

Note: This System Configuration shown in the illustration is for a 3880 with 
the two-channel switch pair, additional feature installed. 

On/Off switch provides manual control of subsystem power. 

On indicates that power is applied to the subsystem. 

Seq Complete indicates that a signal has been sent to the processor 
verifying that power sequencing for the subsystem is completed. If 
power is turned off after Seq Complete comes on, wait two minutes 
before turning power back on. 

Check indicates that there is a problem in the power circuitry. 
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System Configuration 

Unit Emergency 

Check indicates that there is a malfunction in the associated storage 
director. 

Wait indicates that this storage director is in the wait state and is not 
processing any information. 

Process indicates that the associated storage director is processing 
information. 

Status Pending indicates that the associated storage director has 
status pending or is in a contingent connection. 

Enable/Disable switches must be in the Enable position before the 
associated storage director is available to the channel. When the 
indicator is on, the channel is disabled. (The switch configuration 
shown is for a 3880 with the two-channel switch pair, additional feature 
installed. ) 

Power Enable/Power Off switch is provided for operator control of 
subsystem power in case of an emergency. 
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Appendix A. Appendix - Device Addressing 

The device addresses of the storage directors and devices are indicated by 
an eight-bit binary number. The addresses consist of three parts: the 
storage director address, the address of the controller, and the drive 
address. Each storage director in the 3880 may have a maximum of 64 
device addresses assigned to it. Configurations requiring a maximum of 8, 
16, or 32 logical device addresses are subsets of this maximum 
configuration. Storage directors may be installed to accept 8, 16, 32, or 64 
logical device addresses as required by the device configuration. The 
addresses are installed by the customer engineer through use of switches on 
the 3880 interface card. Valid device addresses are shown in Figure A-I. 

If a channel switch feature is installed on an eight-device configuration, 
bits 3 and 4 of the address must be the same for all channel inputs. For a 
16-drive configuration, bit 3 must be the same for all channel inputs. 

Note: The address switches on the 3880 channel interface card, numbered 1 
through 8, correspond to bit positions 0 through 7. Therefore, bits 3 
and 4 correspond to switches 4 and 5. 

CONFIGURATION VALID ADDRESSES (HEXIDECIMAL) 

Up to 8 devices in 00-07 40-47 80-87 C0-C7 
1 string (NjA for 08-0F 48-4F 88-8F C8-CF 
3380) 10-1F 50-57 90-97 00-07 

18-"lF 58-SF 98-9F D8-DF 
20-27 60-67 A0-A7 Ee-E7 
28-2F 68-6F A8-AF E8-EF 
30-37 70-77 B0-B7 F0-F7 
38-3F 78-7F B8-BF F8-FF 

Up to 16 devices in 00-0F 40-4F 80-8F C0-CF 
2 strings (1 string 10-1F 50-5F 90-9F D0-DF 
for 3380) 20-2F 60-6F A0-AF E0-EF 

30-3F 70-7F B0-BF F0-FF 

Up to 32 devices in 00-1F 40-5F 80-9F C0-DF 
3 or more strings 20-3F 60-7F A0-BF Ee-FF 
(2 strings for 3380) 

64 Devices* 00-3F 40-7F 80-BF C0-FF 

* See the 3340 and 3344 Addressing section of this 
manual. 

Figure A-I. Valid Devices Addresses 
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3330, 3333, and 3350 Addressing 

One to four strings can attach to each storage director in the 3880. If only 
one string is attached, only 8 drive addresses should be assigned to the 
storage director; if two strings are attached, 16 drive addresses should be 
assigned; if three or four strings are attached, 32 drive addresses must be 
assigned. 

The bit assignments for 3330, 3333, and 3350 addressing are as follows. 

Device Address (See Note) 

o 1 2 3 4 5 6 7 

Storage director address String controller Physical drive 
address address 

3340 and 3344 Addressing 

For configurations using 3340s only or 3340s and 3344s, the storage director 
must be assigned 64 drive addresses regardless of the number of drives 
attached. As shown below, device addressing is modified to handle the 
multiple logical devices on 3344 drives. Bit 2, the secondary address bit, is 
used to indicate a second or subsequent logical address on a physical drive. 

In a configuration with only 3340s, there are no secondary addresses and bit 
2 must be set to zero. Therefore, addresses in ranges X'lC' through X'3F', 
X'5C' through X'7F', X'9C' through X'BF', and X'DC' through X'FF' cannot 
be used in 3340-only configurations. 

Device Address (See Note) 

o ' 1 2 3 4 5 6 7 

Storage director Secondary String controller Drive address 
address address bit address 

Figure A-2 on page A-4 shows the valid address ranges for configurations 
with 3340s only. Figure A-3 on page A .. 5 shows the valid address ranges for 
configurations with both 3340s and 3344s. 
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3370 Addressing 

One to four strings of 3370s can be attached to each storage director in the 
3880. If only one string is attached, only 8 drive addresses should be 
assigned to the storage director; if two strings are attached, 16 drive 
addresses should be assigned; if three or four strings are attached, 32 drive 
addresses must be assigned. Each 3370 has two separate access mechanisms 
and two logical addresses. 

The bit assignments for 3370 addressing are as follows. 

Device Address (See Note) 

1 2 3 4 5 6 7 

Storage director address String controller Drive address Access 
address mechanism 

Note: The device address bit assignments may differ depending on installed 
configuration and features. For more specific information, see the 
appropriate device reference manual listed in the Preface. 

Appendix A. Appendix - Device Addressing A-3 



3880 Storage Control 

Storage Director Storage Director ~ ~ 

I-- String 0 

Drive Type 3340-A2 3340-B2 3340-B2 3340-B2 

Drive Number 0 1 2 3 4 5 6 7 

Addresses '00' '01' '02' '03' '04' '05' '06' '07' 

I-- String 1 

Drive Type 3340-A2 3340-B2 3340-B2 3340-B2 

Drive Number 0 1 2 3 4 5 6 7 

Addresses 'OS' '09' 'OA' 'OS' 'OC' '00' 'OE' 'OF' 

I--String 2 

Drive Type 3340-A2 3340-B2 3340-B2 3340-B2 

Drive Number 0 1 2 3 4 5 6 7 

Addresses '10' '11' '12' '13' '14' '15' '16' '17' 

- Strmg 3 

Drive Type 3340-A2 3340-B2 

Drive Number 0 1 2 3 

Addresses '1S' '19' '1A' '1S' 

Note: Other valid address ranges for 3340-only configurations are: X' 4(/ - X'5B', X'8(/ - X'9B', and 
X'C(/ - X'DB', 

Figure A-2. Valid Address Ranges for 3340-0nly Configurations 
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3880 Storage Control 

Storage Director Storage Director ~ H 

-String 0 

Drive Type 3340-A2 3344 3344 3344 

Drive Number 0 1 2 3 4 5 6 7 

Addresses '00' '01' '02' '03' '04' '05' '06' '07' 
'22'* '23'* '24'* '25'* '26'* '27'* 
'2A'* '28'* '2C'* '20'* '2E'* '2F'* 
'32'* '33'* '34'* '35'* '36'* '37'* 

>I< Secondary Address 
( 

-String 1 

Drive Type 3340-A2 3340-82 3340-82 3340-82 

Drive Number 0 1 2 3 4 5 6 7 

Addresses 'OS' '09' 'OA' '08' 'OC' '00' 'OE' 'OF' 

-String 2 

Drive Type 3340-A2 3344 3344 3344 

Drive Number 0 1 2 3 4 5 6 7 

Addresses '12' '13' '10' '11 ' '14' , 15' '16' , 17' 

'20'* '21'* '1C'* '10'* ' 1E'* '1 F'* 
'2S'* '29'* '3S'* '39'* '3A'* '38'* 
'30'* '31 '* '3C'* '30'* '3E'* '3F'* 

>I< Secondary Address 

- Stnng 3 

Drive Type 3340-A2 3340-82 

Drive Number 0 1 2 3 

Addresses '1S' '19' '1A' '18' 

Note: Other valid address ranges for 3340 and 3344 configurations are: X'4(J - X'7F', X'8(J - X'BF, 
and X'C(J - X'FF. 

Figure A-3. Valid Address Ranges for Mixed 3340 and 3344 Configurations 
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3375 Addressing 

One to four strings of 3375s can be attached to each storage director in the 
3880. If only one string is attached, only 8 drive addresses should be 
assigned to the storage director; if two strings are attached, 16 drive 
addresses should be assigned, if three or four strings are attached, 32 drive 
addresses must be assigned. Each 3375 has two separate access mechanisms 
and two logical addresses. 

The bit assignments for 3375 addressing are as follows. 

Device Address 

o 1 2 3 4 5 6 7 

Storage director address String controller Drive address Access 
address mechanism 

3380 Addressing 

Up to two 3380 strings headed by Models AA4, A04, and B04 can attach to 
one storage director in a 3880 Model 2 or to each storage dire'ctor in a 3880 
Model 3. The 3380 Model AA4 must attach to two storage directors. The 
storage directors can be in the same 3880 Model 3 or in a different 3880 
Models 2 or 3. 

Up to two 3380 strings headed by Models AA4, AD4 or AE4 DASD can 
attach to each storage director in a 3880 Model 3 if the 3380 Extended 
attachment feature is installed. (This consists of the 3380 AD4/ AE4 Support 
Feature #8173 and 3380 EXTENDED Specify code #9208.) See Chapter 1 for 
a complete explanation of 3380 and DASD configurations. 

The string controller address (bit 3) is subject to the following limitations: 

• If there is only one string attached to a storage director, bit 3 may be 
either 0 or 1. 

• If there are two strings attached to a storage director, the string 
controller bit must be 0 for one string and 1 for the other string. 

• If there is one string with two string controllers in the A unit (Models 
AA4, AD4, or AE4), both controllers must have the same address. (Both 
string controllers cannot be attached to the same storage director.) 

• If there are two strings, each with two string controllers in the A unit, 
the controller bit addresses in one string must be Os and the controller 
bit addresses in the other string must be Is. 
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If a string with less than 16 access mechanisms is attached to the storage 
director, the full range of 16 address must still be reserved for that string. 

Device Address 

1 2 3 4 5 6 7 

Storage director address String controller Device Address 
address address 

Physical Identifiers 

In complex installations, the 3375 or 3380 strings may be accessed by one or 
more processors, by multiple channels, and by different storage directors. 
As a result, a single device can be addressed by the same or many different 
3-hexadecimal digit unit addresses. 

To overcome this identification problem, the customer and customer 
engineer now assign a unique physical identifier (ID) to each storage 
director and controller. These identifiers, unlike the unit address, are 
unique within the installation. Physical IDs are illustrated in Figure A-4 
on page A-8. 

The physical identifiers are set with switches at installation and are in 
addition to I/O (unit) addresses that also are set by the customer engineer 
at installation. Spaces are provided on the controller operator panels to 
affix physical ID labels. 

Physical IDs are included in the 24 bytes of sense information sent in 
response to a Sense channel command. They also are included in system 
messages to the operator and in EREP reports. 

Besides being used to identify a failing storage director/controller path, the 
physical ID may be helpful in configuration management. For example, it 
may be used to communicate the identification of a particular 3375 or 3380 
string that is to be disabled with a switch on the operator panel. 

Storage Director Identifiers 

The 3880 storage director is assigned a i-byte (2-hexadecimal characters) 
physical identifier (ID). 

The storage director IDs must be assigned in pairs in each 3880 Storage 
Control. The two numbers must be consecutive, with the even number 
having the smaller value. For example: X'02' and X'03', X'30' and X'31'C 
are valid pairs; X'05' and X'06', X'23' and X'24' are not valid pairs because 
they begin with odd numbers. Numbering should not begin with X'OO' and 
X'Ol'. 
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Device Identifiers 

In 3375s or 3380s, only one physical identifier (ID) is needed; but in models 
with two string controllers, two physical IDs are assigned, one for each 
controller. As with the storage directors, the two numbers must be 
consecutive, with the even numbers having the smaller value. Physical IDs 
for a controller address of 0 must be between X'02' and X'7F'; those for a 
controller address of 1 must be between X'80' and X'FD'. 

Besides the assigned storage director and string controller physical IDs, the 
device also has a physical ID. The device physical ID is the same as the 
device address. The first of the two hexadecimal digits of the physical ID is 
always zero. 

I/O (Unit) Addresss 

0 0 0 0 

Storage ,Con-
Director :tro~ler 

Physical 10 

0 o 0 0 

Access 
Mechanism 

5 6 

Hex O-F , 
\ 
\ 
\ 

I '" 0 Sto"" D!",w I D 

000 0 0 0 00 I Ir-------c-on-tr-o-Ile-r-ID------~I ~1 ________ D_ev_ic_e_ID ______ ~ 

~ 

o 0 1 1 1 0 

~------- ------.~ Hex O-F Hex O-F Hex O-F Hex O-F Hex O-F Hex O-F 

Example: Example: Example: 
Storage Director ID 3E Controller ID 2A Device ID DE 

Figure A-4. Physical ID Assignment 
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Index 

address 
general 2-11 
physical A-7 
storage director A-7 
3330, 3333, 3350 A-2 
3340/3344 A-2 
3370 A-3 
3375 A-6 
3380 A-6 

alternate controller selected (3350 sense bit) 9-5 

block multiplexer feature 1-6, 5-16 
block size exception (3370 sense bit) 7-3 
bus out parity (sense bit) 

3330 8-2 
3340 10-2 
3350 9-2 
3370 7-2 
3375 11-2 
3380 12-2 

channel check 1 12-21 
channel command word 

description 2-3 
format 2-3, 2-5 

channel programs 4-95 
channel selection 5-13 
channel switching 5-13 
check data error (3370 sense bit) 7-4 
clock stopped check 1 12-21 
command reject (sense bit) 

3330 8-1 
3340/3344 10-1 
3350 9-1 
3370 7-1 
3375 11-1 
3380 12-1 

command retry feature 1-6, 5-13 
controller check 2 and device check 1 12-41 
correctable (sense bit) 

3330 8-5 
3340/3344 10-4 
3350 9-5 
3370 7-4 

3375 11-5 
3380 12-5 

correctable data check 12-29 

data check (sense bit) 
3330 8-2 
3340/3344 10-2 
3350 9-2 
3370 7-2 
3375 11-2 
3380 12-2 

Define Extent 
CKD command 4-23 
fixed block command 3-3 

device check 1 and controller check 2 12-41 
device connection control checks 12-36 
Device Release 

CKD command 4-68 
fixed block command 3-22 

Device Reserve 
CKD command 4-65 
fixed block command 3-21 

Diagnostic Control 
CDK command 4-91 
fixed block command 3-25 
subcommands 

Displace ID 3-30 
Format ID 3-31 
Read ID 3-32 
Space ID and Read Data 3-27 
Trace Dump 3-26 

Diagnostic Load, CKD command 4-89 
Diagnostic Sense/Read, CKD command 3-31 
Diagnostic Sense, CKD command 4-88 
Diagnostic Write, CKD command 4-90 

eight-channel switch feature 1-5, 5-13 
end of cylinder (sense bit) 

3330 8-3 
3340/3344 10-3 
3350 9-3 
3375 11-3 
3380 12-3 

end of file feature 1-6 
environmental data present (sense bit) 

3330 8-5 
3340/3344 10-5 
3350 9-5 

Index X-I 



3370 7-4 
3375 11-5 
3380 12-5 

equipment check (sense bit) 
3330 8-2 
3340/3344 10-2 
3350 9-2 
3370 7-2 
3375 11-2 
3380 12-2 

Erase, CKD command 4-78 
error condition tables 

3330/3350 9-25 
3340/3344 10-24 
3370 7-22 
3375 11-26 
3380 12-44 

error recovery procedures 6-1 
error, overrun, and usage statistics 12-31 
examples of channel programs 4-95 

Feature 3005 1-9 
features, standard and special 

block multiplexer 1~6, 5-16 
command retry 1-6, 5-13 
eight-channel switch 1-5, 5-13 
end of file 1-6 
Feature 3005 1-9 
multitrack 5-1 
multitrack operation 1-7 
record overflow 1-6, 5-3 
remote switch 1-5, 5-14 
rotational position sensing 5-9 
speed matching buffer for 3375 1-6, 5-16 
speed matching buffer for 3380 1-5, 5-17 
two channel switch pair 1-5 
two channel switch pair, additional 1-5 
two-channel switch 1-5, 5-13 
two-channel switch pair 5-13 
two-channel switch pair, additional 5-13 
3330, 3333, and 3350 attachment feature 1-7 
3340 and 3344 attachment feature 1-7 
3370 attachment feature 1-8 
3375 attachment feature 1-8 
3380 attachment feature 1-8 
3380 extended attachment feature 1-9 

file protected (sense bit) 
3330 8-4 
3340/3344 10-3 
3350 9-4 
3370 7-3 
3375 11-4 
3380 12-4 

format identifier 12-10 
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imprecise ending (sense bit) 
3375 11-5 
3380 12-6 

intent violation (sense bit) 
3375 11-5 
3380 12-5 

intervention required (sense bit) 
3330 8-1 
3340/3344 10-1 
3350 9-1 
3370 7-1 
3375 11-2 
3380 12-2 

invalid track format (sense bit) 
3330 8-3 
3340/3344 10-3 
3350 9-3 
3375 11-3 
3380 12-3 

Locate Record, CKD command 4-26 
Locate, fixed block command 3-6 

message to operator (sense bit) 
3330 8-3 
3340/3344 10-3 
3350 9-3 
3370 7-3 
3375 11-3 
3380 12-4 

multitrack feature 1-7, 5-1 

no record found (sense bit) 
3330 8-3 
3340/3344 10-3 
3350 9-3 
3375 11-4 
3380 12-4 

No-Operation (No-Op) 
CKD command 4-3 
fixed block command 3-2 



operation incomplete (sense bit) 
3330 8-4 
3340/3344 10-4 
3350 9-4 
3370 7-3 

Operator Panel 
Subsystem Power 13-1 
System Configuration 13-2 
Unit Emergency 13-2 

overrun (sense bit) 
3330 8-2 
3340/3344 10-2 
3350 9-2 
3375 11-2 
3380 12-2 

overrun, error, and usage statistics 12-31 

permanent error (sense bit) 
3330 8-3 
3340/3344 10-3 
3350 9-3 
3375 11-3 
3380 12-3 

Read and Reset Buffered Log 
CKD command 4-64 
fixed block command 3-18 

Read command 
CKD command 4-53 
example program 

CKD 4-104 
fixed block 3-37 
5MB 4-116 

fixed block command 3-10 
Read Count, CKD command 4-49 
Read Data, CKD command 4-51 
Read Device Characteristics 

CKD command 4-69 
fixed block command 3-19 Y 

Read Home Address, CKD command 4-47 
Read Special Home Address, CKD 

command 4-48 
Read IPL 

CKD command 4-56 
fixed block command 3-12 

Read Key and Data, CKD command 4-52 
Read Multiple Count, Key, and Data command 4-54 

Read Record Zero, CKD command 4-50 
Read Sector, CKD command 4-57 
Recalibrate, CKD command 4-4 
record overflow feature 1-6, 5-3 
remote switch feature 1-5 5-14 
Restore, CKD command 4-18 
rotational position sensing feature 5-9 

sample channel programs 4-95 
Search Home Address Equal, CKD command 4-33 
Search Identifier Equal or High, CKD 

command 4-39 
Search Identifier Equal, CKD command 4-35 
Search Identifier High, CKD command 4-37 
Search Key Equal or High,· CKD command 4-45 
Search Key Equal, CKD command 4-41 
Search Key High, CKD command 4-43 
Seek Cylinder, CKD command 4-7 
Seek Head, CKD command 4-9 
Seek, CKD command 4-5 
Sense 

CKD command 4-62 
fixed block command 3-16 

sense bytes 
3330 8-1 
3340/3344 10-1 
3350 9-1 
3370 7-1 
3375 11-1 
3380 12-1 

sense bytes, 3330 
format 0 8-9 
format 1 8-10 
format 2 8-14 
format 3 (hardware detected) 8-16 
format 3 (microcode detected) 8-17 
format 4 8-18 
format 5 8-20 
format 6 8-22 

sense bytes, 3340 and 3344 
format 0 10-8 
format 1 10-10 
format 2 10-15 
format 3 (hardware detected) 10-16 
format 3 (microcode detected) 10-17 
format 4 10-18 
format 5 10-20 
format 6 10-22 

sense bytes, 3350 
format 0 9-9 
format 1 9-10 
format 2 9-15 
format 3 (hardware detected) 9-17 
format 3 (microcode detected) 9-18 
format 4 9-19 
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format 5 9-21 
format 6 9-23 

sense bytes, 3370 
format 0 7-7 
format 1 7-9 
format 2 7-14 
format 3 (hardware detected) 7-15 
format 3 (microcode detected) 7-16 
format 4 7-17 
format 5 7-19 
format 6 7-20 

sense bytes, 3375 
format 0 11-9 
format 1 11-11 
format 2 11-16 
format 3 (hardware detected) 11-18 
format 3 (microcode detected) 11-19 
format 4 11-20 
format 5 11-22 
format 6 11-24 

sense bytes, 3380 
format 0 12-11 
format 1 12-13 
format 2 12-19, 12-20 
format 3 (channel check 1) 12-21 
format 3 (clock stopped check 1) 12-21 
format 3 (hardware detected) 12-21 
format 3 (microcode detected) 12-22 
format 4 12-23, 12-26 
format 5 12-27, 12-29 
format 6 12-30, 12-31 
format 7 12-32, 12-36 
format 8 12-37, 12-41 
Format 9 12-42, 12-43 

Sense Identification 
CKD command 4-58 
fixed block command 3-17 

Sense Path Group Identifier, CKD command 4-60 
Set File Mask, CKD command 4-13 
Set Path Group Identifier, CKD command 4-20 
Set Sector, CKD command 

description and requirements 4-16 
example 5-11 
sector calculation 5-9 

Space Count, CKD command 4-11 
speed matching buffer 

3375 5-16 
3380 5-17 

speed matching buffer for 3375 feature 1-6, 5-16 
speed matching buffer for 3380 feature 5-17 
speed matching buffer for 3380, feature 1-5 
status information 2-3 
storage director control checks 12-21 
storage director equipment check 12-20 
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Suspend Multipath Reconnection, CKD 
command 4-19 

two channel switch pair feature 1-5 
two-channel switch feature 1-5, 5-13 
two-channel switch pair feature 5-13 
two-channel switch pair, additional feature 1-5, 

5-13 

Unconditional Reserve 
CKD command 4-66 
fixed block command 3-23 

uncorrectable data check 12-26 
usage, overrun, and error statistics 12-31 

Write Count, Key, and Data, CKD command 4-79 
Write Data, CKD command 4-83 
Write Home Address, CKD command 4-72 
write inhibit (sense bit) 

3330 8-4 
334/3344 10-4 
3350 9-4 
3370 7-3 

Write Key and Data, CKD command 4-84 
Write Record Zero, CKD command 4-76 
Write Special Count, Key, and Data, CKD 

command 4-81 
Write Special Home Address, CKD command 4-74 
Write, fixed block command 3-13 

I Numerics I 

3330, 3333, and 3350 attachment feature 1-7 
3340 and 3344 attachment feature 1-7 
3370 attachment feature 1-8 
3375 attachment feature 1-8 
3380 AJ4/ AK4 DASD Attachment (Feature 

3005) 1-9 
3380 attachment feature 1-8 
3380 extended attachment feature 1-9 
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