


































































































































Sense Commands 

Parameters 

The read device characteristics command does not pass parameters to the disk control 
unit. 

Error Conditions 

No error conditions occur on sense commands. However, equipment check conditions are 
possible during data transfer with the channel. 

Chaining Requirements 

There are no chaining requirements for the read device characteristics command. 

Status Indications 

The following are status indications for the read and reset buffered log command: 

II Initial status is usually zero. 

II The disk control unit presents channel end and device end status after the 
information bytes are transferred. 

l1li If the address device is available and not busy, but in the not-ready state, this 
command is not executed and unit check status is presented in initial status. 

DeviceReserve(B416) __ �~�~� __ �~� __________________________________________________ __ 

The device reserve command reserves the addressed device to the channel that issued the 
command. This command also transfers all the sense bytes to the channel. 

The device reserve command is executed regardless of device status conditions (except for 
device busy situations). The device may be inoperable but must be powered up. 

Device reservation is maintained until the reserving channel successfully completes a 
device release command addressed to the reserved device. While a device reservation IS In 
effect for a channel, busy status is used to reject access to the reserved device from a 
diff eren t channel access path. 

If two device reserve commands are issued for a device by the same channel, without an 
intervening device release command, then the second device reserve is rejected with 
channel end, device end, and unit check status. 
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Sense Commands 

Parameters 

The device reserve command does not pass parameters to the disk control. 

Error Conditions 

The following errors can occur during a device reserve command operation: 

II!! The command was preceded by a define extent command in the same chain. 

II Equipment check is possible during the data transfer. 

Chaining Requirements 

The device reserve command must not be preceded by a define extent command in the 
same chain, or the command will be rejected with channel end, device end, and unit 
check status. 

Status Indications 

The following are status indications for the device reserve command: 

II Initial status is usually zero. 

II Device busy status is possible. 

III The disk control unit presents channel end and device end status after the 
inf orma tion bytes are transferred. 

II Error conditions cause channel end, device end, and unit check status with the sense 
condition stored in the disk control unit for a subsequent sense command. 

Device Release (94
16

) __ --______________________________________________________ __ 

When a channel that previously issued a device release command issues a device release 
command to the same device, the reservation established by the device reserve command 
is ended. A device release command issued for an unreserved device has no effect on the 
addressed device. 

In addition to ending the reserva tion of the addressed device, the device release command 
transfers the sense bytes to the channel. 

The device release command is executed regardless of device status conditions. 

Parameters 

The device release command does not pass parameters to the disk control unit. 
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Sense Commands 

Error Conditions 

The following errors can occur during a device release command operation: 

l1li A define extent command preceded this command in the same chain. 

l1li Equipment check is possible during the data transfer. 

Chaining Requirements 

The device release command must not be preceded by a define extent command in the 
same chain, or the command will be rejected with channel end, device and unit 
check status. 

Status Indications 

The following are status indications for the device release command: 

II Initial status is usually zero. 

II Device busy status is possible. 

l1li The disk control unit presents channel end and device end status after the 
inf orma tion bytes are transferred. 

III Error conditions cause channel end, device end, and unit check status with the sense 
condition stored in the disk control unit for a subsequent sense command. 

The unconditional reserve command recovers from hardware malfunctions whenever the 
channel establishes a reservation that fails to release the reservation with a device release 
comlnand. 

This command breaks any existing device allocation to the original primary (failing) 
path. If there are multiple access paths to the same device, the unconditional reserve 
command reserves the device for the current al terna te path in the same system. If the 
device was reserved previously or in use by the primary path, the unconditional reserve 
command reserves the device for the alternate path. The reservation and pending status 
or sense information in the primary path is reset in the device and disk control unit 
through which the command was issued. Information in any disk control units not in the 
al terna te connection path is not reset. 

To release device reservations established by the unconditional reserve command, use the 
device release command. The unconditional reserve command then transfers the sense 
bytes to the channel. 
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Sense Commands 

Parameters 

The unconditional reserve command does not pass parameters to the disk control unit. 

Error Conditions 

The following errors can occur during an unconditional reserve command operation: 

II A command reject occurs if the unconditional reserve command is not the first 
command in the command chain. 

III Equipment check is possible during the data transfer 

Chaining Requirements 

The unconditional reserve command must be the first command in a chain. If not the 
command is rejected with channel end, device end, and unit check status. 

Status Indications 

The following are status indications for the unconditional reserve command: 

III Initial status is usually zero. 

III Device busy status is possible. 

III The disk control unit presents channel end and device end status after the sense bytes 
are transferred. 

III Error conditions cause channel end, device end, and unit check status with the sense 
condition stored in the disk control unit for a subsequent sense command. 
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5. Status Information 

This section describes the subsystem status information. 

5.1. Status Conditions 

The disk control unit or the disk drives generate the status conditions. The disk control 
unit transmits these conditions to the I/O channel in a status byte. If the initial status 
byte is zero for any command, except test I/O or no operation, all sense information is 
reset to zero. 

5.2. Status Byte 

The disk control unit transmits the status byte to the I/O channel during the initial 
selection sequence and for the following situations: 

III To present channel end status when the data transfer operation is terminated 

III To present the device end status condition and any associated conditions to the I/O 
channel 

III To present control unit end or device end status to indicate the disk control unit or 
device that was busy is now free 

III To indicate that a device has gone to a ready condition from a not-ready condition. 

A description of each status bit is shown in Table 5-1. 
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Status Byte Definition 

5-2 

Bit 
Position 

p 

o 

2 

4 

5 

6 

Table 5-1. Status Byte Bit Description 

Designation Description 

Parity Parity bit for the status byte. 

Attention (System Indicates that the device has gone from a not-ready to ready 
80 only) 

Status Modifier 

Control Unit End 

Busy 

Channel End 

Device End 

Uni t Check 

status. Attention status is presented when the power-on sequence 
is corrplete. 

Presented with busy status and indicates that the disk control 
unit is busy_ 

Control unit end status is a noncommand response to control unit 
busy (status modifier with busy). If control unit busy was 
presented during initial selection, the disk control unit, when 
free presents control unit end as unsolicited status to the 
channels that received control unit busy. 

The disk control unit presents busy status only as initial status 
for the following conditions: 

• Device Busy 
• Control Unit Busy 
I Busy with Other Status 

Channel end status is presented for each command and indicates 
that data transfer is complete. Channel end status is also 
presented for commands that have no data transfer after the 
operation is started. Device end is either included with channel 
end or is presented alone at a later time. 

Device end status is presented at the completion of each command. 
Device end status may be presented with channel end status or 
alone at a later time. Device end status is also presented in 
response to device busy status (busy status alone) when the device 
becomes free. 

Unit check status indicates an unusual or error condition on 
either the current or the prior command. After unit check is 
presented, the disk control unit constructs sense information 
detailing the error condition and enters a contingent connection 
state. 
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Initial and Busy Status 

Bit 
position 

7 

Des i gnat i on 

Unit Exception 

5.3. Initial Status 

Table 5-1. Status Byte Bit Description (cant) 

Description 

Unit check may appear alone (initial status) or with channel end 
and device end (ending status). If errors are detected after 
channel end is presented, device end is presented as normaL. The 
next command receives the unit check in initial status. 

Unit exception indicates the device detected an unusual condition. 
The System 80 indicates that an ECC data error was detected and 
corrected. 

Whenever the channel issues a command, the disk control unit presents initial status to 
the I/O channel. The ini tial status byte for the test I/O command and all nonimmedia te 
commands is zero unless one or more of the following conditions exist: 

l1li The path from the device or disk control unit to the channel is busy. The control 
uni t signals busy whenever can ten tion with another path blocks access to the selected 
device or whenever a previously initiated action is still incomplete at either the 
device or the control unit. 

l1li Status is pending at the disk control unit or the device. For this condition, the disk 
can trol uni t presents pending status as ini tial status. The disk control unit also 
presen ts busy status for all operations except test I/O. The pending status is cleared 
unless it is stacked. 

III A unit check condition exists at either the disk control unit or device. For this 
condition, the disk control unit presents unit check status for all operations except 
sense I/O, which presents zero status. 

.. The disk control detects a command code parity error during a bus out operation. 

5.4. Busy Status 

The disk control unit presents busy status as control unit busy or device busy. Busy 
status indicates that the disk control unit or device cannot execute a command because of 
a busy condition at either the disk control unit or the device. 
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Ending Status 

Control Unit Busy 

Both busy and status modifier status occur together to indicate the control unit busy 
condi tion. Control unit busy occurs in response to an initial selection when: 

IlII A disk control unit operation presents channel end status after transferring 
parameters or data, but before command processing is complete. 

IlII A write operation is still in progress after command chaining is ended. 

l1li The disk control unit is unable to execute the command because a control unit error 
recovery or diagnostic procedure is in progress. 

l1li Status is pending in the disk control unit for a device other than the addressed 
device. 

III The disk control unit establishes a contingent connection for some device other than 
the addressed device. 

II Another channel attached to a multichannel disk control unit is using the addressed 
control unit. 

l1li A system reset is in progress at the disk control unit. 

l1li A disk control unit initiated connection is preferred to a channel initiated 
connection. 

Device Busy ----------------------------------------------------------------------
Busy status alone (without status modifier status) indicates the device busy condition. 
Device busy status is presented when: 

l1li Device end status for the selected device is pending. 

l1li The device is reserved for another channel or disk control unit. 

l1li The disk control unit presents channel end status without device end status for the 
device. 

5.5. Ending Status 

Either the disk control unit or the I/O channel initiates an ending status procedure. 
Sometimes, the I/O channel initiates an ending status procedure before the disk control 
unit or device reaches its normal end point. Immediate commands present channel end 
and device end status in the initial status byte. A valid command can cause ending status 
to be presented to the channel twice. Channel end status is presented to the channel after 
the parameters are transferred and checked for validity. Device end status is presented 
again when the locate command is completed, and the disk control unit can accept 
another command for the device. 
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Pending Status 

5.6. Pending Status 

Pending status is status generated by the disk control unit or the device, but not 
presented to the I/O channel. Pending status is different from stacked status. Stacked 
status is status presented to but not accepted the channel. 

When pending status is detected, the disk control unit begins a control unit initiated 
sequence. The pending status is presented as soon as the I/O channel, disk control unit, 
and device are not busy. 

The types of pending status are: 

III Status pending at the disk control unit. 

Status is pending at the disk control unit when: 

Busy, channel end, or unit check status was stacked. 

A test I/O command results in a zero status indication, which is stacked by the 
channel. 

Disk control unit busy status was presented to the channel, and control unit end 
status is pending. 

An interface disconnect condition occurs ·after a command is issued, but before 
channel end status is accepted. After the operation is complete, ending status 
remains pending at the disk con trol unit. 

Status may be pending at the disk control unit when device end status from a 
command is stacked. 

III Status pending at the device. 

Device end status is pending for the device when: 
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Channel end status was presented without device end, and the operation is now 
complete at the device. 

Busy status was presented for the device, and the device is no longer busy. 

The device condition changed from a not ready condition to a ready condition. 

Device end status from a command is stacked, and status is not held pending at 
the disk control unit. 
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Contingent Connection 

l1li Status pending in a control unit-initiated sequence. 

When a con trol unit ini tia ted sequence presents pending status, several separate 
pending status conditions may exist within the disk control unit and attached devices. 
Pending status is presented in the following order: 

1. The highest priority is any status pending at the disk control unit, except control 
uni tend status. During a con tingen t connection condition, control unit end 
status has the highest priority. 

2. Unsuppressible status 

3. Suppressible device end status 

4. Control unit end status 

When a control unit initiated sequence presents status, the address is the address of a not­
busy device wi thin the range of addresses of the disk control unit. 

Contingent Connection 

A con tingen t connection condition is a special state maintained in the disk control unit 
after the control unit presents unit check status. The contingent connection condition 
ensures that sense inf orma tion is not lost or destroyed by acti vi ty on other channels or 
devices. While in a con tingen t connection, the disk control unit appears busy (control 
unit busy) to all attached channels and devices, except to the specific device address 
associated with the unit check. 

After the I/O channel accepts unit check status, a contingent connection condition is 
esta blished in the disk control unit. This connection lasts un til: 

l1li A command other than test I/O or no operation receives an initial status byte of zero 
for the disk control unit and device address that generated the unit check. 

III A selective reset occurs 

l1li A system reset occurs 

The disk control unit will be busy to all addresses other than the address that the 
contingent connection condition was established. 

5.8. Multiple Status Indications 

In cases where several diff eren t status indications are specified for a particular 
condition, these indications may not be presented together at one time. For example, 
where a condition calls for status indications of channel end, device end, and unit check 
status, the disk control unit may present channel end status first and then present device 
end and unit check status later. 
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6.. Sense Information and Error Logging 

This section describes the sense data format, each bit of the sense bytes, and the error 
logging operation. 

6.1. Sense Information Construction 

Sense information is constructed whenever unit check status is presented. This 
information must be retrieved by issuing a sense I/O command. Sense information is 
reset upon completion of the next command following presentation of unit check status 
and will be lost if that command is not a sense I/O. 

The complete sense is twenty-four bytes in length and details the unit check condition. 
The following subsections define the sense inf orma tion and indicate the system recovery 
action for equipment error conditions (such as, bus out parity) only. There are no 
recovery actions for error conditions for programming or operational problems (such as, 
end of cylinder or intervention required). 

6.2. Sense Bytes 0 through 7 

A description of sense bytes 0 through 7 bit positions follows. 

B~eO ________________________________________________________________ ___ 

The bit definitions for byte 0 are: 

l1li Command Reject (0) 

Command reject is set by: 

UP-11627 

An in valid command code. 

An invalid command sequence. 

An invalid or incomplete argument transferred by any control command. 

Issuing any write command when write operations are inhi bi ted by local switch 
settings. Byte 1, bit 6 (write inhibited sense) is also set. 
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Sense Bytes 0 - 7 

Issuing a format write command that violates the define extent mask. 

Issuing a locate command with a format defective block specified in the 
operation byte and with space in the alternate area exhausted. The disk control 
unit also presents operation incomplete sense (byte 1, bit 7). 

Issuing a locate command with write data specified in the operation byte and the 
define extent mask inhibits all write operations. 

An invalid or incomplete argument transferred by diagnostic control commands. 

JIll Intervention Required (1) 

Bit 1 is set by: 

Addressing a drive that is not attached to the system 

Addressing a drive that is not ready 

JIll Bus Out Parity (2) 

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

JIll Equipment Check (3) 

Equipment check indicates that an unusual hardware error condition occurred in the 
I/O channel, disk control unit, or device. This condition is described in more detail 
in sense bytes 7 through 23. 

JIll Data Check (4) 

JIll 

Data check indicates that the disk control unit detected a data error in the 
information received from the device. If the disk control unit presents data check 
with correctable sense, the data error is corrected. 

Bi ts 5 through 7 are not used and are set to zero. 

Byte 1 __________________________ ------------____________________________ ___ 

The bit definitions for byte I are: 

JIll Permanent Error (0) 
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Bit 0 is set when internal error recovery is exhausted (by command retry) and 
unsuccessful, or when internal error recovery was not possible or desirable. The bit 
overrides any other bit settings and indicates that system error recovery procedures 
may not be required. 
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Sense Bytes 0 - 7 

III Block Size Exception (I) 

Bit I is set when an invalid block size is specified in bytes 2 and 3 of a define extent 
command. 

III Bi t 2 is not used and is set to zero. 

III Operator Message (3) 

Bit 3 is set with byte 0, bit 3 (Equipment Check) when reporting disk control unit 
control checks (format 3). 

III Bi t 4 is not used and is set to zero. 

III File Protected (5) 

Bit 5 is set when a diagnostic control or locate command violates the logical extent 
limits established by a define extent command. 

III Write Inhibited (6) 

Bit 6 is set when a write operation is attempted on a drive that is write inhibited. 
Byte 0, bit ° (command reject) is also set. 

III Opera tion Incomplete (7) 

Bit 7 is set when: 

A correctable data check is detected in the data area of any block other than the 
last block. Byte 0, bit 4 (data check) and byte 2, bit I (correctable) are also set. 

An uncorrectable data check is detected in the data area of any block other than 
the first block. Byte 0, bit 4 (data check) is also set. 

A locate command is issued with a format defective block specified in the 
opera tion byte, and space in the alternate area is exhausted. Byte 0, bit ° 
(command reject) is also set. 

An access error is detected after the start of data transfer during a multitrack 
read or write operation. 

Byte2 ____________________________________________________________________ ___ 

The bit def ini tions for byte 2 are: 

III Check Data Error (0) 

Bit 0 is set when an uncorrectable data check is detected during the read verification 
phase of a write command with write and check data specified in the preceding 
loca te command. 
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Sense Bytes 0 .. 7 

l1li Correctable (1) 

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

l1li In the block multiplexer channel systems, bit 2 is not used and must be set to zero. 

II In the System 80, bit 2 is the multiple corrections bit. This bit is set when multiple 
blocks are corrected by the disk control unit. Bit 1 must also be set. 

II Environmental Data Present (3) 

Bit 3 is set when: 

An error counter overflows. 

The usage statistics require off loading. 

A read and reset buffered log command is executed. 

II Bits 4 through 7 are not used and must be set to zero. 

Byte3 __ --______ ~ ____ ~~~----______________________________________ ___ 

The bit definitions for byte 3 are: 

II High Order Cylinder Address (0 - 2) 

Bits 0 and 2 identify the high-order cylinder address of the most recent seek. 

Byte4 ______ ~ __ ~ _____________________________ ~~------------------------~--_____ -------___________ ___ 

The bit definitions for byte 4 are: 

III Low Order Cylinder Address (0 - 7) 

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

Byte5 _____________________ ~------------~----------------_________________________________________________ ___ 

The bit definitions for byte 5 are: 

III Head Address (0 - 7) 
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Bi ts 0 through 7 identify the head address of the most recent seek. Operations 
involving head switching update this byte. 
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Sense Bytes 0 - 7 

Byte6 ________________________________________________________________ _ 

The bit definitions for byte 6 are: 

III Block Number - (0 - 7) (block multiplexer channel) 

III Sector Number - (0 - 7) (System 80 selector channel) 

Block number (sector number on System 80) sense identifies the block (sector) that 
was last processed. This byte is valid only when byte 7, bits 0 through 3 specify 
format 4, format 5, or format 0 when byte 1, bit 7 (operation incomplete) is set. 
Format 6, byte 6 identifies the disk control unit (hexadecimal 74). 

Byte7 ________________________________________________________________ ___ 

The bit definitions for byte 7 are: 

III Format Code (0 - 3) 

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

Format 0 program or system check 

Format 1 device equipment check (customer engineer information) 

Format 2 control unit equipment checks (customer engineer information) 

Format 3 selective reset information (block multiplexer channel), 
control unit checks (System 80 selector channel) 

Format 4 data check without displacement information (block multiplexer 
channel), uncorrectable data check (System 80 selector channel) 

Format 5 data check with displacement information (block multiplexer channel), 
da ta check corrected (System 80 selector channel) 

Forma t 6 usage statistics errors 

Formats 0 through 6 are described in 6.3. 

III Message Code (4 - 7) 

Bits 4 through 7 describe error conditions for each of the above formats. The 
message table that accompanies the format specifies the function of the message bits. 
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Sense Bytes 8 - 23 

6.3. Sense Bytes 8 through 23 

The format of sense bytes 8 through 23 varies with the format decoded. The following 
su bsections describe sense bytes 8 through 23 for formats 0 through 6. 

FormatO-ProgramorSystemCheck~~~~~~~~~~~~~~~~~~~~~_~~~ 

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

II Locate Parameters (Bytes 8 - 15) 

Bytes 8 through 15 contain the updated locate parameters when operation incomplete 
sense (byte 1, bit 7) occurs, and the error was not detected. At other times, these 
bytes are set to zero. 

II Blocks Transferred (Bytes 16, 17) 

Bytes 16 and 17 contain the number of blocks transferred to the system (excluding 
the error block) when an operation incomplete (byte 1, bit 7) occurs, and the error 
was not detected. At other times, these bytes are set to zero. 

III Bytes 18 through 20 are not used and are set to zero (block multiplexer channel). 

II Search Hit Block Number (Bytes 18 - 20), System 80 only 

When the search argument is satisfied, bytes 18 through 20 contain the logical block 
number of the block that satisfied the search command. 

III Disk Control Unit ID (Byte 21) 

Byte 21 contains the same disk control unit ID (hexadecimal 74) as byte 6. 

II Microcode Revision and Patch Levels (Bytes 22, 23) 

Format 1 is generated when one of the following conditions occur: 

II A device, device interface, or a disk control equipment check is detected. The 
equipment check bit (byte 0, bit 3) is also set. 

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

III The online bit (byte 8, bit 4) is off. The permanent error bit (byte I, bit 0) is also 
set. 
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Sense Bytes 8 - 23 

Format 2 - Disk Control Unit Equipment Checks 

Format 2 sense data indicates the following disk control unit equipment checks: 

III Channel Interface (Byte 8) 

III Control Board Parity (Byte 9) 

III Device Driver Fault Code (Bytes 10 and 11) 

II Bytes 12 and 13 are not used and are set to zero. 

III T Bus Register Contents (Bytes 14 and 15) 

III Status Register Contents (Bytes 16 and 17) 

III Bytes 18 and 19 are not used and are set to zero. 

III Device Interface (Byte 20) 

III Control Unit Device Interface Unsafe (Byte 21) 

III Bytes 22 and 23 are not used and are set to zero. 

Format 3 - Disk Control Unit Control Checks ____________________ _ 

Format 3 sense data indicates the disk control unit state at the time of a hardware 
detected or microcode detected error, or diagnostic test error status as indicated by byte 
8, bits 0 or 1. 

Format 4 - Uncorrectable Data Check "-------------------------------------------
Format 4 is named Data Checks Without Displacement In/ormation for block multiplexer 
channels systems. For the System 80, format 4 is named Uncorrectable Data Check. 

Format 4 is generated when errors that are not correctable by the error correction code 
(ECC) are detected in the ID or data field. The message code in sense byte 7 identifies 
the field. 

III Locate Parameters (Bytes 8 - 15) 

Bytes 8 through 15 contain the updated locate parameters when an operation 
incomplete (byte 1, bit 7) occurs, and the error was not detected. At other times, 
these bytes are set to zero. 

III Blocks Transferred (Bytes 16, 17) 

Bytes 16 and 17 contain the number of blocks transferred to the channel (excluding 
the error block). 
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Sense Bytes 8 - 23 

III Offset (Bytes 18 - 21) 

Bytes 18 through 21 specify, in blocks, the offset of the error block from the 
beginning of the data set. 

Format 5 - Data Checks With Displacement Information _~ ______________ _ 

Format 5 is named Data Checks With Displacement Information for block multiplexer 
channel systems. For the System 80, format 5 is named Data Check Corrected. 

Format 5 is generated when ECC correctable data checks are detected in the data area of 
a record. 

III Locate Parameters (Bytes 8 - 15) 

Bytes 8 through 15 contain the updated locate parameters when an operation 
incomplete (byte 1, bit 7) occurs and the error was not detected. At other times, these 
bytes are set to zero. 

III Blocks Transferred (Bytes 16, 17) 

Bytes 16 and 17 contain the number of blocks transferred to the channel (excluding 
the error block), 

III Error Displacement (Bytes 18, 19) 

Bytes 18 and 19 specify the data field location of the first data byte in error. 

III Error Pattern (Bytes 20 - 23) 

Bytes 20 through 23 identify the bits in error when the data check is correctable. 

Format 6 - Usage Statistics Errors 

Format 6 is generated when a read and reset buffered log command is executed, and 
coun ter overflow requires usage and error statistics to be off loaded. 

III Blocks Read (Bytes 8 - 10) 

Bytes 8 through 10 contain an accumulated count of blocks read during read 
opera tions. 

III Correctable Data Checks (Bytes 11, 12) 

Bytes 11 and 12 contain an accumulated count of ECC-correctable data checks 
detected and corrected by the disk control unit. 

III Uncorrectable Data Checks (Byte 13) 

Byte 13 contains the number of ECC-uncorrectable data checks retried by the disk 
con trol unit. 
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Error Logging 

l1li Access Offset Involved (Byte 14) 

Byte 14 contains the number of ECC-uncorrectable data checks that involve access 
offset. 

l1li Blocks Written With Verify (Bytes 15 - 17) 

Bytes 15 through 17 contain the number of blocks written with the check option 
specified. 

l1li Byte 18 is not used and must be set to zero. 

l1li Seeks (Bytes 19, 20) 

Bytes 19 and 20 contain the number of seeks processed by the disk control unit. 

l1li Seek Errors (Byte 21) 

Byte 21 contains the number of seek errors that were retried by the disk control unit. 

l1li Bytes 22 and 23 are not used and are set to zero. 

6.4. Error Logging 

The total number of blocks read and the access movements made by each disk drive are 
main tained in a blocks read counter and seek usage coun ter for each disk drive. These 
coun ters also maintain error counts for seek errors, uncorrecta ble data checks, and 
correctable data checks. The host issues a read and reset buffered log command to read 
the counters. Each of two disk control units maintain a set of counters for each disk 
drive in a dual-access configuration. The counters limits follow. 

Usage Counters -------------------------------------------------------------------
Usage counters overflow at these values: 

II Blocks read - 7FFFFF 

II Blocks written with check data - 7FFFFF 

l1li Access motions - 7FFF 
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Error Logging 

ErrorCounters ____ ~----~--------------------~------------~---------------------

Error counters overflow at these values: 

III Corrected data checks - 512 

III U ncorrecta ble data checks - 64 

III Uncorrectable data checks with offset - 64 

III Access errors - 8 

Whenever any of the counters overflow, the next I/O sequence for the respective disk 
drive receives an immediate unit check status (environmental data, format 6). When a 
read and reset buffered log command is executed, the sense format for the overflow 
condition is the same as the format of the data received. Thus, for the overflow 
condi tion, a sense command is enough to read and reset the counters. 
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7 II Hardware Error Detection and Recovery 
Procedures 

This section describes the hardware error detection and recovery procedures. Subsection 
7.1 describes error conditions detected by the disk control unit. This subsection also gives 
the system recovery action for each error condi tion. Subsection 7.2 describes each 
recovery action and gives the associated error conditions. Appendix A summarizes error 
condi tions and recovery actions. 

7.1. Error Conditions 

The disk control unit reports only single error conditions and one single status condition 
at a time. After unit check status is presented (with or without other status), the disk 
control unit reports error conditions on a sense command. 

When the disk control unit detects an error condition, it uses internal retry or command 
retry recover from the error condition. If the error persists or if retry is not possible, the 
disk control unit presents unit check status to the host system with or without other 
status bits. The host system then issues a sense command to retrieve the sense 
information that describes the error. 

The following subsections describe the error conditions reported by the disk control unit 
in sense information. Subsection 7.2 explains the recovery actions referred to in this 
section. 

Programming Errors or Unusual Conditions 

The disk control unit detects the following channel programming errors and un usual 
condi tions. 

III In valid Command Code 

The disk control unit detects this condition in the initial-selection sequence. The 
disk control unit ends the commands with unit check status. 

The disk control unit presents format 0 sense information with command reject sense 
(byte 0, bit 0) set. 

The system recovery procedure is recovery action 2. 
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II In valid Command Sequence 

The disk control unit detects this condition during command execution. The disk 
control unit ends the commands with channel end, device end, and unit check status. 

The disk control unit presents format ° sense information with command reject sense 
(byte 0, bit 0) set. 

The system recovery procedure is recovery action 2. 

II In valid or Incomplete Parameter 

The disk control unit detects in valid or incomplete parameters transferred on a 
define extent, locate, or diagnostic control command. The disk control unit ends the 
commands with channel end, device end, and unit check status. 

The disk control unit presents format ° sense information with command reject sense 
(byte 0, bit 0) set. 

The system recovery procedure is recovery action 2. 

Violation of Define Extent Mask 

The disk control unit ends a diagnostic control command (with format ID 
subcommand) or a locate command (with write data specified) that violates the 
define extent mask with channel end, device end, and unit check status. 

The disk control unit presents format ° sense information with command reject sense 
(byte 0, bit 0) set. 

The system recovery procedure is recovery action 2. 

Write Inhibited 
--------------------------------------------------~-------------------

The disk control unit ends a locate command (with format defective block, write data, or 
write and check data subcommands) that is issued with the addressed drive in read-only 
mode with channel end, device end, and unit check status. 

The disk control unit presents format ° sense information with command reject sense 
(byte 0, bit 0) and write inhi bi ted sense (byte 1, bit 6) set. 

The system recovery procedure is recovery action 1. 

Alternate Space Exhausted 
--------------------------~--------~--~---------------------

The disk con tr01 unit ends a locate command that is issued with a format def ecti ve block 
operation byte and with space in the alternate area exhausted with device end and unit 
check status. 
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The disk control unit presents format 0 sense information with command reject sense 
(byte 0, bit 0) and operation incomplete (byte I, bit 7) set. 

The system recovery procedure is recovery action 1. 

When there is no addressed drive attached to the disk control unit or the disk control unit 
is not ready, the command is ended with channel end (if not already presented), device 
end, and unit check status. 

If the disk control unit detects this error in the initial-selection sequence, it presents 
check status alone. 

The system recovery procedure is recovery action 3. 

Bus Out Parity Error -----------------------------------------------------------------------------------------------

When this condition occurs during a command transfer, the disk control unit ends the 
commands in the initial-selection sequence with unit check status alone. 

When this condition occurs during a data transfer from the I/O channel to the disk 
control unit, the disk control unit ends the command with channel end, device end, and 
uni t check status. 

The disk control unit presents format 0 sense information with bus out parity sense (byte 
0, bit 2) set. 

The system recovery procedure is recovery action 3. 

Drive Equipment Check ------------------------------------------------------------------------------------------

When this condition occurs during initial selection, the command is ended with unit 
check status alone. 

When this condition occurs during command execution, the command is ended with 
channel end (if not already presented), device end, and unit check status. 

If a permanent error occurs, the disk control unit generates format 1 sense information 
with equipment check sense (byte 0, bit 3) and permanent error sense (byte 1, bit 0) set. 
The system recovery procedure is recovery action 1. 

If a permanent error does not occur, the disk control unit genera tes format 1 sense 
information with equipment check sense (byte 0, bit 3) only set. The system recovery 
procedure is recovery action 5. 

UP-11627 7·3 



Error Conditions 

Disk Control Unit Errors 

The types of disk control unit errors are: 

II No Response 

This error is not a unit check status condition. If the disk control unit does not 
respond to the system, the system responds with the following recovery procedures: 

1. Print console error message 

2. Issue a halt device instruction 

3. Retry the operation once 

II Disk Control Unit Control Check 

This condition starts the disconnect-in tag to the subsystem, which requests a 
selective reset. When the disk control unit receives a selective reset, it does a state 
sa ve operation and a reset sequence. 

The disk control unit presents unit check status alone in the next initial-selection 
sequence and generates format 3 sense information with equipment check sense (byte 
0, bit 3) and operator message (byte 1, bit 3) set. 

The system recovery procedure is recovery action 4. 

II Disk Control Unit Equipment Check 

7-4 

When an equipment check condition other than control check occurs in the disk 
control unit during command execution, the disk control unit ends the command with 
channel end (if not already presented), device end, and unit check status. 

If the disk control unit detects this error during the initial-selection sequence, it 
presents unit check status alone. 

The disk control unit generates format 2 sense information with equipment check 
sense (byte 0, bit 3) set. The message code in sense byte 7 further identifies this 
error. 

The system recovery procedure is recovery action 5. 
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Data Check 

When the disk control unit reads the data or ID fields from the disk drive, it checks for 
and detects data check errors. Data check errors are detected by failure to synchronize 
on a field (sync check) or by using the disk control unit error correction code (ECC) 
hardware. If ECC data check errors are correctable, the disk control unit generates a 
correction pattern to correct the invalid data as part of the format 5 sense information. 

II Data Check in ID Field 

When the disk control unit reads the ID fields from the disk drive, it checks for data 
check errors. When a data check error is detected, the disk control unit tries recovery 
via internal retry up to 28 times, or less if the error is corrected. 

If the error is corrected, the operation continues. If the error cannot be corrected, 
the disk control unit ends the commands with channel end, device end, and unit 
check status. The disk control unit also generates format 4 sense information with 
data check sense (byte 0, bit 4) and permanent error sense (byte 1, bit 0) set. 

The system recovery procedure is recovery action 1. 

II Correcta ble Data Check in Last Block 

When the disk control unit detects a correctable data check in the data field of the 
last block during a read operation, it presents retry status with or followed by device 
end status and then ends the command. 

The disk control unit presents unit check status as initial status when the system 
retries the failed command. The disk control unit also generates format 5 sense 
information with data check sense (byte 0, bit 4) and correctable sense (byte 2, bit 1) 
set. 

The system recovery procedure is recovery action 6. 

II Correctable Data Check in Any Except Last Block 

When the disk control unit detects a correctable data check in the data field of any 
block except the last block during a read operation, it presents retry status with or 
followed by device end status and then ends the command. 

The status pres en ted for this condition and the sense genera ted is the same as the 
Correctable Data Check in Last Block condition above, except operation incomplete 
sense (byte I, bit 7) is also set. 

The system recovery procedure is recovery action 7. 

II Un correctable Data Check in First Block 

When the disk control unit detects an uncorrectable data check (sync check or 
uncorrectable ECC error) in the data field of the first block during a read operation, 
the system tries recovery using command retry up to 28 times, or less if the error 
condi tion clears. 
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If retry is successful, the disk control unit con tin ues the read opera tion. If retry is 
not successful, the disk control unit ends the command with channel end, device end, 
and unit check status. The disk control unit also genera tes format 4 sense 
information with data check sense (byte 0, bit 4) and permanent error sense (byte 1, 
bi t 0) set. 

The system recovery procedure is recovery action 1. 

III Uncorrectable Data Check in Any Except First Block 

When the disk con tr01 unit detects an uncorrecta ble data check (sync check or 
uncorrectable ECC error) in the data field of any block except the first block for the 
command during a read operation, it presents retry status with or followed by device 
end status and then ends the command. 

The disk control unit presents unit check status as initial status on the retried 
command, and generates format 4 sense information with data check sense (byte 0, bit 
4) and operation incomplete sense (byte 1, bit 7) set. 

The system recovery procedure is recovery action 8. 

III Check Data Error 

If the disk control unit detects a correctable data check while reading a data field of 
any block during a write and check data operation, it continues the operation until 
all blocks written are checked. 

If the disk con tr01 unit detects an uncorrecta ble data check (sync check or 
uncorrectable ECC error) while reading a data field of any block during a write and 
check data operation, it ends the command with device end and unit check status. 
The disk control unit also genera tes format 4 sense inf orma tion with check data error 
sense (byte 2, bit 0) set. 

The system recovery procedure is recovery action 5. 

Service Overrun ------------------------------------------------------.-------------
When the disk control unit transfers many data blocks between it and a slow I/O channel, 
a service overrun condition can occur. The overrun is caused by a slow I/O channel that 
cannot transfer data at the data transfer rate of the disk drive. 

The disk control unit contains a 32K byte channel buffer to prevent a service overrun 
condition. During a write transfer operation, the disk control unit pre fills the buffer 
with data from the channel before beginning the write transfer to the disk drive. 

If the channel fails to keep up with the transfer to or from the disk control unit or disk 
drive, an extra revolution of the disk occurs to permit the buffer to empty or fill as 
needed. The disk control unit does not report a service overrun condition to the channel. 
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Block Size Exception 

When the define extent command specifies an invalid block size (bytes 2 and 3), the disk 
control unit ends the command with channel end, device end, and unit check status. The 
disk control unit also generates format 0 sense information with block size exception 
sense (byte 1, bit 1) set. 

The system recovery procedure is recovery action 2. 

File Protected ________________________________ _ 

When a locate command violates the logical extent limits established by the define extent 
command, the disk control unit ends the command with device end and unit check status. 
The disk control unit also generates format 0 sense information with file protected sense 
(byte I, bit 5) set. 

The system recovery procedure is recovery action 10. 

Access Error ----------------------------------------------------------------------
The disk control unit detects access errors that occur during the disk drive access 
mechanism movement. 

l1li Access Error Before Da ta Transfer 

The disk control unit attempts recovery using command retry one time if it detects 
an access error before data transfer occurs for read or update write operations, 
except for a write command specifying write and check data. 

If retry is successful, the disk control unit continues the operation. 

If retry is not successful, the disk control unit ends the command with channel end, 
device end, and unit check status. The disk control unit also generates forma t 1 sense 
information with equipment check sense (byte 0, bit 3) and permanent error sense 
(byte 1, bit 0) set. 

The system recovery procedure is recovery action 1. 

III Access Error After Da ta Transfer 

If the disk control unit detects an access error after the data transfer has begun for 
all read or update write operations, except a write command specifying write and 
check data, the disk control unit ends the command with channel end, device end, 
and unit check status. The disk control unit also genera tes format 0 sense 
inf orma tion with opera tion incomplete sense (byte 1, bit 7) set. 

The system recovery procedure is recovery action 9. 
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III Access Error During Write of Write and Check Data 

If the disk control unit detects an access error during a write operation of a write 
command that specifies write and check data, the disk control unit attempts recovery 
using command retry one time. 

If retry is successful, the disk control unit continues the operation. 

If retry is not successful, the disk control unit ends the command with channel end, 
device end, and unit check status. The disk control unit also generates format 1 sense 
information with equipment check sense (byte 0, bit 3) and permanent error sense 
(byte I, bit 0) set. 

The system recovery procedure is recovery action 1. 

III Access Error During Read of Write and Check Data 

If the disk control unit detects an access error during the read-back operation of a 
write operation that specifies write and check data, or when a format defective 
block subcommand of a locate command or a format ID subcommand of a diagnostics 
control command are executed, the disk control unit attempts recovery through 
internal retry one time. 

If internal retry is successful, the disk control unit continues the operation. 

If internal retry is not successful, the disk control unit ends the command with 
device end and unit check status. The disk control unit also generates format 1 sense 
information with equipment check sense (byte 0, bit 3) and permanent error sense 
(byte I, bit 0) set. 

The system recovery procedure is recovery action 1. 

Error Counter or Usage Counter Overflow 

The disk control unit keeps track of the total count for the following items: 

III Blocks read during read operations for each drive 

III Access movements for each drive 

III Blocks written by a write and check data subcommand for each drive 

III Access errors retried by the disk control unit for each drive 

III Correctable data checks detected by the disk control unit for each drive 

III Uncorrectable data checks retried by the disk control unit for each drive 

III Uncorrectable data checks retried by the disk control unit for each drive with offset 
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The error and usage counters overflow at the following values: 

l1li Blocks read up to 8,388,608 

l1li Access movements up to 65,536 

l1li Blocks written with check data up to 8,388,608 

l1li Access errors up to 8 

l1li Correctable data checks up to 512 

l1li Uncorrectable data checks - 64 

l1li Uncorrectable data checks with offset - 64 

Both disk control units in a dual-access configuration keep a set of counts. If a system 
reset or a counter off -load operation occurs, the counters are reset to zero. 

When any of these counters overflow, the next command for the corresponding drive is 
ended with unit check status in the initial-selection sequence. The disk control unit 
generates format 6 sense information with environment data present sense (byte 2, bit 3) 
set. 

Defective or Alternate Block ---------------------------------------------------------
This error is not a unit check status condition. When the disk control unit reads an ID 
field from the disk drive, in preparation for a read or write operation on the 
corresponding data field, it checks for a defective or alternate block. If it detects a 
defective or alternate block, the disk control unit uses internal retry to access the 
corresponding defective or alternate block and continues the operation without an I/O 
interruption or channel assistance. 

Disk Control Unit Offline ____________________________ _ 

This error is not a unit check status condition. If the addressed disk control unit is not 
connected to the system, is powered off, or if a bus-out parity error occurs during the 
address byte transfer, the system receives the active select-in tag in the initial-selection 
sequence. 

The system recovery procedure is: 

l1li Prin t console error message 

l1li Retry the operation one time 

Use an alternate path (if available) if the error persists. 
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7.2. System Recovery Actions 

This section provides a detailed description of the system recovery actions. Each 
description includes the name of the recovery action, associated error condi tions for each 
recovery action, and whether the sense inf orma tion should be logged in the system 
file for customer engineer use. 

Recovery Action 1 ------------------------------------------------------------------
Prin t console error message 

The error conditions that require recovery action I are: 

III Command Reject (byte 0, bit 0) and Write Inhibited (byte 1, bit 6) 

The disk drive received a write command while the WRITE INHIBITED switch was 
in the read~only position. No sense information is put in the system log file. 

III Command Reject (byte 0, bit 0) and Operation Incomplete (byte 15 

Alterna te space is exhausted. No sense inf orma tion is put in the file. 

III Eq uipmen t Check (byte 0, bit 3) and Permanent Error (byte 1, bit 0) 

The equipment malfunctioned and retry is exhausted or not desirable. Sense 
information is put in the system log file. 

III Data Check (byte 0, bit 4) and Permanent Error (byte 1, bit 0) 

An uncorrecta ble data check occurred and command retry is exhausted. Sense 
information is put in the system log file. 

Since these errors are not recoverable, a console error message is printed to the 
operator. 

Recovery Action 2 ----------------------------------------------------
Exit with programming error or unusual condition indication. 

The error conditions that require recovery action 2 are: 

III Command Reject (byte 0, bit 0) 

A programming error occurred. No sense information is put in the file. 

III Block Size Exception (byte I, bit 1) 

An invalid block size is specified. No sense information is put in the 
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Since the error is a programming or unusual error and is not recoverable, the operation 
cannot be completed. Program abnormal exit routines could be used, if available. 

Recovery Action 3 _________________________________ _ 

Repea t operation once and print console error message if error persists. 

The error conditions that require recovery action 3 are: 

II Intervention Required (byte 0, bit 1) 

The disk drive is offline or not on system. No sense inf orma tion is put in the system 
log file. 

II Bus Out Parity (byte 0, bit 2) 

The bus out parity error occurred. Sense information is put in the system log file. 

III Environmental Data Present (byte 2, bit 3) 

Statistical usage or error log information is present. Sense information is put in the 
system log file. 

Because the condition that caused the error may clear after one occurrence, repeat the 
opera tion. If the error condition con tin ues, refer to recovery action I for further 
proced ures. 

Recovery Action 4 ---------------------------------------------------------------
Prin t console error message and repeat the operation up to ten times if needed. Print 
console error message if error condition continues. 

The error conditions that require recovery action 4 are: 

II Equipment Check (byte 0, bit 3) 

II Opera tor Message (byte I, bit 3) 

Sta te save operation (format 3 sense) in reporting disk control unit. Sense inf orma tion is 
put in the system log file. 

Prin t a console error message to immedia tel y notify the opera tor a bou t this error 
condi tion. Refer to recovery action 5 for further procedures. 

Recovery Action 5 ---------------------------------------------------------------
Repea t operation up to ten times if needed and print console error message if error 
condi tion con tin ues. 
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The error conditions that require recovery action 5 are: 

III Equipment Check (byte 0, bit 3) 

Equipment malfunction. Sense information is put in the system log file. 

III Check Data Error (byte 2, bit 0) 

An uncorrectable data check occurred during a check data operation. Sense 
information is put in the system log file. 

Because error condition may be intermittent, repeat the operation up to ten times. If the 
error condition continues, refer to recovery action 1 for further procedures. 

Recovery Action 6 -----------------------------------------------------------------
Correct last block and continue chain. 

The error conditions that require recovery action 6 are: 

III Data Check (byte 0, bit 4) 

III Correcta hIe (byte 2, bit 1) 

A correctable data check occurred in the last data area during a read operation. No sense 
information is put in the system log file. 

Perform the following procedures: 

1. The system recovery procedures use recovery action 6 as a step in recovering from a 
correctable data error that occurs in a block data area. 

When data check and correctable sense occurs (and possibly operation incomplete), 
sense bytes 18 through 23 (see 6.3) provide error pattern and displacement 
information. Error correction is done by aligning the error pattern in sense bytes 20 
through 23 with the erroneous data in main storage. The location of the erroneous 
data is determined by the displacement information in sense bytes 18 and 19, and by 
the counts provided in the interrupted channel program. 

Bytes not transferred to main storage bypass the error correction function. 

2. Simulate normal ending status for the channel command word that is completed when 
the error correction function is completed. 
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3. If the channel program is complete, the user program is notified of the completion. 
Issue a define extent command the same as the one in the interrupted channel 
program and command chain it to the next channel command word in the interrupted 
channel program, as determined from the simulated status to continue the channel 
program. 

Recovery Action 7 ________________________________ _ 

Correct block (not last) and resume operation. 

The error conditions that require recovery action 7 are: 

III Data Check (byte 0, bit 4) 

III Correctable (byte 2, bit 1) 

III Operation Incomplete (byte 1, bit 7) 

Correctable data check in the data area of any block except the last during a read 
operation. No sense information is put in the system log file. 

Perf orm the following procedures: 

1. The system recovery procedures use this error correction function as a step in 
recovering from a correctable data error that occurs in a block data area. 

When data check and correctable sense occurs (and possibly operation incomplete), 
sense bytes 18 through 23 (see 6.3) provide error pattern and displacement 
inf orma tion. Error correction is done by aligning the error pattern in sense bytes 20 
through 23 with the erroneous data in main storage. The location of the erroneous 
data is determined by the displacement information in sense bytes 18 and 19, and by 
the counts provided in the interrupted channel program. 

Bytes not transferred to main storage bypass the error correction function. 

2. A read restart channel command word must be used to resume the operation starting 
wi th the block after the block erroneous data was corrected. 

3. Complete the interrupted operation and continue the channel program by issuing a 
define extent command with the same parameters as the one in the interrupted 
channel program. 
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Recovery Action 8 ____ ~_-_-----------~-------------

Retry block (not first) and resume operation. 

The error conditions that require recovery action 8 are: 

l1li Data Check (byte 0, bit 4) 

iii Opera tion Incomplete (byte 1, bit 7) 

An uncorrectable data check occurred in the data area of any block except the first 
during a read operation. No sense information is put in the system log file. 

Perform the following procedures: 

1. Use a read or write restart channel command word to retry the operation starting 
with the block in which the error occurred. Set the restart command code to a read 
command if sense byte 8, bit 7 equals 0. Otherwise, set it to a write command. 

2. Complete the interrupted operation and con tin ue the channel program by issuing a 
define extent command with the same parameters as the one in the interrupted 
channel program. 

Recovery Action 9 ______ ----~----------------------

Resume operation. 

The error condition that requires recovery action 9 is: 

II Opera tion Incomplete (byte 1, bit 7) 

A seek error occurred after the start of data transfer during a read or update write (with 
check data modifier bit off) operation. No sense information is put in the system log 
file. 

Perform the following procedures: 

1. Use a read or write restart channel command word to resume the operation starting 
with the block after the point of interruption. Set the restart command code to a 
read command if sense byte 8, bit 7 equals 0. Otherwise, set it to a write command. 

2. Complete the interrupted operation and continue the channel program by issuing a 
define extent command with the same parameters as the one in the interrupted 
channel program. 
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Recovery Action 10 

Exit with programming error if blocks of user's data set or else correct extent limits and 
retry operation 

The error condition that requires recovery action 10 is: 

III File Protected (byte 1, bit 5) 

Locate argument violated the define extent specifications. No sense information is put in 
the system log file. 

If the blocks specified by the locate command are not in the user's data set perform 
recovery action 2. Otherwise, the host system software supplies correct extent limits. 
Complete the operation and continue the channel program. To do this issue a define 
extent command with the modified extent limit parameters and command chained to the 
locate channel command word in the interrupted channel program, as determined from 
the in terru pt status. 
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Appendix A. Error Condition and System Recovery 
Action Summary 

This appendix summarizes the error condition information and the system recovery 
actions from Section 7. 

Error Condition from Sense Bytes System Recovery Action 

Byte Bit Name Description Log Action Description 

0 0 Command A programming error occurred. No 2 Exit with the programming 
Reject error or unusual condition 

indication. 

0 0 Command A write command was received No 2 Print the console error 
Reject with the WRITE PROT switch set message. 

1 6 Write for read-only operation. 
Inhibited 

0 0 Command The alternate space is ex- No 1 Print the console error 
Reject hausted. message. 

1 7 Operation 
Inco~lete 

0 1 Intervention The disk drive is off line or No 3 Repeat the operation once. 
Required not on subsystem. If the error persists, print 

the console error message. 

0 2 Bus Out A bus out parity occurred. Yes 3 Repeat the operation once. 
Parity If the error persists, print 

the console error message. 

0 3 Equipment An equipment malfunction Yes 5 Repeat the operation up to 10 

Check condition occurred. times if needed. If the error 
pers i sts, pri nt the console 
error message. 

0 3 Equipment An equipment malfunction cond- Yes 1 Print the console error 
Check tion occurred and retry is message. 

1 0 Permanent exhausted or undesirable. 
Error 
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Error Condition from Sense Bytes System Recovery Action 

Byte Bit Name Description Log Action Description 

o 3 Equipment A state save operation (format Yes 4 Repeat the operation up to 10 

o 
1 

o 
1 

o 
2 

o 
2 

1 

2 

2 

A-2 

3 

4 

o 

4 

7 

4 

1 

4 
1 

7 

5 

7 

o 

3 

Check 3 sense) exists in reporting times if needed. If the error 
Operator 
Message 

Data Check 
Permanent 
Error 

Data Check 
Operation 
Incorrplete 

Data Check 
Correctable 

Data Check 
Correctable 
Operation 
Incorrplete 

Block Size 
Exception 

FHe 

Protected 

Operation 
Incorrplete 

Check Data 
Error 

disk control unit. 

An uncorrectable data check 
occurred and command retry is 
exhausted. 

Yes 

An uncorrectable data check No 
occurred in a data area of any 
block, except for the first 
block during a read operation. 

A correctable data check No 
occurred in the last data area 
during a read operation. 

A correctable data check No 
occurred in the data area of 
any block, except the last 
block during a read operation. 

An invalid block size was 
specified. 

A locate argument violated 
the define extent specifica­
tions. 

No 

No 

A seek error occurred after No 
the start of data transfer and 
during a read or update write 
with the check data modifier 
bit off. 

An uncorrectable data check 
occurred during a check data 
operation. 

Yes 

Environmental A statistical usage and/or 
Data Present error log information is 

present. 

Yes 

8 

6 

7 

2 

10 

9 

5 

3 

persists, print the console 
error message. 

Print the console error 
message. 

Retry the block (not first 
block) and resume operation. 

Correct the last block and 
continue the chain. 

Correct the block (not last) 
and resume operation. 

Exit with programming error or 
unusual condition indication. 

Exit with programming error if 
blocks out of user's data set 
or else correct extent limits 
and retry operation. 

Resume operation. 

Repeat the operation up to 10 
times if needed. If the error 
persists, print the console 
error message. 

Repeat the operation once. If 
the error persists, print the 
console error message. 
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A 

access error 

block 

An error results from an access 
movement. Also called seek error. 

B 

See Logical block. 

c 
channel command word (CCW) 

A CCW specifies the information 
necessary for the channel, control 
unit, and addressed drive to initiate 

Glossary 

E 

error correction code (ECC) 

FIPS 

Bits appended to data and addresses 
that allows a device to detect 
double bit errors and correct single 
bit errors. 

F 

Acronym for Federal Information 
Processing Standard. This is a 
National Bureau of Standards disk 
subsystem interface standard. 

H 

an I/O operation. host system 

channel program 

A sequence of CCWs that control 
the operation of a su bchannel 

command chaining 

Another command for the addressed 
drive immediately follows device 
end status. 

command retry 

A status indication that signals the 
I/O channel to retry a command 
wi thou t interrupting the system. 

UP-11627 

The computer system to which the 
disk subsystem is attached. 

L 

logical block 

A block of data that is the unit of 
inf orma tion read or recorded 
during read or write operations. 

p 

positioning time 

The time required for the accessor 
mechanism to move the read/write 
heads to the desired position. 
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R 

recovery action 

A code created by the control unit 
and transmitted to the host in an 
external interrupt word. 

s 

sector 

seek 

A physical section of a track. 

An operation that positions the 
read/write heads to the addressed 
cylinder. 

Glossary-2 

status 

sense 

A byte of information presented to 
the I/O channcl by the con trol unit 
tha t indica tC$ the currcn t condition 
of a device. 

Up to 24 bytes of information 
genera tcd by the con trol unit to 
describe the condition of a device. 
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Access time 1-1 

Addressing 
con trol unit 2-2 
disk drive 2-2 

A 

8 

Block multiplexer channel 1-1 

Buffering 1-4 

Busy status 5-3 

c 
Channel expansion 1-2 

Channel interface 1-1 

Characteristics 1-3 

Command chaining 3-9 

Commands 
control 4-3 
in trod uction 4-1 
listed alpha beticall y 4-3 
listing by type 4-2 
read 4-12 
search 4-16 
sense 4-18 
write 4-15 

Components 1-1 
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Con tingen t connection 5-6 

Control commands 4-3 

Con trol unit 
addressing 2-2 
buffer 1-1 
description 1-4 
error checking 1-5 
error conditions 7-1 
expansion 1-2 
features 1-4 
operation 1-4 
selection 2-1 
selection sequence 2-1 

Control unit busy status 5-4 

Cylinder def ini tion 2-6 
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Da ta capacity 1-1 

Da ta field 2-5 

Defective track handling 2-7 

Define extent command 4-5 

Define extent parameters 4-6 

Device busy sta tus 5-4 

Device release command 4-23 
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Device reserve command 4~22 

Disk control unit 
See Control unit. 

Disk drive 
addressing 2-2 
capacities 2-2 
expansion 1-2 
specifications 1-3 
track format 1-5, 2-2 

Disk su bsystem cabinet 1-2 

Dual-access configuration 1-6 

Dual-access feature 1-1 

ECC field 2-5 

Ending status 5-4 

Error 
checking 1-5 
conditions 7-1 
counters 6-10 
logging 6-9 

FIPS interface 2-1 

Formats 
cylinder 2-6 
data field 2-5 
ECC field 2-5 
gap fields 2-3 
identification 2-4 
sector 2-3 
track 2-2, 2-5 

Gap fields 2-3 
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Hardware error detection 7-1 
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I/O operations 3-1 

Identification field 2-4 

Initial status 5-3 

In terface lines 3-1 

Interface signal sequences 3-6 
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Loca te command 4-7 

Locate command parameters 4-8 

Logical block 2-2 
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Multiple status indications 5-6 
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No operation command 4-4 
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Pending status 5-5 

Performance characteristics 1-3 

Physical sector 2,.2 
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Read and reset buffered log command 4-20 

Read command 4-12 

Read device characteristics command 4-21 

Read IPL command 4-13 

Recovery actions 7-10 

Recovery procedures 7-1 

Remote power feature 1-2 
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Search commands 4-16 

Search equal command 4-17 

Search equal/high command 4-18 

Sector format 2-3 

Selector channel 1-1 

Sense commands 4-18 

Sense format bytes 
control unit control checks (fmt 3) 6-7 
control unit equipment checks (fmt 2) 6-7 
data checks with displacement (fmt 5) 6-8 
device equipment check (fmt 1) 6-6 
program or system check (fmt 0) 6-6 
uncorrectable data check (fmt 4) 6-7 
usage statistics errors (fmt 6) 6-8 

Sense I/O command 4-18 
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Sense inf orma tion 
block number (Series 1100) 6-5 
block size exception 6-3 
bus out parity 6-2 
bytes 0 - 7 6-1 
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check data error 6-3 
command reject 6-1 
correct a ble 6-4 
da ta check 6-2 
description 6-1 
en vironmen tal data present 6-4 
equipment check 6-2 
file protected 6-3 
format code 6-5 
head address 6-4 
high order cylinder address 6-4 
intervention required 6-2 
low order cylinder address 6-4 
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operation incomplete 6-3 
opera tor message 6-3 
permanent error 6-2 
sector number (System 80) 6-5 
write inhibited 6-3 

Single-access configuration 1-6 

Status byte description 5-1 

Sta tus inf orma tion 
busy status 5-3 
con tingen t connection 5-6 
con trol unit busy 5-4 
device busy 5-4 
ending status 5-4 
ini tial status 5-3 
multiple status indications 5-6 
pending status 5-5 
sta tus byte 5-1 

Storage capacity 1-1 

Subsystem configurations 1-1 

System 80 search commands 4-16 

System recovery actions 7-10 
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Test I/O command 4-4 

Track defect handling 2-7 

Track definition 2-5 

Transfer ra te 1-3 
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Unconditional reserve command 4-24 

Usage error counters 6-9 
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Write commands 4-15 
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