3.  24-BYTE COMPATIBILITY SSB

3.1  Basic Sense Bytes



�24-Byte Compatibility Sense Data��Bit

Byte�0�1�2�3�4�5�6�7��0�Command reject�Intervention required�Busout parity check�Device check�Date check�Overrun�Not used�Incomplete

domain��1�Permanent error�Invalid track format�End of cylinder�Operator message�No record found�File protection�Write 

inhibit�Imprecise ending��2�Request inhibit write�Correctable�First log mode error�Environmen-tal data present�Not used�Imprecise ending�Not used

��3�Controller ID, number of retries, number of records��4�Device address��5�Low cylinder address, overflow flag of command overruns��6�Head address and high cylinder address, overflow flag of data overruns��7�Format�Message��8 to 23�

Bytes 8 to 23:  Depends on the format and message.

��24�Logging and message control

��25�Duplex pair error�Program action code

��26�Dual frame�EDCC mode�Duplex pair�Sub-volume error�Nonsynchro-nous operation�Serial channel�Not used�Permanent path error��27�24-byte SSB�Device address valid�Track address valid�Not used�DKU86I track compatible mode�Not used�Path number

��28�Not used��29�Cylinder address��30���31�Head address���

Byte�Bit�Name�Description��0

�0�Command reject�1.	Invalid command was received

2.	The sequence of commands is invalid

3.	The number of bytes sent by a CONTROL command is insufficient or the value is invalid

4.	A WRITE command that violates the file mask and search conditions was received.

5.	A WRITE command was received when the R/W switch was set to READ.  (In this case, bit 6 of byte 1 (write inhibit) also becomes ﾒ1ﾓ.)

6.	The WRITE SPECIAL HA command does not permit a short byte.

7.	An attempt to write an Rn record to a defective track was made.

8.	No link is established for a defective or alternate track.

9.	The command issued in the LOCATE domain does not match the operation specified by the LOCATE command.

10.	The operation specified by the LOCATE command has violated the file mask.

11.	An attempt was made to access an alternate track beyond the user cylinder during multi-track operation in the LOCATE domain.  (File protected (bit 5 of byte 1) is set at the same time.)

12.	The status of the cache/device does not meet the requirement of the SET SUB MD/PERF SUB FUNC command���1�Intervention required�1.	The addressed device is not READY.

2.	The DKU is in the CE mode.

3.	The addressed device is not physically connected���2�Busout check�The data or command transferred from the channel has a parity error.���3�Device check�A malfunction was detected in the subsystem.  Details are indicated in Bytes 7 to 31.���4�Data check�1.	A correctable read error was detected in the data read from the device.  (Bit 1 of byte 2 (ﾒcorrectableﾓ) is set at the same time.  The information for correction is indicated in sense bytes 15 to 23.)

2.	An uncorrectable read error was detected in the data read from the device.

3.	The end by the PCI fetch mode is indicated.  Bit 1 of byte 2 (ﾒcorrectableﾓ) is set at the same time and restart displacement is guaranteed.  Error displacement and error pattern are 0.���5�Overrun�1.	A response to a data request or reconnection request could not be received within the predetermined time on the parallel channel.  This error is reported with F/M=0A.

2.	No response was made or an invalid frame was received when the serial channel was in a data transfer sequence; so, retry was impossible.

3.	Command retry (overrun) was requested from the channel, but retry was impossible.  This error is reported with F/M=0A.

4.	Termination of overrun was requested from the channel.  This error is reported with F/M=0A.

Note: This bit is set on if ten overruns have occurred through command retry including the format write command.  (Permanent error (bit 0 of byte 1) is not set.)  If a data overrun has occurred with a WRITE command, data transfer is aborted immediately and (00H) is written till the end of that record.���6�Not used�Always 0���7�Incomplete domain�This bit is set if a short domain has been detected during a write in asynchronous transfer.  Environmental data present (bit 3 of byte 2) is also set to �1�.��1�0�Permanent error�Command retry failed.

���

Byte�Bit�Name�Description��1

�1�Invalid track format�1.	An index was encountered during a data write.  (A data write beyond the track capacity was made.)

2.	An index marker was detected in the key or data field when the READ or SEARCH command (except SCH ID) was handling a record.

3.	An updating write was attempted for a record with a different size from the record size specified in TLF of the LOCATE command or the block length of the DEF EXT command.

4.	The length of the data field of R0 was not 8 bytes during WRITE TRK operation.���2�End of cylinder�An attempt was made to perform track switching from the last track of the logical cylinder by a READ or SEARCH command with multi-track specification.  (End of cylinder is not reported in the LOCATE domain.)���3�Message to operator�This bit is set to display an error to the operator.���4�No record found�1.	Two index markers were detected in the same command chain without intervention of a WRITE or SENSE command or a read operation that handles the HA or data field.

2.	The target record searched for by a LOCATE command could not be detected.  Imprecise ending (bit 7 of byte 1) is also set at the same time.���5�File 

protected�1.	A SEEK command has violated the file mask or extent range.

2.	A READ or SEARCH command with multi-track specification has violated the file mask or extent range.

3.	An attempt was made to access an alternate track beyond the user cylinder during multi-track operation in the LOCATE domain.  (Command reject (bit 0 of byte 0) is also set at the same time.)

4.	Multi-track operation was tried directly to an alternate track in the asynchronous mode.

5.	The track set is out of the extent specified for WRITE ANY/READ ANY.

6.	The LOCATE RECORD/LOCATE RECORD EXTENDED domain is out of extent.���6�Write 

inhibit�1.	A WRITE command was received when the R/W switch was set to READ.  (Bit 0 of byte 0 (command rejection) also becomes ﾒ1ﾓ.)

2.	Indicates that the write prohibition status has been established by the DIAG CTL command.  (Bit 3 of byte 0 (device check) is also set at the same time.)���7�Imprecise ending�Indicates that the error indicated in the sense byte is due to a command before the command that reported the unit check.  (abnormal end in the LOCATE domain)  Bit 5 of byte 2 is also set at the same time.��2�0�Request inhibit write�Requests issuance of a DIAG CTL command that instructs prohibition of a write through the path to avoid an error from which the path cannot recover.  (At the same time, the faulty section is set in byte 25 ﾒprogram action codeﾓ.)���1�Correctable�Indicates that bit 4 of sense byte 0 (data check) can be corrected.  Restart displacement, error displacement, and error pattern are indicated in bytes 15 to 23.���2�First log mode error�The number of occurrences of seek/data errors exceeded the threshold.  (Bit 3 of byte 2 (environmental data present) is also set at the same time.)���3�Environmen-tal data present�Indicates that this SSB is not due to the current CCW chain but it is the statistics to be reported from the DKC to the host.  The statistics include log information and reset notification.���4�Not used�Always 0���5�Imprecise ending�Same as bit 7 of byte 1���6�Not used�Always 0���7�Not used�Always 0���

Byte�Bit�Name�Description��3

�0

|

7�Controller ID, number of retries, number of records�1.	Controller ID (Format 1, 6, 7, 8, or F, without imprecise ending)

2.	Number of retries (Format 4 or 5, without imprecise ending, and environmental data present = 1)

3.	Number of remaining records or tracks in the LOCATE domain (when indeterminate end or file protection is 1)

4.	Zero

	(For other than 1 to 3 above)��4

����5

�0

|

7�Lower digits of cylinder address�Indicates the lower digits of the cylinder address of the seek address received from the last channel (27 to 20).

����Overflow flag of command overruns�Set to x�01� when the command overrun threshold is exceeded.

(For format 6 only)���

Byte�Bit�Name�Description��6�0

|

3�Upper digits of cylinder address�(1)	Indicates the upper digits of sense byte 5.

	Indicates the upper digits of the cylinder address of the last seek address received from the channel.���4

|

7�Head 

address�(1)	Indicates the head address of the last seek address received from the channel.  This address is updated in multi-track operation.���0

|

7�Overflow flag of data overruns�(2)	Set to x�01� when the data overrun threshold is exceeded.�(For format 6 only)��7�0

|

3�Format�The following indicate the meanings of sense bytes 8 to 23.

0000	Format 0	Program check or system check

0001	Format 1	Drive failure *1

0010	Format 2	DKC function check (Not used)

0011	Format 3	DKC control check

0100	Format 4	Data check without information for correction *1

0101	Format 5	Data check with information for correction�				(Not used)

0110	Format 6	Statistics *1

0111	Format 7	SPC Failure *1

1000	Format 8	Microprogram detected error or DKC/DKU failure

1001	Format 9	Microprogram detected error

1110	Format E	Service information message (SIM) (Not used)

1111	Format F	Cache system error���4

|

7�Message�Indicates the determined characteristics of the error status for the above formats.  Hexadecimal digits of 0 to F indicated in bits 4 to 7 correspond to 0 to F for messages.��24�0 -2�Logging�Reserved���3�message�Logging mode���4

|

5�control�Logging action (only �01� used)

00:	Not logged

01:	Unconditionally logged

10:	Only the first record logged at retry

11:	Only the first record logged upon occurrence of a permanent error���6

|

7��Operator message control (only �01� used)

00:	No operator message

01:	Message unconditionally output

10:	Message output only for the first record at retry 

11:	Message output only for the first record upon occurrence of a permanent error.��*1: For DKU86I (IBM 3380 emulation mode) only.



�

Byte�Bit�Name�Description��25�0�Program action code�Duplex pair volume error (Not used)

Indicates the error on a duplex pair (neither pending nor suspended).  This bit is set to 1 for device check or intervention request.  F/M=1/7/8���1-7��Instructs the method of error recovery.

(00)16:	No action

(10)16:	SIM (Not used)

(16)16:	Reset notification

(17)16 or (57)16:

Device check with FMT=7/8 during write operation.  Prohibits write to the controller if a permanent error has occurred on that path.

(18)16 or (58)16:

Device check during write operation.  Prohibits write to the channel path if a permanent error has occurred on that path.

(19)16 or (59)16:

Device check during write operation.  Prohibits write to the storage path if a permanent error has occurred on that path.

(70)16:	The command was rejected because the condition specified in the specific blocking condition setting order of the PERF SUB FUNC command was met.

(71)16:	Attention was reported from the interface placed in the specific blocking status by the PERF SUB FUNC command.

(1D)16:	The subsystem or device is in the State Change Pending status (statistics send (bit 3 of byte 2) = 1, F/M = F0).��26�0�Configuration information�Dual-frame configuration

0:	Single-frame configuration

1:	Dual-frame configuration���1��EDCC mode

0:	DCC

1:	EDCC���2��Duplex pair indication (Not used)

0:	Simplex

1:	Duplex pair���3��Sub-volume error indication (Not used)

0:	Not a sub-volume error

1:	Sub-volume error���4��Nonsynchronous operation

0:	Synchronous operation

1:	Nonsynchronous operation���5��Serial channel

0:	Parallel channel

1:	Serial channel���6��Not used���7��Permanent path error

0:	Permanent error for all paths

1:	Permanent error for this path��

�

Byte�Bit�Name�Description��27�0�Configuration information�24-byte SSB indication

0:	Indicates 32-byte SSB.

1:	Indicates 24-byte SSB.���1��Device address valid

0:	Device address in byte 4 is invalid.

1:	Device address in byte 4 is valid.���2��Track address valid

0:	Track address in bytes 29 to 31 is invalid.

1:	Track address in bytes 29 to 31 is valid.���3��Not used���4��DKU86I track compatible mode

0:	Not in DKU86I track compatible mode

1:	In DKU86I track compatible mode or changing to DKU86I track compatible mode���5��Not used���6-7��Fence path

(1) Fence path:  When operator message (bit 3 of byte 1) = 1 and F/M = 03

(2) SSB creation path:  For other than the above��28�0

|

7�Message code�F/M=4X, MT0=1:	Sub-retry succeeded	(�01�)

F/M=F4, MT0=1:	Cache stopped	(�04�)

F/M=F7, MT0=1:	Invalid track format	(�07�)

F/M=FA, MT0=1:	NVS stopped	(�0A�)

F/M=FB, MT0=1:	Suspend duplex	(�0B�)��

�

Byte�Bit�Name�Description��29�0

|

3�Cylinder address�Not used���4��Cylinder	2048���5��Cylinder	1024���6��Cylinder	512���7��Cylinder	256��30�0��Cylinder	128���1��Cylinder	64���2��Cylinder	32���3��Cylinder	16���4��Cylinder	8���5��Cylinder	4���6��Cylinder	2���7��Cylinder	1��31�0

|

3�Head address �Not used

���4��Head 8���5��Head 4���6��Head 2���7��Head 1��

�3.2	Formats and messages



(1/2)

Format�Message�Description��0��Operator message (bit 3 of byte 1) = 0�Operator message

 (bit 3 of byte 1) = 1���0�No message�Not used���1�Invalid command�Log mode end (Not used)���2�Invalid sequence�Not used���3�Data count is fewer than the specified number.�Device was fenced. (Not used)���4�Data value differs from the specified number.�Not used���5�The file mask allows neither RD SP HA nor WR SP HA.����6�The channel isolated the retry.����7�The channel sent an incorrect retry command.����8�System reset was received (reset notification).����9�Not used����A�Overrun/bus out parity check (LCP)����B�Improper instruction for a defective track or alternate track����C�Not used����D�ECM software error (Not used)����E�Invalid command for sub-volume (Not used)����F�Invalid status (reason code in byte 8)���1�0�Intervention required�For DKU86I only���1�Not used����2�Drive not ready����3�Not used����4�Drive report error����5-F�Not used���3�0-E�Not used���F�Reset allegiance��4�0�Data check in HA field�For DKU86I only���1�Data check in C field����2�Data check in K field����3�Data check in D field����4�Not used����5�PA error����6-F�Not used���6�0-7�Statistics����8~F�Not used���7�0-3�Not used����4�SPC report error����5-8�Not used����9�SCSI bus parity error����A-F�Not used���

�

(2/2)

Format�Message�Description��8�0�Reserved���1�Shared memory failure���2�Not used���3-7�Reserved���8�LCP failure/MCP failure���9�Host adapter CHK-2���A�Disk adapter CHK-2���B�DRR failure���C�Reserved (for SSB log)���D�Power failure���E�Processor failure���F�Microprogram detected error (Logical inconsistency)��9�0-E�Reserved���F�Microprogram datected error (Trace data/Log data) (For SSB log)��F�0�Operation terminated���1�Microprogram detected cache failure���2�Cache failure���3�Reserved���4�Not  used���5�Reserved���6�CFW impossible���7�Invalid track format (Does not occur with RAID200.)���8-9�Reserved���A�NVS terminated���B�HRC/HODM Pair suspend���C-E�Reserved���F�Cache/Shared memory/M-bus/F-bus/J-bus warning��
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