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The active notchfield indicates the notch that this and subsequent MODE SELECT and MODE SENSE commands
shall refer to, until the active notch is changed by a later MODE SELECT command. The value of the active notch
shall be greater than or equalto 0 and less than or equal to the maximum numberof notches. An active notch value
of zera indicatesthat this and subsequent MODE SELECT and MODE SENSE commandsrefer to the parameters that
apply acrossall notches.

Thestarting boundary field indicates the beginning ofthe active notchor,if the active notchis zero, the beginning
boundary of the logical unit. If the LPNbit is one, then the four bytes represent a logical block address, If the LPN
bit is zero, then the three mostsignificant bytes shall represent the cylinder numberandthe leastsignificant byte shall
represent the head number, This field shall be reported as unchangeable. When used with the MODE SELECT
commandthis field is ignored.

The ending boundary field indicates the ending of the active notchor,if the active notch is zero, the ending of the
logicalunit. If the LPN bit is one, then the four bytes represent logical block address. If the LPN bit is zero, then the
three mostsignificant bytes shall representthe cylinder numberandthe least significant byte shall represent the head
number. This field shall be reported as unchangeable. When used with the MODE SELECT commandthisfield is
ignored.

Each notch shall span a set of consecutive logical blocks on the logical unit, the notches shall not overlap, and no
logical block shall be excluded from a notch.

The pages notchedfield is a bit map of the mode page codesthatindicates which pages contain parameters that
maybedifferent for different notches. The most significantbit of this field corresponds to page code 3Fh and the
least significant bit corresponds to page code OOh, Ifa bit is one, then the corresponding mode page contains
parameters that may bedifferent for different notches. If a bit is zero, then the corresponding mode page contains
parameters that are constantfor all notches. This field shall be reported as unchangeable.

9.3.3.6 Read-write error recovery page

The read-write error recovery page (see table 168) specifies the error recovery parameters thetarget shall use during
any commandthat performsa reador write operation to the medium (e.g. READ(6), READ(10), WRITE(6), WRITE(19),
COPY, COMPARE, WRITE & VERIFY,etc.).

Table 168 - Read-write error recovery page
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The parameters savable (PS) bit is only used with the MODE SENSE command. Thisbit is reserved with the MODE
SELECT command. A PSbit of one indicates that the target is capable of saving the page in a non-volatile vendor
specific location.

An automatic write reallocation enabled (AWRE) bit of oneindicatesthat the target shall enable automatic reallocatior
to be performed during write operations. The automatic reallocation shall be performedonlyif the target has thevalic
data (e.g.original data in the buffer or recovered from the medium). Thevalid data shall be placed in the reallocate
block. Error reporting as required by the error recovery bits (EER, PER, DTE, and DCR)shall be performedonly afte
completion of the reallocation. The reallocation operation shall report any failures that occur. See the REASSIGI
BLOCKS command(9.2.10) for error procedures.

An AWREbit of zero indicates that the target shall not perfarm automatic reallocation of defective data blocks durine
write operations.

An automatic read reallocation enabled (ARRE)bit of one indicates that the target shall enable automatic reallocatioi
of defective data blocks during read operations. All error recovery actions required by the error recovery bits (TE
EER, PER, OTE, and DCR) shall be executed. The automatic reallocation shall then be performed onlyif the targe
successfully recovers the data, The recovered data shall be placed in the reallocated block. Error reporting a:
required by the error recovery bits shall be performed only after completion of the reallocation. The reallocatio:
process shall present any failures that occur, See the REASSIGN BLOCKS command(9.2.10) for error procedures.

An ARRFEbit of zero indicates that the target shall not perform automatic reallocation of defective data blocks durin
read operations.

A transfer block (TB) bit of one indicates that a data block that is not recovered within the recovery limits specifie:
shall be transferred to the initiator before CHECK CONDITIONstatusis returned, A TB bit of zero indicates that sucl
a data block shall not be transferred to theinitiator. The TB bit does not affect the action taken for recovered data

Aread continuous (RC)bit of oneindicates the targetshall transfer the entire requested length of data without addin:
delays to perform error recovery procedures. This implies that the target may send data that is erroneous o
fabricated in order to maintain a continuous flow of data. The target shall assign priority to this bit over conflictir
error control bits (EER, DCR, DTE, and PER)within this byte.

NOTE 129 Fabricated data may be data already in the buffer or any other target-specific data, This bit is typically used
in image processing, audio, or video applications.

A RC bit of zero indicates that error recovery operations that cause delays are acceptable during the data transfei
Data shall not be fabricated.

The individual bit definitions for EER, PER, OTE and DCRare contained in table 169. The combinations of these bit

are explained in table 170,
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“oreooh|eecription——SOSCSSCSCSC*S
An enable early recovery (EER) bit of one indicates that
the target shall use of the most expedient form of error
recovery first. This bit only applies to data error
recovery and it does not affect positioning retries and
the message system error recovery procedures,

An EER bit of zere indicates that the target shall use an
error recovery procedure that minimizes the risk of mis-
detection or mis-correction,

A post error (PER) bit of one indicates that the target
shall report recovered errors.

A PER bit of zero indicates that the target shall not
report recovered errors. Error recovery procedures shall
be performed within the limits established by the error
recovery parameters.

A disable transfer on error (DTE) bit of one indicates
that the target shall terminate the data phase upon
detection of a recovered error,

A OTE bit of zero indicates that the target shall not
terminate the data phase upon detection of a recoverederror.

A disable correction (DCA) bit of one indicates that
error correction codes shall not be used for data error
recovery.

A DOR bit of zero allows the use of error correction
 

 
NOTE 130 An EERbit of one may imply an increase in the probability of mis-detection or mis-correction. An EER bit of
zero typically means that the specified retry limit is exhausted prior to using error correction codes,
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Table 170 - Combined error recovery parameter descriptions

(EER PER DTE OCR|Description .
Oo 0 0 0 The full number of retries (specified in the read, write

or verify retry count field) and error correction are
attempted to recover the data (EER and DCR set to 0). A
CHECK CONDITION is not reported at the completion of the
command for recovered errors (PER set to 0), The command
terminates with CHECK CONDITION status before the
transfer count is exhausted only if an unrecoverable
error is detected, If an unrecoverable data error
occurred, the data in the block with the unrecoverable
error may or may not be transferred to the initiator
depending on the setting of the transfer block (TB) bit
(read operation only).

 

  
  
  
  
  
    

  
  
   
 Error correction is disabled (DCR set to one) so only the

full number of retries (apen® ied in the read, write orverify retry count field) are attempted to recover the
data (EER set to 0). A CHECK CONDITION is not reported
at the completion of the command for recoverable errors
(PER set to 0). The command terminates with CHECK
CONDITION status before the transfer count is exhausted
only if an unrecoverable error is detected, If an
unrecoverable data error occurred, the data in the block
with the unrecoverable error may or may not be
transferred to the initiator depending on the setting of
the transfer block (TB) bit (read operation only).

  
  
    
  
  
  
  
   

 Invalid mode (PER must be set to one if OTE is set to
one). 1) 

   saves mode (PER must be set to one if DTE is set toone).

  The full number of retries (specified in the read, write
or verify retry count field) and error correction are
attempted to recover the data (EER and DCR set to 0).
The command terminates with CHECK CONDITION status before
the transfer count is exhausted only if an unrecoverable
error is detected, If an unrecoverable data error
occurred, the data in the block with the unrecoverable
error may or may not be transferred to the initiator
depending on the setting of the transfer block (TB) bit
(read operation only). A CHECK CONDITION with a sense

key of RECOVERED ERROR is reported at the completion ofthe command for any recoverable error that occurs (PER
set to 1). The information field in the sense data shall
contain the logical block address of the last recovered
error which occurred during the transfer.
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Table 170 ~ (continued)

Error correction is disabled (DCR set to one) so only the
full number of retries (specified in the read, write or
verify retry count field) are attempted to recover the
data (EER set to 0). The command terminates with CHECK
CONDITION status before the transfer count is exhausted
only if an unrecoverable error is detected. If an
unrecoverable data error occurred, the data in the block
with the unrecoverable error may or may not be
transferred to the initiator depending on the setting of

the transfer block (TB) bit (read operation bnCHECK CONDITION with a sense key of RECOVERED ERROR is
reported at the completion of the command for an
recoverable error that occurs (PER set to 1). The
information field in the sense data shall contain the
logical block address of the last recovered error which
occurred during the transfer.

  
  

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

  
  
    
  
  
  

  
  
  
  

  
  

  
  
  
  

  
  
  

  
  
  
  
  
  
  
 

The full number of retries (specified in the read, write

or verify retry count eae) and error correction areattempted to recover the data (EER and DCR set to 0).
The command terminates with CHECK CONDITION status before
the transfer count is exhausted if any error (recoverable
or unrecoverable) is detected (DTE set to 1). The
information field in the sense data shall contain the
logical block address of the block in error, If an
unrecoverable data error occurs the data in the block

with the error may or may not be transferred to theinitiator depending on the setting of the transfer block
(TB) bit (read operation only). 
Error correction is disabled (DCR set to one) so only the

full number of retries Uipect ied in the read, write orverify retry count field) are attempted to recover the
data (EER set to 0). The command terminates with CHECK
CONDITION status before the transfer count is exhausted
if any error (recoverable or unrecoverable) is detected
(DTE set to 1). The information field in the sense data
shall contain the logical block addrass of the block in
error. If an unrecoverable data error occurs the data in
the block with the error may or may not be transferred to
the initiator depending on the setting of the transfer
block (TB) bit (read operation only).

The fewest possible retries and error correction are
attempted to recover the data (EEA set to one and DCR set

to ae A CHECK CONDITION is not reported at thecompletion of the command for recoverable errors (PER set
to 0). The command terminates with CHECK CONDITION
status before the transfer count is exhausted only if an
unrecoverable error is detected. If an unrecoverable
data error occurred, the data in the block with the
unrecoverable error may or may not be transferred to the
initiator depending on the setting of the transfer block
(TB) bit (read operation only).
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Table 170 - (concluded)

Invalid mode (DCR must be set to zero if EER is set to
one).
  
 Invalid mode (PER must be set to one if DTE is set to

one). 1) 
 
 

  

Invalid mode (PER must be set to one if DTE is set to
one). 1)  
 
 
 

 The fewest possible retries and arror correction are
attempted to recover the data (EER set to one and DCA set
to 0). The command terminates with CHECK CONDITION
status before the transfer count is exhausted only if an
unrecoverable error is detected. If an unrecoverable
data error occurred, the data in the block with the
unrecoverable error may or may not be transferred to the
initiator depending on the setting of the transfer block
(TB) bit (read operation only). CHECK CONDITION with a
sense key of RECOVERED ERROR is reported at the
completion of the command for any recoverable error that
occurs (PER set to 1). The information field in the
sense data shall contain the logical block address of the
last recovered error which occurred during the transfer.

   
  

  
  
  
  
  
  
  
 

  ee co (DCR must be set to zero if EEA is set toone). 1  The fewest possible retries and error correction are
attempted to recover the data (EEA set to one and DCA set
to 0). The command terminates with CHECK CONDITION

status before the transfer count is exhausted if anyerror (recoverable or unrecoverable) is detected (DTE set
to 1). The information field in the sense data shall
contain the logical block address of the block in error.
If an unrecoverable data error occurs the data in the
block with the error may or may not be transferred to the
initiator depending on the setting of the transfer block
(TB) bit (read operation only).

  
  
  

  
  
  
  
   
 Invalid mode (DCR must be set to zero if EER is set to

one). 1)

If an invalid mode for the error recovery combination is .
sent by the initiator the target shall return CHECK CONDITION  status with the sense key set to ILLEGAL REQUEST and the

The read and write retry count fields specify the numberoftimes that the target shall attemptits recovery
algorithm during read and write operations, respectively. If the retry count field and the recovery timelimit field
are both specified ina MODE SELECT command,thefield that requires the least time for data error recovery
actions shall have priority.

The correction span field specifies the size, in bits, of the largest data error burst for which data error correction
may be attempted. A correction span of zero specifies that the target shall useits default value orthat this field is
not supported.

The head offset count field specifies in two's-complement notation an incremental offset position fram the track
center to which the heads shall be moved, Theeffect of this field on write operations is unspecified. A head
offset count of zero indicates that no offset is specified. A positive value indicates moving in the direction of
increasing logical block addresses. A negative value indicates moving in the direction of decreasing logical block
addresses, Any value specified in this field does not preclude the target from using positive or negative head
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offset during error recovery. However, after any error recovery is completed the target shall return the head offset
to the value specified in this field.

NOTE 181 The degree of offset for each incremental value and the numberofvalid values are device specific.. It is
recommended that the numberof valid values be equalfor the positive and negative head offset counts.

Thetarget shall return CHECK CONDITIONstatus and shall set the sense key to ILLEGAL REQUESTif an
unsupported head offset value is specified. The valid bit shall be set to one andthe information field shall be set
to the positive value of the maximum head offset count that is supported. The target shall set the valid bit to zero
if it cannot determine the maximum headoffset count supported.

NOTE 132 lf the target does not support this field, it returns a zero value in the MODE SENSE command.)

The data strobe offset count field specifies in two’s-complement notation an incremental position to which the
recovered data strobe shall be adjusted from its nominal setting. The effect of this field on write operationsis
unspecified, A value of zero indicates that no data strobe offset is specified. A positive value indicates
movementin a positive direction as defined by the target. A negative value indicates movementin the negative
direction as defined by the target. Any value specified in this field does not preclude the target from using
positive or negative data strobe offset during error recovery. However, after any error recovery is completed the
target shall return the data strobe offset to the value specified in this field.

NOTE 133 The degree of offset for each incremental value and the numberof valid values are device specific. It is
recommended that the numberof valid values be equal for the positive and negative data strobe offset counts.

The target shall return CHECK CONDITIONstatus and shall set the sense key to ILLEGAL REQUESTif an
unsupported data strobe offset count value is specified. The valid bit shall be set to one andtheinformation field
shall be set to the positive value of the maximum data strobe offset count that is supported. The target shall set
the valid bit to zeroif it cannot determine the maximum data strobe offset supported.

NOTE 134 If the target does not support the data strobeoffset countfield, it returns a zero value in the MODE SENSE
command.

The recovery timelimit field specifies in increments of one ms the maximum time duration that the target shall use
for data error recovery procedures, The target may roundthis value as described in 7.5.4. The limitsin this field
specifies the maximum error recovery time allowed for any individual logical block. A recovery time limit of zero
specifies that the target shall useits default value.

If both retry count and recovery time limit are specified, the field that specifies the recovery action of least
duration shall have priority.
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9.3.3.7 Rigid disk drive geometry page

Therigid disk drive geometry page (see table 171) specifies parameters for direct-access devices employing a
rigid disk drive,

Table 171 - Rigid disk drive geometry page

Bit] 7
Byte

ro[PS[Reserves] Page code (Om)
fie.|Page length (16h)

(MSB)

  

  
  

Number of cylinders  
 (LSB) 

 
 

Number of heads

  (MSB) : ,
Starting cylinder-write precompensation  

 (LSB) 

   MSB

Starting cylinder-reduced write current

[2|ws8)
Drive step rate

(LSB)

14|(MSB)| - Landing zone cylinder
| 16 (LSB)

[eee17

18 Rotational offset

[20 | Medium rotation rate

(LSB)

afa|
Ce

The parameters savable (PS) bit is only used with the MODE SENSE command.Thisbit is reserved with the
MODE SELECT command. A PSbit of oneindicates that the target is capable of saving the page in a non-
volatile vendor-specific location,

  (LSB)

   

   
   

  
 

 
  

NOTE 135 This pageis intended to define drive geometry parameters of rigid disk drives, It may be used for other
devicesif applicable.

The numberofcylinders field defines the numberof physical cylinders used for data storage.

The numberof headsfield defines the physical number of heads used for data storage. Heads used exclusively
for servo information are excluded.

The starting cylinder for write precompensation field is the physical cylinder at which write precompensationis to
begin. Thefirst cylinder is numberzero. If the starting cylinder for write precompensation is equal to the value in
the numberof cylinders field, write precompensation shall be disabled by the target.
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Thestarting cylinder for reduced write currentfield is the physical cylinder at which write current is reduced, The
first cylinder is number zero. If the starting cylinder for reduced write current is equal to the value In the number
of cylindersfield, reduced write current shall be disabled bythe target.

The drive step rate field indicates the step rate in 100 ns increments. The target shall use the drive step rate,
greater than or equalto the drive step rate specified. If the target roundsthis field it shall terminate the command
as described in 7.5.4. A value of zero requests the target to setits default value.

The landing zonecylinderfield indicates two's complement location where the target shall position the disk
heads. A negative valueindicates that the heads are positioned below cylinder zero by that numberof cylinders.
A positive value greater than the numberof cylinders indicates that the heads are positioned beyond the cylinders
used for data storageat the cylinder location specified. A zero indicates that the default should be used,

Therotational position locking (RPL)field is used for spindle synchronization as defined in table 172. See K of
the ANSI X3.170A-1991for further information on synchronized spindles.

Table 172 - Rotational position locking———— er

Description

Indicates that spindle synchronization is disabled or not supported
The target operates as a synchronized-spindle slave
The target operates as a synchronized-spindle master
The target operates as a synchronized-spindle master control

 

  
  
  
  

NOTE 136 The signals and connectors used for rotational position locking are external to the SCSI bus and are not
part of this standard.

\f a targetfails to achieve synchronizationit shall create a unit attention condition to all initiators. The sense key
shall be set to UNIT ATTENTION andthe additional sense code set to RPL STATUS CHANGE.

If subsequent to achieving synchronization the target detects a change of synchronization;
a) and, if the logical unit is not presently executing an |/O processfor the initiator, the target shall create a unit

attention condition. The sense key shall be set to UNIT ATTENTION and the additional sense code set to
RPL STATUS CHANGE.

b) and, if the logical unit is presently executing an |/O process and no othererror occurs,then the target shall
return CHECK CONDITIONstatus. The sense key shall be set to RECOVERED ERRORif the target is able
to complete the I/O process or HARDWARE ERRORif the targetis unable to complete the |/O process.
The additional sense codeis set to RPL STATUS CHANGE.

Therotational offset indicates the amount of rotational skew that the target shall use when synchronized. The
rotational skew is applied in the retarded direction (lagging the synchronized spindle master control). The value
in the field is the numerator of a fractional multiplier that has 256 as its denominator (e.g. a value of 128 indicates
a one-half revolution skew). A value of zero indicates that rotational offset shall not be used. This value may be
rounded as defined in 7.5.4. Therotational offset is not used when a target is configured as synchronized-spindle
master,

The medium rotation rate indicates the speed at which the medium rotates. The unit of measure is rotations per
minute (e.g. 3 600 rpm).

9.3.3.8 Verify error recovery page

Theverify error recovery page (see table 173) specifies the error recovery parameters the target shall use during
the VERIFY command, the verify operation of the WRITE AND VERIFY commandand the verify operation of the
COPY AND VERIFY command.
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Table 173 - Verify error recovery page
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 Verify recovery time limit  
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The parameters savable (PS) bit is only used with the MODE SENSE command. This bit is reserved with the
MODE SELECT command, A PShit of one indicates that the target is capable of saving the page in a non-
volatile vendor-specific location,

The AWREbit as defined in the read-write error recovery page (see 9.3.3.6) applies to the WRITE AND VERIFY
command, The VERIFY and COMPARE commandsshall not perform automatic reallocation. The COPY and
COPY AND VERIFY commands might or might not perform automatic reallocation depending on the settings of
the mode parameters,

The EER, PER, OTE and DCRbits are defined in 9.3.3.6, The combinations of these bits is defined in 93.3.6,

The verify retry count field specifies the numberof times that the target shall attemptits recovery algorithm during
a verify operation. If the verify retry count and the verify recovery timelimit are both specified, the one that
requires the least time for data error recovery actions shall have priority.

The verify correction span field specifies the size, in bits, of the largest burst data error for which data error
correction may be attempted. If the target does not Implementthis field, a value of zero Is returned in MODE
SENSEdata.

Theverify recovery timelimit field specifies in increments of one millisecond the maximum time duration that the
target shall use error recovery procedures to recover data for an individual logical block. The target may round
this value as described in 7.5.4. If the verify retry count and the verify recovery time limit are both specified, the
one that requires the least time for data error recovery actions shall have priority.

NOTE 137 To disable all types of correction and retries the initiator should set the EER bit to zero, the PER, DTE and
DCRbits to ane and the numberofretries and recovery timelimit to zero,
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9.4 Definitions specific to direct-access devices

9.4.1 cache memory: A temporary (and often volatile) data storage area outside the user-accessible area. A
cache memory is usually faster to access than the medium andthus hasthe effect of increasing data throughput
by reducing the numberof accesses to the medium.

9.4.2 non-volatlla medium: Physical storage medium that retains data written to it for a subsequent read
operation through a power-on condition, An exampleof this is a disk device that stores data as magneticfields
that do not require device powerto exist.

9.4.3 notch: A notch refers to all or part of the medium having a consistent set of geometry parameters.
Notches are used to increase storage capacity by optimizing the numberof sectors per track between the inner
and outer tracks.

9.4.4 user-accessible: The area of the medium that can be read from or written to by READ and WRITE
commands.

9.4.5 volatile medium: Medium that may not retain data written to it for a subsequent read operation through a
power-on condition, An example of this is a silicon memory device that loses data written toit if device poweris
lost.
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10 Sequential-access devices

10.1 Sequential-access device model

10.1.1 Physical elements

Sequential-access devices (called devices below) optimize their use in storing or retrieving user data in a
sequential manner. Since access is sequential, position changestypically take a long time, when compared ta
direct-access devices,

Sequential-access devices are usually tape devices. The remainderof this description is from the point of view o!
a tape device; however, other implementations are not precluded.

The recording medium for tape devices consists of various widths and lengths of a flexible substrate coated with
a semi-permanent magnetic material, The recording medium may be wound onto single reels or encapsulated
into cartridges containing both a supply reel and a take-up reel. Several American National Standards exist
covering the construction of reels and cartridges for interchange as well as recording techniques for many of the
format or density combinations.

A complete unit composed of the recording medium andits physical carrier (6.9, reel, cartridge, cassette) is
called a volume. Volumes have an attribute of being mounted or de-mounted on a suitable transport mechanism

Mounted is the state of a volume whenthe device is physically capable of executing commands that cause the
medium to be moved. A volume is de-mounted whenit is being loaded, threaded, unloaded, unthreaded, or
when not attached to the device.

Ready is the state of the device when medium access and non-medium access commands can be executed.
The device is not ready when no volume is mounted or, from theinitiator's perspective, whenever all medium
access commands report CHECK CONDITIONstatus and a NOT READYsense key. Some devices may have a
separate switch function which places the device in a not ready state even when a volume is mounted,

The write enabled or write protected state determines when aninitiator may write information on a volume. This
attribute is usually controlled by the user of the volume through manualintervention (e.g. thumbwheel switch).

The recording medium has two physicalattributes called beginning-of-medium (BOM) and end-of-medium (EOM).
Beginning-of-medium is at the end of the medium thatis attached to the take-up reel. End-of-medium is at the
end of the medium that is attached to the supply reel. In some cases, the medium is permanently affixed to one
or both of the reel hubs.

As shown in figure 18, the entire physical length of medium is not usable for recording data. For most volumes, a
length of the medium is reserved before the beginning-of-medium and after the end-ot-medium position. This is
done to provide sufficient tape wraps onto the reel hub(s) and to ensure that recording starts in an undamaged
section of the medium.
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Figure 18 - Typical volume layout

10.1.2 Data storage characteristics

The position on the medium where a pattern of recorded signal may be written by one write componentis called
a track (see figure 19). A device may write or read from one or moretracks at a time, depending on the format.

BOM
SSSSSSSESSSSeSS——————_————EEEEEEEE—————eet

Track 1
Track 2

Track na—1
Track 7m
SSSSSEELSSSSSSS
 

Figure 19 - Typical medium track layout

On a new volume,recording of one or more tracks begins after mounting the volume and moving from
beginning-of-medium toward end-of-medium. The numberof tracks written at onetime is called a track group
(TrkGrp). For recorded volumes, readingin the forward direction follows the same course oftracks as when
writing.

If not all tracks are recorded at the sametime, and the device reverses direction when approaching end-of-
medium and begins writing on remainingtracks, the recording methodis called serpentine. For serpentine
devices that record only onetrack at a time, each physical track represents one track group (see figure 20).

EOM
eeeeeeeeeeeeEEoEoooooe————————EeeE———————eEEEE————_———————EE—ESSSS

$$.$$Trp 1
SSTrp 2

————_$_$—
TrkGrp n 

Figure 20 - Serpentine recording example
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Some multi-track devices have only one track group, using a parallel storage format that supports the
simultaneous recording ofall available tracks (see figure 21).

BOM
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Track 1
Track 2

Track n—1
Track n
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Figure 21 - Parallel recording example

The serpentine and parallel recording formats shown in the previous examples define tracks as longitudinal
patterns of recorded information. One other storage format used by some devices records tracks diagonally
across the medium. This recording technique is known as helical scan (see figure 22).

BOM EOM

saxMUMa
Figure 22 - Helical scan recording example

 
For most recording formats, an area at beginning-of-medium contains a formatidentification in the form of a tone
burst or someother recognizable pattern. User data is not recordedin this area. The format identification is an
attribute of a volume used for interchange purposes andis defined in applicable standards,

Whenwriting, the initiator needs an indication that it is approaching the end of the permissible recording area.
This position, called early-warning (EW), is typically reported to theinitiator at a position early enough for the
device to write any buffered data to the medium while still leaving enough room for additional recorded labels or
filemarks, Some American National Standards include physical requirements for a marker placed on the medium
to be detected by the device as early-warning (see figure 23).

BOM EW EOM

$$$

Figure 23 - Early-warning example

For devices which implementlarge data buffers, the early-warning position defined by a physical marker may be
too close to the end of the recording region to permit emptying the data buffer(s). For these devices, a logical
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concept of early-warningis often used to signal theinitiator at an appropriate location prior ta the physical
marker.

10.1.3 Partitlons withln a volume

Anotherattribute of a volumeis called a partition. Partitions consist of one or more non-overlapped mini-volumes,
each with its own beginning and ending points, contained within single physical volume. Each partition (x) within
a volumehas a defined beginning-of-partition (BOP x), an early-warning position (EW x), and an end-of-partition
(EOP x).

All volumes have a minimum of one partition called partition 0, the default data partition. For devices which
support only onepartition, the beginning-of-partition zero (BOP 0) may be equivalent to the beginning-of-medium
and the end-of-partition zero (EOP 0) may be equivalent to the end-of-medium.

Whena volumeis mounted,it is logically positioned to beginning of the default data partition (BOP 0), When a
REWIND commandis received in any partition (x), the device positions to the beginning-of-partition (BOPx).

Partitions on a volume do not need to be recorded in any defined order, nor do all partition numbers in a
sequence need to be present on a volume. It is sufficient for a device to be able to locate a partition, given its
code value, or determine that it does or does not exist on the volume. For interchange,information about which
partitions are present on a volume may be stored on the volumein a device-defined area (possibly unavailable to
the initiator) or the information may be an intrinsic attribute of the device implementation.

Figure 24 shows a possible partition implementation for a four-track serpentine recording device, assuming that
each track group defines a partition.

 
BOM EOM
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Figure 24 - Partitioning example ~ one partition per track group

Anotherpossible partition implementation for this four-track serpentine recording device is shown in figure 25,
using two track groups to define each partition,

TrkGrp1
TrkGrp2_ EOPO <—— WOAAAA-*’?_
TrkGrp3 BOP} ———AA+?
TrkGrp4 EOP 1 <— EW1@_—-—-A
SeSEeSEeaSe 

Figure 25 - Partitioning exampie - one partition per two track groups

The previous examples show the beginning and ending pointsfor a partition aligned with physical boundsof the
medium. This is not a mandatory requirementfor partitioning;it is sufficient for a device to be able to locate to
and stay in any partition bounded by a BOP x and EOP x, In this case, a recorded mark or some other device-
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recognizable attribute could be used to delineate the partitions. Figure 26 shows a possible two-partition
implementation for a device with only one track group.

SSSSS
TrkGrp1 BOPO—— Ewo —> EOPO0/BOP 1—_———————_> EW1—> EOP 1

—>_—o——gwsnkeg————
—

SEESEESSSSeeee
 

Figure 26 - Partitloning example - two partitions per track group

Three methods are defined in the MODE SENSE and MODE SELECT commandsfor managingpartitions; each
method is progressively moredifficult to implement and manage:

a) device-defined fixed locations;
b) device-defined based on aninitiator supplied numberof partitions and a device specific allocation

algorithm; and,
¢) definition by name and capacity by aninitiator.

10.1.4 Logical elements within a partition

The area between BOP x and EOP x onatypical recorded volume contains at least two typesof initiator
accessible elements, data blocks and tape marks. These elements are controlled and transferred between the
initiator and the medium using READ, READ REVERSE, WRITE, and WRITE FILEMARKS commands.

A unit of data supplied or requested by an initiator is called a logical block. Logical blocks are stored according
to the specifications of the format for the volume and may be recorded as one or more physical blocks on the
medium. When the physical black and the logical block are not recorded in a one-to-onerelationship,it is the
responsibility of the device to perform all blocking, de-blocking, padding, stripping, splitting or rebuilding of the
logical data block(s) sent by an initiator.

Filemarks are special recorded elements containing no user data. Thefilemark formatis defined in some
American National Standards, Initiators traditionally use filemarks to separate user data from labels and logical
groupings of data from each other. Since some format standards do not define an explicit end-of-data (EOD),
host software has often used conventions with filemarks to represent an EODindication. At least one American
National Standard specifically defines filemark use for this purpose. In some implementations, the device's EOD
definition may be specified the initiator using the MODE SELECT command.

A setmark is another type of special recorded element containing no user data, providing a segmentation scheme
hierarchically superior to filemarks. This level of segmentation is useful for some high capacity storage devices to
provide concise addressing and fast positioning to specific sets of data within a partition. In some
implementations, the detection and reporting of setmarks may be controlled bythe initiator using the MODE
SELECT command.

Inter-block gaps, the gaps betweenblocks,filemarks, and setmarks, are introduced on the medium atthe time a
block or mark is written without explicit action by the initiator. Minimum and maximum lengthsfor inter-block
gaps are defined in some American National Standards. In some devices, the length of inter-block gaps may be
selected bytheinitiator using the MODE SELECT commandwhile in other devices the gaps are fixed and non-
changeable,

In addition to blocks,filemarks, and setmarks, erase gaps may be recorded on the medium through use of the
ERASE command or device-initiated error recovery actions. Although explicitly recorded on the medium,there is
normally no distinction between two contiguous erase gaps. An erase gap may be a length of erased medium or
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a recorded pattern notdistinguishable as a block or mark, Minimum and maximum lengths for erase gaps are
defined in some American National Standards while some devices may have no implementation of an erase gap.

After writing data from BOPx, the medium is considered to be a contiguous grouping of blocks,filernarks,
setmarks, and gaps. Certain American National Standards define gap lengths which,if exceeded,are to be
considered as having reached blank medium. Depending on the format,this blank medium maybetreated as an
end-of-data indication, an error recovery area, or an unrecoverable medium error causing an interchange error.
Unrecorded volumes (new or erased) may exhibit blank medium characteristics if an attempt is made to read or
space the volume before data has been written.

A sequential-access device may be capable of supporting fixed or variable length blocks. The conceptof fixed or
variable modefor writing and reading blocks only indicates the method by whichtheinitiator specifies the size of
a lagical block for transfer and not the method of recording physical blocks on the medium. However, a device
that supports only fixed-length physical blocks may only be capable of supporting logical blocks of the same
length. The length of a logical block is always described in bytes. The length of a physical block may or may
not be recorded as an exact byte count, depending on the format.

10,1.5 Data buffering

A device may contain a temporary storage area capable of holding one or more logical blocks - a data buffer. A
device data buffer may include any combination of blocks,filemarks, and setmarksin the process of being written
to the medium, or it may contain read-ahead data blocks transferred from the medium,

A device with a data buffer may be capable of operatingin either a buffered made or an unbuffered mode. A
device with no data buffer operates only in unbuffered mode. Either term is only applicable to the mannerin
which the device managesinformation to be written to the medium. Buffered modeis not applicable during read
commands, regardless of whether read data passes through a data buffer,

A device operating in buffered mode may return GOODstatusfor write operations when all write data has been
successfully transferred from theinitiator into the device data buffer. For devices operating In unbuffered mode,
GOODstatus is not returned until all requested data,filemarks, or setmarks are successfully recorded on the
medium,

Whenissuing a buffered WRITE FILEMARKS commandwith the immediate bit set to one, GOODstatus is
returned as soon as the commandis validated. A WRITE FILEMARKS command with the immediate bit set to
zero causes any buffered blocks,filemarks, and setmarks to be written to the medium. Upon successful
completion of this process, which is called a synchronize operation, no blocks, filemarks, or setmarks remain in
the data buffer which have not been written to the medium. A synchronize operation has no effect on a data
butfer which contains only read-ahead data or write data which has already been successfully written to the
medium.

Should an unrecoverable write error occur while in buffered mode, the device generates an error condition to the
current active command. If no commandis active, the error may be reported on the next applicable operation as
a deferred error (see 8.2.14.2). For some implementations, asynchronous event notification or extended
contingent allegiance may be required. Refer to 7.5.5 and 7.7 for descriptions of asynchronous event notification
and extended contingentallegiance protocol.

The READ POSITION command may be used to determine the number and storage space of buffered blocks not
written before the unrecoverable error was encountered,

A device with read-ahead data blocks in the data buffer does not report an unrecovered read erroruntil the data
block in error is requested by an initiator.
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10.1.6 Recorded object descriptors (block Identifiers)

Some recording formats specify that recorded objects (blocks,filemarks, and setmarks) have identifiers included
in the recorded information to help determine write sequence and also to help detect device positioning errors.
The identifier values are unique within a partition and may be unique within a volume,

The use of the term black identifier may imply some arithmetic sequence applied to the assignment of recorded
objects. The block identifier assignment algorithm may be defined in an applicable format standard.

For some pre-formatted volumes,the identifiers are associated with physical blocks. In variable-length
implementations, the identifier can be associated with a physical block when the logical block and the physical
block have a one-to-one relationship on the medium.

Some formats may carry both physical and logical block identifiers recorded on the medium. When a logical
block is split over more than one physical block, or multiple logical blocks are concatenated to form a physical
block, the logical block identifier and the physical block identifier are not the same. Filemarks and setmarks may
or may not have recordedidentifiers, but if identifiers are used in the format, then each mark is assigned a value
even if it is not explicitly recorded.

The READ POSITION and LOCATE commandsusefour-byte fields to hald these format dependentidentifiers.
For some implementations, this value may correspond to a real physical location; however,it is sufficient for the
device to map the identifier to a value representing the unique recorded object. With this capability, the READ
POSITION command may be used to report a device-defined block identifier and theinitiator may use this value
with a LOCATE commandto position to the samelocation at some future time (provided the volume has not bee;
rewritten in the interim).

10.1.7 Direction and position definitions

For sequential-access devices, positioning has the connotation of logically being in, at, before, or after some
defined place within a volume. This definition means the position is capable of being repeated under the same
circumstances. The orientation of usage for the four words (in, at, before, or after) is in one direction, from BOP >
toward EOP x, All positioning defined below is worded from this perspective. Devices without buffers have some
physical position which relates to these logical positions. However, these definitions do not require the medium
to have a physical position equivalent to the logical position unless explicitly stated,

The forward direction is defined as logically progressing from BOP x toward EOP x. The reverse direction is
defined as logically progressing from EOP x toward BOP x. In serpentine devices, the logical forward or reverse
direction has an alternating relationship to the physical motion of the medium.

The concept of being in someposition means not being outside a defined region. The definition allows the
position to be on the boundary of a defined region. When a volumeis first mounted, the logical position is
always at the beginning of the default data partition (BOPO)., Whenever a valume is mounted and the medium
motion is stopped, the position is in some partition. While moving between partitions, there is no stable position.

The concept of being at some position indicates being positioned to a logical or physical extremity of a partition.
A sequential-access device may be positioned at beginning-of-medium, at BOP x, at end-of-data (EOD), at EOP x
or at end-of-medium (EOM), since these are stable positions at extremities of a partition.

The conceptof being before some position indicates that there is some element (data block,filemark, setmark, or
other defined point) which may be encountered when moving toward EOPx, if the proper commands are issued.
Being positioned before a particular data block meansthatif the device receives a valid READ command, the
data blockis transferred to the initiator. This position may also be before EW x and EOPx, since these are
defined points within any partition. However,if data has not been written to the end-of-partition, these points may
not be accessible bythe initiator.
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The conceptof being after some pasition indicates that there is some element(data block,filemark, setmark, or
other defined point) on the BOP x side of the current position which may be encountered if the proper commands
are issued. When a READ commandfora single data block has been succ
is after the transferred data block.

10.1.8 Error reporting

essfully executed, the logical position

If any of the following conditions occur during the execution of a commandthe target shall return CHECK
CONDITIONstatus, The appropriate sense key and additional sense code should be set, The followinglist
illustrates some error conditions and the applicable sense keys. Thelist does not provide an exhaustive
enumeration of all conditions that may cause the CHECK CONDITIONstatus.

Condition

Invalid logical block address

Unsupported option requested

Target reset or medium change since last commandfrom this initiator

Self diagnostic failed

Unrecovered read error

Recovered read or write error

Overrun or other error that might be resolved by repeating the command

Attempt a WRITE, READ, READ REVERSE,VERIFY, or RECOVER
BUFFERED DATA commandwith thefixed bit set to zero and
variable block modeis not supported

Attempt a WRITE, READ, READ REVERSE, VERIFY, or RECOVER
BUFFERED DATA command with a fixed bit of zero and
requested block length is not supported

Attempt a WRITE, READ, READ REVERSE, VERIFY, or RECOVER
BUFFERED DATA commandwithafixed bit of one and
MODE SENSEblock length set to zero

Attempt to execute an erase or write-type operation on
write protected medium

Deferred write error

Sense Key
ILLEGAL REQUEST

ILLEGAL REQUEST

UNIT ATTENTION

HARDWARE ERROR

MEDIUM ERROR
HARDWARE ERROR

RECOVERED ERROR

ABORTED command

ILLEGAL REQUEST

ILLEGAL REQUEST

ILLEGAL REQUEST

DATA PROTECT

MEDIUM ERROR
VOLUME OVERFLOW

in the case of an unrecovered read or write error, if the read-write error recovery page (10,3.3.4) is implemented,
the current values specify the target error recovery criteria, If this page is not implemented, the error recovery is
vendor-specific.

In the case of an unrecovered readerror,if the fixed bit is one, the valid bit shall be set to one and the
information field shall be set to the requested transfer length minus the actual numberof blocks read (not
including the unrecovered block). If the fixed bit is zero, the valid bit shall be set to one and the information field
shall be set to the requested transfer length. Upontermination, the logical position shall be after the unrecovered
block.
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In the case of an unrecovered write error, if unbuffered mode is selected and the fixed bit is set to one, the valid
bit shall be set to one and the information field shall be set to ihe requested transfer length minus the actual
number of blocks written. If unbuffered modeis selected and the fixed bit is set to zero, the information field shal

be set to the requested transfer length.

In the case of an unrecovered write error or a deferred write error, if buffered mode is selected and thefixed bit is

one,the valid bit shall be set to one and the information field shall be set to the total numberof blocks,filemarks,
and setmarks not written (the number of blocks not transferred from theInitiator plus the number of blocks,
filemarks, and setmarks remaining in the target's buffer). If buffered modeis selected and thefixed bit is zero,
the information field shall be set to the total numberof bytes, filemarks, and setmarks not written (the number of
bytes not transferred from the initiator plus the numberof bytes, filemarks, and setmarks remaining in the target's
buffer). In both cases, the value in the information field may exceed the transfer length.

In the case of an unrecovered write error or a deferred write error, if buffered mode 7h is selected, the error shall

be reported to thefirst initiator issuing a command (other than INQUIRY or REQUEST SENSE)orthefirst initiator
responding to asynchronous eventnotification. {f buffered mode 2h is selected, the error shall be reported to the
initiator with unwritten data in the buffer.

10.2 Command descriptions for sequential-access devices

The commandsfor sequential-access devices shall be as shown in table 174,

Table'174 - Garnimnarde for sequentalaccans¢devices
code

eanDEFINITIONCOMP.
coOPY.
COPY AND VERIFY
ERASE
INQUIRY
LOAD UNLOAD
LOCATE

LOG SENSE

| MODE SELECT(6)
MODE SELECT(10)

MODE SENSE (6)MODE SENSE(10)
PREVENT ALLOW MEDIUM REMOVAL
READ
READ BLOCK LIMITS
READ BUFFER
READ POSITION
READ REVERSE
RECEIVE DIAGNOSTIC RESULTS
RECOVER BUFFERED DATA
RELEASE UNIT
REQUEST SENSE
RESERVE UNIT
REWIND
SEND DIAGNOSTIC
SPAG
TEST UNIT READY
VERIFY
WRITE
WRITE BUFFER
WRITE FILEMARKS

Key: M
0
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—
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1
4
4
5
1
6
7
13
8
9
1
1
{
1
1
1
1
1
i
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= command implementation is mandatory.
= command implementation is optional.
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The following command codes are vendor-specific: 02h, O6h, 07h, O9h, OCh, and OEh, All other command codes
for sequential-access devices are reserved for future standardization.

10.2.1 ERASE command

The ERASE command(see table 175) causes part orall of the medium to be erased beginning at the current
position on the logical unit, As used here, erased meanseitherthe medium shall be erased or a pattern shall be
written on the medium that appears as a gap tothetarget.

Table 175 - ERASE command

aserved 
An immediate (immed) bit of zero indicates that the target shall not return status until the erase operation has
completed, An Immed bit of one indicates that the target shall return status as soon as the command has been
validated, If CHECK CONDITIONstatusis returned for an ERASE commandwith an Immedbit of one,the erase
operation shall not be performed.

A longbit of one indicatesthat all remaining medium in the current partition shall be erased beginning at the
current logical position. If the Immed bit is one, the target shall return status as soon as all buffered commands
have completed execution and the command descriptor block of the ERASE command has been validated. The
logical position following an ERASE commandwith a longbit of one Is not specified by this standard.

NOTE 138 Sometargets may reject an ERASE commandwith the longbit set to one if the logical unit is not at
beginning-of-partition.

A longbit of zero specifies an erase gap defined by the gapsizefield in the device configuration page (10.3.3,1).
if the gap size is zero or thefield is not supported, a device defined erase gap operation shall be performed. If
the Immed bit is one, the target shall return status as soon as the command descriptor block has been validated,
Erase gaps may beusedininitiator controlled error recovery or update in place applications.

\f the logical unit encounters early-warning during an ERASE command, and any buffered data, filemarks, or
setmarks remain to be written, the target action shall be as defined for the early-warning condition of the WRITE
command (10.2.14). If the long bit is zero, the erase operation shall terminate with CHECK CONDITIONstatus
and return sense data as defined for the WRITE command. Any buffered erases are not reported as part of the
information field.
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10.2.2 LOAD UNLOAD command

The LOAD UNLOAD command(see table 176) requests that the target enable or disable the logical unit for
further operations. This command may also be used to request a retension function, Prior to performing the
load or unload operation, the target shall ensure that all buffered data, filemarks, and setmarks have been
transferred to the medium.

Table 176 - LOAD UNLOAD command

reByte
Operation code (iBh)

re} Reserved
oe
ce 

An immediate (Immed)bit of zero indicates that the target shall not return status until the load or unload
operation has completed. An Immedbit of one indicates that the target shall return status as soon as all buffered
commands have completed execution and the command descriptor block of the LOAD UNLOAD command has
been validated, If CHECK CONDITIONstatus is returned fora LOAD UNLOAD command with an Immedbit of

one, the load or unload operation shall not be performed.

NOTE 139 For compatibility with devices implemented prior to this version of the standard, a WRITE FILEMARKS
command with an Immed bit of zero should be used to ensurethat all buffered data, filemarks, or setmarks have been
transferred to the medium prior to issuing a LOAD UNLOAD command with an Immed bit of one.

An end-of-tape (EQT) bit of one indicates that an unload operation (load bit set to zero) shall position the medium
at end-of-medium for removal from the device, An EOTbit of zero indicates that an unload operation shall
position the medium at beginning-of-medium for removal from the device.

An EOTbit of one anda load bit of one shall cause the target to return CHECK CONDITION status and the sense
key shall be set to ILLEGAL REQUESTin the sense data.

A retension (ReTen) bit of one indicates that the medium on the logical unit shall have the correct tension
applied. Implementation of the retension function is device specific.

If the load bit is set to one, the medium in the logical unit shall be loaded and positioned to the beginning-of-
partition zero. If the load bit is zero, the medium in the logical unit shall be positioned for removal at the extreme
Position along the medium specified by the EOTbit. Following successful completion of an unload operation, the
target shall return CHECK CONDITIONstatus with the sense key set to NOT READYforall subsequent medium-
access commandsuntil a new volume is mounted or a load operation is successfully completed.

Whenoperating in buffered mode 1h or 2h (see 10.3.3), the target shall discard any unwritten buffered data after
the LOAD UNLOAD commandis validated if the previous command was terminated with CHECK CONDITION
status and the device is unable to continue successfully writing.
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10.2.3 LOCATE command

LOCATE command (see table 177) causes the target to position the logical unit to the specified black addressin
a specified partition, Upon completion, the logical position shall be before the specified location. Prior to
performing the locate operation, the target shall ensure thatall buffered data,filemarks, and setmarks have been
transferred to the medium.

_.‘aes177 - LOCATE command
 

 
 

a ‘Operation ‘codeode(2Bh)

Block address

 
  
  
 
 
 

(LSB)

|
Partition

A block address type (BT) bit of one indicates the value in the block addressfield shall be interpreted as a
device-specific value. A BT bit of zero indicates the value in the block addressfield shall be interpreted as an
SCSIlogical block address,

  

A change partition (CP) bit of one indicates that a changeto the partition specified in the partition field is to occur
prior to positioning to the block specified in the block addressfield, A CP bit of zero indicates no partition
changeis to be made and thepartition field is to be ignored.

An immediate (Immed) bit of zero indicates that the target shall not return status until the locate operation has
completed. An Immed bit of one indicates that the target shall return status as soon asall buffered commands
have completed execution and the command descriptor block of the LOCATE command has beenvalidated. If
CHECK CONDITIONstatus is returned fora LOCATE command with an Immed bit of one, the locate operation
shall not be performed.

The block addressfield (see 10.1.6) specifies the block address to which thetarget shall pasition the medium
based on the current setting of the BT bit.

The partition field specifies which partition to selectif the CP bit is one. Refer to the sequential-access device
model (see 10.1.3) and the medium partition pages (see 10.3.3.2 and 10.3.3.3) for additional information about
partitioning.
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10.2.4 READ command

The READ command (see table 178) requests that the target transfer one or more block(s) of data to the initiator
beginning with the next block on the logical unit.

Table 178 - READ command

Operation code (08h)a
Le|

Transfer length

CSeseee

The fixed bit specifies whetherfixed-length or variable-length blocks are to be transferred. Refer to the READ
BLOCK LIMITS command (see 10.2.5) for additional information about fixed and variable block mode.

 
If the fixed bit is one, the transfer length specifies the numberof fixed-length blocks to be transferred, using the
current block length reported in the mode parameters block descriptor (see 8.3.3). If the fixed bit is zero, a
variable-length block is requested with the transfer length specifying the maximum numberof bytes allocated for
the returned data.

A successful READ command with a fixed bit of one shall transfer the requested transfer length times the current
block length in bytes to theinitiator, A successful READ command with a fixed bit of zero shall transfer the
requested transfer length in bytes to the initiator. Upon completion, the logical position shall be after the last
block transferred (end-of-partition side).

If the suppress incorrect length indicator (SILI) bit is one and the fixed bit is zero, the target shall:
a) report CHECK CONDITIONstatus for an incorrect length condition only if the overlength condition exists

(see 10.1.8) and the black length field in the mode parameter block descriptor is nonzera (see 8.3.3),
b) not report CHECK CONDITIONstatus if the only error is the underlength condition (see 10.4), or if the only

error is the overlength condition and the block length field of the mode parameters block descriptoris zero.

NOTE 140 Since the residue information normally provided in the informationfield of the sensa data may not be
available when the SILI bit is set, other methods for determining the actual block Jength should be used (e.g. including
length information in the data block).

if the SILI bit is one and thefixed bit is one, the target shall terminate the command with CHECK CONDITION
status and the sense key shall be set to ILLEGAL REQUESTwith an additional sense code of INVALID FIELD IN
CDB.

lf the SILI bit is zero and an incorrect length block is read, CHECK CONDITIONstatus shall be returned and the
IL! and valid bits shall be set to one in the sense data, Upon termination, the logical position shall be after the
incorrect length block (end-of-partition side). If the fixed bit is one, the information field shall be set to the
requested transfer length minus the actual numberof blocks read (not including the incorrect length block). If the
fixed bit is zero, the information field shall be set to the requested transfer length minus the actual block length.
Targets that do not support negative values shall set the informationfield to zero if the overlength condition
exists (see 10.4),
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NOTE 1414 In the above case with the fixed bit of one, only the position of the (ncorrect-length logical block can be
determined from the sense data. The actual length of the incorrect block is not reported. Other means may be used
to determineits actual length (e.g. read it again with the fixed bit set to zero).

A transfer length of zero indicates that no data shall be transferred. This condition shall not be considered an
error and the logical position shall not be changed.

if the logical unit encounters a filemark during a READ command, CHECK CONDITIONstatus shall be returned
and the filemark and valid bits shall be set to one in the sense data. The sense key shall be set to NO SENSE or
RECOVERED ERROR,as appropriate, Upon termination, the logical position shall be after the filemark (end-of-
partition side). If the fixed bit is one, the information field shall be set fo the requested transfer length minus the
actual numberof blocks read (not including the filemark). If the fixed bit is zero, the information field shall be set
to the requested transfer length.

If the logical unit encounters a setmark during a READ command and the RSmkbit is set to one in the device
configuration page (see 10.3.3.1), CHECK CONDITIONstatus shall be returned andthe filemark andvalid bits
shall be set to one in the sense data. The sense key shall be set to NO SENSE or RECOVERED ERROR,as
appropriate, and the additional sense code shall be set to SETMARK DETECTED. Upontermination, the logical
position shall be after the setmark (end-of-partition side), If the fixed bit is one, the information field shall be set
to the requestedtransfer length minus the actual numberof blocks read (not including the setmark). If the fixed
bit is zero, the information field shall be set to the requested transfer length. The target shall not return CHECK
CONDITION whena setmark is encountered if the RSmkbit is set to zero orif this option is not supported.

If the logical unit encounters early-waming during a READ command and the REW bit is set to one in the device
configuration page (see 10.3.3,1), CHECK CONDITIONstatus shall be returned upon completion of the current
block, The sense key shall be set to NO SENSE or RECOVERED ERROR,as appropriate. The EOM andvalid
bits shall be set to one in the sense data, Upon termination, the logical position shall be after the last block
transferred (end-of-partition side). If the fixed bit is one, the information field shall be set to the requested transfer
length minus the actual numberof blocks read. If the fixedbit is zero, the information field shall be set to the
requested transfer length minus the actual block length. The target shall not return CHECK CONDITIONstatus
whenearly-warning is encountered if the REW bit is zero orif the REW option is not supported.

NOTE 142 A REW bit of one is not recommended for most system applications since read data may be presentafter
early-warning.

lf the logical unit encounters end-of-data during a READ command, CHECK CONDITIONstatus shall be returned,
the sense key shall be set to BLANK CHECK,andthevalid bit shall be set to one in the sense data, If end-of-
data is encountered at or after early-warning, the EOM bit shall also be set to one, Upontermination, the logical
position shall be after the last recorded logical block (end-of-partition side). If the fixed bit is one, the information
field shall be set to the requested transfer length minusthe actual numberof blocks read. If the fixed bit is Zero,
the information field shall be set to the requestedtransfer length.

If the logical unit encounters end-ot-partition during a READ command, CHECK CONDITIONstatus shall be
returned, the sense key shall be set to MEDIUM ERROR,and the EOM and valid bits shall be set to one in the
sense data. The medium position following this condition is not defined. If the fixed bit is one, the information
field shall be set to the requested transfer length minus the actual number of blocks read, If the fixed bit is zero,
the information field shall be set to the requestedtransfer length.
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10.2.5 READ BLOCK LIMITS command

The READ BLOCK LIMITS command (see table 179) requests that the logical unit's block length limits capability
be returned. The READ BLOCKLIMITS data shown in table 180 shall be returned,

Table 179 - READ BLOCK LIMITS command

eeByte

aa
Seaeeeeeeoeeed
ff
aw|
iee|

Table 180 - READ BLOCKLIMITS data

  
   

 
  
  

 

 
lf the maximum block length limit value equals the minimum block lengthlimit value, the logical unit supports the
transfer of data in the fixed-block mode only, with the block length equal to the given value. In this case the fixed
bit shall be set to one in the WRITE and READ commands,

lf the maximum block length limit value is not equal to the minimum block length limit value, the logical unit
supports the transfer of data in either fixed-block or variable-block modes, with the block length constrained
betweenthe givenlimits in either mode, The transfer modeis controlled by the fixed bit in the WRITE or READ
commands,If the maximum block limit is zero a maximum block length is not specified.
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10.2.6 READ POSITION command

The READ POSITION command(see table 181) reports the current position of the logical unit and any data
blocks in the buffer. No medium movement shall occur as a result of the command.

Table 181 - READ POSITION command

aeelaN~——S24]“4 TE;PPEHEUsBe|_Byte

0 | "Operation code (34h)

 
  

 
  

Reserved
 
Reserved

Reserved

Reserved   7 Reserved

a
fo|Control

A block address type (BT) bit of one requests the target to return its currentfirst block location and last block
location as a device-specific value. A BT bit of zero requests the target to returm thefirst block location and the
last block location as an SCSIlogical block address(relative to a partition),

If the logical unit is not capable of reporting block locations, the BPUbit shall be set to onein the returned data,
Support for this option of the READ POSITION commandis indicated by a BIS bit set to one in the device
configuration page (see 10.3.3.1),

The READ POSITION data shown in table 182 shall be returned.
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Table 182 - READ POSITIONdata format

Bit zt& — il ae T 74 cir is1"eeNeSeeeat
}o|sop|f ia.“corp|Reserved=si 7 |seu|Reserved|“Reservedi=
eee|

  

  Partition number

—eS
fs|Reserved

4 (MSB)
= First block location

) 7 (LSB)
(MSB)

Last block location

(LSB)

|42|Reserved
13 (MSB)

— — Number of blocks in buffer
15

Number of bytes in buffer

  
  
  
  
 
  
 

A beginning of partition (BOP) bit of one indicates that the logical unit is at the beginning-of-partition in the
currentpartition. A BOPbit of zero indicates that the currentlogical position is not at the beginning-of-partition.

An end of partition (EOP) bit of one indicates that the logical unit is positioned between early-warning and end-of.
partition in the current partition. An EOPbit of zero indicates that the current logical position is not between
early-warning and end-of-partition.

NOTE 143 The BOP and EOPindications are not necessarily a result of a physical tape marker(e.g. reflective marker).

A block position unknown (BPU)bit of one indicates that the first and last block locations are not known or
cannotbe obtained. A BPUbit of zero indicates that the first and last block location fields contain valid position
information.

Thepartition numberfield reports the partition number for the current logical position. If the logical unit only
supports one partition for the medium, this field shall be set to zero.

The first block location field indicates the block address associated with the current logical position. The value
shall indicate the block address of the next data block to be transferred betweentheinitiator and the target if a
READ or WRITE commandis issued.

The last block location field indicates the block address (see 10.1.6) associated with the next block to be
transferred from the buffer to the medium. The value shall indicate the block address of the next data block to b:
transferred between the buffer and the medium, If the buffer does not contain a whole blockof data oris empty,
the value reported forthe last block location shall be equal to the value reportedforthe first block location.

NOTE 144 The information provided by thefirst and last block location fields can be used in conjunction with the
LOCATE command to pasition the medium at the appropriate logical block on another device in the case of
unrecoverable errors on thefirst device,

The numberof blocks in buffer field indicates the number of data blocksin the target's buffer that have not been
written to the medium.
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The numberof bytes in buffer field indicates the total number of data bytes in the target's buffer that have not
been written to the medium,

10.2.7 READ REVERSE command

The READ REVERSE command(seetable 183) requests that the target transfer one or more block(s) of data to
the initiator beginning at the currentposition on the logicalunit.

Table 183 - READ REVERSE command

Operation code (OFh)

Transfer length 
The execution of this commandis similar to the READ command except that medium motionis in the reverse
direction. All block(s), and the byte(s) within the block(s), are transferred in the reverse order. The orderof bits
within each byte shall not be changed. Upon completion of a READ REVERSE command,the logical position
shall be before the last block transferred (beginning-of-partition side).

Refer to the READ command (see 10.2.4) for a description of the fixed bit, the SILI bit, the transfer lengthfield,
and any associated error conditions.

Filemarks, setmarks, incorrect length blocks, and unrecovered read errors are handled the same as in the READ
command, except that upon termination the logical position shall be before the filemark, setmark, incorrect length
block, or unrecovered block (beginning-of-partition side).

If the logical unit encounters beginning-of-partition during a READ REVERSE command, CHECK CONDITION
status shall be returned and the EOM andvalid bits shall be set to one in the sense data. The sense key shall be
set to NO SENSE or RECOVERED ERROR,as appropriate, If the fixed bit is one, the information fietd shall be
set to the requested transfer length minus the actual numberof blocks transferred. If the fixed bit is zero, the
information field shall be set to the requested transfer length.
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10.2.8 RECOVER BUFFERED DATA command

The RECOVER BUFFERED DATA command(see table 184) is used to recover data that has been transferred to
the target's buffer but has not been successfully written to the medium. It is normally used to recover from error
or exception conditions that makeit impossible to write the buffered data to the medium. One or more RECOVER
BUFFERED DATA commands may be required to recoverall unwritten buffered data.

Table 184 - RECOVER BUFFERED DATA command

eyes"WEaeSTheis|hye4 eeeioByte

; Operation code (14h)ro |
i|ptooieatanitramser[Reserves|_|Fined|

Transfer length

  
 
  

The execution of this commandis similar to the READ command exceptthat the data is transferred from the
target's buffer instead of the medium. The ofder in which block(s) are transferred is defined by the RBObit in the
device configuration page (see 10.3.3.1), If the RBO bit is not implemented, block(s) are transferred in the same
order they would have been transferred to the medium.

Refer to the READ command (see 10.2.4) for a description of the fixed bit, the SILI bit, the transfer length field,
and any associated error conditions.

If the fixed bit is zero, no more than the requested transfer length shall be transferred to the initiator. If the
requested transfer length is smaller than the actual length of the lagical block to be recovered, only the requestec
transfer length shall be transferred to the initiator and the remaining data for the current logical block shall be
discarded.

NOTE 145 During recovery operations involving unknown blocksizes, the initiator should select the maximum block
length supported by the target to ensure that all buffered data will be transferred and setthe fixed bit to zero.

lf a buffered filemark is encountered during a RECOVER BUFFERED DATA command, CHECK CONDITION status
shall be returned, the sense key shall be set to NO SENSE,andthefilemark and valid bits shall be set to one in
the sense data, Upon termination, the logical position shall be after the filemark. If the fixed bit is one, the
information field shall be set to the requested transfer length minus the actual numberof blocks transferred (not
including the filemark).

If the fixed bit is zero, the information field shall be set to the requested transfer length.
lf a buffered setmark is encountered during a RECOVER BUFFERED DATA commandand the RSmkbit is set to
one in the device configuration page (see 10.3.3.1), CHECK CONDITIONstatus shall be returned and the filemark
and valid bits shail be set to one in the sense data, The sense key shall be set to NO SENSEandthe additional
sense code shall be set to SETMARK DETECTED. Upon termination, the logical position shall be after the
setmark. If the fixed bit is one, the information field shall be set to the requested transfer length minus the actual
numberof blocks transferred (not including the setmark). If the fixed bit is zera, the information field shall be set
to the requested transfer length, The target shall not return CHECK CONDITION whena setmark is encounteredit
the RSmkbit is zero orif this option is not supported,

If an attempt is made to recover more logical blacks of data than are contained in the target's buffer, CHECK
CONDITION status shall be returned, the sense key shall be set to NO SENSE, and the EOM andvalid bits shall
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be set to onein the sense data. If the fixed bit is one, the information field shall be set to the requested transfer
length minus the actual numberof blockstransferred. If the fixed bit is zero, the information field shall be set to
the requested transfer length.

10.2.9 RELEASE UNIT command

The RELEASE UNIT command(see table 185) is used to release previously reserved logical units for the
requestinginitiator, orif it is a third-party release, to another specified SCSdevice.

Table 185 - RELEASE UNIT command

PeniByte

Peee

eee
fa|Reserved
a
ie|Control_

 
  
  

 

 

  

The RESERVE UNIT and RELEASE UNIT commandsprovide the basic mechanism for contention resolution in
multiple-initiator systems.

If a valid reservation exists for the |_T_L nexus, the target shall release the reservation and return GOODstatus.

A reservation may only be released bythe initiator that madeit. It is not an error to attemptto release a
reservation that is not currently valid or is held by anotherinitiator, In this case, the target shall return GOOD
status without altering any other reservation.

10.2.9.1 Third-party release

Third-party releaseallowsan initiator to release a logical unit that was previously reserved usingathird-party
reservation (see 10.2,.10.1).

If the third party (3rdPty) bit is zero, then a third-party release is not requested. If the 3rdPty bit is one, and if the
reservation was made using a third-party reservation by theinitiator that is requesting the release for the same
SCSI device as specified in the third-party device ID, then the target shall release the reservation.

If the 8rdPty bit is one, the target shall not modify the mode parameters for commands received from the third-
party device evenif the target implements the transfer of mode parameters with a third-party RESERVE UNIT
command.

NOTE 146 Whena target implements independent storage of mode parameters for eachinitiator, a third-party
RESERVE UNIT commandeffects a transfer of the current mode parameters. Those set up bytheinitiator of the
RESERVE UNIT are to be set as the made parameters used for commandsfrom the third-party device (usually a copy
master device), A unit attention condition notifies the third-party device of the changed mode parameters. A
successful third-party RELEASE UNIT commandleaves the transferred parameters intact. The third-party device can
issue MODE SENSE and MODE SELECT commands to query and modify the mode parameters.
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10.2.10 RESERVE UNIT command

The RESERVE UNIT command (see table 186) is used to reserve logical units for the exclusive use of the
requesting Initiator, orif it is a third-party reservation, to another specified SCSI device.

yale186 - RESERVE UNITcommend

 
 

 
 

“Operation codede(16h)

7(Ree—[oaeeeahea
}2|Reserved
fs)aeereeCCS
Ce
ee

The RESERVE UNIT and RELEASE UNIT commandsprovide the basic mechanism for contention resolution in
multiple-initiator systems.

 
  

  
 
 

  

This command requests that the entire logical unit be reserved for the exclusive use oftheinitiator until the
reservation is superseded by another valid RESERVE UNIT commandfrom theinitiator that made the reservation
or until released by a RELEASE UNIT command trom the sameinitiator that made the reservation, by a BUS
DEVICE RESET message from anyinitiator, by a hard reset condition, or by a power on cycle. The reservation
shall not be granted if the logical unit is reserved by anotherinitiator. It shall be permissible for an initiator to
reserve a logical unit that is currently reserved by thatinitiator,

If the logical unit is reserved for anotherinitiator, the target shall return RESERVATION CONFLICTstatus.

If, after honouring the reservation, any otherinitiator attempts to perform any command on the reservedlogical
unit other than an INQUIRY, REQUEST SENSE, PREVENT ALLOW MEDIUM REMOVAL(with a prevent bit of
zero), or a RELEASE UNIT command, the commandshall be rejected with RESERVATION CONFLICTstatus.

10.2.10.1 Third-party reservation

_ Third-party reservation allows an initiator to reserve a logical unit for another SCSI device, This is intended for
use in multiple-initiator systems that use the COPY command,

If the third-party (SrdPty) bit is zero, a third-party reservation is not requested, If the SrdPty bit is one the target
shall reserve the logical unit for the SCSI device specified in the third-party device ID field. The target shall
preserve the reservation until it is superseded by another valid RESERVE UNIT commandfrom theinitiator that
madethe reservation oruntil it is released by the sameinitiator, by a BUS DEVICE RESET message from any
initiator, or a hard reset condition. The target shall ignore any attempt to release the reservation made by any
atherinitiator.

If independent sets of parameters are implemented,a third party reservation shall cause the target to transfer the
set of parameters in effect for the initiator of the RESERVE command to the parameters used for commands from
the third-party device. Any subsequent command issued bythe third-party device is executed according to the
mode parameters in effect for the initiator that sent the RESERVE command.

lf independent sets of parameters are implemented, a third party reservation shall cause the targetto transfer the
set of parameters in effect for the initiator of the RESERVE commandto the parameters used for commands from
the third party device. Any subsequent commandissued bythe third-party device is executed according to the
mode parameters in effect for the initiator that sent the RESERVE command.
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NOTE147This transfer of the mode parameters is applicable to target devices which store mode information
independently for differentinitiators. This mechanism allows an initiator to set the mode parameters of a target for the
use of a copy master(i.e. the third-party device), The third-party copy master may subsequently issue a MODE
SELECT command to modify the mode parameters.

10.2,10.2 Superseding reservations

Aninitiator that currently has a logical unit reserved may modify the current reservation by issuing another
RESERVE UNIT commandto the samelogical unit, The superseding reservation shall release the current
reservation if the superseding reservation request is granted. The current reservation shall not be modified if the
superseding reservation request cannot be granted. Ifthe superseding reservation cannot be granted because of
conflicts with a previous reservation (other than the current reservation), then the target shall return
RESERVATION CONFLICTstatus.

NOTE 148 Superseding reservationsallow the third-party SCS! device ID to be changed during a reservation using the
third-party reservation option. This capability is necessary for certain situations when using COMPARE, COPY, and
COPY AND VERIFY commands.

40.2.11 REWIND command

The REWIND command(seetable 187) causes the targetto position the logical unit to the beginning-of-partition
in the currentpartition. Prior to performing the rewind operation, the target shall ensure that all buffered data,
filemarks, and setmarks have been transferred to the medium.

Table 187 - REWIND command
ae a ee <a

fo| a—iAe "Operation code (ih) + |
Ba Logical unit number

  
  
 

 
 

a

  
An immediate (Immed) bit of zero indicates that the target shall not return status until the rewind operation has
completed, An Immedbit of oneindicates that the target shall return status as soon as all buffered commands
have completed execution and the command descriptor block of the REWIND command has been validated. If
CHECK CONDITIONstatus is returned for a REWIND command with an Immedbit of one, the rewind operation
shall not be performed.

NOTE 149 For compatibility with devices implemented prior to this standard,it is suggested that a WRITE FILEMARKS
command with an Immed bit of zero be used to ensure that all buffered data, filemarks, or setmarks have been
transferred to the medium before issuing a REWIND command with an Immed bit of one.

Whenoperating in buffered mode 1h or 2h (see 10.3.3), the target shall discard any unwritten buffered data after
the REWIND commandis validatedif the previous command was terminated with CHECK CONDITIONstatus and
the device is unable to continue successfully writing.
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10.2.12 SPACE command

The SPACE command (see table 188) provides a variety of positioning functions that are determined by the code
and count, Both forward and reverse positioning are provided, although sometargets may only support a subse
of this command. If an initiator requests an unsupported function, the command shall be terminated with CHECk
CONDITION status and the sense key shall be set to ILLEGAL REQUEST.

Table 188 - SPACE command

 
The codefield is defined in table 189,

Table 189 - Codefield definition

Blocks Mandatory
Filemarks Mandatory
Sequential filemarks Optional
Ena-of-data Optional
Setmarks Optional
Sequential setmarks Optional
Reserved
 

When spacing over blocks,filemarks, or setmarks, the countfield specifies the numberof blocks,filemarks, or
setmarks to be spaced overin the current partition. A positive value N in the countfield shall cause forward
positioning (toward end-of-partition) over N blocks,filemarks, or setmarks ending on the end-of-partition side of
the last block, filemark, or setmark. A zero value in the count field shall cause no changeoflogical position. A
negative value -N (two's complement notation) in the countfield shall cause reverse positioning (toward
beginning-of-partition) over N blocks,filemarks, or setmarks ending on the beginning-of-partition side of the last
block,filemark, or setmark. Support of spacing in the reverse direction is optional.

lf a filemark is encountered while spacing over blocks, the command shall be terminated, The logical position
shall be on the end-of-partition side of the filemark if movement was in the forward direction and on the
beginning-of-partition side of the filemark if movement wasin the reverse direction. CHECK CONDITIONstatus
shall be returned to the initiator, the sense key shall be set to NO SENSE, and thefilemark and valid bits shall be
set to one in the sense data. The information field shall be set to the requested count minus the actual number
of blocks spaced aver(not including thefilemark),

lf a setmark is encountered while spacing over blocks orfilemarks and the RSmkbit is set to one in the device
configuration page (see 10,3,3,1), the command shall be terminated, CHECK CONDITIONstatus shall be returnec
to the initiator, and the filemark and valid bits shall be set to one in the sense data. The sense key shall be set tc
NO SENSEand the additional sense code shall be set to SETMARK DETECTED. Theinformation field shall be
set to the requested count minus the actual numberof blocksorfilemarks spaced over(not including the
setmark), The logical position shall be on the end-ot-partition side of the setmark if movement wasin the forward
direction and on the beginning-of-partition side of the setmark if movement wasin the reverse direction. The
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target shall not return CHECK CONDITIONstatus when a setmark is encountered if the RSmkbit is set to zero or
if this option is not supported.

{f early-warning is encountered while spacing over blocks, filemarks, or setmarks and the REW bit is set to one in
the device configuration page (see 10.3.3.1), CHECK CONDITIONstatus shall be returned, the sense key shall be
set to NO SENSE,and the EOM andvalid bits shall be set to one in the sense data. The informationfield shall
be set to the requested count minus the actual numberof blocks,filemarks, or setmarks spaced overas defined
by the code value. If the REW bit is zero or the option is not supported by the target, the target shall not report
CHECK CONDITIONstatus at the early-warning point.

NOTE 150 Setting the REW bit is not recommended for most system applications since data may be present after
early-warning.

If end-of-data is encountered while spacing over blocks,filemarks, or setmarks, CHECK CONDITIONstatus shall
be returned, the sense key shall be set to BLANK CHECK,andthevalid bit shall be set to one in the sense data.
Additionally, the EOM bit shall be set to oneif end-of-data is encountered at or after early-warning. The
informationfield shall be set to the requested count minus the actual numberof blocks,filemarks, or setmarks
spaced over as defined by the code value.

If the end-of-partition is encountered while spacing forward over blocks, filemarks, or setmarks, CHECK
CONDITIONstatus shall be returned, the sense key shall be set to MEDIUM ERROR, the EOMbit shall be set to
one, and the valid bit shall be set to one. The information field shall be set to the requested count minus the
actual numberofblocks,filemarks, or setmarks spaced over as defined by the code value.

if beginning-of-partition is encountered while spacing over blocks, filemarks, or setmarks in the reverse direction,
the target shall retum CHECK CONDITIONstatus and shall set the sense keyto NO SENSE. The EOM and valid
bits shall be set to one, and the information field set to the total numberof blocks,filemarks, or setmarks not
spaced over (the requested numberof blocks,filemarks, or setmarks minus the actual numberof blocks,
filemarks, or setmarks spaced over),

When spacing over sequential filemarks (or setmarks), the countfield is interpreted as follows:
a) A positive value N shall cause forward movement tothe first occurrence of N or more consecutive filemarks

(or setmarks) being logically positioned after the N" filemark (or setmark).
b) A zero value shall cause no changein the logical position.
¢) A negative value -N (2’s complement notation) shall cause reverse movementto the first occurrence of N or

more consecutive filemarks (or setmarks) being logically positioned on the beginning-of-partition side of the
N®" filemark (or setmark).

if a setmark is encountered while spacing to sequential filemarks and the RSmkbit is set to one in the device
configuration page (see 10.3.3.1), CHECK CONDITIONstatus shall be returned, the filemark bit shall be set to
one, and the valid bit shall be set to zero. The sense key shall be set to NO SENSEand the additional sense
code shall be set to SETMARK DETECTED. Thetarget shall not return CHECK CONDITIONstatus when a
setmark is encountered if the RSmkbit is set to zero orif this option is not supported.

if end-of-partition is encountered while spacing to sequentialfilemarks or setmarks, CHECK CONDITIONstatus
shall be returned, the sense key shall be set to MEDIUM ERROR, the EOM bit shall be set to one, and thevalid
bit shall be set to zero.

lf end-of-data is encountered while spacing to sequential filemarks or setmarks, CHECK CONDITIONstatus shall
be returned, the sense key shall be set to BLANK CHECK,and thevalid bit shall be set to zero. Additionally, the
EOMbit shall be set to oneif end-of-data is encountered at or after early-warning.

Whenspacing to end-of-data, the countfield is ignored. Upon successful completion, the medium shall be
positioned such that a subsequent write operation would appendto thelastlogically recorded information.
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If end-of-partition is encountered while spacing to end-of-data, CHECK CONDITIONstatus shall be returned, the
sense key shall be set to MEDIUM ERROR,the EOMbit shall be set to one, and the valid bit shall be set to zero.

10.2.13 VERIFY command

The VERIFY command (see table 190) requests that the target verify one or more block(s) beginning with the next
block on the logical unit.

Table 190 - VERIFY commandee pl RR

Byte eeaEieeTRePezatee
fo | ——ss—~<S~ssSSCSCpertcode(1H) SC=i«d
P|tesieaiunitnumber[Reserved|tamed|6yttap|Fixea
j2
Ea Verification length
a 

An immediate (Immed) bit of zero indicates that the command shall not return status until the verify operation has
completed. An Immedbit of one indicates that status shall be returned as soon as the command descriptor
block has been validated (but after the data transfer from the initiator, if the BytCmp bit is one),

NOTE 151 !n order to ensure that no errors are Jost, the initiator should set the Immed bit to zero on the last VERIFY

command when issuing a series of VERIFY commands.

A byte compare (BytCmp) bit of zero indicates that the verification shall be simply a medium verification (e.g,
CRC, ECC), No data shall be transferred from the initiator to the target.

A BytCmpbit of one indicates that the target shall perform a byte-by-byte compare of the data on the medium
and the data transferred from the initiator, Data shall be transferred from the initiator to the target as in a WRITE
command. If the BytCmpbit is one and the byte compare option is not supported, the target shall terminate the
command with CHECK CONDITIONstatus and the sense key shall be set to ILLEGAL REQUEST,

The verification length specifies the arnount of data to verify, in blocks or bytes, as indicated by the fixedbit.
Refer to the READ command (see 10.2.4) for a description of the fixed bit and any associated error conditions. If
the BytCmpbit is one andtheverification length is zero, no data shall be verified and the current logical position
shall not be changed. This condition shall not be considered as an error.

The VERIFY command shall terminate when the verification length has been satisfied, when an incorrect length
block is encountered, whena filemark is encountered, when a setmark is encountered(if the RSmkbit is one in
the device configuration page, see 10.3.3.1), when end-of-data is encountered, when the end-of-partition is
encountered, when early-waming is encountered (if the REW bit is one in the device configuration page, see
10.3.3.1), or when an unrecoverable read error is encountered. The status and sense data for each of these
conditions are handied in the same manneras in the READ command (see 10.2.4). Upon successful completion
of a VERIFY command,the logical position shall be after the last block verified.

lf the data does not compare (BytCmpbit of one), the commandshall terminate with CHECK CONDITIONstatus,
the valid bit shall be set to one, and the sense key shall be set ta MISCOMPARE,If the fixedbit is one, the
information field shall be set to the requested verification length minus the actual numberof blocks successfully
verified. If the fixed bit is zero, the information field shall be set to the requestedverification length minus the
actual numberof bytes successfully verified. This number may be largerthan the requested verification length if
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the error occurred on a previous VERIFY command with an Immed bit of one. Upon termination, the medium
shall be positioned after the block containing the miscompare (end-of-partition side),

10,.2.14 WRITE command

The WRITE command (see table 191) requests that the target write the data thatis transferred from the initiator to
the current position on the logical unit.

Table 191 - WRITE command

fo|= Operation cade (OAh)

Transfer length 
Control

Thefixed bit specifies whetherfixed-length or variable-length blocks are to be transferred, See the READ BLOCK
LIMITS command (see 10.2.5) for additional information about fixed and variable black mode.

If the fixed bit is one, the transfer length specifies the numberof fixed-length blocks to be transferred, using the
current black length reported in the mode parameter block descriptor (see 8.3.3). If the fixed bit is zero, a single
block is transferred with the transfer length specifying the block length in bytes.

if the transfer length is zero, no data shall be transferred and the current position on the logical unit shall not be
changed. This condition shall not be considered an error.

A WRITE command may be buffered or unbuffered, as indicated by the buffered modefield of the mode
parameter header (see 10.3.3). For unbuffered operation (buffered mode Oh), the target shall not return GOOD
status until all data block(s) are successfully written to the medium. For buffered operation (buffered mode 1h or
2h), the target may return GOODstatus as soon asall data block(s) are successfully transferred to the target's
buffer.

NOTE 152 For compatibility with devices implemented prior to this version of this standard, a WRITE FILEMARKS
command with the Immed bit set to zero should be issued when completing a buffered write operation to ensure that
all buffered data,filemarks, and setmarks are written to the medium.

If the logical unit encounters early-warning during a WRITE command,an attemptto finish writing any data may
be made, as determined by the current settings of the REW and SEW bits in the device configuration page (see
10.3.3.1). The commandshall terminate with CHECK CONDITIONstatus and the EOM andvalid bits shall be set
to one in the sense data. If all data that is to be written is successfully transferred to the medium, the sense key
shall be set to NO SENSE or RECOVERED ERROR,as appropriate. If any data that is to be written cannot be
transferred to the medium whenearly-warning is encountered, the sense key shall be set to VOLUME
OVERFLOW.

The information field shall be defined as follows:

a) If unbuffered modeis reported in the mode parameter header andthe fixedbit is set to one, the
information field shall be set to the requested transfer length minus the actual numberof blacks written,

b) If unbuffered mode is reported and the fixed bit is set to zero, the information field shall be set to the
requested transfer length.
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c) If buffered modeis reported in the mode parameter header and the fixed bit is set to one, the information
field shall be set to the total numberof blocks, filemarks, and setmarks not written (the number of blocks
not transferred from theinitiator plus the numberof blocks, filemarks, and setmarks remaining in the
target's buffer), Note that the valuein the information field may exceed the transfer length.

d) {f buffered modeis reported and thefixed bit is set to zero, the information field shall be set to the total
numberof bytes, filemarks, and setmarks not written (the number of bytes nottransferred from the initiator
plus the numberofbytes,filemarks, and setmarks remaining in the target's buffer).

NOTES

153 The value in the information field may exceed the transfer length.
154 The target should ensure that some additional data can be written to the medium (e.g. labels, filemarks, or setmarks)
after the first early-warning indication has been returned to theinitiator.

If a WRITE commandis received while the logical unit is positioned between early-warning and end-of-partition,
the target shall return CHECK CONDITIONstatusafter attempting to perform the command. The EOM andvalid
bits shall be set to one in the sense data. If all data that is to be written is successfully transferred to the
medium, the information field shall be set to zero, If any data that is to be written is not transferred to the
medium prior to encountering end-of-partition, the sense key shall be set to VOLUME OVERFLOW andthe
information field shall be defined as follows:

a) If the fixed bit is one, the informationfield shall be set to the requested transfer length minus the actual
numberof blocks written to the medium.

b) (f the fixed bit is zero, the informationfield shall be set to the requested transfer length,

NOTE 155 In some systemsit is important to recognize an error if end-of-partition is encountered during execution of a
WRITE command, without regard for whether all data that is to be written is successfully transferred to the medium. By
its definition, tha VOLUME OVERFLOW sense key may always validly be returned if end-of-partition is encountered
while writing, and such usage is recommended. Reporting the MEDIUM ERROR sensekey, as was done in some
SCSI-1 implementations, may cause confusion as to whether there wasreally defective medium encountered during
execution of the last write command.

10,2.15 WRITE FILEMARKS command

The WRITE FILEMARKS command(see table 192) requests that the target write the specified numberof filemarks
or setmarks to the current position on the logicalunit.

Table 192 - WAITE FILEMARKS command

Operation code (10h)

Transfer length

=oeeeee

lf the Write Setmark (WSmk) bit is one, the transfer length specifies the number of setmarks to be written, If the
WSmkbit is zero, the transfer length specifies the numberoffilemarks to be written.

 
An immediate (immed) bit of one indicates that the target shall return status as soon as the command descriptor
block has been validated, An Immedbit of oneis only valid if buffered modeis reported in the mode parameter
header(see 10.3.3).
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An immedbit of zero indicates that the target shall not return status until the write operation has completed. Any
buffered data,filemarks, and setmarks shall be written to the medium prior to completing the command.

NOTE 156 Upon completion of any buffered write operation, the initiator can issue a WRITE FILEMARKS commandwith
the Immed bit set to zero andthe transfer length field set to zero to ensure thatall buffered data, filemarks, and
setmarks are successfully written to the medium.

if the logical unit encounters early-warning during a WRITE FILEMARKS command, an attemptto finish writing
any buffered data,filemarks, or setmarks may be made, as determined by the currentsettings of the REW and
SEW bitsin the device configuration page (see 10.3.3.1). The command shall terminate with CHECK CONDITION
status and the EOM andvalid bits shall be set to one in the sense data. If all buffered data,filemarks, and
setmarks are successfully transferred to the medium, the sense key shall be set te NO SENSE or RECOVERED
ERROR,as appropriate,If any buffered data, filemarks, or setmarks to be written are not transferred to the
medium when early-warning is encountered, the sense key shall be set to VOLUME OVERFLOW.

The information field shall be defined as follows:
a) If unbuffered mode is reported in the mode parameter header, the information field shall be set to the

requested transfer length minus the actual numberoffilemarks or setmarks written.
if buffered mode Is reported in the mode parameter header and the buffered data was written in variable
block mode (see 10.2.14), the information field shall be set to the total numberof bytes,filemarks, and
setmarks not written (the numberoffilemarks or setmarks not transferred from the initiator plus the number
of bytes, filemarks and setmarks remainingin the target's buffer). Notethat it is possible for the value in
the information field to exceed the transfer length.
If buffered modeis reported and the buffered data was written in fixed block mode (see 10.2.14), the
informationfield shall be set to the total numberof blocks, filemarks, and setmarks not written (the number
filemarks or setmarks not transferred from the initiator plus the numberof blocks,filemarks, and setmarks
remaining in the target's buffer), Note thatit is possible for the value in the information field to exceed the
transfer length.

b—

C—

NOTE 157 The target should ensure that some additional data can be written to the mediurn (e.g. labels, filernarks, or
setmarks) after the first early-warning indication has been returned to the initiator.

Ifa WRITE FILEMARKS commandIs received while the logical unit is positioned between early-warning and end-
of-partition, the target shall return CHECK CONDITIONstatus after attempting to perform the command. The
EOM andvalid bits shall be set to one in the sense data. If all filemarks or setmarks to be written are
successiully transferred to the medium,theinformation field shall be set to zero. If any filemarks or setmarks to
be written are not transferred to the medium prior to encountering end-of-partition, the sense key shall be set to
VOLUME OVERFLOWandtheinformationfield shall be set to the requested transfer length minus the actual
numberof filemarks or setmarks written to the medium.
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10.3 Parameters for sequential-access devices

10.3.1 Diagnostle parameters

This subclause defines the descriptors and pages tor diagnostic parameters used with sequential-access devices

The diagnostic page codesfor sequential-access devices are defined in table 193.

 
 

00h
Oth - 3Fh
40h - 7Fh
80h - FFh

10.3.2 Log parameters

 

__stable 193 - Diagnosile page codes

8.3.1.1Supported diagnostic pages
Reserved (for all device type pages)Reserved
Vendor-specific pages

 
  
 

This subclause defines the descriptors and pages for log parameters used with sequential-access devices,

The log page codes for sequential-access devices are defined in table 194,

Table 194 - Log page codes
Page code Description_

 
10.3.3 Mode parameters

Buffer over-run/under-run page
Error counter page (write) pageError counter page (Read) page
Error counter page (read reverse) page
Error counter page (verify) page
Last n error events pageNon- nedie error page
Supported log pages
Reserved
Reserved

Vendor-“Specific

Oonawawe
ubolause |

NNMMAMhhr aohOnwnn—

This subclause defines the descriptors and pages for mode parameters used with sequential-access devices.

The mode parameterlist, including the mode parameter header and mode block descriptor, are described in
6.3.3,

The medium-type codefield in the mode parameter headeris reserved for sequential-access devices.

The device-specific parameter byte of the mode parameter header (see 8,3.3) is defined in table 195 for
sequential-access devices,

246

OLYMPUSEX. 1014 - 274/468



ANSI X3.131-1994

Table 195 - Device-specific parameter

aeeeaa
 
 
 

  
When used with the MODE SENSE command,a write protect (WP)bit of zero indicates that medium is write
enabled. A WP bit of one indicates that the medium is write protected, When used with the MODE SELECT
command,this field is not defined.

Values for the buffered modefield are defined in table 196.

Table 196 - Sufferedrmodes

The target shall not report GOOD status on write commands until
the data blocks are actually written on the medium.

The target may report GOOD status on write commands as soon as
as all the data specified in the write command has been
transferred to the target's buffer, One or more blocks may be
buffered prior to writing the block(s) to the medium.

Thea may report GOOD status on write commands as soon as:the data specified in the write command has been
successfully transferred to the target's buffer, and

b) All buffered data from different initiators ‘has been
successfully written to the medium.
 

Reserved

Values for the speed field shall be assigned as definedin table 197.

Table 197 - Speed field definition

| ‘Description
Default (Use the pererieres device's default speed).device's lowest speed,Use the periphera

-Fh|UseIseincreasing peripheral device speeds. 
For the MODE SELECT command, the density codefield of the sequential-access device block descriptor (8.3.3)
indicates the density selected bythe initiator for use in subsequent read and write operations, For devices
capable of automatic density recognition, the density code selected bytheinitiator may be overridden by the
target for a subsequent read operation if the selected value does not match the current recorded density of the
medium. If the MODE SELECT command specifies the default density code the device selects the actual density
code to be usedin a vendor-specific manner. The value is expected to be the principal density code (or an
optimal density code).

For the MODE SENSE command,the density code field refiects the current operating density of the device. Ifa
current operating density has not been selected,either because no mediumis installed or because the density of
the installed medium has not been determined, the density code field should be set to the principal density code
value. The principal density codeis the highest density code supported,the optimal density code supported,or
the most common density code supported, In some devices, the principal density code value returnedin
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response to a MODE SENSE command may change dynamically to match the most recently selected density.
The density code value returned in response to a MODE SENSE commandshall be as described below:

a) Following a UNIT ATTENTIONcondition for a power on or hard reset condition, while not ready, the target
shall report the principal density.

b) Following a UNIT ATTENTION condition for a not-ready-to-ready transition, the target shall:
1) report the principal density if no attempt has been madebythe target to determine the density;
2) report the principal density if the target cannot automatically determine the density from the medium;
3) report the current medium density if the target has determined

the density from the medium.
c) Following a successful read operation at or after beginning-of-medium, the target shall report a density

code value refiecting the recorded density of the medium. For some implementations, the target may
automatically determine this value from the medium. For devices not capable of automatic density
determination, the principal density is reported if the density code value is not provided by the preceding
MODE SELECT command.

Following an unsuccessful read operation or a successful write operation, while at beginning-of-partition,
the target shall:
1) report a density code value as described for item b) if a previous MODE SELECT command has not

established a density code for the currently mounted volume;
2) report a density code value as provided by the last successful MODE SELECT commandfor the

currently mounted volume.
Fallowing a successful unload operation the target shall report the most recent density code value as
determined by items b) through d) above,

d—

e—

Table 198 lists the sequential-access device density codes
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Table 198 - Sequential-access densitycodes—codes

Default density (MODE SELECT command only)
Reserved for ECMA
Reserved
No change from previous density (NO-OP)
Vendor-specific

eee foreee tapes
X3,22-1983
X3.99-1986
X3, 54-1986
X3.136-1986
X3.157-1987
X3.116-1986
X3. 158-1987
X3..180-1990
X3,181-1990
X3,56-1986

bkot ho ~ oO o

—-

NOOGOAMDANNOANNOMNMANMN NOOHHHOWYVOWNOON =k ——- no

—_

ile OoOagngnNdgnogagognnogD,oADIyD 
11319-1992

ECMA TC17
X3.197-1991

 
OyC7memese

<=oe

)

}

/oo
ooo000c0n0occc0ccoo000000 HNOo=wyeNNyerMNwU—hyUpUren ——_=OOOOOe—OEOLOTOE =a0000M-O1HDHDOND bDDHHARAMMALAFfee

Description Description

Non return to zero, change on ones Reel-to-reel
Group code recording Cartridge
Phase encoded Cassette
Inverted modified frequency modulation
Modified frequency modulation

DAT data ausraneRun length limited

Serial recorded.
Parallel recorded
Old format known as OIC-11
Sae annex D for additional standards information
Helical scan
This is not an American National Standard

This density code value is defined for the MODE SELECT command and shall not be returned by the MODE SENSE command.
Thisisisean ANSIISO/NEC decumenl

Ononawh—
 

The modepage codes for sequential-access devices are defined in table 199,

249

OLYMPUSEX. 1014 - 277/468



ANSI X8.131-1994

Table 199 - Mode' page Sugas
i ‘Page code Description

Control mode page
Device configuration page
Disconnect-reconnect page

Medium partition peget iMedium partition page(2

Medium partition eeeetal

aw w

YOoOowoOGWOt OHOOWWHWt fOWOGanmhwm—-—Medium partition page(4
Peripheral device page
Read-write error recovery page
Vendor-specific (does not require page format)
Reserved
Reserved
Vendor-specific (page format required)
Return all pages

(valid only for the MODE SENSEEcommand)

 
10.3.3.1 Device configuration page

The device configuration page (see table 200) is used to specify the appropriate sequential-access device
configuration.

Table 200 - Device configuration page

 
 fo|Ps[reserved] agecode(tom)

[+|Page length (0Eh)
[2[eserves]cam[oF[Activeformat=
A
es
2

eo (MSB) Write delay time (LSB)
pe|per|ers|Asm|ave|socr|mao|Rew|

aeSeeeere Gap size
Speseeae

Buffer size at early warning

[13|(LSB)
pa[SSCSatacompressionalgorithw|
pe|

A change active partition (CAP) bit of one indicates that the logical partition is to be changed to the one specified
by the active partition field. A CAP bit of zero indicates no partition changeis specified,
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A changeactive format (CAF) bit of one Indicates that the active format is to be changedto the value specified in
the active formatfield. A CAF bit of zero indicates no active format change is specified. For some devices, the
format may only be changed whenthe logical unit is at beginning-of-partition,

The active format field indicates which recording formatis in use for the selected density code when reading or
writing data on a logical unit. The value of the active formatfield is vendor-specific,

The active partition field indicates the currentlogical partition numberin use on the medium,

The write buffer full ratio, on WRITE commands,indicates to the target how full the buffer shall be before writing
data to the medium. A value of zero indicates that the value is not specified.

The read buffer empty ratio, on READ commands,indicates to the target how empty the buffer shall be before
retrieving additional data from the medium, A value of zero indicates that the value is not specified,

The write delay time indicates the maximum time, in 100 ms increments,that the target should wait before any
buffered data that is to be written, is forced to the medium after the last buffered WRITE commandthat did not
cause the butfer to exceed the bufferfull ratio, A value of zero indicates that the target shall never force buffered
data to the medium under these conditions,

A data buffer recovery (DBR) bit of one indicates that the target supports data buffer recovery using the
RECOVER BUFFERED DATA command, A DBRbit of zero indicates that the target does not support data buffer
recovery. This bit is target-defined.

A block identifiers supported (BIS) bit of zero indicates that block IDs are not supported in the format written on
the medium. A BIS bit of one indicates that the format on the medium has recorded information about the block
IDs relative to a partition. This bit Is target-defined.

A report setmarks (RSmk) bit of one indicates that the target shall recognize and report setmarks during
appropriate read or space operations, A RSmkbit of zero indicates that the target shall not report setmarks.

The automatic velocity control (AVC)bit of one, indicates that the device shall select the speed (if the device
supports more than one speed) based onthe data transfer rate that should optimize streaming activity and
minimize medium repositioning. An AVCbit of zero indicates the speed chosen should be the device's default
speed,

A stop on consecutive filemarks (SOGF)field of 00b indicates that the device shall pre-read data from the
medium in buffered mode to thelimits of the buffer capacity without regard for filemarks. This implies that the
device can differentiate between data blocks andfilemarks in the buffer. Values 01b, 10b, and 11b specify that
the device shall terminate the pre-read operation if one, two, or three consecutive filemarks are detected,
respectively. If the RSmkbit is one, the target shall interpret this field as stop on consecutive setmarks,

A recover buffer order (RBO)bit of oneindicates that data blocks shall be returned from the target's buffer on a
RECOVERED BUFFERED DATA commandin LIFO order(last-in-first-out) from which they were written to the
buffer. A RBObit of zero indicates data blocks shall be returned in FIFO (first-in-first-out) order.

A report early-warning (REW) bit of zero indicates that the target shall not report the early-warning condition for
read operations andit shall report early-warning at or before any medium-defined early-warning position during
write operations.

A REW bit of one indicates that the target shall return CHECK CONDITION status with the EOM bit set in the
sense data when the early-warning position is encountered during read and write operations. If the REW bit is
one and the SEW bit is zero, the target shall return CHECK CONDITIONstatus with the sense key set to VOLUME
OVERFLOW whenearly-warning is encountered during write operations,
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NOTE 158 A REW bit of oneis intended for compatibility with those systems using old tape formats that require an
early-warning indication during read operations, Other systems should setthis bit to zero to avoid potential data loss
wheninterchanging tapes between peripheral devices,

The GapSize field value determines the size of the inter-block gap when writing data. A value of OOh specifies the
device's defined gap size. A value of 01h specifies a device defined gapsize sufficiently long to support update-
in-place, Values of 02h through OFh are multipliers on the davice's defined gap size, Values 10h through 7Fh
are reserved. Values 80h through FFh are vendor-specific.

The end-of-data (EOD) defined field indicates which format type the logical unit shall use to detect and generate
the EOD area. The types of EOD formats are specified in table 201.

Table 201 - EOD formats

eee[meer=a > 7<<-sh
Logical unit's default EQD definition
Format-defined erased area of medium
As specified in the SOCF field
EOD recognition and generation is not supported
Reserved
 

An enable EOD generation (EEG)bit set to one indicates that the logical unit shall generate the appropriate EOD
area, as determined by the EOD definedfield, A value of zero indicates that EOD generation is disabled,

NOTE 159 Somelogical units may not generate EOD at the completion of any write-type operation.

The synchronize at early-waming (SEW) bit set to one indicates that the target shall cause any buffered write
data, filemarks, or setmarks to be transferred to the medium when eariy-warning is encountered. A value of zero
indicates that the target shall retain any unwritten buffered data, filemarks, or setmarks in the buffer when early-
warning is encountered (see the WHITE command,10.2.14, and the WRITE FILEMARKS command,10.2.15).

The buffer size at early-warning field indicates the value, in bytes, to which the target shall reduceits logical buffer
siza when writing. The target should reduce the buffer size only when the logical unit is positioned betweenits
early-waming and end-of-partition. A value of zero indicates that the implementation of this function is device
specific.

NOTE 160 Theintent is to prevent the loss of data by limiting the size of the butfer when near the end-of-partition.

The select data compression algorithm field set to 00h indicates that the target shall not use a compression
algorithm on any data sentto it prior to writing the data to the medium. A value of 01h indicates that the data to
be written shall be compressed using the target's default compression algorithm. Values 02h through 7Fh are
reserved. Values 80h through FFh are vendor-specific.
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10.3.3.2 Medium partition page(1)

The medium partition page(1) (see table 202) is used to specify thefirst group of medium partitions. Additional
groups are specified in medium partition pages(2-4) (see 10,3.3.3),

Table 202 - Medium partition page(1)

Bit 7

Byte 
Page length

 
   Maximum additional partitions

a|Additional partitions defined

Medium format recognition 
  
 

Partition size descriptor(s)

The maximum additionalpartitionsfield is a target-defined value indicating the maximum numberof additional
partitions supported bythe logical unit. A value of zero indicates that no value is specified.

The additional partitions defined field specifies the numberof additional partitions to be defined for a volume
when the SDPorIDP bit is set to one. The maximum value allowed is the value returned in the maximum
additional partitionsfield,

A fixed data partitions (FDP) bit of one indicates that the device assignspartitions based onits fixed definition of
partitions. Setting this bit to one may only bevalid at beginning-of-partition and is mutually exclusive with the
SDP and IDPbits,

A select data partitions (SDP) bit of one indicates that the deviceis to partition the medium into the number of
partitions as specified by the additional partitions defined field using partition sizes defined by the device. Setting
this bit to one may only bevalid at beginning-of-partition andit is mutually exclusive with the FDP and IDP fields.

An initiator-defined partitions (IDP) bit of one indicates that theinitiator is defining the number and size of the data
partitions using the additional partitions defined field and the partition size descriptors, Setting this bit to one may
only be valid at beginning-of-partition and is mutually exclusive with the FDP and SDPfields.

NOTE 161 Since defining partitions may require refarmatting the medium for some implementations, an implicit write to
the medium may occuras a result of a MODE SELECT commandthat supplies any of these parameters.

Partition size unit of measure (PSUM)field defines the units in which the partition size descriptors select the
partition size, The values 00b, 01b, and 10b define the units as bytes, kilobytes, and megabytes, respectively.
The value 11b is reserved,

The medium format recognition field is a target-defined value indicating the device's capability to automatically
identify the medium format and partition information when reading an unknown volume.
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Values for the medium format recognition field shall be assigned as follows:
a) 00h Logical unit is incapable of format or partition recognition.
b) Oth Logical unit is capable of format recognition only.
c) 02h Logical unit is capable of partition recognition only.
d) 03h Logical unit is capable of format and partition recognition.
e) O4h-FFh Reserved.

NOTE 162If a target indicates that it is not capable of medium format recognition, the Initiator must supply all
necessary parameters for the device to identify the specific format. The valuein this field may be different following a
medium change.

Partition size descriptors define the size of the respective partitions in the units specified in the PSUM field, Up to
64 partitions may be defined using this page. If additional partitions need to be defined, up to 64 partitions can
be defined in each of the medium partition pages(2-4) defined in 10.3.3.3.

10.3.3.3 Medium partition page(2-4)

The medium partition page(2-4) (see table 203) is used to specify additional groups of medium partitions. The
first group is specified in the medium partition page(1) (see 10.3.3.2),

Table 203 - Medium partition page(2-4)

| sit)7|6|| c |&Tom | or
|Byte  
]

iPasaFage code(12h, 19h, 14h)Page lengtha Partition size_descriptor(s)
(MSB)

Partition sizeee
The additional page codes defined for partition size definition are 12h, 13h, and 14h. Up to a maximum of 64
partitions can be defined in each of these pages. Thepartition size is defined by the valueof the partition size
field. The units of size used by the partition size field is specified in the PSUMfield of the medium partition
page(1) (see 10,3.3,2),

   
  

NOTE 163 Since defining partitions may require reformatting the medium for some implementations, an implicit write to
the medium may occur as a result of a MODE SELECT commandthat supplies these parameters.

10.3.3.4 Read-write error recovery page

The read-write error recovery page (see table 204) specifies the error recovery and reporting parameters that the
target shall use whentransferring data between theinitiator and the medium. These parameters only apply to
read-write errors and do not affect message system retries or positioning error recovery procedures.
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Table 204 - Read-write error recovery page

——r = ——— ae = =
Byte

ro|Ps[reserved] Page code (01h)
1 Page length (O0Ah)

[a|feservedfneservea]76[eserves]een[ven|ore|om|
is]

  

 

 

  
  
  

  

 

Read retry count

2a
a
oe

fe[writeretryene
a

10

ge]

  
 

  |OTE - The parameters in this page also apply to verify operations.   

A transfer block (TB)bit of one indicates that a data block thatis not recoverable within the specified recovery
limits shall be transferred to the initiator before CHECK CONDITIONstatusis returned. A TB bit of zero indicates
that the unrecoverable data block shall not be transferred to the initiator. Data blocks that can be recovered
within the recovery limits are always transferred, regardless of the valueof the TB bit.

An enable early recovery (EER)bit of one indicates that the target shall use the most expedient error recovery
algorithm (e.g. attempterror correction prior to retries). An EERbit of zero indicates that the target shall use the
mostdeliberate error recovery algorithm, within the limits established by the other error recovery parameters(e.g.
attempt to recover the block error-free prior to using error correction).

A post error (PER)bit of one indicates that the target shall return CHECK CONDITIONstatus to report recovered
errors, A PERbit of zero indicates that the target shall not report errors recovered within the limits established by
the error recovery parameters. If this bit is zero, the DTE bit must also besetto zero,

A disable transfer on error (DTE)bit of one indicates that the target shall terminate the data transfer after a
recovered read-write error occurs, All data from the recovered block shall be transferred prior to terminating the
read-write operation. A OTE bit of zero indicatesthat the target shall not terminate the transier for errors
recovered within the limits established by the read-write error recovery parameters,

A disable correction (DCR) bit of one indicates that the target shall not use error correction codes during error
recovery. A DCRbit of zero allows the use oferror correction codes for error recovery.

The read retry count specifies the numberof times that the target should attempt its recovery algorithm during a
read operation before an unrecoverable error is reported. A read retry count of zero indicates that the target shall
not use its recovery algorithm during read operations.

The write retry count specifies the numberof times that the target should attemptits recovery algorithm during a
write operation before an unrecoverableerror is repo.ted. A write retry countof Zero indicates that the target
shall not use its recovery algorithm during write operations.
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10.4 Definitions specific to sequential access devices

10.4.1 beginning-of-partition: The position at the beginning of the permissible recording region of a partition. If
only one partition is defined,this position is typically equivalentto the beginning-of-medium.

10.4.2 beginning-of-medium: The extreme position along the medium in the direction away from the supplyreel
which can be accessed bythe device,

10.4.3 buffered mode: A modeofdata transfer in write operations which facilitates tape streaming (10.1.5), as
reported in fhe mode parameter header device-specific parameter (10.3.3),

10.4.4 early-warning: A physical mark or device computed position near but logically before the end-of-partition
(independent of physical direction), See the REW bit in the device configuration page in 10,3,3.1,

10.4.5 end-of-data: End of data in a partition is denoted in format-specific manner. See the EOD definedfield in
the device configuration page in 10.3,3.1.

10.4.6 end-of-medium: The extreme position along the medium in the direction away from the take-up reel
which can be accessed by the device. This position may be accessed by devices that support the LOAD
UNLOAD commandwith the EOTbit set to one.

10.4.7 end-of-partition: The position at the end of the permissible recording region of a partition.

10.4.8 filemark; A special recorded element within a partition, containing no user data, which provides a
segmentation scheme.

10.4.9 overlength: The incorrect length condition that exists after executing a read command whenthe length of
the actual block read exceeds the requested transfer length in the command descriptor black,

10.4.10 partition: The entire usable region of recording and reading paths in a volumeorin a portion of a
volume, defined in a device-specific manner, If there is more than one partition, they shall be numbered starting
with zero (i,e, beginning-of-partition-zero),

10.4.11 setmark: A special recorded elementwithin a partition, containing no user data, which provides a
segmentation schemehierarchically superior to filemarks for use in addressing or fast positioning on high
capacity storage devices,

10,4.12 spacing; The act of positioning the medium on a sequential access device.

10.4.13 underlength: Theincorrect length condition that exists after executing a read command when the
requested transfer length in the command descriptor block exceeds the length of the actual block read.

10,.4.14 volume: A recording medium togetherwith its physical carrier.
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11 Commandsfor printer devices

11.1 Modelfor printer devices

This commandset includes capability for the printer-controlling device, that is an SCS!targetto beis functionally
separate from the physical printer device (see figure 27) as well as integrated with it. The physicalprinter device
is connected to the SCSI target via one of several commondevice-level interfaces, There may be more than one
physical printer device attachedto the printer controlling device. In such a case, each physical printer device is
assigned a separate logical unit number, beginning with zero. The printer-controlling device, printer device-level
interface, and the physical printer device are referred to collectively as the printer device.

Printer— Printer device— Physical
SCSI bus) controlling K—_———____>printer

device level interface device 
Figure 27 - SCSI printer model

Specific control mechanisms are defined in mode pagesfor two industry-standardinterfaces known astheline
printer interface (e.g. the Data Products interface or equivalent) and the EIA RS-232C interface. These mode
pages are used to control optional features of these interfaces. No mode page was defined for the papular
industry-standard parallel interface because the options requiring controls are embeddedin the data.

The printer-controlling device may be integrated within the printer device;it is not required to use oneof the
industry-standard interfaces referenced above.

The printer device commandsare structured on the assumption that specific printer control codes may be
embeddedin the data transferred by the FORMAT, PRINT, and SLEW AND PRINT commands. Thetransparent
control codes may take the form of escape code sequences. commandsfor the operation of the target function
and someprinter controls, which are not convenient to handlein a transparent way, are specified in 11.2.

This standard does not specify which characterset is used by the printer device; nor doesit specify the meaning
of the escape code sequencesthat may be used.
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11.2 Commandsforprinter devices

The commandsfor printer devices shall be as shown in table 205.

Table 205 - Commandsfor printer devices

Command name a = Operation| | Subclause|
code |

CHANGE DEFINITION .
COMPARE
COPY
COPY AND VERIFY
FORMAT
INQUIRY
LOG SELECT
LOG SENSE

MODE SELECT (8)MODE SELECT(10)

sale MonGONRN-AOWH
=—oMODE SeueEt a)MODE SENSE(10)

IPRINT
READ BUFFER
RECEIVE DIAGNOSTIC RESULTS
RECOVER BUFFERED DATA
RELEASE UNIT
REQUEST SENSE
RESEAVE UNIT
SEND DIAGNOSTIC
SLEW AND PRINT
STOP PRINT
SYNCHRONIZE BUFFER
TEST UNIT READY
WRITE BUFFER

command implementation is mandatory.
command implementation is optional.

ae ano.ar
ek

oo~=-—“D2000-e00-D20ONMOM-OnaM NNNMYNYYYVVYYMYNNMMNDSS0C00S=2=000F=000000z2z=00000 —_

—=<f7Wnp-4-9os
om

 
The following operation codes are vendor-specific: Oih, 02h, 05h, OGh, O7h, O8h, 09h, OCh, ODh, OEh, OFh, 11h,
13h, 19h, and COh through FFh. All remaining operation codesfor printer devices are reserved for future
standardization,
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11.2.1 FORMAT command

The FORMAT command(see table 206) provides a meansfortheinitiator to specify forms or fonts to printers that
support programmable forms or fonts. The formatinformation is peripheral-device specific.

Table 206 «olaBOSSATAGATAcommand
Bit

a ~sQperation code (04h)

Transfer Length

  
 
  
 
 Control

The formattype field specifies the type of format information to be transferred from theinitiator to the target. This
field is defined in table 207,

Table 207 - Format type

[code|Formattype
00b Set form

Set font
Vendor-specific
Reserved

  
  
  
 

Thetransfer length specifies the length in bytes of formatinformation that shall be transferred during the DATA
OUT phase.Atransfer length of zero indicates that no format information shall be transferred, This condition
shall not be considered as error.
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11.2.2 PRINT command

The PRINT command(see table 208) transfers the specified numberof bytes from theinitiator to the target to be
printed.

Table 208 - PRINT command

eSByte
Operation code (OAh)

13|Transfer length
ell
a

  
 
 

   

The transfer length specifies the length in bytes of data that shall be transferred during the DATA OUT phase. A
transfer length of zero indicates that no data shall be transferred. This condition shall not be considered as error,

11.2.3 RECOVER BUFFERED DATA command

The RECOVER BUFFERED DATA command(see table 209) returns to the initiator data that was transferred to the
target, but not yet printed,

Table 209 - RECOVER BUFFERED DATA command t

eenByte
Operation code (14h)

=
|3|Transfer length
Emi
Sp
 

This command is normally used only to recover from error or exception conditions that makeit impossible to print
the buffered data. The order in which data are transferred from the target to the initiator is the same as when the
data were previously transferred using the PRINT command or SLEW AND PRINT command. Data transferred by
this command are deleted from the target data buffer. One or more RECOVER BUFFERED DATA commands
may be used to return the buffered data thatis not printed.

If an attempt is made to recover more data than is contained in the buffer, the command shall be terminated with
CHECK CONDITIONstatus and the sense key shall be set to NO SENSE. In addition, the EOM, valid, and IL! bits
shall be set to one, The information bytes shall be set to the difference (residue) between the transfer length and
the actual number of bytes returned.
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The transfer length specifies the maximum length in bytes of data that shall be transferred during the DATAIN
phase. A transfer length of zero indicates that no data shall be transferred. This condition shall not be
considered as error.

11.2.4 SLEW AND PRINT command

The SLEW AND PRINT command (see table 210) transfers the specified numberof bytes from theinitiator to the
target to be printed. This commandis provided for printer devices that do not support forms control information
embedded within the print data.

Table 210 - SLEW AND PRINT command

Byte fseseeePESp
[~~™~™~SCSC«Cperationcode(08h)(Bh)st—S

3 {MSB)
Transfer length

(LSB)

ie|Control

 
  
  

 

The transfer length specifies the length in bytes of data that shall be transferred during the DATA OUTphase. A
transfer length of zero indicates that no data shall be transferred. This condition shall not be considered as error.

If the channel bit Is zero, the slew value specifies the numberoflines the form shall be advanced before printing.
A value of 255 indicates that the form shall be advanced tothefirst line of the next form before printing. If the
channel bit is one, the slew value specifies the forms control channel numberto which the form shall be
advancedprior to printing the data. If implemented, the printer options page in the MODE SELECT command
provides additional control over the usage of the slew valuefield.

lf the channelbit is one, and the channel option is not implemented, the command shall be terminated with
CHECK CONDITIONstatus and the sense key shall be set to ILLEGAL REQUEST,
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11.2.5 STOP PRINT command

The STOP PRINT command (see table 211) requests that the target halt printing on buffered devices in an orderl
fashion.

__\Tans 211 - STGP PRINT command

=
a]pe
WeilVendor-specific
i|
a
ai

A retain bit of zero requests that the target data buffer be discarded; otherwise, the data not printed shall be
retained, The data not printed may be recovered using the RECOVER BUFFERED DATA command,if
implemented by the target. A subsequent SYNCHRONIZE BUFFER command, PRINT command, or SLEW AND
PRINT commandshall cause the remaining data not already printed to be printed, followed by the data
transferred by the subsequent command, if any. The paint at which printing is suspended by this commandis
vendor-specific.

  
 
   

11.2.6 SYNCHRONIZE BUFFER command

The SYNCHRONIZE BUFFER command (see table 212) provides a meansforaninitiator to ensure that the data
have been printed successfully prior to releasing the peripheral device. This is useful for applications that handle
any error or exception conditions (e.g. end-of-medium) prior to termination of the application.

aes 212 - SYREHASRAES BUErER command

"Operation ‘code (10h) |

Reserved

Whenall buffered data are actually printed, the command shail be terminated with a GOODstatus. If it is not
possibleto finish printing all of the buffered data (due to an error or exception condition on the peripheral
device), then this commandshall be terminated with a CHECK CONDITIONstatus and the appropriate sense key

  
 

 

 -  
  

  
  

The printer options page in the MODE SELECT command,if implemented, provides additional control aver
termination sequences when using this command.
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11.3 Parameters for printer devices

11.3.1 Diagnostic parameters

This subclause defines the descriptors and pages for diagnostic parameters used with printer devices.

The diagnostic page codesfor printer devices are defined in table 213,

Table 213 - Diagnostic page Soe

Supported diagnostic pages [eeoth” -OSEh Reserved (for all device type pages)

This subclause defines the descriptors and pages for log parameters used with printer devices,

  

 
 

 
 

 

 
 40h - 7Fh Reserved

80h - FFh Vendor- specific pages   

11.3.2 Log parameters

The log page codesforprinter devices are defined in table 214.

_Teble 214 -ladies.J page seen,

Buffer over-run/under-run page
Last n error events page
Non-medium error page
Supported log pages
Reserved
Reserved
Reserved

_Yardare“specific pages

 

  
  
  
  
  
  
  

 

11.3.3 Mode parameters

This subclause defines the descriptors and pages for mode parameters used with printer devices.

The mode parameterlist, including the mode parameter header and modeblock descriptor, are described in
8.3.3,

The medium-type code field is contained in the mode parameter header (see 8.3.3). This field is reserved for
printer devices,

The device-specific parameterfield is contained in the mode parameter header (see 6.3.3), Table 215 defines the
device-specific parameter used for printer devices.

Table 215 - Printer device-specifle parameter
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When using the MODE SELECT command,a buffered modeof Zeroindicates that the target shall not report a
GOODstatus on PRINT commands or SLEW AND PRINT commandsuntil the data are actually printed. A
buffered modeof one indicates that the target may report a GOODstatus on PRINT commands or SLEW AND
PRINT commands as soon as the data have been transferred to the SCS! device buffer. The data from one or
more commands maybe buffered prior to printing. Buffered modes of 2h through 7h are reserved.

When using the MODE SENSE command,the buffered modefield returns the current value of this parameter.

The density codefield is contained in the mode parameter block descriptor (see table 93), This field is reserved
for printer devices,

The mode page codesfor printer devices are shownin table 216,

_‘Tebls 216 - Mode joashencodes

Control mode page
Disconnect-reconnect page

Parallel pela interface pagePeripheral device page
Printer options page
Serial printer interface page
Reserved
Reserved
Reserved

Vendor-specific prise not require page format)Vendor-“eachae page format required)Return all page(valid only for the MODESENSE command)

 

  
  
  
  
  
    
  
  
  

  
 

 

11.3.3.1 Parallel printer Interface page

The parallel printer interface page (see table 217) is intended to support printer devices that use the industry-
standardline printer interface,

Table 217 ~ Parallel printer Interface

eoeeeeee
Parameter length (03h)

Parity select Reserved| VCBP VCBS Autofd

Reserved
 

The parameters savable (PS) bit is only used with the MODE SENSE command. This bit is reserved with the
MODE SELECT command. A PSbit of oneindicates that the target is capable of saving the pagein a non-
volatile, vendor-specific location.

The parity select field specifies parity generation on the printer interface is defined in table 218.
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Table 218 - Parity select

Parity select—- |
00b No parity generation

Even parity
Odd parity
Reserved

  
  
 

A paperinstruction parity check (PIPC) bit of one indicates that the printer interlace PaperInstruction signalis
included in parity generation on theprinter interface by the target. A PIPC bit of zero indicates that the Paper
Instruction signal is not included In parity generation on the printer interface by the target.

NOTES

164 The format of the vertical forms unit (VFU) control byte is specified by the VCBP, VCBS, and VES bits, The VFU
control byte is not part of this standard; however, a discussionofit is included here for a better understanding. This
VFU control byte (see table, below) includes a control bit (C) to select whether to slew over a numberoflines or to skip
to a vertical forms unit (VFU) channel number. This bit may be located in two different bit positions and may have
either polarity.
165 The numberoflines to slew over may be coded as an unsigned four-bit number (NNNN) or an unsigned six-bit
number (EFENNNN). The upper twobits of the six-bit number (EE) may be positioned contiguously with the lower four
bits (NNNN) or they may be separated from the lower four bits by the control bit (C). Furthermore, the upper two bits
may or may not be supported.
166 The VFU channel to select is specified by an unsigned four-bit number (NNNN) in the VFU contro! byte.
167 Pictorially, the control byte is shown in table 219.

Table 219 - VFU contro! byte

VFU control byte| Description
Bits76543210

  
   

 
 

 
 

 
  

Advance (EE)NNNN lines (C = line skip)
Skip to VFU channel NNNN (C = VFU channel)
Advance (EE)NNNN lines CG = line skip)
Skip to VFU channel NNNN (C=VFU channel)

Key: C = VFU control bit   

A VFU controlbit polarity (VCBP) bit of one indicates that the VFU control bit (C) is true for a VFU channel
command andfalse for a line skip command. A VCBPbit of zero indicates the opposite polarity.

A VFU control bit select (VCBS)bit of one indicates that the controlbit (C) is in bit position 6 and the EE bits are
in bit positions 5 and 4. A VCBSbit of zero indicates that the control bit (C) is in bit position 4 and the EE bits
are in bit positions 6 and 5.

A VFU extended skip (VES) bit of one indicates that the EE bits are supportedforline skip operations. A VESbit
of zero indicates that the EE bits are not supported,

For MODE SELECT,an automatic line feed (Autofd) bit of one specifies that the target assert the printer interface
Auto Line Feed signal. An Autofd bit of zero specifies that the target negate the printer interface Auto Line Feed
signal. For MODE SENSE,the target shall retum the current value of this bit.
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11.3.3.2 Printer options page

Theprinter options page (see table 220) supports contral and reporting of various target functions and features.

Table 220-pS Pier options
Bit

— “Page code(05h)

Parameter length (OAh)

Peaa]EVFU Font identification

ro[eserves[Slewneue|feervea|07|
Le|

   
 
  

 
 

 
(MSB)

 
 

 

Maximum line length
(LSB) |

 
EVFU format start character

The parameters savable (PS) bit is only used with the MODE SENSE command. This bit is reserved with the
MODE SELECT command. A PSbit of oneindicates that the target is capable of saving the page in a non-
volatile vendor-specific location.

   
 
 

 

 
 

  

Anelectronic vertical forms unit (EVFU)bit of one indicates that a tape or electronic vertical forms unit is present
in the printer device. An EVFUbit of zero indicates that the electronic vertical forms unit should not be used or
that the unit is not present in the printer device.

For the MODE SELECT command,thefont identification field specifies which font is to be used. For the MODE
SENSE command,this field identifies the currently selected font. The font identification codes are defined in table
221,

Table 221 - Font identification

|Fontidentification_

Default fontoth-oraFh Reserved
40h - 7Fh Vendor-specific font

  
  

For the MODE SELECT command, the slew modefield controls the target's behavior when a SLEW AND PRINT
commandis received with a channelbit of zero (see 11.2.4). For the MODE SENSE command,thisfield reports
the current slew mode. This slew modeis defined in table 222,
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Table 222 - Slew mode 

 
SLEW AND PRINT commands with a channel bit of zero are supported
without any required setup,

SLEW AND PRINT commands with a channel bit of zero are only
accepted after the initiator issues a FORMAT command with a format
type of set form (to initialize the electronic vertical formsunit).

SLEW AND PRINT commands with a channel bit of zero are always
accepted. The target shall use the electronic vertical forms unit
if it has previously been initialized or it shall initialize the
electronic vertical forms unit for line ertoeng by ae theEVFU start format character immediately followed by the EVFU stop
format character (both are defined below) prior to executing the
SLEW AND PRINT command.

 
Reserved

For the MODE SELECT command,a step count truncate enable (SCTE) bit of oneindicatesthat the target shall
assumethe printer truncates slew values in SLEW AND PRINT commands,sothat the data prints on the first line
of the next form. A SCTEbit of zero indicates that the target shall assumethe printer continues to slew over
forms boundaries in SLEW AND PRINT commandsif the slew value exceeds the numberof remaininglines on
the current form. The target shall return the current value ofthis field in the MODE SENSEdata,

An ASCIl forms control (AFC) bit of one indicates that the printer supports ASCII forms control characters. An
AFCbit of zero indicates that the printer does not support ASCII forms control characters.

The maximum line length field specifies the maximum transfer length (maximum numberof bytes perline) to be
acceptedin the SLEW AND PRINT command. A value of 0000h in MODE SELECTspecifies that the target shall
use its default value, In any case, the target shall report its actual value in the MODE SENSE data (not 0000h).

The EVFU formatstart characterfield specifies the character code to be used bythetarget to start the
initialization of the electronic vertical forms unit, if slew mode option 10b is selected.

The EVFU format stop characterfield specifies the character code to be used by the target to stop the
initialization of the electronic vertical forms unit, if slew mode option 10b is selected.

Theline slew optionsfield specifies the implementation of the line slew (using ASCII forms control characters) in
the SLEW AND PRINT command. Codevaluesin this field are defined in table 225.
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Table 223 - Line slew

MiSeee)option —— — —— |
Oh Not implemented. (SLEW AND PRINT commands cause CHECK CONDITION

status with ILLEGAL REQUEST sense key.)   
  The target shall insert an ASCII carriage return character (0Dh)

for each line to slew over.

The target shall insert an ASCII line feed character (OAh) for
each Line to slew over.
 
  The target shall insert an ASCII carriage return character (0Dh)

and line feed character (OAh) for each line to slew over.

 
 

Reserved

 Vendor-specific

The form siew options field specifies the implementation of form slewing in the SLEW AND PRINT command.
Code valuesin this field are defined in table 224.

Table 224 - Form slew

[code| “Form slew option _ ,
Not implemented. (SLEW AND PRINT commands cause CHECK CONDITION
status with ILLEGAL REQUEST sense key.)

The target shall insert an ASCII form feed character (OCh) ta
move to the beginning of the next form,

 

  
  
 The target shall insert an ASCII carriage return character (ODh)

and re feed character (OCh) to move to the beginning of thenext form.  
 
 

Reserved

Vendor-specific  

The data termination options field specifies the termination sequence to be issued to the printer device when a
SYNCHRONIZE BUFFER commandis received, Code values forthis field are defined in table 225.
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Table as =OeDatawhose opticn
Line slewofoption
Selects the target default implementation (MODE SELECT).

No termination sequence. (The target sends any remaining data in
its buffer to the printer device with no termination sequence. )

The target shall pra any buffered data followed by an ASCIIcarriage return character (ODh).

The target shall print any buffered data followed by an ASCII
line feed character (OAh).

The target shall print any buffered data followed by an ASCIT
carriage return, line feed character sequence (ODh, OAh).

 
The target shall send any buffered data followed by an ASCII
form feed character (O0Ch).

The target shall print any buffered data followed Byan ASCIIcarriage return, form feed character sequence (ODh, OCh).

The target shall issue a zero line slew command to the printer
device.

Reserved

   
Vendor-specific

11.3.3.3 Serial printer interface page

Theserial printer interface page (see table 226)is intended to support printer devices that use the industry-
standard serial interface usually referred to as EIA RS-232C,

Table 226 - Serial printer Interface

a
Parameter length (06h)

Parity selection Bits per character

Baud rate
 

The parameters savable (PS) bit is only used with the MODE SENSE command.Thisbit is reserved with the
MODE SELECT command. APSbit of one indicates that the target is capable of saving the page in a non-
volatile vendor-specific location,

The stop bit length field specifies the length of the stop bit(s) in units of 1/16 bit. The target may roundthis field
as described in 7.5.4. A stop bit length of zero in the MODE SELECT commandindicates that the target shall
use its default value.

269

OLYMPUSEX. 1014 - 297/468



ANSI X3,131-1994

The parity selection field specifies parity generation and checking as defined in table 227,

Table 227 - Parity selection

ParityselecteeNone
Mark

BnaceOdd
Even
Resarved
Reserved
Reserved
 

The bits per characterfield specifies the numberofbits in each character. A value of zero in the MODE SELECT
commandindicates that the target shall use its default charactersize.

For the MODE SELECT command,a request to send (RTS)bit of one specifies that the target shall insure the
Request to Send (ATS) signal in the serial interface follows the line state of the Data Terminal Ready (DTR) signal
in the serial interface. A RTS bit of zero specifies that the target shall set the Request to Send (RTS) signal to
high wheneverthe target poweris on. For the MODE SENSE command,the target shall report the current value
ofthis field,

For the MODE SELECT command,a clear to send (CTS)bit of one specifies that the target shall delay data
transmission to the printer device until the printer device asserts the Clear to Send (CTS) signal in the serial
interlace. A CTSbit of zero indicates that the target shall ignores the Ciear to Send signal. For the MODE SENSE
command, the target shall report the current value of this field.

The code values for the pacing protocol field are defined in table 228.

Table 228 - Pacing protocol

[semerineet]
None
XON / XOFF
ETX/ACK
DTA
Reserved

Vendor-“specific|
 

The baud rate field specifies the baud rate in bits per second, The target may round this value as described in
7.5.4. A baud rate of zero in the MODE SELECT command specifies that the target shall use its default baud
rate.
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12 Processor devices

12.1 Model for processor devices

The SCSI processor deviceis a target with the characteristics of a primary computing device,typically a personal
computer, minicomputer, mainframe computer, or auxiliary computing device or server. Such a primary
computing device is often called a host. The processordevice receives or provides packets of data as requested
by the initiator.

in the SCSI processor device, the target accepts and provides the data packets transferred according to the
commandsoftheinitiator. The initiator and the processor device are both assumed to knowthe rules by which
information is exchanged between them,how the informationis interpreted by the processor device, and whenit
is allowable to exchange the information. These rules are not specified by this standard.

Theinitiator requests that the processor device accept a packet of data bytransmitting a SEND command. The
initiator requests that the processor device return a packetof data by transmitting a RECEIVE command. A
COPY command can also be transmitted to the processor device to request that it serve as a copy manager.
The actual data flow can be between the processor device and another SCS! device or can be between two SCS]
devices under control of the processor device acting as a copy manager.

Ifa processor device temporarily has no resource available to manage a data packet from the initiator, has no
data packet to provideto theinitiator, or has no resources assigned to perform the operation, the device may
then choose oneof the following responses:

a) Terminate the command with CHECK CONDITIONstatus and the sense key NOT READYwith the
appropriate additional sense code for the condition. This is the appropriate response to a TEST UNIT
READY command.

b) Disconnect until the necessary resource or data packet becomesavailable, and then reconnect to the
initiator and resume the operation.

c) Terminate the command with BUSYstatus.

More than one logical unit can be implemented by a processor device. Logical units can serve as additional
paths to a single resource, and/or eachlogical unit can serve as a path to different resources within the device.
A single logical unit may also serve as a path to multiple resourcesif the processor device can interpret
information within the data packet and route the packet to the appropriate resource, If the logical unit addressed
by the initiator does not have an available resource or data packet associated withit, the processor device may
choosetotreat the logical unit as an invalid logical unit (see 7.5.3) or respond as describedin the previous
paragraph.

lf the processor device determines that an error or unusual condition has occurred while performing an operation
specified by the contents of a data packet, the information describing the condition is normally returned as a part
of a data packet. If the processor device determinesthat an error or unusual condition has occurred while
executing the SCSI commandfrom theinitiator, the commandis terminated with a CHECK CONDITIONand the
failures are identified through a REQUEST SENSE command.

The SCSI processor deviceis distinguished from a SCS! communications device by the fact that the primary
destination of the data packets is within the target device. A SCSI communications device, in contrast, passes
the data on to an ultimate destination outside the target through a network. Many types of devices mayfind it
convenient to function as processordevices if no other suitable SCS! device type exists and if the packet
exchangeprotocoldictated by the processor device model meets their functional requirements. Devices
requiring totally incompatible protocols and command sets should be examined carefully to ensure that the
incompatibilities are based on functional requirements, If they are, they should be treated as vendor-unique
device types.
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Several examples of processor device implementations are provided to clarify the range ofutility of the SCSI
processor device,

12.1.1 Host-to-host communication, SEND only

A host system, (host A), takes the initiator role and selects a processor device (host B), transmitting a packet to
host B using the SEND command, The SEND command contains an operating system call that requests data
from the local storage devices attached to host B. After performing the functions required by the data packet,
Host B assumestheinitiator mode and selects host A as a processor device and uses a SEND commandto
transmit the requested data back to host A. Host A thus acts as a primary computer and host B acts as a
specialized data server computer. Note that the SEND commandis sufficient to perform a complete transaction
both host A and host B are capable of acting asinitiators. This provides the capability of a high bandwidth inter-
communication among nearby host processors.

12.1.2 Hest-to-host communication, SEND and RECEIVE

A host system (host A) takes the initiator role and selects a processor device (host B), transmitting a packet usin
the SEND command to host 8 containing instructions about an operation to be performed. Host A again takes
the initiator role and sends the data to be used by host B in the operation. Host A then assumesthat a result wi
be obtained consistent with rules understood by both devices. Host A generates a RECEIVE commandto obtair
the result from host B. If the result is not yet ready, host B may disconnectuntil the calculation is complete and
the requested data packet can be returned to host A.

NOTE 168 Host A need not support target mode and host B need not support initiator made te successfully complete
an exchange betweenthe two devices.

12.1.3 Host-to-special-output peripheral

A special co-processor device which can use the processor device commandset is a high-performance graphics
display terminal. Theinitiator sends to the display terminal control and data packets that contain the image to
be displayed. Only the SEND commandis required, A peripheral failure should be indicated through the norma
CHECK CONDITION / REQUEST SENSEprotocel.

12.1.4 Host-to-special-input peripheral

A second special co-processor device that can use the processor device commandsetis a data acquisition
subsystem. Such subsystems may multiplex and compact streams of data from many sources. A host could
control the data acquisition mades and the selection of data streams by transmitting control packets to the
processor device using the SEND command. The host could then obtain the acquired data by executing a serie
of RECEIVE commands. The data acquisition device could also serve asaninitiator, selecting peripheral storage
devices and storing the compacted acquired data there for jater access directly by the host or through host to
hast communication protocols. A peripheral failure would be indicated through the normal CHECK CONDITION ;
REQUEST SENSEprotecol.,
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12.2 Commandsfor processor devices

The commandsfor processor devices shall be as shown in table 229,

Table 229 - oirinans forProceasordevine:
Command name

CHANGE DEFINITION
COMPARE
COPY
copy AND VERIFY
INQUIRY
LOG SELECT
LOG SENSE
READ BUFFEA
RECEIVE
RECEIVE DIAGNOSTIC RESULTS
REQUEST SENSE
SEND
SEND DIAGNOSTIC
TEST UNIT READY
WRITE BUFFER

command implementation is mandatory.

command implementation is optional.

—_ 2HONABNADaoOMOamm—_

 Kubponuiuyounonwo 
Thefollowing operation codes are vendar-specific: 02h, 05h, 06h, 09h, OCh, ODh, OEh, OFh, 10h, 11h, 13h, 14h,
49h, COh through FFh. All remaining operation codes for processor devices are reserved for future
standardization.

12.2.1 RECEIVE command

The RECEIVE command(see table 230) requests that the target transfer data to theinitiator. The contents of the
data are not defined by this standard.

Table 230 - RECEIVE command

Bit

eeme Operation code (08h)
pa

Allocation lengtha
[+ (LSB)a
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12.2.2 SEND command

The SEND command (see table 231) requests that the target transfer data from the initiator.

Tapewert- SENG paareene

"Operation“code(OAh)
Reserved

Transfer length

Control

 
An asynchronous eventnotification (AEN) bit of one indicates that the data to be transferred conforms to AEN
data format as defined in table 232. A SEND commandwith an AENbit of one shall be only issued to logical unit
zero,

Table 232 - SEND command - AEN data format

 

 aca
Reservedar

=| ReservedPoier
Sense dataSS(0)

| nea Sense datatabyte Bap) | _

An AEN bit of zero indicates that the data to be transferred are vendor-specific,

  
    
  

The transfer length specifies the length in bytes of data that shall be sent during the DATA OUT phase.Atransfer
length of zero indicates that no data shall be sent. This condition shall not be considered an error.

A logical unit target (LUNTAR)bit of zero specifies that the asynchronous event occurred on a logical unit. A
LUNTARbit of one specifies that the asynchronous event occurred on a target routine.

If the LUNTARbit is zero, the logical unit number target routine number (LUNTRN)field specifies the logical unit
on which the asynchronous event occurred, If the LUNTARbit is one, the LUNTANfield specifies on the routine
on which the asynchronous event occurred.

The sense data bytes are defined in table 65.
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12.3 Parameters for processor devices

12.3.1 Diagnostic parameters

This subclause defines the descriptors and pages for diagnostic parameters used with processor devices.

The diagnostic page codes for processor devices are defined in table 233.

  Table 233 - Diagnostic page codes

 
 
 
 

 

 

 
  
 
 
 

 
 
 

| 00h List of supported parameters page
Oih - 3Fh Reserved (Tor all device type pages)
40h - 7Fh Reserved
80h - FFh Vendor-specific pages

12.3.2 Log parameters

This subclause defines the descriptors and pagesfor log parameters used with processor devices.

The log page codes for processor devices are defined in table 234,

Table 234 - Log page codes

 Buffer over-run/under-run page
Last n error events page
List of supported parameters page
Non-medium error page
Reserved
Reserved
Vendor-specific pages
Reserved

12.4 Definitions specific to processor devices

12.4.1 host: A device with the characteristics of a primary computing device, typically a personal computer,
workstation, minicomputer, mainframe computer, or auxiliary computing device or server,

12.4.2 data packet: The data transferred during the DATA IN phase of a RECEIVE command,or during the
DATA OUT phase of a SEND command.A data packet often contains information at the beginning or end of the
packet that describes the contents of the packet, A data packet might contain control or status information for the
destination device.

12.4.3 resource: A part of the device required to operate on or store the data packet.
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13 Write-once devices

13.1 Model for write-once devices

The modelfor the write-once device is a variation on the optical memory model. Most of the aspects of a write-
once device are similar to optical memory devices, The differences are summarized in this clause.

13.1.1 Logical blocks

Data may be written to a logical block only once, A subsequentwrite to a logical block already written may or
may not be corrupted, depending on the implementation, Write-once physical media is non-volatile.

The updating of blocks (see 16.1) is discouraged. SCSI write-once devices are intended to be archivalin nature.
Data at a logical block address is not expected to change onceit is written. The update commandsare not
defined for this device type. Devices are not precluded from implementing the update function by this standard,
though devices that require the update function should use the optical memory device type.

Devices may be able to determine the state of a logical block priar to access, These devices can determine
whether a block is blank or written. This is useful in detecting previously written blocks, and preventing a
destructive overwrite. This is also useful in finding blank areas for later writing. The MEDIUM SCAN command
can be usedto find blank and written areas prior to WRITE and READ access.

13.1.2 Initlalization

The FORMAT UNIT commandis not defined for write-once devices. Write-once media is shipped pre-formatted
by the manufacturer and is ready for use when mounted.

13.1.3 Physical medium defects

The raw defect rate is typically higher for optical medium than for magnetic medium. Data is usually recovered
through the use of sophisticated error correction algorithms. The level of error correction used for data recovery
is often can be selected. However, many write-once devices have a minimum level that is always used and
cannot be de-selected through the error recovery mode parameter. Control of the error correction algorithms and
level of correction is vendor-specific.

Defect management on write-once devices is usually vendor-specific. However, there are standards for some
types of write-once media that specify defect management techniques. These standards, where they exist, may
supersede the implementation requirements pertaining to error and defect reportingin this standard.

13.1.4 Error reporting

If any of the following conditions occur during the execution of a commandthe target shall return CHECK
CONDITIONstatus. The appropriate sense key and additional sense code should be set, Thefollowinglist
illustrates some error conditions and the applicable sense keys, Thelist does not provide an exhaustive
enumeration of all conditions that may cause the CHECK CONDITIONstatus,
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Condition Sense Key
Invalid logical block address ILLEGAL REQUEST

Unsupported option requested ILLEGAL REQUEST

Target reset or medium changesince last command from thisinitiator UNIT ATTENTION

Self diagnostic failed HARDWARE ERROR

Unrecovered read error MEDIUM ERROR
HARDWARE ERROR

Recovered read error RECOVERED ERROR

Overrun or other error that might be resolved by repeating the command ABORTED command

Attempt to write on write protected medium DATA PROTECT

Attempt to read a blank or previously unwritten block BLANK CHECK

Attemptto write a previously written block and blank checking is enabled BLANK CHECK

In the case of an invalid logical block address, the sense data information field shall be set to the logical block
address of the first invalid address.

In the case of an attempt to read a blank or previously unwritten block, the sense data information field shall be
set to the logical block addressof thefirst blank block encountered. The data read up to that block shall be
transferred.

In the case of an attempt to write a previously written block and blank checking is enabled, the sense information
field shall be set to the logical block address of thefirst non-blank block encountered,

13.2 Commandsfor write-once devices

The commandsfor write-once devices shall be as shown in table 235.

277

OLYMPUSEX. 1014 - 305/468



ANSI X3.131-1994

Table 235 - Commandsforwrite-once devices 

 CHANGE DEFINITION
COMPARE
COPY
COPY AND VERIFY
INQUIRY
LOCK UNLOCK CACHE
LOG SELECT
LOG SENSE
MEDIUM SCAN
MODE SELECT(6)
MODE SELECT(10)
MODE SENSE(6)
MODE SENSE(10)
PRE-FETCH
PREVENT ALLOW MEDIUM REMOVAL
READ (6)
READ( 10
READ (12
READ BUFFER
READ CAPACITY
READ LONG
REASSIGN BLOCKS
RECEIVE DIAGNOSTIC RESULTS
RELEASE
REQUEST SENSE
RESERVE
REZERO UNIT
SEARCH DATA EQUAL(10)
SEARCH DATA EQUAL(12)
SEARCH DATA HIGH(10)
SEARCH DATA HIGH({12)

SEARCH DATA LOW °)SEARCH DATA LOW(12
SEEK(6)
SEEK(10
SEND DIAGNOSTIC
SET LIMITS(10

SET LIMITS 12)START STOP UNIT
SYNCHRONIZE CACHE
TEST UNIT READY

VERIFY (10)
VERIFY (12)
WAITE(6)
WRITE (10
WRITE (12

WRITE AND VERIFY 40)WRITE AND VERIFY(12
WRITE BUFFER
WRITE LONG

Command ‘name Operation Type
code
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 command implementation is mandatory.
command implementation is optional. 

The following command codes are vendor-specific: 02h, 05h, 06h, 09h, OCh, ODh, OEh, OFh, 10h, 17h, 13h, 14h,
19h, 20h, 21h, 22h, 23h, 24h, 26h, 27h, 28h, and COh through FFh. All remaining command codesfor write-once
devices are reserved forfuture standardization.
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13.3 Parameters for write-once devices

Refer to the parameters for optical memory devices (see 16.3).

13.4 Definitions specific to write-once devices

See 16.4,
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14 CD-ROM devices

14.1 Model for CD-ROM devices

CD-ROM devices permit reading data from a rotating media. Writing the media is not supported, Data transfer
can begin with any of the consecutively numbered logical blocks. Data on CD-HOM devices are addressed the
same as Usual (magnetic) direct-access devices. Some CD-ROM devices support a separate information stream
(e.g. audio and/or video but referred to as audio in this clause) transmitted via a connection other than the SCSI
Bus. This device type defines commandsfor controlling these other information streams,

CD-ROM drives are designed to work with any disc that meets IEC. Many new drives read CD-ROM data discs,
digital audio discs, and audio-combined discs (i.e. some tracks are audio, some tracks are data).

14.1.1 CD-ROM media organization

The formats written on the CD-ROM and CD-DA(Digital Audio) media require special interfacing considerations.

NOTE 169 This subclause contains a numberof terms that have special meanings peculiar to CD-ROM technology or
that may be unfamiliar to many readers of this standard. The glossary (see 14.4.) defines these terms.

Discs may contain either audio, data or a mixture of the two, Table 236 gives an example of a of a audio-
combineddiscto illustrate the relationship between the logical block addresses reported in SCS] and the MSF
address encoded on the media. The logical addresses given in the table assume a block length of 2 048, 2 336
or 2 340 bytes, For block lengths of 1 024, 512 or 256 multiply all values given in the SCS/ address columns by
2, 4 or 8 respectively,

NOTE 170 The term frameis used in two different ways in the CD-ROM media standard, The intended meaning can
only be determined from the context. Whenever possible, this description replaces the larger data unit with the more
familiar term sector, The primary exception to this policy is the use of frame when referring to the MSF address. In the
MSFcontext, one frame(Ffield unit) equals one sector, On a typical two channel CD-DA media, each frame(Ffield
unit) is played in 1/75th of a second.
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Block
description

1st track data
2nd track data

Post-gap

Pause-silence

|3rd track audio

4th track audio

Pre-gap part 1
Pre-gap part 2

5th track data

Post-gap

Lead-out track

ANSI X3.191-1994

Table 236 - Example mixed mode CD-ROM disc layout

ress

(decimal)

1 500

3 000

-150°)
0

2 250
0

-2259)
-150

0

233 774

233 775

264 o00'!) 0

00/00/00

00/02/0401/22/00
01/42/00

02/02/00

02/04/00

02/04/00°)
02/34/00,04/53/00°)
06/40/00
06/41/00

06/43/00

58/39/74

58/40/00

58/42/00'*)

Track
relative

SF
address

00/02/00

00/00/00
00/00/00
00/20/00

00/40/00

00/02/00

00/00/00.
00/30/00
00/00/00

00/03/00
00/02/00

00/00/00

51/56/74

51/57/00

00/00/00

es

Absolute MSF address repeated in the header field of data blocks.
The CD-ROM data mode is stored in the header of data tracks. This indicates that
the block is par of a date Poagee or post” gap (null), that this is a datablock aoe the auxiliary field for L-EC symbols ee - CD-ROM data mode one),or that this is a data block using the auxiliary field for user data (CD-ROM
data mode two).
Table of contents information is stored in the sub-channel of lead-in area. The
lead-in area is coded as track zero. Track zero and the initial 150 sector pre-
-gap (or audio pause) are not accessible with logical addressing.
Value stored in table of contents with zero tolerance.
Exact value returned by READ TOC command.
Value stored in table of contents plus or minus 75 sectors,
Value returned by READ TOC command plus or minus 75 blocks.
Track relative MSF value decreases to 0 in pre-gap areas.
Track relative logical addresses are negative in the pre-gap areas.
Pre-gap areas have index values of zero.

Minimum value returned by READ CD-ROM CAPACITY - exact value depends
on encoding of this track and the lead out track and whether this is
derived from the TOC data,
Value returned by READ TOC command - exact if lead-out track is
encoded as data, or plus or minus 75 blocks if encoded as audio.
Value stored in table of contents - exact if lead-out track is coded
as data, or plus or minus 75 blocks if coded as audio.
Lead-out track number is defined as QAAh.

 
The physical format defined by the CD-ROM media standards provides 2 352 bytes per sector. For usual
computer data applications, 2 048 bytes are used for user data, 12 bytes for a synchronization field, 4 bytes fora
sector addresstag field and 288 bytes - the auxiliary field - for L-EC (CD-ROM data mode1), In lesscritical
applications, the auxiliary field may also be used for user data (CD-ROM data mode 2). A CD-ROM physical
sectorsize is 2 048, 2 336 or 2 340 bytes per sector. These values correspondto userdata field only, user data
plus auxiliary data, the 4 byte address tag plus userdata plus auxiliary data.

Selection among these options is madeby setting the density code field of the MODE SELECTblock descriptor.
The usual selection is 2 048 bytes per physical sector via a density codesetting of 1. See the table of CD-ROM
density code values in 14.3.3.

This same area of the CD-ROM or CD audio media may store 1/75th of a second of two channel audio
information formatted according to the CD-DAspecification. (These audio channels are usually the left and right
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components of a stereo pair.) An audio only density code value can be used to declare an area of the media to
be invalid for data operations.

For data and mixed mode media (those conforming to ISO/IEC 10149), lagical block address zero shall be
assigned to the black at MSF address 00/02/00, For audio media (those conforming only to IEC 908), logical
block address zero should be assigned to the actual starting address of track 1. This may be approximated by
using the starting address of track 1 contained in the table of contents (TOC) or by assigning logical black
address zero to the block at MSF address 00/02/00,

Logical addressing of CD-ROM information may use any logical block length. When the specified logical block
length is an exact divisor or integral multiple of the selected number of bytes per CD-ROM sector, the device sha
map (one to one) the bytes transferred from CD-ROM sectors to the bytes of logical blocks, For instance, if 2
048 bytes are transferred from each CD-ROMsector (specified by the CD-ROM density cade value), and the
lagical block length is 512 bytes, then each CD-ROMsector shall map to exactly four logical blocks, This
standard does not define the mapping of logical block lengths which do not evenly divide or are not exact
multiples of the selected number of bytes per CD-ROM sector.

A track may be viewed as a partition of the CD-ROM address space, A CD-ROM media contains from one to
ninety-nine tracks. All information sectors of a track are required to be of the sametype (audio or data) and
mode. Each changein the typeof information on the dise requires a change in track number. A disc containing
both audio and data would haveat least two tracks, one for audio and onefor data.

The tracks of a CD media are numbered consecutively with values between 1 and 99, However, thefirst
information track may have a number greater than 1. Tracks have a minimum length of 300 sectors including any
transition area that is part of a track.

The CD-ROM media standards require transition areas between tracks encodedwith different types of informatior
In addition, transition areas may be used at the beginning or end of any track. For audio tracks the transition
areas are called pause areas. Fordata tracks, transition areas are called pre-gap and post-gap areas. Seetable
236 for an example, The IEC 908 and ISO/IEC 10149 standards specify minimum time durations for these areas.
Maximum time durations are not specified.

Transition areas are formatted and the logical address continues to increment through transition areas. Some
media(i.e. discs with only one track) may not havetransition areas. The means to determine the location of the
transition areas is vendor or application-specific and is addressed by other standards (e.g. ISO 9660),

CD-ROMis a unique SCSI device in the respect that somelogical blocks on a disc may not be accessible byall
commands. SEEK commands may be issued to any logical block address within the reported capacity of the
disc. READ commands cannot be issued to lagical blocks that occur in sometransition areas, or to logical
blocks within an audio track, PLAY cammands cannot be issued to logical blocks within a data track.

The blank verify (BIkVfy) option of the verify command (see 16.2.11), for CD-ROM devices, shall verify that the
addressed blocks are transition area blocks.

CD-ROM media have lead-in and lead-out areas. These areas are outside of the user-accessible area as reporter
in the READ CD-ROM CAPACITY data. The lead-in area of the media is designated track zero. The lead-out arez
is designated track OAAh. The sub-channel Q in the lead-in track contains a table of contents (TOC) of the disc.

NOTE 171 The READ CD-ROM CAPACITY commandreturns the logical block address ofthe last block prior to the
lead-out area. This location may bein a transition area and therefore not a valid address for read operations,

The table of contents gives the absolute MSF location of the first information sector of each track, Control
information (audio/data, method of audio encoding, ete.) for each track is also given in the TOC, However, the
TOG does notdistinguish between the different modes of data tracks (i.e. CD-ROM data mode one vs. CD-ROM
data mode two),
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The MSFlocations of the beginning of data tracks in the TOC are required to be accurate, however, the TOC
values for audio tracks have a tolerance of plus or minus 75 seciors. Information from the TOC can be used to
reply to a READ CD-ROM CAPACITY command. Whenthis is done, the drive implementor should consider the
possible tolerances and return a valuethatallows accesstoall information sectors.

An indexis a partition of a track. Pre-gap areas are encoded with an index value of zero. Pause areas at the
beginning of audio tracks are also encoded with an index value of zero. Thefirst information sectorof a track
has an index value of one. Consecutive values up to 99 are permitted, Index information is not contained in the
TOC. Not all sectors are encoded with the index value in the Q-sub-channel data (the requirement is 9 out of 10),
A sector without an index value is presumed to have the same index as the preceding sector,

Tracks and indexes are not defined to be any particular length, (except for a minimum track length of 300
sectors.) A CD disc may be created withasingle information track that has a single index; or with 99 information
tracks, each with 99 indexes.

The sub-channel information which is part of each sector includes a track relative MSF location value giving the
distance from thefirst information sector of the track, On the media, this value decreases during the pre-gap area
(sectors with index values of 0) and increases for the rest of the track, The data, returned by the READ SUB-
CHANNEL command with MSFbit set to zero, converts this to a track relative logical block address (TRLBA). The
TRLBAis continually increasing over the whole track, and pre-gap areas shall return negative values. When the
MSFbit in the read sub-channel commandIs set to one, the MSFtrack relative location value from the mediaIs

reported without change.

14.1.2 CD-ROM physical data format

The physical format of CD-ROM and CD-DA media uses a smaller unit of synchronization than the more familiar
magnetic or optical recording systems. The basic data stream synchronization unit is a small frame. This is not
the same large frame (sector) as referred to in the MSF unit. Each small frame consists of 588 bits. A sector on
CD-ROM media consists of 98 small frames.

A CD-ROM small frame consists of;

a) 1 synchronization pattern (24+-3bits)
b) 1 byte of sub-channel data  (14+3bits)
c) 24 bytes of data (24 x (1443) bits)
d) 8 bytes of CIRC code (8 x (14+3) bits) Total: 588 bits.

Data, sub-channel and CIRC bytes are encoded with an eight-to-fourteen bit code; then three merging bits are
added. The merging bits are chosento provide minimum low-frequency signal content and optimize phase lock
loop performance,

14.1.2.1 Frame formatfor audlo

Each small frame of an audio track an a two-channel CD-DA or CD-ROM media consists of six digitized 16-bit
samples of each audio channel. These 24 bytes of data are combined with a synchronization pattern, CIRC bytes
and a sub-channel byte to make a frame. Each frame takes approximately 136.05 uSto play. This gives a
sampling rate of 44,1 khz for each channel, The sub-channelinformation creates the higher level sector grouping
for audio tracks.

14.1.2.2 Sector format for data

The data bytes of 98 small frames comprise the physical unit of data referred to as a sector, (98 small frames
times 24 bytes per small frame equal 2 352 bytes of data per sector.)
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A sector that contains CD-ROM data mode one data has the following format:

a) 12bytes Synchronization field
b) 4bytes CD-ROM data header

Absolute M field in bed format

Absolute $ field in bed format

Absolute F field in bed format
CD-ROM data modefield

c) 2048 bytes Userdata field
d) 4bytes Error detection code
e) Bbytes Zero
f) 276 bytes Layered error correction code

A sector that contains CD-ROM Data Modetwodata hasthe following format:

a) 12 bytes Synchronization field
b) 4 bytes CD-ROM data header

Absolute M field in bed format
Absolute S field in bed format
AbsoluteFfield in bed format
CD-ROM data modefield

c) 2.336 bytes User data field (2048 bytes of mode 1 data
plus 288 bytes of auxiliary data)

NOTE 172 Many drives are capable of returning CD-ROM data mode one data in a CD-ROM data mode twoformat.
This allows the userto investigate the error detection and error correction codes. However data encoded as CD-ROM
data mode two cannot be read as CD-ROM data mode one data,

14.1.2.3 Sub-channel Information formats

The sub-channel byte of each frame is assigned onebit for each of the 8 sub-channels, designated P, Q, R, S,T,
U, V, W. Only sub-channels P and Q are defined for CD-ROM media. The other sub-channelbits are zero.

Sub-channelP is a simpleflag bit that may be used far audio muting control and track boundary determination.

Sub-channel Q has a higherlevelof structure. All the sub-channel Q bits of a sector define the sub-channel Q
information black, (For audio tracks, decoding the Q sub-channelis the only wayto distinguish sector
boundaries.)

The sub-channel Q block consists of 98 bits, one bit from each small frame in a sector, Three formats are
defined for the sub-channel Q information block. Thefirst format provides location information and is defined as
follows:

a) 2bits|Sub-channel synchronization field
b) 4bits ADRfield - defines the format
c) 4 bits Control field - defines the type

of information in this sector

d) &bits Track number(in BCD)
e) Sbits Index number (in BCD)
f) 24 bits Track relative MSF address
g) S8bits Reserved (0)
h) 24 bits Absolute MSF address
i) 16 bits CRC error detection code
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This formatis required to exist in at least nine out of ten consecutive sectors.

The second andthird formats are optional. If used, they must exist in at least one out of 100 consecutive
sectors. They include the absolute frame byte of the MSF addressto provide location information continuity.

The second format gives the catalogue numberof the disc (UPC/EAN bar code number). This information is
constant over the whole media.

The third format gives the International Standard Recording Cade (ISRC) for each track. The ISRC is definedin
ISO 3901. This format is not present on lead-in or lead-out tracks and may change only after the track number
changes.

14.1.3 CD Audio error reporting

PLAY AUDIO commandswith the immediate bit set in the audio control mode return status as soon as the

command has been validated (which may involve a seek to the starting address). The playback operation
continues and may complete without notification to the initiator. Error termination of audio operations shall be
reported to the initiator by returning immediate CHECK CONDITIONstatus to the next command (except for
REQUEST SENSE and INQUIRY.) The deferred error sense data (see 8,2.14,2.) is used to indicate that the error
is not due to the current command.

The status of the play operation may be determined by issuing a REQUEST SENSE command, The sense keyis
set to NO SENSEand the audio status (see 14.2.10) is reported in the additional sense code qualifierfield.

14.1.4 CD-ROM ready conditlon/not ready condition

The ready condition occurs after a cartridge is inserted and the drive has performeditsinitialization tasks. These
mayinclude reading the table of contents from the media.

A not ready condition may occurfor the following reasons:
a) There is no cartridge inserted.
b) The drive is unable to load or unloadthe cartridge.
c) The drive is unable to recover the table of contents.
d) The controller cannot select the drive.

14.1.5 CD-ROM address reporting formats (MSFbit)

Several CD-ROM specific commands can report addresseseither in logical or in MSF format (see table 237). The
READ HEADER, READ SUB-CHANNEL and READ TABLE OF CONTENTS commandshavethis feature.

Table 237 - MSF address format

eeeeee| Byte

A

SS

An MSFbit of zero requests that the logical block address format be used for the CD-ROM absolute addressfield
or for the offset from the beginning of the current track expressed as a numberoflogical blocks in a CD-ROM
track relative address field. This track relative logical block address (TRLBA) value is reported as a negative value
in twos-complementnotation for transition areas that have decreasing MSF encodedrelative addresses.
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An MSFbit of one requests that the MSF format be used for thesefields. In certain transition areas, the relative
MSFaddresses are decreasing positive values. The absolute MSF addresses are always increasing positive
values (see entry in 14.4).

The M,S, and F fields are expressed as binary numbers. The values match those on the media, except for the
encoding. The ratios of M field units to S field units andS$field units to F field units are reported in the mode
parameters page (see 14.3.3).

14.1.6 Sensing support for CD-audio commands.

lf any commandsrelated to audio operations are implemented, then the PLAY AUDIO commandshall be
implemented to allow a method fortheinitiator to determine if audio operations are supported. A target
responding to a PLAY AUDIO command which hasa transfer length of zero, with CHECK CONDITIONstatus, and
setting the sense key to ILLEGAL REQUEST does not support audio play operations.

NOTE 173 The PLAY AUDIO command may be implemented without support for any of the other audio operations
commands.

14.1.7 Error reporting

lf any of the following conditions occur during the execution of a command, the target shall return CHECK
CONDITION status, The appropriate sense key and additional sense code should be set. The followinglist
illustrates some error conditions and the applicable sense keys. Thelist does not provide an exhaustive
enumeration of all conditions that may cause the CHECK CONDITIONstatus.

Condition Sense Key
Invalid logical block address ILLEGAL REQUEST

Unsupported option requested ILLEGAL REQUEST

Target reset or medium change since last commandfrom this initiator UNIT ATTENTION

Self diagnostic failed HARDWARE ERROR

Unrecovered read error MEDIUM ERROR
HARDWARE ERROR

Recovered read error RECOVERED ERROR

Overrun or other error that might be resolved by repeating the command ABORTED command

Attempt to read a blank block BLANK CHECK

Attempt to play a data block as audio BLANK CHECK

In the case of an invalid logical block address, the sense data information field shall be set to the logical block
addressofthefirst invalid address.

In the case of an attempt to read a blank or previously unwritten black, the sense data information field shall be
set to the logical block address of the first blank block encountered. The data read up to that block shall be
transferred,

There are other special error situations for CD-ROM devices. In the following cases the sense key shall be set to
BLANK CHECKandthe additional sense code set to END OF USER AREA ENCOUNTEREDON THIS TRACK:

a) a post-gap area is encountered(i.e. a block with CD-ROM Data Made 0);
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b) a pre-gap area is encountered(i.e. a block with index equalto 0);
c) The information type (data vs, audio) changes.

Whennot performing audio playback,if the logical block address requested is not within a data track, the
command shall be terminated with CHECK CONDITIONstatus. The sense key shall be set to BLANK CHECK
and the additional sense code set to ILLEGAL MODE FOR THIS TRACK, This applies ta audio-combined and
audio media.

14.2 Commands for CD-ROM devices

The commands for CD-ROM devices shall be as shown in table 238,

Table 238 - Commands for CD-ROM device

=acode

CHANGE DEFINITION 40h
COMPARE
COPY
COPY_AND VERIFY
INQUIRY
LOCK/UNLOCK CACHESELECT

 

 
 

 
 

 
 

 
 

 
 

 
 
 
 
 

se@ O=9-944HOOSbOULWIOULAN—===—ODNONOpAOM—eeeeeeeeeee

horrorNENVUNNNVVNNNNNNNNNANNYNNNMMMMNNNMpnpp
-o

eeee CAAADOGOMAGOOGCODONGCAOOODOOHAOLAMDHOOOOSPDLALASOOODDHODDOOM 
 

PRE-FETCH
PREVENT/ALLOW MEDIUM REMOVAL
READ (6
READ (1  

  

  
 

 
 

oe=eeeeee
  
  
 

   OOOZCOOCSCZOCOCOCOCCOCOO=S=Z=OCOCCOz=COZOOOOCCCOOCDoCOCOCOCOCoz=0000 oeoeoe
READ( 12 1 i

| READ BUFFER -12
READ CD-ROM CAPACITY 1 '
READ HEADER 1 .
READ LONG 3Eh .
READ SUB-CHANNEL 42h 1 -10
REA 43h 1 11

RECEIVE DIAGNOSTIC RESULTS ven 13«2.11
REQUEST SENSE O3h 2.14
RESERVE 16h 2.12
REZERO UNIT Oth -2.13
SEARCH DATA EQUAL(10 31h -2.14.1
SEARCH DATA EQUAL(12 Bih 16.2.
SEARCH DATA 30h 2.14.2

16.2.
2.14.3

16.2,
15
15

62.15
2.16

16.2.9
217
-2.18
«2.16

16.2.11
16.2.12

17

  
 

M = command implementation is mandatory.
QO = command implementation is optional.
* = indicates a PLAY AUDIO command    
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The following command codes are vendor-specific: 02h, 05h, 06h, O9h, OCh, ODh, OEh, OFh, 10h, 11h, 13h, 14h,
49h, 20h, 21h, 22h, 23h, 24h, 26h, 27h, 29h, and COh through FFh. All remaining command codes for CD-ROM
devices are reserved for future standardization.

If any of the PLAY AUDIO commands(indicated by an * in the type column) are implemented, the PLAY AUDIO
command shall be implemented by the target.

14.2.1 PAUSE RESUME command

The PAUSE RESUME command (see table 239) requests that the device stop or start an audio play operation,
This command is used with PLAY AUDIO commandsissued while the immediate bit is set to one.

Table 239 - PAUSE RESUME command

 

 
  

  
  
  
  
  

  

  

 
 a

i[teoicatanitnomenaesCid
aeRSe
ee

a
a

—ae 

A resumebit of zero causes the drive to enter the hold track state with the audio output muted after the current
block is played. A resumebit of one causes the drive to release the pause and begin play at the block followinc
the last block played.

lf an audio play operation cannot be resumed and the resumebit is one, the command is terminated with CHEC
CONDITIONstatus.If the resumebit is zero and an audio play operation cannot be paused, (no audio play
operation has been requested, or the requested audio play operation has been completed), the commandis
terminated with CHECK CONDITIONstatus,

It shall not be considered an error to request a pause when a pauseis already in effect, or to request a resume
when a play operation is in progress,
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14.2.2 PLAY AUDIO(10) command

The PLAY AUDIO command(see table 240) requests that the target begin an audio playback operation. The
command function (Immed and SOTCbits) and the output of audio signals shall be as specified by the settings
of the mode parameters (see 14.3.3.1.}.

Bit| |

a “Operationcode(4!(45h)

ac

Table 240 -PEAY AUDIO’0(10) SPRIEnANAL,

  
 
  
 

  
  

Starting logical block address

(LSB)

ies”aaa
7 MSBPs. { Transfer length

(LSB)

Ce

If any commandsrelated to audio operations are implemented then the PLAY AUDIO command shall be
implemented to allow a methodfor theinitiator to determine if audio operations are supported. A target
responding to a PLAY AUDIO commandthat has a transfer length of zero with CHECK CONDITIONstatus and
setting the sense key to ILLEGAL REQUEST does not support audio play operations.

The logical block addressfield specifies the logical black at which the audio playback operation shall begin,

Thetransfer length field specifies the numberof contiguous logical blocks that shall be played. A transfer length
field of zero indicates that no audio operation shall occur. This condition shall not be considered an error.

If the logical block length is not equal to the sector size, the target may adjust the starting logical block address
and the transfer length. In such case,it is recommendedthat the target start the audio play operation with the
beginning of a sector wheneverthe starting logical address falls within that sector (MSF unit). If the requested
transfer length causes the end of an audio play operation to fall within a sector, the target may continue the play
operation through the end of that sector.

if the starting address is not found, if the address is not within an audiotrack, or if a not ready condition exists,
the command shall be terminated with CHECK CONDITIONstatus.

If the CD-ROM information type (data vs. audio) changes, the sense key shall be set to BLANK CHECK and the
additional sense code set to END OF USER AREA ENCOUNTEREDON THIS TRACK.

lf the logical block address requested is not within an audio track, the command shall be terminated with CHECK
CONDITION status. The sense key shall be set to BLANK CHECK and the additional sense code set to ILLEGAL
MODE FOR THIS TRACK.
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14.2.3 PLAY AUDIO(12) command

The PLAY AUDIO(12) command(see table 241) requests that the target to begin an audio playback operation.
The commandfunction (Immed and SOTCbits) and the output of audio signals shall be as specified by the
settings of the mode parameters (see 14.3.3.1.). See the PLAY AUDIO(10) commandfor a description of thefields
in this command.

Takiee2241 -= PLATBY BUDIO(S2}some

 
 
 

 
 

Operation code (A5h)

 
 Logical block address

 
Transfer length  
 

(LSB)

a
a

14.2.4 PLAY AUDIO MSF command

    
  

The PLAY AUDIO MSF command (see table 242) requests that the target to begin an audio playback operation.
The commandfunction (Immed and SOTC bits) and the output of audio signals shall be as specified by the
settings of the mode parameters (see 14,3.3.1.).
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Table 242 - PLAY AUDIO MSF command

Operation code (47h)

a
ee

oe
Ce

Ce
——__a

Thestarting M field, the starting S field, and thestarting F field specify the absolute MSF address at which the
audio play operation shall begin. The ending M field, the ending S field, and the ending F field specify the
absolute MSF address where the audio play operation shall end. All contiguous audio sectors between the
starting and the ending MSF address shall be played,

 
 

 
 

  
   
   
  

A starting MSF address equal to an ending MSFaddress causes no audio play operation to occur. This shall nat
be considered an error, If the starting MSF addressis less than the ending MSF address, the command shall be
terminated with CHECK CONDITIONstatus. The sense key shall be set to ILLEGAL REQUEST.

If the starting address is not found, if the addressis not within an audio track, or if a not ready condition exists,
the commandshall be terminated with CHECK CONDITIONstatus. See 14.1,7 for a description of error reporting
information.

291

OLYMPUSEX. 1014 - 319/468



ANSI X3.131-1994

14.2.5 PLAY AUDIO TRACK INDEX command

The PLAY AUDIO TRACK INDEX command (see table 243) requests the target to begin an audio play operation.
The commandfunction (Immed and SOTCbits) and the output of audio signals shall be as specified by the
settings of the mode parameters (see 14,3.3.1,),

Table 243 - PLAY AUDIO TRACK INDEX command

SSeSSSS ]seeBre”flSaisfelsee|iaS—\
}o|Operation code (48h)  
  
  

Reserved

Starting track

Starting index

  
  

 
 

 Ending track

Ending index

The starting track field specifies the track numberof the starting audio track. The starting index field specifies the
index numberwithin the track at which the audio play operation shall begin.

 
 

 
 

The ending track field specifies the track numberof the ending audio track. The ending index field specifies the
index numberwithin the track after which the audio play operation shall stop. The audio play operation shall
terminate at the last block with an index number equalto the ending index. All contiguous audio sectors between
the starting and the ending address shall be played.

If the starting address is less than the ending address, the command shall be terminated with CHECK
CONDITION status. The sense key shall be set to ILLEGAL REQUEST.

If the starting address is not found, orif the address is not within an audio track, or if a not ready condition exists,
the commandshall be terminated with CHECK CONDITIONstatus. See 14.1.7 for a description of error reporting
information.

NOTE 174 Valid values for the track and index fields are 1 to 99. A starting index value of one specifies that playbackis
to start with the first audio sector of the track following the (optional) pause. A last index value of 99 specifies that
playback continues through the last sector of the track.

If the ending track is greater than the last information track on the media, the playback shall continue until the last
track is complete. If the ending index is greater than the largest index value on the ending track, the playback
shall continue until this track is complete; then terminate, These conditions shall not be considered errors.

If the starting index is greater than the largest index value on the starting track, and the stop on track crossing
(SOTC)bit of the audio contro] MODE SELECT parameters page (see 14.3.3.1) is zero, the playback operation
shall start at the beginning of the next track. This situation is not an error.
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If the starting index is greater than the largest index value on thestarting track, and the stop on track crossing
(SOTC)bit of the audio control MODE SELECTparameters page (see 14.3.3.1) is one, the playback shall not
begin. The target shall return CHECK CONDITION, and the sense key shall be set to ILLEGAL REQUEST.

NOTE 175 The operation of the SOTC bit described above comes about because the user may not be able to
determine the largest index value on a track, either from the table of contents or by other means. The SOTCbit one
case allows the user to determine the largest index. The SOTC bit zero case allows the user to set up play operations
without complete knowledge of the media layout.

14.2.6 PLAY AUDIO TRACK RELATIVE(10) command

The PLAY AUDIO TRACK RELATIVE(10) command (see table 244) requests that the device begin an audio
playback operation. The starting address is specified as a track relative logical block address within the specified
starting track. The commandfunction (Immed and SOTC bits) and the output of audio signals shall be as
specified by the settings of the mode parameters (see 14.3.3.1,).

_ aera:244 - PLAY AUDIO TRACKERATIVE°) command

Operation‘code (49h)

Track relative logical block address

Starting track

(MSB)
Transfer length

(LSB)

 
The starting track field specifies the track numberof the starting audio track.

Thetrack relative logical block address (TRLBA)field specifies the two's complementstarting logical block
address relative to the beginning of the first sector on the track with an index value of one, Negative values
indicate a starting location within the audio pause area at the beginning of the requested track.

The transfer length field specifies the number of contiguous logical blocks that shall be output as audio data. A
transfer length field of zero indicates that no audio playback operation shall occur. This condition shall not be
considered an error. Any other value indicates the numberoflogical blocks that shall be output.

If the logical block length is not equalto the sector size the target may adjust the starting logical block address
and the transfer length. In such case, it is recommendedthat the target start the audio play operation with the
beginning of a sector wheneverthe starting logical addressfalls within that sector (MSF unit). If the requested
transfer length causes the end of an audio play operation to fall within a sector, the target may continue the play
operation through the end of that sector.

lf the starting addressis not found,orif the address is not within an audio track,orif a not ready condition exists,
the commandis terminated with CHECK CONDITIONstatus. See 14.1.7 for a description of error reporting
information,
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14.2.7 PLAY AUDIO TRACK RELATIVE(12) command

The PLAY AUDIO TRACK RELATIVE(12) command (see table 245) requests that the device begin an audio
playback operation. The commandfunction (Immed and SOTCbits) and the output of audio signals shall be as
specified by the settings of the mode parameters (see 14.3.3.1.). See the PLAY AUDIO TRACK RELATIVE(10)
commandfor a description of the fields in this command.

Table 245 - PLAY AUDIO TRACK RELATIVE(12) command

Operation code (A9h)

Track relative logical block address  
Transfer length 

14.2.8 READ CD-ROM CAPACITY command

The READ CD-ROM CAPACITY command(see table 246) provides a meansfortheinitiator to request informatior
regarding the capacity of the logical unit.

Table 246 - READ CD-ROM CAPACITY command

  
 
 

 

 
 fo [|Operationcode(25h)“Operation code (25h)  —~*'|

|
1]  
 

  
  

Logical block address

fs|(usB) |
oSa
|

Reserved|PMT|
Control— - —eEe ———— a}
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NOTE 176 This command has the same operation code (25h) as the READ CAPACITY command (see 92.7). The
general function is the same but the exact definitions of the returned logical block address is modified to allow
returning a possibly inexact value (but one with a known error bound) based on CD-ROMtable of contents data. For
many CD-ROM devices, this implementation allows a quicker response.

A partial medium indicator (PMI) bit of zero indicates that the information returned in the READ CD-ROM
CAPACITY data shall be the logical block address and block length (in bytes) of the last valid logical block of the
logical unit for seek operations, The logical block address returned shall be greater than or equalto the fast
readable or playable block.If greater, this address may bein a transition area beyondthelastvalid logical block
for read or audio play operations, The value returned shall not be not be more than 75 sectors (MSF units)
greater than the logical block address of the last readable or playable block, (This value arises because the CD-
ROMtable of contents lead-out track location has a +/- 75 sector tolerance whenthe lead-out track is encoded

as an audio track.) The logical block address in the command descriptor block shall be set to zero forthis option.

A PMIbit of one indicates that the information returned shall be the logical block address and block length (in
bytes) ofthe last logical block address after which a substantial delay in data transfer will be encountered. This
logical block address shall be greater than or equal to the logical block address specified in the command
descriptor block. On CD-ROM media,this is interpreted as being the last readable or playable logical block of
the information area containing or immediately following the specified logical block address.

NOTE 177 This option may take several seconds to complete on CD-ROM media.

See 9.1.10 for a description of the relative address bit (RelAdr).

Eight bytes of READ CD-ROM CAPACITY data (see table 247) shall be sent during the DATA IN phase of the
command,

Table 247 - READ CAPACITY data format

aeee eeee2ee
Byte

(MSB
Logical block address

(LSB) 4 (MSB)
I— — Block length
rs (LSB)
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14.2.9 READ HEADER command

The READ HEADER command(see table 248) requests that the device return the CD-ROM data block address
headerof the requested logical block.

Table 248 - READ HEADER command

 
  
  
  

Logical block address

6|(8)
esee

7 MSB)Les|( Allocation length
(LSB)

See 14.1.5. for a description of the MSFbit.

Thelogical block addressfield specifies the logical block at which the read header operation shall begin.

See the READ commandfor exception handling. If the logical block size is other than the physical block size, it
shall be mappedinto the appropriate physical block from which the data would have been read.

The READ HEADERdata format (see table 249) defines the CD-ROM data block address header of the requested
logical block.

Table 249 - READ HEADER data format

fe LILReESSByte

ofa CD-ROM data modei
errs|Reserved

4 (MSB)4 Absolute CD-ROM address

   

  
  
  

 

 

  
 [|

 
 jx!

The CD-ROM data modefield specifies the CD-ROM data modeof the logical blocks in this sector of data. The
values in this field are defined in table 250,
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Table 250 - CD-ROM data mode codes

CD-ROM |User data field contents | Auxiliary field contents
mode (2 048 bytes) (288 bytes)

All bytes zero All bytes zero
User data L-EC symbols
User data User data
Reserved Reserved 

If the MSFbit is zero, the absolute addressfield gives the logical black address of thefirst logical block in the
physical sector where the data for the requested logical block address is found. If the MSFbit is one, the
absolute address field gives the MSF address of the sector where the data for the requested logical block
addressis found, (See 14.1.5.)

14.2.10 READ SUB-CHANNEL command

The READ SUB-CHANNEL command(see table 251) requests that the target return the requested sub-channel
data plus the state of audio play operations,

Table 251 - READ SUB-CHANNEL command

Operation code (42h)
Reserved

Reserved

Sub-channel data format

Reserved

Reserved

Track number 
Allocation length
 

Control

NOTE 178 Sub-channel data returned by this command may be from the last appropriate sector encountered by a
current or previous media accessing operation. When there is no current audio play operation, the target may access
the media to read the sub-channel data. The target is responsible that the data returned are current and consistent.
For example with sub-channel data format0, the International Standard Recording Code (ISRC) data reported must
have been read from the same track as the reported current position data.

See 14.1.5, for a description of the MSFbit.

The sub Q bit set to one requests that the target return the Q sub-channel data. The sub Q bit set to zero
requests that no sub-channel data be returned. This shall not be considered an error.

NOTE 179 The otherbits in this byte are reserved for future standardization when they may be defined to request other
sub-channel data,

The sub-channel data formatfield specifies the returned sub channel data (see table 252). If this field is 00h, sub-
Q channel data is returned.If this field is O1h, 02h or O3h, the requested sub-Q data item is returned.
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Table 252 - Sub-channel data format codes

Returned data

Sub-Q@ channel data

CD-ROM current position
Media catalogue number (UPC/bar code)
Track international standard recording code (ISAC)
Reserved
Vendor-spscific
 

FOh - FFh

The track numberfield specifies the track from which ISRC data is read. This field must have a value between
O71h and 63h (99bed), and is valid only when the sub-channel data formatfield is OSh. In this case, the target
returns ISRC data for this track.

14,.2.10.1 Sub-@ channel data format

The sub-CHANNEL command data formats consist of a four-byte header followed by a sub-channel data block.
The header contains the audio status byte and the sub-channel data length field. If the sub Q bit is zero, the
target shall not return the sub-channel data block; in this case, the sub-channel data length is 0.

Table 253 defines the sub-Q channel data format.
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Table 253 - Sub-Q channeldata format

Sub-channel data header

re]
Vs7]Audio status |
+ Sub-channel data length
as: 7 Sub-Q channel data block
[4] Sub channel data format code (00h)
ol
|.ae

Absolute CD-AOM address
(LSB)

(MSB)
Track relative CD-ROM address

(LSB)

(MSB)
Media catalogue number (UPC/Bar code)

(LSB)

MSB
( Track international standard recording code (ISAC)

(LSB)

 
The audio status field indicates the status of audio play operations, The audio status values are defined in table
254, Audio status values greater than zero are returned onlyto theInitiator that requested the last audio play
operation. Audio status values 13h and 14h return information on previous audio operations; they are returned
only once after the condition has occurred, If another audio play operation is not requested, the audio status
returned for subsequent READ SUB-CHANNEL commandsis 15h.

Table 254 - Audio status codes

[status| Descriptin=|
Audio status byte not supported or not valid
Audio operation in progress
Audio operation paused Audio operation successfully completed
Audio operation stopped due to error
No current audio status to return

The sub-channel data length specifies the length in bytes of the following sub-channel data block. A sub-channel
data length of zero indicates that no sub-channel data block is included in the returned data.
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NOTE 180 Usual values for sub-channel data lenath are 0, 12, 20, 28 and 44 bytes. Sub-channel data length does not
include the sub channel header.

The sub-Q channel data block consists of control data (bytes 4-5), current position data (bytes 6 - 15) and
identification data (bytes 16 - 47). The control data and current position data is obtained from the Q sub-channe!
information of the current block. Identification data may be reported that was obtained from a previous block, If
identification data is reported, the data shall be valid for the sector addressed by the currentposition data.

a) If an audio play operation is proceeding in the background,position data for the last sector played shall be
reported.

b) In ter cases,for instance after a READ command,the target mayeither report position data for the last
sector processed for that operation or may report position data from the sectorat the current read head
position.

NOTE 181 Whenthe type ofinformation encoded in the Q sub-channel of the current sectoris the media catalog
number or ISAC; the track, index, and address fields should be extrapolated from the previous sector.

The ADRfield gives the type of information ancoded in the Q sub-channelof this block, as shown in table 255.

Table 255 -9255=AON sub-channe!Q fleld
[aanete[tera

Sub-channel Q mode information not supplied
Sub-channel Q encodes current position data
(i.e. track, index, absolute address, relative address)
Sub-channel Q encodes media catalogue number
Sub-channel Q encodes ISRC
Reserved

  

  
  
  
  
   

The control bits are defined in table 256.

Table 256 -Sub-oharenal Q sontrot bits

Audio without pre-emphasis Audio with pre-emphasis

Digital copy prohibited Digital copy permittedAudio trac Data track

Two-channel audio Four- channel audio
 

The track number specifies the current track number.

The index number specifies the index numberin the current track.

The absolute CD-ROM addressfield gives the current location relative to the logical beginning of the media. lf
the MSFbit is zero, this field is a logical block address. If the MSF bit is one, this field is an absolute MSF
address, (See 14.1,5,)

The track relative CD-ROM addressfield gives the current location relative to the logical beginning of the current
track. If the MSFbit is zero, this field is a track relative logical block address, (If the current blockis in the pre-
gap area of a track, this will be a negative value, expressed as a twos-complement number. See 14.1.5). If the
MSFbit is one,this field is the relative MSF address from the Q sub-channel.
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A media catalogue valid (MCVal) bit of one indicates that the media catalogue numberfield is valid. A MCVal bit
of zero indicates that the media catalogue numberfield is not valid.

The media catalogue numberfield contains the identifying number of this media according to the uniform product
code values (UPC/EANbar cading) expressed in ASCII, Non-zero valuesin this field are controlled by the Uniform
Product Code Council 1) and the European Article Number Council 2), A value in this field of all ASCII zeros
indicates that the media catalog numberis not supplied.

The track code valid (TCVal) bit of one indicates that the track ISRC field is valid. A TCValbit of zero indicates
that the track international standard recording code (ISRC) field is not valid.

The track ISRC field contains the identifying numberof this media according to the ISRC standards (DIN-31-621)
expressed in ASCIl.

1) The Uniform Product Code Council is located at 6163 Old Yankee Road, Suite J, Dayton, Ohio 45459.
2) The EuropeanArticle Number Council is located at Rue des Colonies, 54-BTE8, 1000 Brussels, Belgium.
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14.2.10.2 CD-ROM current position data format

Table 257 defines the CD-ROM current position data format.

Table 257 - CD-ROM current position data format

Sub-channel data Length

= ‘ CD-ROM current position datablock
Sub channel data format code (Oth)

Ce

(MSB) Absolute CD-ROM address
(LSB)

12 (MSB)
~ Track relative CD-ROM address

15 (LSB)

  
14.2.10.3 Media catalogue number data format

Table 258 defines the media catalogue numberdata format.
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Table 258 - Media catalogue number data format

eoeos
_ Sub- channel data header —ee

Audio status

  

 
 

 

  
  

  

 

 Sub-channel data length

aae
eaohanaateFormatcode(02K)
=
epae

fe[wer[eresCC~*d
(MSB

Media catalogue number (UPC/Bar code)
(LSB)

  

 
 

If media catalogue numberdata is found, the MCValbit is set to one. If MCN data is not detected, the MCValbit
is set to zero to indicate the media catalogue numberfieldis invalid.

NOTE 182 Media catalogue number data returned by this command with sub-channel data format field code 02h may
be from any block that has UPC bar code Q sub-channel data. (This code is constant anywhere in every applicaile
disc.)

14.2.10.4 Track international standard recording code data format

Table 259 defines the track international standard recording code data format.
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Table 259 - Track International standard recording code data format

leveeLesteerredeelyte

mz Sub-channel data header _
a
ay|Audio status
ews

Sub-channel data length

___ {LBB}.
PreTaeat
ee
aa

——————

 
 

 
  
  
    

  
   
  (MSB)  

 
Track international standard recording code (ISRC)

__(LSB)

If ISRC data is detected, the TCValbit is set to one, If ISRC data is not detected, the TCValbit is set to zero to
indicate the ISRC field is invalid.

NOTE 183 Track ISAC data returned by this command with sub-channel data format field 03h may be fron any block
in the specified track that has ISRC data.
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14.2.11 READ TOC command

The READ TOC command (see table 260) requests that the target transfers data from the table of contents to the
initiator.

Table 260 - READ TOC command

Operation code (43h)

<a)ae[oeoe

Reserved

Reserved

Reserved

Starting track

Allocation length
(LSB)

See 14,1.5. for a description of the MSFbit.

 
The starting track field specifies the starting track number for which the data shall be returned. If this value is
zero, the table of contents data shall begin with thefirst track on the medium. The data are returned in
contiguous ascending track numberorder,

If the starting track field is not valid for the currently installed medium, the command shall be terminated with
CHECK CONDITION status. The sense key shall be set to ILLEGAL REQUESTandthe additional sense code set
to INVALID FIELD IN CDB.

NOTE 184 The maximum TOCdata length possible on currently available CD-ROM media is 804 bytes, or 100 TOC
track descriptors.

The format of the data returned is specified in table 261.
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Table 261 - READ TOC data format

IadhpatelBS
“| (MSB)

 

  
Toc data length

  (LSB)

cm First track number
ee
as TOC track descriptor(s )
  

  Reserved

Ar
a

Eas  Absolute CD-ROM address

(LSB)

The TOC data block contains a four-byte header followed by zero or more TOC track descriptors.

The TOC data length specifies the length in bytes of the following TOC data that is available to be transferred
during the DATA IN phase. The TOC data length value does not include the TOC data lengthfielditself.

The first track numberfield indicates the first track numberIn the table of contents.

Thelast track numberfield indicates the last track numberin the table of contents before the lead-out track
number.

NOTE 185 Thefirst track numberis not required to be one. A disc may start at any valid track number. The track
numbers betweenthe first track number and the last track number are required to be in contiguous ascending order,
except for the lead-out track.

The ADRfield gives the type of information encoded in the Q sub-channelof the block where this TOC entry was
found. The possible ADR values are defined in 14.2.10.1.

The control field indicates the attributes of the track, The possible controlfield values are defined in 14,2,.10.1.

The track numberfield indicates the track numberfor which the data in the TOC track descriptoris valid, A track
numberof OAAhindicates that the track descriptoris for the start of the lead-out area,

The absolute CD-ROM address contains the addressof the first block with user information for that track number
as read from the table of contents. An MSFbit of zero indicates that the absolute CD-ROM addressfield contains

a logical block address. An MSFbit of one indicates the absolute CD-ROM addressfield contains an MSF
address (see 14.1.5).

NOTE 186 The starting logical block address value recovered from the TOC has a tolerance of zero for data tracks and
plus or minus 75 CD sectors for audio tracks. This tolerance is multiplied by a factor dependent on the logical block
length.
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14.3 Parameters for CD-ROM devices

14.3.1 Diagnostic parameters

This subclause defines the descriptors and pages for diagnostic parameters used with CD-ROM devices.

The diagnostic page codes for CD-ROM devices are defined in table 262,

Pabee 262 -+ eageerasePASSEMSee,

Supported diagnostic pagesothe- NoFh Reserved (for all device type pages)
40h - 7Fh Reserved
80h - FFh Vendor-specific pages
 

14.3.2 Log parameters

This subclause defines the descriptors and pagesfor log parameters used with CD-ROM devices.

The log page codes for CD-ROM devices are defined in table 263.

Tabin 263 - Logpipage codes
Pecan[meniee]

Buffer over-run/under-run page
Error counter page (read) page
Last n error events page
Non-medium error pags
Reserved
Reserved
Reserved
Reserved

Supported log pages
Vendor- specific pages

g|  
   
    
  
  
  
  
 

 

14.3.3 Mode parameters

This subclause defines the descriptors and pages for mode parameters used with CD-ROM devices.

The mode parameterlist, including the mode parameter header and mode block descriptor are defined in 8.3.3,

The medium-type codefield is contained in the mode parameter header (see 8,3,3), Table 264 defines the
medium type values for CD-ROM devices.
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Table 264 - CD-ROM medium type codes

|code Medium type description |
Default (only one type supported)
120 mm CD-ROM data only
120 mm CD-DA audio only
120 mm CD-ROM data and audio combined
Reserved
80 mm CD-ROM data only
80 mm CD-DA audio only
80 mm CD-ROM data and audio combined
Reserved

 
  

  
  
 

  

The device-specific parameterfield is contained in the mode parameter header (see 8.3.3). Table 265 defines the
device-specific parameter field for CD-ROM devices.

 
When used with the MODE SELECT command, the DPOFUAbit is not used and thefield is reserved,

When used with the MODE SENSE command, a DPOFUAbit of oneindicates that the target supports the DPO
and FUAbits (see 9.2.6),

The enable blank check (EBC) bit is reserved.

The density codefield is contained in the mode parameter block descriptor (see 8.3.3), Table 266 defines the
density code values for CD-ROM devices.

Table 266 - CD-ROM density codes

|Code=——«|«séData typesto betransferred=
Default density code
User data only

(2 048 bytes per Breeee sector)02h User data plus auxiliary data field
(2 336 bytes per sector03h 4-byte tag field, user ati plus auxiliary data
(2 340 bytes per sector)

04h Audio information only
(1/75th of a second per logical block)

O5h - 7Fh Reserved
80h -

 
NOTE 187 The numberof bytes per sector specified by this parameter is used with the block length to map CD-ROM
sectars to logical block addresses.

The mode page codes for CD-ROM devices are defined in table 267.
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Table 267~4. Mode)page codes
reeone[omental|

Caching page
CD-ROM audio control page
CD-ROM page
Control mode page
Disconnect-reconnect page

Medium xypes supported pagePeripheral device page
Read error recovery page
Reserved
Reserved
Reserved
Verify error recovery page
Vendor-specific (does not require page format)

Vendor-~epeeaiae (page format required)Return all pages
(valid only for the MODE SENSE command)

sses=ee @oMw 
14.3.3.1 CD-ROM audio control parameters

The CD-ROM audio control parameters page (see table 268) sets the playback modes and output controls for
subsequent PLAY AUDIO commandsand any current audio playback operation.

Table 268 - CD-ROM ausle controltralpararioters) page
 

  feeee
Parameter length (OEh)|

fe[ReservesTames|‘soto[erved
Reserved

 

  
   

Reserved

(MSB)ee|Logical blocks per second of audio playback  
 eee (LSB)

aeeae,
Output port O volume

aoe
Pa[Citgoavom

The parameters savable (PS) bit is only used with the MODE SENSE command. This bit is reserved with the
MODE SELECT command.APSbit of oneindicatesthatthe target is capable of saving the page in a non-
volatile vendor-specific location.
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An immediate (Immed)bit of zero indicates the target shall not send completion status until the audio playback
operation is terminated.

An Immed bit of one indicates the target shall send completion status as soon as the playback operation has
been started.

NOTE 186It is recommended that a Logical Unit type RESERVE beissued prior to starting audio play operations with
an Immed bit of one in any multiple initiator environment.

A stop on track crossing (SOTC)bit of zero indicates the target shall terminate the audio playback operation
when the transfer length is satisfied. Multiple tracks shall be played as necessary. Periods of time encoded as
audio pause/silence at the beginning of tracks, (index 0) shall also be played.

A stop on track crossing (SOTC)bit of one indicates the target shall terminate the audio playback operation wher
the beginning of a following track is encountered.

The audio playbackrate valid (APRVal) bit value of one indicates that the format of logical blocks per secondfield
and the logical blocks per second of audio playbackfield are valid.

The format of logical blocks addresses per secondfield gives the multiplier to be used with the logical blocks per
second of audio playback. This is defined in table 269,

Table 269 - Multiplier for LBAs

| Format of LBAs/ Sec value aT Multiplier forLBAs- /Sec field
Oh 1

ih - 7h Reserved
1/256
Reserved

 

 
NOTE 189 This field is provided as a meansto return fractional (i,e. non-integral) values in the logical block addresses
per second of audio playback. This shall occur when logical block sizes that are not even multiples or divisions of the
physical block size are used,

The logical blocks per second of audio playbackfield gives the relationship between time and the duration of
play per logical block address. The valuein this field is to be multiplied by the value in format of LBAs per
secondfield.

NOTE 190 Thelogical blocks per second of audio playbackfield and its companion format of LBAs per secand field
may not be supported by most current CD-ROM devices as a modifiable mode select parameter.

The output port channel selection specifies the audio channels from the disc to which this output port should be
connected (see table 270), More than one output port may be connected to an audio channel. More than one
audio channel may be connected to an output port,

Table 270 - Output port channel selection

Description_
output port muted
connect audio channel O to this output port
connect audio channel 1 to this output port
connect audio channel 2 to this output port
connect audio channel 3 tao this output port
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The channel volume controlindicates the relative volume levelfor this audio output port. A value of zero
indicates the output is muted, and a value of FFh indicates maximum volumelevel.

NOTE 191If volume controls are implemented, the default volume level should be no more than 25 % of the maximum
level as a personal safety consideration.

14.3.3.2 CD-ROM device parameters

The CD-ROM parameters page (see table 271) specifies parameters that affect all CD-ROM data types.

Table 271 - CD-ROM parameters page

————a ———————————Byte eee(faeoflifheTintghafBeCe

ee
ieON
ece

4je —--- Number of MSF - S units per MSF - M unit ---

 

  
  
 

 

The parameters savable (PS)bit is only used with the MODE SENSE command. This bit is reserved with the
MODE SELECT command. A PSbit of one indicates that the target is capable of saving the page in a non-
volatile vendor-specific location.

The inactivity timer multiplier specifies the length of time that the drive shall remain in the hold track state after
completion of a seek or read operation (see table 272).

NOTE 192 Higher values in this parameter may have an adverse effect on the drive MTBF, in some implementations,

Table 272 - Inactivity timer multiplier values

“Inactivity timer|Minimum time in||Inactivity timer|Minimum time in
multiplier hold track state | multiplier hold track state

Vendor-specific 
The numberof S units per M unit field gives the ratio of these MSF address values. For media conforming to the
CD-ROM and CD-DAstandard,this value is 60.

The numberof F units per S unit field gives the ratio of these MSF address values. For media conforming to the
CD-ROM and CD-DAstandard,this value is 75,
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14.3.3.3 Read error recovery parameters

The read error recovery parameters page (see table 273) specifies the error recovery parameters the target shall
use during any command that performs a data read operation to the media (e.g. READ, READ TOC,etc.).

Table 273 - Read error recovery parameters page

SOeeeelnyea

[o[seerspaneeee
Apz[errorrecoveryparameter
es
Le
a
<ri

The parameters savable (PS) bit is only used with the MODE SENSE command. Thisbit is reserved with the
MODE SELECT command. A PSbit of one indicates that the target is capable of saving the page in a non-
volatile Vendor-specific location.

  

  
   
  

  

    

The error recovery parameterbits are defined in 9.3.3.6.

NOTE 193 The implementation of error recovery procedures for CD-ROM devices is markedly different from those used
for magnetic medium disk drives. At least one level of error correction(ie. CIRC) is required to transfer the data
stream. Therefore, the performanceof the drive may differ substantially from what would be expected by sending the
same error recovery parameters to a magnetic medium device.

The correlation of the error recovery parameter and the bit settings defined for CD-ROM devicesis given in table
274. The interpretation of these bit settings for CD-ROM devicesis given in table 275.If the error recovery
parameteris set to any other vaiue, the command shall be terminated with CHECK CONDITIONstatus. The
sense key shall be set to ILLEGAL REQUESTandthe additional sense code set to INVALID FIELD IN
PARAMETERLIST.
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Table 274 - Error recovery bit settings

Error Bit settings
recovery
parameter|76543210

 

 = o Oo

BDDBIBDBDIUIADIAVIAIVDIAAIyIHA +24229000000=-=-=~s00000 UDBDUDVUDVVUVVUVDVU ~-00+==+00--900-==-+00 oocoo=]-cCc000000--c00 4+~0-0-+0-0-0-0-0-0-0-0BDUBVDVIBIVDDIIIIDIVUIVIVIAID eeeOOOCCOOCCCOo
|

NOTE Reserved bits shall |
be set to zero, |
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ooh

Oth

04h
  

| O5h

06h

314

Table 275 - CD-ROMerror recovery descriptions  

Error recovery description
The maximum error recovery procedures available are used. If an error
occurs which is uncorrectable with the error correction codes (ECC) on
the media, data transfer is terminated with CHECK CONDITION status. The

block with the error is not transferred. The sense wey is set to MEDIUMERROR. The information bytes give the address of the block where the
unrecovered error was detected, Recovered errors are not reported.

Only retries of the read operation and CIRC are used (layered error
correction is not used). Only CIRC unrecovered data errors are reported,
If a CIAC unrecavered data error occurs, data transfer is terminated
with CHECK CONDITION status. The block with the error is not

transferred. The sense ney is set to MEDIUM ERROR, The information bytesgive the address of the block where the unrecovered error was detected.
Recovered errors are not reported.

The maximum error recovery procedures available are used. Recovered data
errors are reported. If a recovered data error oocurs, data transfer is
not terminated. However, when the data transfer has completed CHECK
CONDITION status is reported. The sense key is set to RECOVERED ERROR,
The information bytes give the address of the last block where a
recovered data error was detected.

If a data error occurs that is Uncorrectable with the ECC information
available on the media, data transfer is terminated and CHECK CONDITION
status is reported. The block with the error is not transferred, The
sense key is set to MEDIUM ERROR. The information bytes give the address
of the block where the uncorrectable error was detected.

Only retries of the read operation and CIRC are used (layered error
correction is not used). Recovered data errors are reported. If a
recovered data error occurs, data transfer is not terminated. However,
when the data transfer has completed CHECK CONDITION status is reported,
The sense key is set to RECOVERED ERROR. The information bytes give the

marane,At the last block where a CIRC recovered data error wasetected.

If an unrecovered data error occurs, data transfer is terminated and
CHECK CONDITION status is reported, The block with the error is not

transferred. The sense kay is set to MEDIUM ERROR. The information bytesgive the address of the block where the unrecovered error was deteoted.

The maximum error recovery procedures are used. Recovered data errors
‘are reported, If a recovered data error occurs data transfer is
terminated and CHECK CONDITION status is reported, The block with the
recovered error is not transferred. The sense key is set to RECOVERED
ERROR. The information bytes give the address of the block where the
recovered data error was detected,

If a data error occurs that is uncorrectable with the ECC information
on the medium, data transfer is terminated with CHECK CONDITION status.
The block with the error is not transferred. The sense key is set to
MEDIUM ERROR. The information bytes give the address of the block where
the uncorrectable error was detected.
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Table 275 (continued)

[Error recovery description
| O7h Only retries of the read operation are used (layer error correction is

not used), CIRC recovered data errors are reported. If a CIAC
recovered data error occurs, data transfer is terminated with CHECK
CONDITION status. The block with the recovered error is not
transferred. The sense key is set to AECOVERED ERROR. The information

bytes give the address of the block where the recovered data error wasdetected.

If a CIAC unrecovered data error occurs, data transfer is terminated
with CHECK CONDITION status. The block with the error is not
transferred. The sense key is set to MEDIUM ERROR, The information

ete give the address of the block where the uUnrecovered error wasetected,

  

  
  
 
  
  
 
 

10h If data transfer can be maintained, the maximum error recovery
procedures available are used. (RC = 1,) If an error occurs which is
uncorrectable with the error correction codes (ECC) on the media, or is
uncorrectable in time to maintain data transfer, the data transfer is
not terminated. However, when the data transfer has completed, CHECK

CONDITION status is reported. The sense Key is set to MEDIUM ERAOR.The information bytes give the address of the block where the first
unrecovered error was detected, Recovered errors are not reported.

 
  

  
 

  11h If data transfer can be maintained, retries of the read operation and
CIRC are used (layered error correction is not used). (AC = 1.) Only
CIRC unrecovered data errors are reported. If a CIAC unrecovered data
error occurs, data transfer is not terminated, However, when the data
transfer has completed, CHECK CONDITION status is reported. The sense
key is set to MEDIUM ERROR. The information bytes give the address of
the block where the first Unrecovered error was detected, Recovered
errors are not reported.

  
  
  

 
  

 

14h If data transfer can be maintained, the maximum error recovery
procedures available are used. (RC = 1.) Recovered data errors are
reported. If a recovered data error occurs, data transfer is not
terminated, However, when the data transfer has completed, CHECK
CONDITION status is reported, The sense key is set to RECOVERED ERROR.

The information bytes give the address of the block where a recovereddata error was detected.

 

   
   
 If an data error occurs that is uncorrectable with the ECC information

available on the media, or is uncorrectable in time to maintain data
transfer, the data transfer is not terminated. However, when the data

transfer has completed CHECK CONDITION, status is nenescad The sense keyis set to MEDIUM ERROR. The information bytes give the address of the
block where the first uncorrectable error was detected. Reporting
unrecovered errors takes precedence over reporting recovered errors.
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Table 275 (continued)

lError recovery description
15h If data transfer can be maintained, retries of the read operation and

CIRC are used (layered error correction is not used). (RC = 1.)
Recovered data errors are reported. If a recovered data error occurs,
data transfer is not terminated. However, when the data transfer has
completed CHECK CONDITION status is reported. The sense key is set to
RECOVERED ERROR. The information bytes give the address of the block
where a GIAG recovered data error was detected,

   
  
  

  
  
 
 

 
 If an unrecovered data error occurs, data transfer is not terminated.

However, when the data transfer has completed CHECK CONDITION status is
reported. The sense key is set to MEDIUM ERROR. The information bytes
give the address of the block where the first unrecovered error was
detected. Reporting unrecovered errors takes precedence over reporting |
recovered errors,

 
  

  
 
    

The maximum error recovery procedures available are used. If an error
occurs which is uncorrectable with the error correction codes (ECC) on
the media, data transfer is terminated with CHECK CONDITION status. The
block with the error is transferred. The sense key is set to MEDIUM
ERAOR. The information bytes give the address of the block where the
unrecovered error was detected. Recovered errors are not reported.

  

  
  

  21h Only retries of the read operation and CIAC are used (layered error
correction is not used). Only CIRC unrecovered data errors are reported. |
If a CIRC unrecovered data error occurs data transfer is terminated
with CHECK CONDITION status. The block with the error is transferred.
The sense key is set to MEDIUM ERROR. The information bytes give the
address of the block where the unrecovered error was detected.
Recovered errors are not reported.

  
 
 The maximum error recovery procedures available are used, Recovered data

errors are reported. If a recovered data error occurs data transfer is
not terminated. However, when the data transfer has completed, CHECK
CONDITION status is reported, The sense key is set to RECOVERED ERROR.
The information bytes give the address of the last block where a
recovered data error was detected,

  
 
 
 

 If a data error occurs that is uncorrectable with the ECC information
available on the media data transfer is terminated and CHECK CONDITION
status is reported. The block with the error is transferred. The sense
key is set to MEDIUM ERROR. The information bytes give the address of
the block where the uncorrectable error was detected.
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Table 275 (concluded)
anes —— gp —

[error recovery description
| 25h Only retries of the read operation and CIRC are used (layered error

correction is not used), Recovered data errors are reported. If a
recovered data error occurs, data transfer is not terminated. However,
when the data transfer has completed, CHECK CONDITION status is reported.
The sense key is set to RECOVERED ERAOR. The information bytes give the
address of the last block where a CIRC recovered data error was
detected.

   

  
 

  
  
 
   
 
 

If an unrecovered data error occurs, data transfer is terminated and
CHECK CONDITION status is reported. The block with the error is
transferred, The sense key is set to MEDIUM ERROR. The information
bytes give the address of the block where the unrecovered error was
detected.

 

 
  The maximum error recovery procedures are used, fAecovered data errors

are reported. If a recovered data error occurs, data transfer is
terminated and CHECK CONDITION status is reported. The block with the
recovered error is transferred. The sense key is set to AECOVERED
ERROR. The information bytes give the address of the block where the
recovered data error was detected.

 

  
  
 

 
 

 Tf a data error occurs that is uncorrectable with the ECC information
on the media, data transfer is terminated with CHECK CONDITION status.

The block with the error is transferred. The sense Key is set to MEDIUMERROR. The information bytes give the address of the block where the
uncorrectable error was detected,

 

 
 Only retries of the read operation are used (layer error correction is

not used). CIRC recovered data errors are reported. If a CIAC
recovered data error occurs, data transfer is terminated with CHECK
CONDITION status. The block with the recovered error is transferred.

The sense ney is set to RECOVERED ERROR, The information bytes give theaddress of the block where the recovered data error was detected.

  
  
  

  
 If a CIRC unrecovered data error occurs, data transfer is terminated

with CHECK CONDITION status. The block with the error is transferred.
The sense key is set to MEDIUM ERROR. The information bytes give the
address of the block where the unrecovered error was detected,

 
  
 

 Same as code 10H.

 

 

code 11H.

code 14H.

code 15H.

 Same as

  Same as

 Same as 

The read retry count field specifies the numberof times that the controller shall attempt its read recovery
algorithm.

A CIRC recovered data error is defined as a block for which the CIRC based error correction algorithm was
unsuccessful for a read attempt, but on a subsequent read operation no error was reported. The numberof
subsequent read operations is limited to the read retry count. Layered error correction was not used.

A CIRC unrecovered data error is defined as a block for which the CIRC based error correction algorithm was
unsuccessful on all read attempts up to the read retry count. Layered error correction was not usad.

An L-EC recovered data error is defined as a block for which the CIRC based error correction algorithm was
unsuccessful, but the layered error correction was able to correct the block within the read retry count.

An L-EC uncorrectable data error is defined as a black which could not be corrected by layered error correction
within the read retry count.
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14.3.3.4 Verify error recovery parameters

The verify error recovery parameters page (see table 276) specifies the error recovery parameter the target shall
use during verify operations,

Table 276 - Verify erroreR paranainrs Page

——e Page code(OTM)
Shes Parameter length (06h)
je Error recovery parameter

Verify retry count

Reserved

Reserved

a

The parameters savable (PS)bit is only used with the MODE SENSE command. This bit is reserved with the
MODE SELECT command. APSbit of one indicates that the target is capable of saving the page in a non-
volatile vendor-specific location.

 
The error recovery parameters for verify operations are as defined by the read error recovery parameters (see
14.3.3,3),

14.4 Definitions specific to CD-ROM devices

14.4.1 absolute F fleld: The sub-division of the S Field part of the absolute physical address from the beginning
of the media. One physical sector. Written on CD-ROM media in binary coded decimal notation. The valueis
from OObed to 74bed. (See 14.4,12 and 14.4.18.)

14.4.2 absolute M field: The most significant part of the absolute physical address from the beginning of the
media. Written on CD-ROM media in binary coded decimal notation, The value is from O0bed to 74bed. (See
14.4,18.)

14.4.3 absolute S field: The intermediate significant part of the absolute physical address from the beginning of
the media. Written on CD-ROM media in binary coded decimal notation. The value is from OObed to 5Sbed,
(See 14,4,18,)

14.4.4 bed; binary coded decimal; The number system used on the physical CD-ROM and CD-DA media.
Numbers that use this notation have the ‘bed’ suffix attached. A byte has two four-bit values each of which can
have a value from 0 to 3, The maximum value is 99bed (99 decimal). Hence the maximum numberoftracksis
99bed,

Example: 00 01 02 03 ,,.08 09 10 11... 19 20 21... 98 99.

14.4.5 block: The term block refers to the data in one logical bleck - the numberof bytes defined by the logical
block length in the made block descriptor.
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14.4.6 blocks per sector: The numberoflogical blocks read from each CD-ROM physical sector, The value
dependsonthelogical block Length as defined in the mode block descriptor. The value for blocks per sectoris:

1 if the logical block length is 2 048,
2 if the logical block length is 1 024,
4 if the logical block length is 512, and
8 if the logical block length is 256 bytes,

(Assuming a density code of 1 - 2 048 bytes of data per sector.)

14.4.7 CD-DA; compactdise - digital audio: The standardized media for recording digital audio information.
The ‘Red Book' defines CD-DA media.

14.4.8 CD-ROM; compact disc - read only memory: A standardized medium for recording digitized audio and
digital data, CD-ROMis used to describe media with digital data rather than discs that encode audio only. The
ISOMEC 10149 standard defines CD-ROM media, :

14.4.9 CD-ROM control fleld: A four bit field in the Q sub-channel data indicating the type of information
encoded on the current track. Indicates audio versus data and the type of audio encoding, etc. The control field
is also foundin the table of contents entries.

14.4.10 CD-ROM data mode: A byte in the header of CD-ROM data sectors. This indicates if data is present
and if layered error correction information is present.

14.4.11 CIRC; cross interleaved reed-solomon code: The error detection and correction technique used within
small frames of audio or data, The CIRC bytes are presentin all CD-ROM data modes, The error correction
procedure which uses the CIRC bytesis referred to as the CIRC based algorithm. In most CD-ROM drives,this
function is implemented in hardware.

14.4,12 frame: A physical sector on CD-ROM media, Also theFfield unit of a MSF CD-ROM address, The term
frame is also used in the CD-ROM modelto describe the amountof data received between synchronization

patterns. 96 of these frames make a sector. This sort of frame is referred to as ‘small frames' where the meaning
is not clear from context.

44.4.13 hold track state: When a CD-ROM device enters the hold track state the optical pick-up is maintained at
an approximately constant position on the media. This allows a paused operation to be resumed without latency
due to seeking. Rotational latency may be incurred, however.

14.4.14 Index: An index is a subdivision of a CD-ROM track. A track can have from 1 to 99 index numbers.
index numbers within a track are sequential starting with 1.

14,4.15 lead-in area: The area on a CD-ROM disc prior to track one. The main channelin the lead-in area
contains audio or data null information. This area is coded as track zero but is not addressable via the SCSI
command set. The Q sub-channelin this area is coded with the table of contents information.

14.4.16 lead-out area: The area on a CD-ROM disc beyondthelast information track. The main channelin the
lead-out area contains audio or data null information. This area is coded as track AAbed but is not addressable

via the SCSI command set. The READ CD-ROM CAPACITY data is the first logical block addressof this area
minus one,

14.4.17 L-EC; layered error correction: The error correction technique used with CD-ROM data mode one
sectors, In such sectors, 276 bytes of the auxiliary data field contain L-EC bytes. The algorithm that uses these
bytes to perform error correction is often implemented in the drive firmware.

14.4.18 MSF address: The physical address written on CD-ROM discs. Expressed as a sector countrelative to
either the beginning of the medium (absolute) or to the beginning of the current track (relative). As defined by the
CD-DA and CD-ROM standards, eachFfield unit is one physical sector; each S field unit is 75 F field units: each
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M field unit is 60 S field units. Valid contents of F fields are binary values from 0 through 74. Valid contents of S
fields are binary values from 0 through 59. Valid contents of M fields are binary values from 0 through 74.

14,4.19 output port: A means for connecting the audio signal being played to equipment outside the CD-ROM
device.

14.4.20 pause area:Atransition area at the beginning or end of an audio track encoded with audio silence,
This transition area is required where the audio track immediately precedes a data track.

14.4.21 post-gap area: A transition area at the end of a data track encoded with null information. This transition
area is required where the data track immediately precedes an audiotrack.

14,4.22 pre-gap area:Atransition area at the beginning of a data track encoded with null information. This
transition area is required where the data track immediately follows an audio track,

14.4.23 relative F fleld: The sub-division of the S field part of the relative physica! address from the beginning of
the current track. One physical sector. Written on CD-ROM mediumin binary coded decimal notation. The
value is from OObed to 74bed,. (See 14.4.12 and 14.4.18.)

14.4.24 relative M fleld: The most significant part of the relative physical address from the beginning of the
current track. Written on CD-ROM media in binary coded decirnal notation. The value is fram OObed to 74bed.
(See 14.4,18.)

14.4.25 relative S field: The intermediate significant part of the relative physical address from the beginning of
the current track. Written on CD-ROM medium in binary coded decimal notation. The value is from OObed to
59bcd, (See 14.4.16.)

14.4.26 sector: Refers to the data contained during one frame time. (On CD-DA medium with two channels of
audio this is 1/75th of a second), In the CD-ROM standard documentthe term blockis used forthis unit, There
may be more than onelogical black per sector. Similarly, a single logical block may map to multiple sectors.

14.4,.27 sub-channel: CD-ROM and CD-DA media have a main channel and a sub-channel. The sub-channel
area has eight parts called P, Q, A, S, T, U, V, and W. The Q-sub-channel contains information useful to the
controller and drive, such as the controlfield and MSF addresses. The data rate of each sub-channel(P, Q, etc.)
is 1/192nd of that of the main channel.

14.4.28 TOC: Thetable of contents has information on the type of disc and the starting address of the tracks.
This information is encodedin the Q sub-channel.

14.4.29 track: A sub-division of the CD-ROM media. A disc has from oneto ninety-nine tracks, The data within a
track is always of the same type. A track can be either CD-ROM or CD-Audio. A disc can start at any track
number.

14.4.30 track relative logical address: An offset from the beginning of the recorded information on a track
expressed in units of the logical block length. The value is used ta addresslogical blacksrelative to the
beginning of a track using the relative MSF address encoded in the CD-ROM Q sub-channel.

14.4.31 transition area: Sectors at the beginning or end of tracks coded with null information. Where required
by the media standards, these areas have minimum lengths of 1 s or 2s. The maximum lengths are not
specified, Transition areas at the beginning of a track are encoded with index zero. Addresses within transition
areas may not be read.
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15 Scanner devices

15.1 Model for scanner devices

Scanner devices generate a digital representation of two- or three-dimensional objects (e.g. a page of text, a
photograph,or a piece of art). This is accomplished by sensing the amountof light reflected from the object and
generating the digital data. The digital data can then be sent across the SCS] busto aninitiator for further
processing.

There are two types of scanners in use; in one type, the operations and functions of the scannerare fixed; in the
other type, the operations and functions are programmable and need to be set up prior to being used for
scanning objects.

The scanner device generates the data and transfers it in accordance with the commands received from the
initiator, The contents of the data is vendor-specific; therefore, theinitiator and the scanner must know how to
use the contents of the data.

Scanners generate a digital image of an object in a two dimensional plane. The x-axis dimension is along the
cross-scan direction that is perpendicular to the direction in which a scan occurs. The y-axis dimension is along
the scan direction, and is parallel to the direction in which a scan occurs, The coordinates are measured from
the upperleft hand corner of the two dimensional plane. The x-axis measurementincreases in a positive manner
going from left to right. The left side of the two dimensional plane(i.e. where x equals zero) is called the base
elementline. The y-axis measurement increases in a positive manner going from top to bottom, The top side of
the two dimensionalplane(i.e. where y equals zero) is called the base line, The scanning range encompasses
the area in which the scanner can operate, from the scan line and baseline to the maximum x and y position.
These conventions are adopted to aid in understanding the fields within the command descriptor blocks and
parameters used for scanner devices, As such this is a conceptual model and may not accurately reflect the
physical device.

The displacements used for positioning windows is independent of the resolution with which a window is
scanned, The measurementof displacements is controlled by the scan measurement mode parameters,

In the event of a scanner automatic creation of sub-windows within a defined window (i.e. the auto bit in the
DEFINE WINDOW parameters is one), one of the following responses is appropriate:

a) the initiator may issue a GET WINDOW PARAMETERS commandprior to any READ commands;
b) if the initiator issues a READ command before issuing a GET WINDOW PARAMETERS command, the target

shall return CHECK CONDITION status, The IL! and valid bits in the sense data shall be set to one. The
initiator should then issue a GET WINDOW PARAMETERS command. This feature is useful when the

scannerhastheability to distinguish between image and text data and to define windows accordingly.

It may occur that a scanner device temporarily does not have resources available to manage a data transfer from
the initiator or does not have data available to transferto the initiator. One of the following responses is
appropriate in such a case:

a) A CHECK CONDITIONstatus is returned and the sense key is set to NOT READYwith the appropriate
additional sense code. This responseis applicable to a TEST UNIT READY command,

b) The target disconnects until the resource or data are available, and then reconnects to resume the
operation,

c) A BUSYstatus is returned.

if the scanner device determines that an error or exception condition has occurred while executing the SCSI
command from the initiator, a CHECK CONDITIONstatus is returned, A REQUEST SENSE command can then

be used to determine additional information regarding the error or exception condition,

321

OLYMPUSEX. 1014 - 349/468



ANS] X3,191-1994

15.2 Commandsfor scanner devices

The commandsfor scanner devices shall be as shown in table 277.

Table 277 ~ Commands for scanner devices

eeeecoce

CHANGE DEFINITION
COMPARE
COPY
COPY AND VERIFY
GET DATA BUFFER STATUS
GET WINDOW
INQUIRY
LOG SELECT
LOG SENSE

| MODE SELECT(6)
MODE SELECT(10)
MODE SENSE(6

MODE SENSE( 10)OBJECT POSITION
READ
READ BUFFER
RECEIVE DIAGNOSTIC RESULTS
RELEASE UNIT
REQUEST SENSE
RESERVE UNIT
SCAN
SET WINDOW
SEND
SEND DIAGNOSTIC
TEST UNIT READY
WRITE BUFFER

command implementation is mandatory.
command implementation is optional.

NNNMNMNNMNNMNNNMPMhhoppphopyr
ob

OOOUNUOMOOMOMUHMOMDOWDMOOOKonwm =eses=we© a2]0804220]=]40=-=]003700M]40r—i aeees8*@wePeeeeee .

9OBSOSBOSSZzOoOzZOOOOO0C0z000000 =osot ee8ee8eePFeeeeee 
All other operation codes for scanner devices are reserved for future standardization.
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15.2.1 GET DATA BUFFER STATUS command

The GET DATA BUFFER STATUS command(see table 278) provides a meansforthe initiator to get information
about the data buffer, Information is retumed only for window identifiers for which a SCAN command has been
received (see 15.2.5),

Table 278 - GET DATA BUFFER STATUS command

=o — — eel —
Byte

Operation code (34h)ro_[
pi[eatcatwaitambosRanerved(|

Reservedeea
Ec

/4|Reserved
Reserved

(MSB)
Allocation lengthfe (LSB)

   
  

  
  
 

   

 
 

A wait bit of zero indicates that the target shall respond immediately. A wait bit of one indicates that the target
shall wait for image data to be available before returning scanstatus data.

The data buffer status data format is defined in table 279.

323

OLYMPUSEX. 1014 - 351/468



ANSI X3.131-1994

Table 279 - Data buffer status format

Data buffer status length

; ————— Data buffer status descriptor(s)_
” Window ‘identifier

Available data buffer

Filled data buffer

  
The data buffer status length indicates the length, in bytes, of the following scan status data that is available to be
transferred during the DATAIN phase. The data buffer status length does notinclude itself. The data buffer
status data transferred to the initiator includes zero or more data buffer status descriptors. Each descriptor
returns information for the window specified by the window identifier.

Theblockbit specifies the buffering capabilities of the scanner. A block bit of one indicates that the data bufferis
full and all image data must be transferred to theinitiator before the scan operation resumes. A block bit of zero
indicates that the data buffer is not full and scan operations can continue with the available data buffer space,

The available data buffer field indicates, in bytes, the amountof buffer available for transfers from the initiator,
This field is valid only in scanners with the ability to accept data from an initiator for processing.

The filled data buffer field indicates the amount of image data in bytes available for transfer to the initiator.
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15.2.2 GET WINDOW command

The GET WINDOW command (see table 280) provides a meansfortheinitiator to get information about
previously defined windows.

Table 280 - GET WINDOW command

Operation code (25h)

Reserved

Reserved

Reserved

Window identifier

Transfer length 
A single bit of one specifies that a single window descriptorshall be returned for the specified windowidentifier.
A single bit of zero specifies that window descriptors be returned for all windowidentifiers that were defined by a
SET WINDOWScommandorbythetarget, if the automatic bit was set to one.

The GET WINDOW data shall consist of a header (see table 281) followed by one or more window descriptors.
Each window descriptor specifies the location, size, and scanning method used for a window.

Table 281 - Get window data header

   
The window data length specifies the length in bytes of the following data thatis available to be transferred. The
wincow data length does notincludeitself. If the allocation length is not sufficient to return all the get window
data, the window data length shall not be adjusted to reflect the truncation data.
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The window descriptor length specifies the length in bytes of a single window descriptor. Each descriptor shall
be of equal length. Thefirst forty-eight bytes are defined in this standard and the remaining bytes in each
descriptor are vendor-specific.

The window descriptors are defined in table 282,

Table 282 - Window descriptor bytes

eet)|ifee ThBaee7 Lee|3TSboWe
fo| Windowidentifier|
LO
P=|ws8) X-Axis resolution

= [se Y-Axis resolution

(MSB)
-- X-Axis upper left

 
 

 
 
 

  
  (LSB)

  (LSB)

(LSB) (MSB)
-=- Y-Axis upper left

  (LSB)
| 14 (MSB)— -- Window width _—=—

| 17 (LSB)
(MSB)
-=- Window length -—

(LSB)

|22|Brightness
|23|Threshold

Contrast

|25|Image composition
Bits per pixel

27 MSB|27_|( ) Halftone pattern (LSB)
[es[mir[_—~—~=Cieserved—=«d;S~SC*«adding type
|30.|(usa)

Bit ordering
31 (LSB)

a
Ea Compression argument |

eti
= Vendor-specific parameter byte(s)
LL 7 a i . _|

The windowidentifier specifies the window defined by the window descriptor. A window is referenced by the
window identifier during data transfers and parameter updates.
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When used with the SET WINDOW command,an automatic (auto) bit of oneindicates that the targetis allowed
to create sub-windows within the window specified, An auto bit of zero indicates that the target is not allowed to
create sub-windows,

When used with the GET WINDOW command,an auto bit of zero indicates that the window wasdefined directly
by the SET WINDOW command. A value of one indicates that the window was defined by the target. This is a
sub-window within a window defined by a SET WINDOW command.

The window identifiers assigned by the target shall be unique and shall not be currently in use. The parameters
for the sub-windows mayberetrieved using the GET WINDOW command.

The x-axis resolution field specifies the resolution in the scanline direction. The unit of measureis picture
elements (pixels) per inch. A value of zero specifies the default resolution.

The y-axis resolution field specifies the resolution in the baseline direction. The unit of measure is scan lines per
inch. A value of zero specifies the default resolution.

The x-axis upperleft field specifies the x-axis coordinate of the upperleft cornerof the window. This coordinateis
measured from the scanline using the target's current measurementunit divisor (see 15.3.3.1).

The y-axis upperleft field specifies the y-axis coordinate of the upperleft corner of the window. This coordinateis
measured from the baseline using target's current measurementunit divisor (see 15.3,3.1).

The window width field specifies the width of window in the scanline direction, The window width is measured
using the target's current measurement unit divisor (see 15.3.3,1),

The window length field specifies the length of the windowin the baseline direction. The windowlength is
measured using the target's current measurementunit divisor (see 15.3.3.1).

The brightnessfield specifies the level of brightness used to scan the object. A value of zero specifies the default
brightness or automatic brightness control,if it is supported. Any other value indicates a relative brightness
setting, with 255 being the highestsetting, one being the lowest setting, and 128 being the nominalsetting.

The threshoid field specifies the threshold at which scan data is converted to binary data. A value of zero
specifies the default threshold or automatic threshold control if it is supported. Any other value indicates relative
threshold setting, with 255 being the highest setting, one being the lowestsetting, and 128 being the nominal
setting.

The contrastfield specifies the level of contrast used to scan the object. A value of zero specifies the default
contrast or automatic contrast control, if it is supported. Any other value indicates a relative contrast setting, with
255 being the highest setting, one being the lowestsetting, and 128 being the nominalsetting.

The halftone field specifies the level of halftone at which the scan data is converted to binary data. The valuesin
this field are vendor-specific. The halftone field is used in conjunction with the image composition field.

The image composition field specifies the type of scan operation requested. The image composition is defined
as shownin table 283,
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Table 283 - Image composition codes

[code|veseription———SSS—S—~—S
| Bi-level black & whiteDithered/halftone black & white

Multi-level black & white (gray scale)
Bi-level RGB colour
Dithered/halftone AGB colour
Multi-level RGB colour 

The bits per pixel field specifies the numberofbits used to represent the intensity of a single colour.

A reverse image format (RIF) bit of zero indicates that white pixels are indicated by zeros and black pixels are
Indicated by ones, A RIF bit of one indicates that white pixels are to be indicated by ones and black pixels are to
be indicated by zeros. The RIF bit is applicable only for images represented by onebit per pixel.

The paddingtypefield specifies how the target shall pad the image data transmitted to theinitiatorif it is not an
integral number of bytes. The padding typeis defined in table 284.

Table 284 - Padding types

[code‘code| Description=sid
|

No padding
Pad with O’s to byte boundary

Pad with 1's to hyte boundaryTruncate to byte boundary
Reserved
 

The bit ordering field specifies the order in which data is transferred to the host from the window. Thebit
ordering specifies the direction of pixels in a scanline, the direction of scan lines within a window and the image
data packing within a byte. The valuesin this field are vendor-specific.

The compression type and compression argumentfields specify the compression technique to be applied to the
image data (see table 285),

Table 285 - Compression types and arguments

No compression Reserved
CCITT group III, 1 dimensional Reserved
CCITT group III, 2 dimensional K factor
CCITT group IV, 2 dimensional Reserved
Reserved Reserved
Optical character recognition (OCR) Vendor-specific
Reserved Reserved 
Vendor-specific Vendor- specific
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15.2.3 OBJECT POSITION command

The OBJECT POSITION command(see table 286) provides positioning functions. Absolute as wellas relative
positioning is provided. A target shall return CHECK CONDITIONstatus and set the sense key to ILLEGAL
REQUESTif a positioning function is requested that is not supported.

Table 286 - OBJECT POSITION command

Operation code (31h)
Position function

Reserved

Reserved 
Theposition function field specifies the requested function (see table 287).

Table 287 - Position function

Position Ti Description a
function

Unload object
Load object
Absolute positioning
Relative positioning
Rotate object
Reserved
Reserved
Reserved

  
  
  
  
  

 

 

 
 

a) Unload Object. This position function specifies that the object shall be positioned for removal. If upon
receipt of this commandthereis no object loaded, the target shall return a GOODstatus. This condition
shall not be considered as an error. If the target is unable to unload the object(i.e, paper jam or mis-feed
condition), the target shall return CHECK CONDITIONstatus and set the sense key senseto MEDIUM
ERROR.

b) Load object. This position function specifies that the object is to be loaded and positioned to the baseline,
If upon receipt of this commandthereis a object already loaded,the target shall returns GOODstatus.
This condition shall not be considered as an error. If an object is not loaded andthe target is unable to
load an object, the target shall return CHECK CONDITIONstatus and set the EOM bit to one and the sense
key to MEDIUM ERROR.

—

Absolute positioning. This position function specifies that the object is to be positioned at a y-axis
displacement from the baseline. The y-axis displacementis determined using the countfield and the

c—
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target's current measurement unit divisor (see 15.3.3.1), A countfield of zero positions the object at the
baseline,

Any other value in the countfield shall cause the target to position the object that numberof units in the
scanline direction. If there is no object loadedorif the specified y-axis displacementis not achieved, the
target shall return GHECK CONDITIONstatus and set the EOM bit ta one and the sense key to MEDIUM
ERROR.

d) Relative positioning. This position function specifies that the abject is to be positioned at a y-axis
displacementrelative to the current position, The y-axis displacementis determined using the countfield
and the target's current measurement unit divisor (see 15.3,3,1), A count field of zero causes no changeir
position of the object.

—

A positive value in the countfield shall cause the target to position the object that numberof units in the
scanline direction. If the scan range is exceeded,the target shall return CHECK CONDITION status. The
EOM bit is set to one, the /LI bit is set to one, and the sense key is set to MEDIUM ERROR. Thevalid bit
is set to one andthe information bytes are set to the difference (residue) between the requested count and
the actual numberof units moved.

A negative value (e.g. twos complementnotation) in the countfield shall cause the target to position the
object that numberof units toward the baseline. If there is no object loaded orif the specified y-axis
displacementis not achieved, the target shall return CHECK CONDITIONstatus and set the EOM bit to one
and the sense key to MEDIUM ERROR. If the baseline is encountered, the target shall position the object
at the base line and return CHECK CONDITIONstatus, TheILI bit is set to one and the sense keyis set to
MEDIUM ERROR, Thevalid bit is set to one and the information bytes are set to the difference (residue)
between the requested count and the actual numberof units moved,

e) Rotate object. This position function specifies that the object is rotated in an anti-clockwise direction
expressed in thousandths of a degree, The countfield specifies the numberof units that the object is to bi
moved,

—

The countfield is used with the position function to specify the displacement of the object.
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15.2.4 READ command

The READ command(see table 288) requests that the target transfer data to the initiator.

Table 288 - READ command

ee ——— a aaa | =

= SsOperation code (28h) . ——— =

2|Data type code
a).i

4 (MSBfeetmitera(LSB)

Transfer length

 
 

 
 
  

 
 

  
 

The transfer data type distinguishes betweenthe different types of data that may be transferred between the
initiator and the target. The types oftransfers are specified in table 289,

Table 289 - Data type codes

|

Image |
Vendor-specific
Halftone mask
Gamma function
Reserved
Vendor-specific

 
  
 

  

The data type qualifier field provides a meansto differentiate data transfers of the same data type code, The
values used in this field are vendor-specific,

Thetransfer length specifies the numberof blocks the target shall transfer to the initiator during the DATA IN
phase, The blocksize is the current blocksize in the mode parameters block descriptor (see 8.3.3), A transfer
length of zero is not considered an error and no data shail be transferred,

if the target transfers less than transfer length blocks, a CHECK CONDITIONstatus shall be returned. TheILI bit
is set to one, the valid bit is set to one, and the information bytes are setto the difference (residue) between the
requested transfer length and the actual number of blocks transferred.

This commandshall be terminated with a status of RESERVATION CONFLICTif any reservation accessconflict
(see 10.2.10) exists, and no data shall be transferred.
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15.2.5 SCAN command

The SCAN command (see table 290) requests the target begin a scan operation.

Table 290 - SCAN command

 
 

al7
Byte

fo|Operation code (18h) | Reserved

4|Transfer length  
The transfer length specifies the length in bytes of the window identifierlist that shall be sent during the DATA
OUT phase. A transfer length of zero indicates that no data shall be transferred. This condition shall not be
considered an error,

The window identifier list consists of zero or more windowidentifiers, each of which specifies a window to be
scanned,

15.2.6 SEND command

The SEND command(see table 291) transfers data from theinitiator to the target,

Table 291 - SEND command

ee Saag SSNspacino
Byte

Data type code

Data type qualifier

   
  
 
 
  

 
  
 

  

 
 

(LSB)

Transfer length

The data type code and data type qualifier are defined in the READ command (see 15.2.4),
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Thetransfer length specifies the numberof blocks the target shall transfer from the initiator during the DATA OUT
phase. The block size is the current block size in the mode parameters block descriptor (see 8.3.3), A transfer
length of zero is not considered an error and no data shall be transferred.

This command shall be terminated with a status of RESERVATION CONFLICTif any reservation access conflict
(see 10,2.10) exists, and no data shall be transferred.

15.2.7 SET WINDOW command

The SET WINDOW command (see table 292) provides a meansforthe initiator to specify one or more windows
within the scanning range of the device.

Table 292 - SETSETWINDONY. 22command

eosie
Se

eS

Transfer length

a

The transfer length specifies the length, in bytes, of the data that shall be sent during the DATA OUTphase. A
transfer length of zero indicates that no window parameters data shall be transferred. This condition shall not be
considered an error,

  
The window parameters data shall consist of a header followed by one or more window descriptors, Each
window descriptor specifies the location, size, and scanning method used for a window.

The set window data headeris defined in table 293.
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Table 293 - Set window data header

I,<= "Reserved

a
Es
a

[ws
Window descriptor length

7]

  
The window descriptor length specifies the length, in bytes, of a single window descriptor. Each descriptor shall
be of equal length. Thefirst 48 bytes are defined in this standard and the remaining bytes in each descriptor are
vendor-specific.

See table 282 for the definition of a window descriptor.

15.3 Parameters for scanner devices

15.3.1 Diagnostic parameters

This subclause defines the descriptors and pagesfor diagnostic parameters used with scanner devices,

The diagnostic page codes for scanner devices are defined in table 294,

Table 294 -“Diagnostic pageccodes

00h Supported diagnostic pages 8.3.1.1
Oih - 7Fh Reserved

BOh - FFh Vendor-specific pages

15.3.2 Log parameters

 
This subclause defines the descriptors and pages for log parameters used with scanner devices.

The log page codes for scanner devices are defined in table 295.
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Table ms -=tog page codes

Buffer over-run/under-run page
Error counter page (read) page
Last n error events page
Non-medium error page
Supported log pages
Reserved
Reserved

Vendor-specific pages

  

  
   
  
   
  
 

  

15.3.3 Mode parameters

This subclause defines the descriptors and pages for mode parameters used with scanner devices.

The mode parameterlist, including the mode parameter header and modeblock descriptor,is defined in 8.3.3.

The medium-type code field is contained in the mode parameter header (see 8.3.3). This field is reserved for
scanners devices.

The device specific parameterfield is contained in the mode parameter header (see 8.3.3), This field is reserved
for scanner devices.

The density code field is contained in the mode parameter block descriptor (see table 8,3,3). This field is
reserved for scanner devices,

The mode page codesfor scanner devices are defined in table 296.

abs 296 - Mode page codes

Control mode page
Disconnect-reconnect page
Measurement units page
Peripheral device page
Reserved
Reserved
Reserved

Vendor-specific ace not require pegs format)Vendor-specific

Return all pages

(valid only for the MODE SENSE command)

page format required) 
15.3.3.1 Measurement units page

The measurement units page (see table 297) specifies the units of measurement used for calculating the
displacement of window andfor positioning an object.

The measurement units are independent of the horizontal and vertical scan resolutions,
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Table 297 - Measurement units page

ro_|F8[Reserved] age code 8
Parameter length (06h)

oe
|

(MSB) oat)
Measurement unit divisorra

Eel (38)
———_——
|e

The parameters savable (PS) bit is only used with the MODE SENSE command.This bit is reserved for the
MODE SELECT command. A PSbit of one indicates that the target is capable of saving the page in a non-
volatile vendor-specific location.

 
The basic measurementunit field is defined in table 298. Targets shall use inches as the default basic
measurementunit.

Table 298 - Basic measurementunits

[cede|Desoription|
Inch
Millimetre
Point   

 

The measurementunit divisor specifies the numberof units needed to equal one basic measurementunit,
Targets shall use 1 200 as the default measurementunit divisor. Ifa value of zero is specified the target shall
return CHECK CONDITIONstatus and set the sense key to ILLEGAL REQUEST.

NOTE 194 A target that does not implement this page or only supports default values uses twelve hundredths (41/1200)
of an inch as the unit of measure.
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15.4 Definitions specific to scanner devices

15.4.1 base elementIline: An x-axis displacement equal to zero.

15.4.2 base line: An y-axis displacement equal to zero.

15.4.3 beginning-of-medium: A x-axis and y-axis of zero displacement. Alternatively this is being positioned at
the intersection of the base and scanlines.

15.4.4 end-of-medium: The maximum x-axis and y-axis displacement.

15.4.5 image: The digital result of a scan.

15.4.6 abject: The original or item being scanned.

15.4.7 pixel: Picture-element, which is the smallest photo sight in the array.

15.4.8 platen: The surface on whichthe target is positioned.

15.4.9 scan: An operation that generates a digital image from the reflected light of an object.

15.4.10 scan line: A y-axis displacement from the baseline.

15.4.11 scanning range: Thetotal area that a scanner can generate an image from. For two dimensional
objects this may correspond to the largest object that can be scanned,

15.4.12 window: All or part of the scanning range of a scanner. A windowdefines the part of the object
scanned.
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16 Optical memory devices

16.1 Model for optical memory devices

An optical memory device is a device that can potentially support a variety of optical media, (e.g. read-only, write-
once, erasable, or reversible). In several respects, an optical memory deviceis similar to a direct-access device.
However, optical memory devices typically offer features that are not available with other devices, including very
large capacity removable media.

These devices often require the functions that are not found in direct-access devices such as logical block
update, pre-erasure before writing, or scanning for blank medium and twelve-byte command descriptor blocks.
This standard has specific device types for write-once and CD-ROMdevicesthat also use optical media, but are
not capable of supporting severaltypes of optical media. A device that uses write-once media can be an optical
memory device. Devices that use read-only media can be optical memory devices; however, devices using CD-
ROM media have certain unique characteristics and should not be implemented as optical memory devices.

A modelof optical memory devices is complicated by the nature of oneofits potential advantages,thatit can
support media which has different characteristics. There are three types of optical media in general use, read-
only, write-once and reversible, Read-only media aretypically used for publishing applications requiring
dissemination of large amounts of data, since the data can be replicated on a disk at low cost, Write-once media
are used in applications that have large backup or archiving requirements. It is also used in applications that
need large amounts of on-line reference information. Reversible media is typically used in applications that need
large amounts of temporary storage(e.g. a graphics workstation), and can take advantage of removable media.
In some applications, reversible media drives are used in place of direct-access devices,

Reversible media usually need to be reversed (erased, blanked) before new data can be written. In such cases
an erase operation is required before data can be written, Some optical memory devices perform this erase
operation implicit with each write operation that typically impacts the data throughput. Some devices can perform
the erase separately. The ERASE command maybe used to erase areas of the medium with a corresponding
increase in data throughput on subsequent write operations. Products using optical media should not be
implemented as direct-access devices, due to the overhead penalty on performance from the emulation and the
lack of support in direct-access devices to take advantageof the sophisticated features available with optical
memory devices,

The type of medium supported by the device and the type of medium currently loaded can be determined by
examining the MODE SENSE data, One uniquefeature of optical memory devices is support of media with mixed
types (e.g, media with read-only and write-once areas). The INQUIRY command informstheinitiator that the
target is an optical memory device; theinitiator should then determine the medium type from the MODE SENSE
data. The initiator needs to be cognizant of medium type since the device's characteristics can change when the
media are changed.

Write-once media can have valid data written to a logical block once, This is an important feature where audit
trails and permanent archives are needed. Many optical memory devices supporting write-once media have the
ability to update a logical block, preserving the previous generation of data. These devices usually provide a
means to recover the previous data through use of commandsthat allow read accessto the different generations
of data that are stored at the samelogical block address.

An important requirementin dealing with optical media is determining which logical blocks contain written data
and which are blank. A blank logical block is one that is properly initialized so that data written to it can be
recovered, The logical blocks usually have a flag associated with each that indicates whether they have been
written or not,
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Manyof the strategies used to manage write once and erasable media depend on being able to determine the
boundary between written and blankareas of the medium. The MEDIUM SCAN commandis usefulin finding
blank areas for subsequent write operations.

16.1.1 Defect management

Defect managementcan be performed onlogical blocks by updating in a mannersimilar to that used by direct-
access devices with the REASSIGN BLOCKS command, The advantageof using the updating (whichis not
supported by direct-access devices) is access to the previous data.

The update operation assigns an alternate physical block to the logical block while simultaneously writing the
data to the block. Commandsare provided to allow the recovery of previous generations of updated blocks.

Defect management on optical-memory devices is usually vendor-specific. However there are standards for some
types of optical-memory media that specify defect management techniques. These standards, where they exist,
may supersede the implementation requirements pertaining to error and defect reporting in this standard.

16.1.2 Error reporting

if any of the following conditions occur during the execution of a commandthe target shall return CHECK
CONDITIONstatus. The appropriate sense key and additional sense code should be set. The followinglist
illustrates some error conditions and the applicable sense keys. The list does not provide an exhaustive
enumeration of all conditions that may cause the CHECK CONDITIONstatus.

Condition
Invalid logical block address

Unsupported option requested

Target reset or medium change since last commandfrom thisinitiator

Self diagnostic failed

Unrecovered read error

Recovered read error

Overrun or other error that might be resolved by repeating the command

Attempt to write on write protected medium

Attempt to read a blank or previously unwritten block

Attempt to write a previously written block and blank checking is enabled

Attempt to write on read-only medium

Sense Key
ILLEGAL REQUEST

ILLEGAL REQUEST

UNIT ATTENTION

HARDWARE ERROR

MEDIUM ERROR

HARDWARE ERROR

RECOVERED ERROR

ABORTED command

DATA PROTECT

BLANK CHECK

BLANK CHECK

DATA PROTECT

In the case of an invalid logical block address, the sense data information field shall be set to the logical block
address of thefirst invalid address.

In the case of an attempt to read a blank or previously unwritten block, the sense data information field shall be
set to the logical block address of the first blank block encountered. The data read up to that block shall be
transferred.
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In the case of an attempt to write a previously written block when blank checking is enabled, the sense
information field shall be set to the logical black addressof the first non-blank block encountered,

16.2 Commandsfor optical memory devices

The commandsfor optical memory devices shall be as shown in table 299.

__“Fabien299-299 - Gominanie for opticalmeminrnitydevices
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The following codes are vendor-specific: 20h, 21h, 22h, 23h, and COh through FFh. All remaining codesfor
optical memory devices are reserved forfuture standardization,
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16.2.1 ERASE(10) command

The ERASE(10) command (see table 300) requests that the target erase the specified numberof blocks starting
at the specified logical block address on the medium. As used here, erased meanseither the medium shall be
erased, or a pattern shall be written on the medium that appears to the target as no data present. The blocks
erased shall be considered blank for purposes of blank checking (see 16.1). The previous data recorded on the
medium,if any, shall not be recoverable.

Table 300 - ERASE(10) command

=e = — ‘aieeEeeeCefeSe
cal Operation code (2Ch) -_  

   
 

 
 

Logical block address

(LSB)

Transfer length 
 Control

The erase all (ERA) bit set to one indicates that all remaining blocks on the medium shall be erased, If the ERA
bit is set to one and if the numberof blocksis not zero, the target shall return CHECK CONDITION, and the
sense key shall be set to ILLEGAL REQUEST,with an additional sense code of INVALID FIELD IN CDB.

See 9.2.2 for a description of the RelAdr bit and logical block addressfield.

The transfer length specifies the numberof contiguous logical blocksthat shall be erased when the ERA bitis
zero. If the ERA bit is zero a transfer length of zero indicates that no blocks shall be erased. This condition shall
not be considered an error and no data shall be erased. Any other value indicates the numberof logical blacks
that shall be erased,

This command shall be terminated with a status of RESERVATION CONFLICTif any reservation access conflict
(see 9.2.12) exists and no data shall be erased.

NOTE 195 This command allows the user to separate the erase and write operations, This may increase system

performancein certain applications.
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16.2.2 ERASE(12) command

The ERASE(12) command(see table 301) requests that the target erase the specified numberof blocksstarting
at the specified logical block address on the medium.

Table 301 - ERASE(12) command

PrealgeenadByte
Operation code (ACh)

aaeae
fe]  

Logical block address

 
 

Transfer length

(LSB)eu

See the ERASE(10) command (16.2.1) for a description of the fields in this command,

  
16.2.3 MEDIUM SCAN command

The MEDIUM SCAN command(see table 302) requests that the target scan the medium for a contiguousset of
written or blanklogical blocks,

Table 302 - MEDIUM SCAN command

Operationcode (38h)

al

(haaee

Logical block address 
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A written block search (WBS)bit of zero indicates that the scan is for blank blocks. A WBSbit of one indicates
that the scan is for written blocks.

An advanced scan algorithm (ASA)bit of zero indicates that the scan area is scanned in sequential order (as
selected by the RSDbit). An ASAbit of oneindicates to the target that the written and blank areas within the
scan area form contiguous extents (as opposedto scattered blocks). This indication is advisory to thetarget.

NOTE 196 The purposeofthis bit is to allow the target to use a more advancedalgorithm (such as a binary search) to
locate the requested blocks,

A reverse scan direction (RSD)bit of zero indicates the scan shall begin with the first logical block of the scan
area. A RSDbit of one indicates the scan shall begin with the last logical block of the scan area,

A partial results acceptable (PRA) bit of zero indicates that the scan shall not be considered satisfied until a
contiguous set of blocksis found within the scan area that is at least equalin size to the numberof blocks
requested, and meets the other criteria specified in the command descriptor block. A PRAbit of oneindicates
that the scan may be satisfied by a contiguous setof blocks within the scan area thatis less than the numberof
blocks requested, and meets the othercriteria specified in the command descriptor block,

See 9.2.2 for a description of the RelAdrbit and logical block address field.

The parameterlist length specifies the length in bytes of the parameterlist that shall be transferred during the
DATA OUTphase. A parameterlist length of zero indicates that the numberof blocks requestedfield has a value
of one, and the numberof blocks to scanfield has a value of zero, This condition shall not be considered an
error, The contents of the parameterlist are specified in table 303.

Table 303 - MEDIUM SCAN parameterlist

 Number of blocks requested

Number of blocks to scan

A link bit of zero indicates a non-linked command;if the scan is satisfied, the command shall be terminated with a
CONDITION MET status. A REQUEST SENSE commandcanthen beissued to determine the starting logical
block address of the area that meets the request. If the scan is not satisfied and no error occurs, the command
shall be terminated with GOODstatus.

A link bit of one indicates that a commandis linked to the MEDIUM SCAN command;if the searchis satisfied,
CONDITION METstatus is returned and the next command is executed, If the RelAdrbit in the next commandis

one,the logical block address of the next command is used as a displacement from the logical block address at
which the search wassatisfied. If a linked scan is not satisfied, the command is terminated with a CHECK
CONDITIONstatus. A REQUEST SENSE command maythen be issued.

A REQUEST SENSE commandfollowing a satisfied MEDIUM SCAN command shall:
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a) return a sense key of EQUAL if the scan wassatisfied by a contiguous set of blocks equalin size to the
number of blocks requested. If the PRA bis is one and the scan wassatisfied by a contiguous set of blocks
less than the number of blocks requested, then a sense key of NO SENSEshall be returned;

b) return the valid bit set to one;
¢) return the logical block address of the first logical block of the contiguous set of blocks that satisfied the

scancriteria in the information bytes;
d) return the numberof contiguous lagical blocks meeting the scan criteria in the commandspecific

information bytes.

A REQUEST SENSE commandfollowing an unsatisfied MEDIUM SCAN commandshall:
a) return a sense key of NO SENSEif no errors occurred during the command execution;
b) retum the valid bit set to zero.

The numberof blocks requested field specifies the numberof blocks that meet the specified requirements. The
number of blocks requestedfield, if set to zero, indicates that the scan shall not take place. This shall not be
considered an error condition.

The numberof blocks to scan field specifies the length in blocks of the area to be scanned on the medium. The
numberof blocks to scanfield, if set to zero, indicates that the scan shall continue for all remaining blocks on the
medium or until the scan is satisfied. See 16.1.2 for a description of error reporting,

16.2.4 READ(12) command

The READ(12) command(see table 304) requests that the target transfer data to the initiator from the medium.
See the READ(10) command (9.2.6) for a complete description of the fields in this command,

Table 304 - READ(12) command

Operationcode (A8h)

af

paeReoa
fe|

Logical block address

Transfer length 
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16.2.5 READ DEFECT DATA(12) command

The READ DEFECT DATA(12) command(see table 305) requests that the target transfer the medium defect data
to the initiator, See the READ DEFECT DATA(10) command(9.2.8) for a description of the fields in this command.

Table 305 - READ DEFECT DATA(12) command

peeByte
Operation code (B7h)

7aesLee
es
2
ere

|(MSB)

 
 
 

 
    
 
 Allocation length 
 

(LSB)on
Oe
i  

The READ DEFECT DATA(12) list header (see table 306) contains an eight byte header, followed by zero or more
defect descriptors.

Table 306 - READ DEFECT DATA(12)list header

PoeeensReserved

Reserved

2
Fa

Defect list length 
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See the description of the READ DEFECT DATAdefectlist (see 9.2.1.1) for a description of the fields in this
header.

16.2.6 READ GENERATION command

The READ GENERATION command (see table 307) requests that the target transfer to the initiator the maximum
generation addressfor the logical block specified.

Table 307 - READ GENERATION command

aeebyte
Operation code (29h)

Logical block address

   
  
 
 

 
 (LSB)|eeel

PfsereSSCS
Se
a

 
  

See 9.2.2 for a description of the RelAdr bit and logical block addressfield.

The READ GENERATIONdata is defined in table 308.

Table 308 - Maximum generation data block

 
 

 Maximum generation address
(LSB)

a
A

The maximum generation address field defines the maximum generation address available for the logical block
address specified.
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16.2.7 READ UPDATED BLOCK(10) command

The READ UPDATED BLOCK(10) command (see table 309) requests that the target transfer data to theinitiator
from the specified generation and logical block.

Table 309 - READ UPDATED BLOCK(10) command

 

 
 

 
  

   

 

fo| : : Operation codaen 
 

 

|

|

Logical block address

Latest (MSB) Generation address
7 (LSB)

fee
=a

See 9.2.6 for a description of the cache control bits (DPO and FUA). See 9.2.2 for a description of the RelAdrbit
and logical block addressfield.

Oneblock of data is transferred during the DATA IN phase.

Thelatest bit determines the meaning of the generation address field, A latest bit of zero indicates that the
generation addressis specified relative to thefirst generation of the block; generation address Zero specifies the
first generation. Increasing generation addresses specify later generations.

A latest bit of one indicates that the generation address is specified relative to the latest generation of the block;
generation address zero specifies the most recent generation. Increasing generation addresses specify earlier
generations,

if the requested generation does not exist, the commandshall be terminated with CHECK CONDITIONstatus.
The sensekey shall be set to BLANK CHECK,and the additional sense code shall be set to GENERATION DOES
NOT EXIST.

This command shall be terminated with a status of RESERVATION CONFLICTif any reservation access conflict
(see 9,2.12) exists and no data shall be transferred,
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16.2.8 SEARCH DATA(12) commands

The SEARCH DATA(12) commands(see table 310) search one or more logical blocks for equality or inequality to
a data pattern. See the SEARCH DATA(10) commands(9.2.14) for a description of the fields in this command.

Table 310 - SEARCHoHBATAUIS) commands
[pit]

see ~ Operation code (BOh, Bih, B2h)

(MSB)

  
 
 Logical block address

 
  
 

Transfer length

(LSB)

2

16.2.9 SET LIMITS(12) command

  

The SET LIMITS(12) command(see table 311) defines the range within which subsequentlinked commands may
operate, See the SET LIMITS(10) command(9.2.16) for a description of the fields in this command.

OLYMPUSEX. 1014 - 376/468



ANSI X3.131-1994

Table 311 - SET LIMITS(12) command

= aecaeiae —$——Byte eeneneeol|
TTT -_ Operation code (B3h)

Logical unit number AdInh WriInh

 
  

 

  
 

 
  
 
  

 

 3a
~rt

  

Logical block address

Number of blocks

(LSB)

ooae
ee 

16,2,10 UPDATE BLOCK command

The UPDATE BLOCK command(see table 312) requests that the target logically replace data on the medium with
the data sent during the DATA OUTphase,

Table 312 - UPDATE BLOCK command

 
 
 

Logical block address

Bad] (88)
er

Reserved

Pe|Reserved
iSSeas

  
  

See 9.2.2 for a description of the RelAdr bit and logical block addressfield.

Oneblock of data is transferred during the DATA OUTphase.
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NOTE 197 See the MODE Parameters (16.3) for a description of the behaviour of the UPDATE BLOCK command
relative to the enable blank check (EBC)bit.

This standard does not define the result of a WRITE commandissued to a block previously updated by an
UPDATE BLOCK command whenblank checking is disabled.

NOTE 196 It is recommended that the target inhibit this behaviour.

A logical block may be updated until the alternate block area is exhausted, The alternate blocks used for the
update operation shall not be reported in the READ CAPACITY data.If the alternate block area is exhausted, the
commandshall be terminated with CHECK CONDITION and the sense key shall be set to MEDIUM ERROR, and
the additional sense code set to NO DEFECT SPARE LOCATION AVAILABLE.

If the report updated block read parameter specifies posting of recovered errors for a read operation of a logical
block that has had a successful update operation performed, occurs the commandshall terminate with a CHECK
CONDITION status. The sense key shall be set to RECOVERED ERRORandthe additional sense code set to
UPDATED BLOCK READ.

16.2.11 VERIFY(10) command

The VERIFY command (see table 313) requests that the target verify the data on the medium.

Table 313 - VERIFY command

Operation code (2Fh)|aaaoeTee]Aee
Logical block address

Verification length
(LSB)

eS)SS

 
If the MODE SELECT commandis implemented, and the Verify Error Recovery Parameters pageis also
implemented, then the current settings in that page define the verification criteria. If the Verify Error Recovery
Parameters pageis not implemented, then the verification criteria is vendor unique.

A byte check (BytChk)bit of zero causes a medium verification to be performed with no data comparison. A
ByiChkbit of one causes a byte-by-byte compare of the data written on the medium and the data transferred
from the initiator. The data shall be transferred as it would be for a WRITE command. If the compareis
unsuccessful, for any reason, the target shall return CHECK CONDITIONstatus and the sense key shall be set to
MISCOMPARE.

A blankverify (BIkVfy) bit of one causes a verification that the blocks are blank.
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lf the BytChkis one when the BIkVfy bit is one, this shall be considered an error. The target shall return CHECK
CONDITION status and the sensekey shall be set to ILLEGAL REQUEST,and the additional sense codeset to
INVALID FIELD IN CDB.

See 9.2.6 for a description of the cache control bits (DPO). See 9.2.2 for a description of the RelAdr bit and
logical block addressfield.

The verification length specifies the numberof contiguous logical blocks of data or blanks that shall be verified.
A verification length of zero indicates that no logical blocks shall be verified. This condition shall not be
considered as an error. Any othervalue indicates the numberof logical blocks that shall be verified.

16.2.12 VERIFY(12) command

The VERIFY(12) command (see table 314) requests that the target verify the data on the medium. See the
VERIFY(10) command (16.2.11) for a description of the fields in this command,

Table 314 - VERIFY(12) command

 
  
 Logical block address

  
Verification length 
 

(LSB)

pepe
aSae  

351

OLYMPUSEX. 1014 - 379/468



ANSI X3.131-1994

16.2.13 WRITE(10) command

The WRITE(10) command (see table 315) requests that the target write the data transferred from theinitiator to
the medium.

_Jab315 --WRITE(I9)coms

Operation cadeide(2A)

Logical block address

Pe

=7 MSB

L f Transfer Length iiss |farES

An erase by-pass (EBP) bit of zero indicates that the device will default to the normal write operation. An EBPbit
of one indicates that the target is allowed to by-pass the erase operation prior to writing the data. When
accessing write-once media, the EBP bit shall be considered reserved,

 
See 9.2.6 for a description of the cache control bits (DPO and FUA). See 9.2.2 for a description of theRelAdrbit
and logical block addressfield.

Thetransfer length specifies the number of contiguous logical blocks of data that shall be transferred. A transfer
length of zero indicates that no data shall be transferred. This condition shall not be considered an error and no
data shall be written. Any other value indicates the numberof logical blocks that shall be transferred.

This commandshall be terminated with a status of RESERVATION CONFLICTif any reservation access conflict
(see 9.2.12) exists, and no data shall be written.

352

OLYMPUSEX. 1014 - 380/468



ANS} X3.131-1994

16.2.14 WRITE(12) command

The WRITE(12) command(see table 316) requests that the target write the data transferred from theinitiator to
the medium. See the WRITE(10) command (16.2.13) for a description of thefieldsin this command,

Table 316 - WRITE(12) command

Logical block address 
Transfer length  

16.2.15 WRITE AND VERIFY(10) command

The WRITE AND VERIFY(10) command(see table 317) requests that the target write the data transferred from the
initiator to the medium and then verify that the data is correctly written.

Table 317 - WRITE AND VERIFY(10) command

Logical block address

ene
Transfer length
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If the MODE SELECT commandis implemented, and the Verity Error Recovery Parameters pageis also
implemented, then the current settings in that page define the verification criteria. If the Verify Error Recovery
Parameters pageis not implemented, then theverification criteria is vendor unique.

A byte check (BytChk) bit of zero causes a medium verification to be performed with no data comparison. A
BytChk bit of one causes a byte-by-byte compare of the data written on the medium andthe data transferred
from the initiator, The data shall be transferred as it would be for a WRITE command. If the compareis
unsuccessful, for any reason, the target shall return CHECK CONDITION status and the sense key shall be set ta
MISCOMPARE.

An erase by-pass (EBP) bit of zero indicates that the device will default to the normal write operation. An EBP bit
of one indicates that the target is allowed ta by-pass the erase operation prior to writing the data. When
accessing write-once media, the EBP bit shall be considered reserved,

See 9.2.6 for a description of the cache control bits (DPO). See 9.2.2 for a description of the RelAdr bit and
logical block address field.

The transfer length specifies the number of contiguous logical blocks of data that shall be transferred, A transfer
length of zero indicates that no logical blocks shall be transferred. This condition shall not be considered as an
error and no data shall be written. Any other value indicates the numberof logical blocks that shall be
transferred,

16.2.16 WRITE AND VERIFY(12) command

The WRITE AND VERIFY(12) command (see table 318) requests that the target write the data transferred from the
initiator to the medium and then verify that the data is correctly written. See the WRITE AND VERIFY(10)
command (16.2.15) for a description of the bits in this command.

~“Sabre318 - WRITEFERNMeERIE(te)contd
 

“Operation code. (AEh)

Saarmaoeane|
ua1]Logical block address

Transfer length
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16.3 Parameters for optical memory devices

16.3.1 Diagnostic parameters

This subclause defines the descriptors and pages for diagnostic parameters used with optical memory devices.

The diagnostic page codesfor optical memory devices are defined in table 319,

Table 319 - Diagnostic page codes

ge [_pecoriptionSSSCa]   
  
 

 
   

00h List of supported parameters page
Oih - 3Fh Reserved (for all device type pages)

40h Translate address page
41h - 7Fh Reserved

  80h - FFh Vendor-specific pages 

16.3.2 Log parameters

This subclause defines the descriptors and pages for log parameters used with optical memory devices.

The log page codes for optical memory devices are defined in table 320.

Table 320 - Log page codes

Buffer over-run/under-run page

Error counter page rend) pageError counter page (verify) page
Error counter page (write) page
Last n error events page
List of supported parameters page
Non-media error page
Reserved
Reserved
Vendor-specific
Reserved

 
16.3.3 Mode parameters

This subclause defines the descriptors and pages for mode parameters used with optical memory devices.

The mode parameterlist, including the mode parameter header and mode block descriptor, are defined in 8.3.3.

The medium-type codefield is contained in the mode parameter header (see 8.3.3), Table 321 defines the
medium-type code values used for optical memory devices.
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Table 321 - Optical memory medium-type codes

1),mttaerOF
Default (only one medium type supported)
Optical read-only medium
Optical write-once medium
Optical reversible or erasable medium
Combination of read-only and write-once medium
Combination of read-only and reversible or erasable medium
Combination of write-once and reversible or erasable medium
RESERVED

 

 

The device specific parameterfield is contained in the mode parameter header (see 8.3.3), Table 322 defines the
device specific parameter values used for optical memory devices.

Table 322 - Optical memory device specific parameter
 

When used with the MODE SELECT command the WPbit is not defined.

When used with the MODE SENSE command,a write protected (WP) bit of zero indicates that the medium is
write enabled. A WPbit of one indicates that the medium is write protected. For read-only media the WPbit is
reserved,

When used with the MODE SELECT command the DPOFUAbit is reserved.

When used with the MODE SENSE command, a DPOFUAbit of one indicates that the target supports the DPO
and FUAbits (see 9.2.6),

For the MODE SELECT command,an enable blank check (EBC)bit of zero advises the target to disable the
blank checking operation of the medium during write operations or during an UPDATE BLOCK command. An
EBC bit of one enables blank checking. (fa non-blank block is found during a write operation, the command
shall be terminated with a CHECK CONDITIONstatus and the sense key shall be set to BLANK CHECK. Ifa
blank black is found during an UPDATE BLOCK command, the command shall be terminated with a CHECK
CONDITION status, and the sense key shall be set to BLANK CHECK. For read-only media, the EBC bit is
reserved.

For the MODE SENSE command,an enable blank check (EBC) bit of zero indicates that blank checking of the
medium during write operations is disabled. An EBC bit of one indicates that blank checking during write and
update operations is enabled, For read-only media, the EBC bit is reserved.

The density cadefield is contained in the mode parameter block descriptor (see 8.3.3), Table 323 defines the
density code values used for optical memory devices,
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Diameter|Type| Sector Tracks
mm (in) size

86 42 500
89 12 500

130 18 750

-— ’bWr ohehokekokoekk
Servo Description   Description 

A/W Erasable cs Continuous serva
Write once $s Sampled servo
Read only
 

 NOTES
1 The reference standard refers to an ANSI X3B11 project under

development, The project may have several documents describing different
aspects of the media. Please contact the Secretariat for current information
on status and availability.

2 RZ modulation.
3 4/15 modulation.
4 This project is not presently active. 

 

The mode page codesfor optical memory devices are shown in table 324,

Table 324 - Mode page codes

pacning pageControl mode page
Disconnect-reconnect page
Medium types supported page
Optical memory page
Peripheral device page
Read-write error recovery page
Verify error recovery page
Reserved
Reserved

Vendor-specific fas not require page format)Vendor-specific
Return all pages

(valid only for the MODE SENSE command)

page format required)
 

16.3.3.1 Optical memory page

The optical memory page (see table 325) defines parameters for control of optical memory devices.
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Table 325 -~Upteal mIaMTary page
 
 

 
eteeET
es
ease*dC
|oe

The parameters savable (PS) bit is only used with the MODE SENSE command. Thisbit is reserved with the
MODE SELECT command. A PSbit of oneindicates that the target is capable of saving the page in a non-
volatile, vendor-specific location.

  
  

A report updated block read (RUBR)bit of zero indicates the target shall not report an error when a command
performs a successful read of a block that has been updated, A RUBR bit of oneindicates the target shall
terminate a command that performs a read of a block that has been updated with CHECK CONDITIONstatus, the
sense key set to RECOVERED ERROR,the additional sense code set to UPDATED BLOCK READ, and the data
shall be transferred to the initiator, The default state of the RUBRbit for wiite-once devices (as reported in the
INQUIRY command) shall be one.

16.4 Definitions specific to write-once and optical memory devices

16.4.1 blank: The logical block contains no information detectable by the target, or is written with a pattern that
appears to the target as no data present. The logical block is considered ready for a write operation.

16.4.2 generation: Indicates a relative revision level of a logical block that has been updated via the UPDATE
BLOCK command. A logical block that has never been updated has only one generation associated with it.

16.4.3 read-only medium: This is medium that may not be written by the initiator. The media contains data
prepared in a manner not defined by this standard.

16.4.4 update: , To write new data to a logical block without destroying the previous data. After a block has
been updated, a normal read returns the most recent generation of the data. Earlier generations are still available
after the update.

16.4.5 write-once medium: This is medium that may be written only once bytheinitiator. Logical blacks on
write-once media that have not been written are considered blank. Logical blacks on write-once media that have
been written may not be written again.
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17 Medium-changer devices

17.1 Medium-changer device model

Medium changer devices mechanize the movement of media to and from primary devices (such as disk or tape
drives) and other locations within the range of the medium changer. The medium changer commandset is based
on a physical modelof this functionality.

This command set supports varied physical implementations of the medium changerfunction. Most of these
variations are hidden from the initiator by the high level of function provided by the MOVE MEDIUM and
EXCHANGE MEDIUM commandsand bythe generalized nature of the element addressing scheme. However,
initiators may need to be aware of the capabilities of the particular medium changer device, These characteristics
and capabilities are conveyed via MODE SENSEpages.

17.1.1 Medium-changer elements

The medium-changer commandset usesasits address spacethe set of physical locations and mechanisms
within the scope of a medium changerdevice. The term element is used throughout this clause to refer to one
memberof the medium changer address space, Each elementis a discrete physical entity that may hold zero or
one physical unit of media - one disk cartridge, one spoolof tape, etc. Element addresses do not extend across
multiple physical units of media. Likewise, element addresses are independentof any logicalpartitioning that the
primary device may support within a physical unit of media.

A medium changeris viewed as a set of addressable elements, each of which may contain a unit of media or be
used to move a unit of media. Each medium changer element has a unique 16 bit element address, Each
elementis an Instance of one of four classes or elementtypes.

a) MEDIUM TRANSPORT ELEMENT
b) STORAGE ELEMENT
c) IMPORT EXPORT ELEMENT
d) DATA TRANSFER ELEMENT

Units of media (cartridges, cassettes, caddies, etc.) are referred to only indirectly by this device model. Units of
media can be moved to or from any of the elements of the medium changer device, The presence of media at
the various elements in a medium changer can be sensed, In order to ensure exclusive access to a unit of
media, the element where the unit of media is located (the element address) must be reserved,

Elements of the medium transport, import export and (rarely) data transport types may not provide independent
storage for medium. The capabilities of a particular medium changerin this respect can be sensed via the device
capabilities page of the mode sense data, The following hypothetical medium changerimplementationillustrates
one case of an element not providing independent storage for medium. Consider a medium changer which has
a carousel style storage for medium. The import export function could be provided by a port which allows
operator accessto one of the storage elements. In such a device, the MOVE ELEMENT commandfrom storage
element to import export element would rotate the carousel to align the addressed storage elementto the import
export position. In this case the import export element does not provide independent storage but rather access to
one of the storage elements,

17.1.1.1 Medium transport elements

Medium transport elements address the functions of the medium changer device that perform the movement of
units of media. Where a medium transport element can serve (even temporarily) as a storage location for
medium, the location of each unit of media must have a separate element address.
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In larger medium changer devices, the medium movementfunctions may be performed by multiple independent
robotics subsystems. Each of these may have a number of medium transport element addresses, The element
addresses within each subsystem shall be contiguous. Anyof the element addresses within a subsystem may be
used interchangeably in the medium transport element address field of MOVE MEDIUM and EXCHANGE MEDIUN
commands. An initiator may determine the capabilities of the medium movementfacilities of a medium changer
device via the transport geometry MODE SENSEpage,see 17.3.3,3,

Element address zero is reserved for use in the medium transport element addressfield of MOVE MEDIUM and
EXCHANGE MEDIUM commandsto direct the medium changerto use a default or medium changerselected
medium transport element.

in some implementations, medium transport elements may be source and/or destination addresses in MOVE
MEDIUM and EXCHANGE MEDIUM commands. They may or may not provide independent storage of a unit of
media. See the device capabilities MODE SENSE page, see 17.3.3.1.

17.1.1.2 Storage elements

Storage elements are locations ofunits of media while not in some other element type. Medium in storage
elements is available for access by medium transport elements.

Storage elements may be source and/or destination addresses in MOVE MEDIUM and EXCHANGE MEDIUM
commands.

17.1.1.3 Import export elements

Import export elements are locations of units of media which are being inserted into or withdrawn from the
medium changer device. Medium in these elements is accessible by both medium transport elements, by the
operator, or by another independent medium changerdevice.

Import export elements may be source and/or destination addresses in MOVE MEDIUM and EXCHANGE
MEDIUM commands. They may or may not provide independentstorage of a unit of media, see the device
capabilities MODE SENSE page, see 17.3.3.

Particular import export elements may be capable of either import actions, export actions, both or neither(if an
elementis not present).

17.1.1.4 Data transfer element

Data transfer elements are locations of the primary devices which are capable of reading or writing the medium.
Data transfer elements may also be viewed as medium changer element addressesof units of media loaded in or
available for loading In or removal from primary devices such as disk or tape drives. Note that the medium
changerfunction specified in this clause does not control the primary device. That is the responsibility of the
system,

Data transfer elements may be source and/ar destination addresses in MOVE MEDIUM and EXCHANGE MEDIUM
commands, They may or may not provide independent storage of a unit of media, see the device capabilities
MODESENSEpage, see 17.3,3,

17.1.2 SCSI addressing of medium changerdevices

Medium changer devices respond to a SCS! ID / LUN address different from those used by the data transfer
element devices, If the data transfer elements served by the medium changer device are SCSI devices, they may
be addressed though the same SCSIID as the changer device but with a different logical unit number or through
a different SCSI ID, There is no requirement that communication with the data transfer elements be done with the
same SCS] bus as the medium changer device or by an SCSIinterface at all. This command set does not
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support addressing both the changerand thedata transfer elements with the same SCSIID / LUN becausethe
device at a particular SCSI ID / LUN address must have a single peripheral device type.

The READ ELEMENT STATUS response pagefor data transfer elements provides the SCSI ID / LUN address of
the primary devices serviced by a medium changerdeviceif known to the medium changerdevice.

17.1.3 Data access operations using a medium changer device

The medium changer device moves units of media among the several elements accessibletoit. It is able to
report the full/empty status of any of these elements. Data transfer elements represent the interlace between the
medium changer device and some primary device such as a removable media optical disk drive or tape drive,

In order to access data on a unit of media currently located in a medium changer storage element, a system will
have to issue commands to both the medium changer device and to the primary device. The commandsto the
medium changer may include MOVE MEDIUM or EXCHANGE MEDIUM plus READ ELEMENT STATUS
commands. The commandsto the primary device may include TEST UNIT READY, INQUIRY, START STOP and
LOAD UNLOAD commandsin addition to READ and WRITE commands.

17.1.4 Element status maintenance requirements

If the medium changer device chooses to implement the READ ELEMENT STATUS command, the medium
changer device must be capable ofreporting the various data (i.e. full, error, etc.) required by each page type.
The medium changer may maintain this information at all times or regenerate it in response to the READ
ELEMENT STATUS command, The INITIALIZE ELEMENT STATUS command can be used to force regeneration of
this information.

17.1.5 Volumetags

The read element status descriptor formatfor all element types includes two sets of fields that contain volume tag
information, These optional fields are used to report media identification information that the medium changer has
acquired either by reading an externallabel(e.g. bar code labels), by a SEND VOLUME TAG command or by
other means which may be vendor unique. The same volumetag information shall be availabletoall initiators
whether assigned bythatinitiator, by someotherinitiator or by the media changeritself.

Volumetag information provides a means to confirm the identity of a unit of media that resides in a medium
changer element. This command set does not define any direct addressing of units of media based on these
fields. However, commands are defined that provide translation between volume tag information and the element
address wherethat unit of media currently resides,

The medium changer command set definition does not impose the requirement that volumetag information be
unique over the units of media within the scope of the changer device.

The following commands support the optional volume tag functionality:
a) SEND VOLUMETAG- either asa translation request or to associate a volume tag with the unit of media

currently residing at an element address.
b) REQUEST VOLUME ELEMENT ADDRESS- return the element address currently associated with the

volumetag information transferred with the last send volume tag command.
c) READ ELEMENTSTATUS- optionally reports volume tag information for all element types.
d) MOVE MEDIUM and EXCHANGE MEDIUM commands- if volume tags are implemented, these commands

must retain the association between volumetag information and units of media as they are moved from
element to element.
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17.1.5.1 Volume tag format

Volumetag information consists of a volumeidentifier field of 32 bytes plus a volume sequence numberfield of 2
bytes. The volume identifier shall consist of a left justified sequence of ASCII characters, Unused positions shall
be blank (20h)filled. In arder for the SEND VOLUMETAGtranslate with template to work the characters '*’
and'?’ (2Ah and SFh) must not appearin volumeidentification data and there must be no blanks (20h) within the
significant part of the volumeidentifier, If volume tag information for a particular element is undefined, the volume
identifier field shall be zero.

The volume sequence numberis a 2 byte integerfield, If the volume sequence numberis not usedthis field shal
be zero. The volume tag contents are independentof the volumeidentification information recorded on the
media.

NOTE 199 For compatibility with the volumeidentifier defined by volume andfile structure standards,it is
recommended that the characters in the significant non-blank portion of the volumeidentifier field be restricted to the
set: '0'..'9', 'A'..'Z', and '_' (90h .. 39h, 41h .. 5Ah, 5Fh). Specific systems may havediffering requirements that may
take precedence over this recommendation.

Table 326 defines the fields within the 36 byte primary and alternate volumetag information fields found in READ
ELEMENT STATUSdescriptors and in the data format for the SEND VOLUME TAG command,

Table 326 - Volume tag Information format

Volume identification field

es Reserved
(MSB)a ted ee ts)Volume sequence number

 
17.1.5.2 Primary and alternate volume tag Information

Elementstatus descriptors as reported by the READ ELEMENT STATUS commanddefine a primary volume tag
and an alternate volumetag. Alternate volume tag information provides a meansfor a system to use different
volumeidentification information for each side of double sided media. In such a system, the primary volume tag
information refers to the logical medium accessible via a MOVE MEDIUM commandwithout the invert bit set. The
alternate volume tag information refers to the other side of the media, i.e. the side that would be accessed via a
MOVE MEDIUM command with the invert bit set.
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The commands for medium changer devices shall be as shown in table 327.

Table 327 - Commands for medium changer devices

CHANGE DEFINITION
EXCHANGE MEDIUM
INITIALIZE ELEMENT STATUS
INQUIRY
LOG SELECT
LOG SENSE
MODE SELECT (6)
MODE SELECT(10)
MODE SENSE(6)
MODE SENSE(10)

| MOVE MEDIUM
POSITION TO ELEMENT
PREVENT ALLOW MEDIUM REMOVAL
READ BUFFER
READ ELEMENT STATUS
RECEIVE DIAGNOSTIC RESULTS
RELEASE
REQUEST VOLUME ELEMENT ADDRESS
REQUEST SENSE
RESERVE
REZERO UNIT
SEND DIAGNOSTIC
SEND VOLUME TAG
TEST UNIT READY
WAITE BUFFER

command implementation is mandatory.
command implementation is optional,
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Operation codes OCh, and COh through FFhare vendor-specific. All other operation codes are reserved.
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17.2.1 EXCHANGE MEDIUM command

The EXCHANGE MEDIUM command(see table 328) provides a means to exchange the medium in the source
element, with the medium located at a destination element.

Table 328 - EXCHANGE MEDIUM command

   

 
[o| — ——— Operation code (AGh)

Transport element address
=awo —

  (LSB) 

  4 MSB
f Source address

  (LSB) 

  (MSB)
First destination address

7 (LSB) |

(MSB)
Second destination address

fe (88)
a

 

  

  
 
 

 
  

NOTE 200 Support of this command requires that the device have the capability of handling two units of media at the
same time or thatit emulate this capability.

The medium in the source element is moved to thefirst destination element and the medium that previously
occupied thefirst destination element is moved to the second destination element. The second destination
element may or may not be the same element as the source element. In the case of a simple exchange,the
source element and the second destination element are the same.

If this commandis received and the source elementis empty orthefirst destination element is empty, or the
second destination element(if different from the source element)is full, or the second destination element(if the
same as the source element) is empty, the target shall return CHECK CONDITIONstatus and set the sense key
to ILLEGAL REQUEST.

The transport element address specifies the medium transport elementthat is to be used in executing this
command. The default transport element address of zero may be usedif this functionality is supported by the
medium changer device. If the transport element address specified has not been assigned or has been assigned
to an element other than a medium transport element, the target shall return CHECK CONDITIONstatus and the
set the sense key to ILLEGAL REQUEST.

The source address,the first destination address, and the second destination address may represent a storage
element, an import export element, a data transfer element, or a medium transport element. If the address
specified has not been assigned to a specific element of the medium changer, the target shall return CHECK
CONDITIONstatus and set the sense key to ILLEGAL REQUEST.

The device capabilities page (see 17.3.3.) provides a matrix which defines the supported source element type anc
first destination element type combinations for EXCHANGE MEDIUM commands when the source elementtypeis
the same as second destination elementtype.
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An Invi bit of one specifies that the medium shall be inverted prior to depositing the mediuminto thefirst
destination element.

An Inv2 bit of one specifies that the medium shall be inverted prior to depositing the medium into the second
destination element.

If the medium changer does not support medium rotation for handling double sided media, the inv1 andInv2 bits
should be setto zero.If either of these bits is non-zero, a target which is not capable of medium rotation shall
return CHECK CONDITION status and set the sense key to ILLEGAL REQUEST.

17.2.2 INITIALIZE ELEMENT STATUS command

The INITIALIZE ELEMENT STATUS command(see table 329) will cause the medium changerto checkall
elements for medium and any other status relevant to that element. The intent of this commandis to enable the
initiator to get a quick response from a following READ ELEMENT STATUS command.It may be useful to issue
this commandafter a powerfailure, or if medium has been changed by an operator,orif configurations have
been changed.

_._ae329 - INITIALIZEERECEMENTSTATUS ponent

"Operation code(07h) tt”

a
\3|Reserved
}4|Reserved 
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17.2.3 MOVE MEDIUM command

The MOVE MEDIUM command (see table 330) requests that the target move a unit of media from a source
element to a destination element.

Table 330 - MOVE MEDIUM command

eeeOperation code (AS5h)

(MSB)

  
  Transport element address  
 (LSB) 

 (MSB)  Source address

  (LSB) 

  (MSB)
Destination address

  (LSB)

a Reserved
o

   
  
 
 

 cal
The source address specifies the location that the medium is taken from, and the destination address specifies
the location that the medium is moved to.

 

If this command is received and the source elementis empty or the destination element(if different from the
source element)is full, the target shall return CHECK CONDITION status and set the sense kay to ILLEGAL
REQUEST.

The transport element address specifies the medium transport elementthat is to be used in executing this
command. The default medium transport element address of zero may be usedif this functionality is supported
by the medium changerdevice. If the address specified has not been assigned or has been assigned to an
element other than a medium transport element, the target shall return CHECK CONDITIONstatus and the set the
sense key to ILLEGAL REQUEST.

The source address and the destination address may represent a storage element, an import export element, a
data transfer element, or a medium transport element. If the address specified has not been assigned to a
specific element of the medium changer, the target shall return CHECK CONDITIONstatus and set the sense key
to ILLEGAL REQUEST.

The device capabilities MODE SENSE pageprovides a matrix with the supported source element or destination
element combinations for the MOVE MEDIUM command. See 17.3.3.4

An invert bit of one specifies that the medium shall be inverted or rotated prior to depositing the medium into the
destination element. If the medium changer does not support medium rotation for handling double sided media,
the invert bit should be set to zero. If this bit is non-zero, a target that is not capable of medium rotation shall
return C\1ECK CONDITION status and set the sense key to ILLEGAL REQUEST.
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17.2.4 POSITION TO ELEMENT command

The POSITION TO ELEMENT command(see table 331) will position the transport element specified in front of the
destination element specified.

Table 331 - POSITION TO ELEMENT command

eeAOperation code (2Bh)

(NSB)

  
  

Transport element address
  (LSB)

 (MSB)  Destination element address

  (LSB)  

  
  
  
  

NOTE 201 In this context, in front of is defined to mean positioned so that no further motion of the medium transport
element is necessary to execute an appropriate MOVE MEDIUM command between the two elements.

An invert bit value of one requests that the transport element be inverted or rotated before positioning in front of
the destination element. A value of zero requests that the orientation be unchanged before positioning in front of
the destination element.
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17.2.5 READ ELEMENT STATUS command

The READ ELEMENT STATUS command(see table 332) requests that the target report the statusofits internal
elements to the initiator,

Table 332 - READ ELEMENT STATUS command

eheyes
Operation code (B8h)

: Logical unit number Element type code
  

 
  

[ge
(MSB)

Starting element address
(LSB)

Number of elements
(LSB)

|e
 
 

 

 
 Allocation lengthI 0s
ee 

A volume tag (VolTag) bit of one indicates that the target shall report volume tag information if this feature is
supported, A value of zero indicates that volume tag information shall not be reported. If the volume tag feature is
not supportedthis field shall be treated as reserved.

The element type codefield specifies the particular element type(s) selected for reporting by this command. A
value of zero specifies that status for all element types shall be reported. The element type codes are defined in
table 333,

__Sakis333 - Eisinens Wyre00cade

All element types reported, (valid in CDB only)
Medium transport element
Storage element
Import export element
Data transfer element
Reserved

  
  
  
    
   

The starting element address specifies the minimum element address to report. Only elements with an element
type code permitted by the element type code specification, and an element address greater than or equal to the
starting element address shall be reported. Element descriptor blocks are not generated for undefined element
addresses,

The number of elements specifies the maximum numberof element descriptors to be created by the target for
this command. The value specified by this field is not the range of element addresses to be considered for
reporting but rather the numberof defined elements to report. If the allocation length is not sufficient to transferall
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the elementdescriptors, the target shall transferall those descriptors that can be completely transferred andthis
shall not be considered an error.

17.2.5.1 Element status data

The data returned by the READ ELEMENT STATUS commandis definedin table 334 and 17.2.5.3 through
17.2.5.6. Element status data consists of an eight-byte header, (see table 334) followed by one or more element
status pages.

Table 334 - Element status data

Byte count of report available
(all pages, n - 7 )

Element status page(s)

 
Thefirst element address reported field indicates the element address of the element with the smallest element
address found to meet the CDB request.

The number of elements availablefield indicates the number of elements meeting the request in the command
descriptor block. The status for these elements is returned if sufficient allocation length was specified.

The byte count of report availablefield indicates the number of bytes of element status page data available for all
elements meeting the request in the command descriptor block. This value shal] not be adjusted to match the
allocation length available.

NOTE 202 - The READ ELEMENT STATUS commandcanbeissued with an allocation length of eight bytes in order to
determine the allocation length required to transfer all the element status data specified by the command.

Figure 28 provides an illustration of the element status data structure.
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Element stotus data Gable 334)8—byte header + element status pages

Element status page (Table 335) eyheyaceite
8—byte header + element descriptors header

Element descriptor
(Table 336, 337, 338, or 339) pee

; ; in page
: : header

Element descriptor
(Table 336, 337, 338, or 339)

. *" .

Element stotus page (Table 335)
8—byte header + element descriptors

Element descriptor
(Table 336, 337, 338, or 339)

Element descriptor
(Table 336, 337, 338, or 339)

Figure 28 - Illustration of element status data structure
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17.2.5.2 Element siatus page

The element status page is defined in table 385, Each elementstatus page includes an eight-byte header
followed by one or more element descriptor blocks. The header includes the element type code, the length of
each descriptor block and the number of bytes of element descriptor information that follow the headerforthis
elementtype.

Table 335 - Element status page

FSr INS : =——

om Element:type code |

re
Element descriptor length

cm (LSB)
ait.ee

Byte count of descriptor data available
this page, n - 7

 
 
 

 

   
  
 i|

|
— }

The element type codefield indicates the element type reported bythis page.

A primary volume tag (PVolTag)bit of one indicates that the primary volumetag information field is present in
each of the following element descriptor blocks. A value of zero indicates that these bytes are omitted from the
element descriptors that follow.

An alternate volume tag (AVolTag)bit of one indicates that the alternate volume tag information field is present in
each of the following element descriptor blocks, A value of zero indicates that these bytes are omitted from the
element descriptors that follow.

The element descriptor length field indicates the numberof bytes in each element descriptor.

The byte count of descriptor data available field indicates the number of bytes of element descriptor data
available for elements of this element type meeting the request in the CDB, This value shall not be adjusted to
match the allocation length available.

Each element descriptor includes the element address and status flags; it may also contain sense code
information as well as other information depending on the elementtype (see 17.2.5.3 through 17.2.5.6).
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17.2.5.3 Medium transport element descriptor

Table 336 defines the medium transport element descriptor.

Table 336 - Medium transport element descriptor

ie1 eelPas|-|eateaTpRee|hie4 
 

  
(MSB) Element address

a (158)

4 Additional sense code

5 Additional sense code qualifier

6

-— Reserved8

10 (MSB)
Source storage element address

44 (LSB)

12
_ Primary volume tag information

47 (Field omitted if PVolTag = 0)

48
= Alternate volume tag information

(Field omitted if AVolTag = 0)83

84
- Reserved

87 (Field moved up if volume tag information field(s) are omitted.)
88 Vendor-specific |

(Field moved up if volume tag information field(s) are omitted.)  
The element addressfield gives the address of the medium changer element whosestatus is reported by this
element descriptor block.

An exception (Except) bit of one indicates the elementis in an abnormal state, An exception bit of zero indicates
the elementis in a normalstate. If this bit is one, information on the abnormal state may be available in the
additional sense code and additional sense code qualifier bytes.

A full bit value of one indicates that the element contains a unit of media. A value of zero indicates that the

element does not contain a unit of media.

The additional sense code field may provide specific information on an abnormal element state, The values in
this field are as defined for the additional sense code of the REQUEST SENSEdata (see 8.2.14.3).

The additional sense code qualifier field may provide more detailed information on an abnormal elementstate.
The valuesin this field are as defined for the additional sense code qualifier of the REQUEST SENSE data (see
8.2.14.4),

372

OLYMPUSEX. 1014 - 400/468



ANSI X3.131-1994

A source valid (SValid) bit value of one indicates that the source storage element addressfield and the invert bit
information are valid. A value of zero indicates that the values in these fields are notvalid.

Aninvert bit value of one indicates that the unit of media nowin this element was inverted by MOVE MEDIUM or
EXCHANGE MEDIUMoperations sinceit was last in the source storage element. A value of Zero indicates that
no inversion occurred during the operation.

The source storage element addressfield provides the address of the last storage element this unit of media was
moved. This field is valid only if the SValid bit is one.

The primary and alternate volumetag information fields provide for identifying the unit of media residingin this
element (see 17.1.5.). Either or both of thesefields may be omitted forall the element descriptor blocks that
comprise an element status page as indicated by the PVolTag and AVolTagbits in the element status page
header.

17.2.5.4 Storage element descriptor

Table 337 defines the storage element descriptor.

Table 337 - Storage slement descriptor

=yecayhaeees|ee][efALSIFBEByte  
 

(MSB)
Element address

(LSB)

hE Reserved
Additional sense code

im Additional sense code qualifier

 
 Reserved

  SValid Reserved

10 (MSB)
Source element address

|} 12 .
| — Primary volume tag information

47 (Field omitted if PVolTag = 0)

| 48
- Alternate volume tag information

83 (Field omitted if PVolTag = 0)

84
- Reserved

87 (Field moved up if volume tag information field(s) are omitted.)
88
= Vendor unique

z-1 (Field moved up if volume tag information field(s) are omitted.)

An accessbit value of one indicates that access to the element by a medium transport elementis allowed. An
accessbit of zero indicates that access to the element by the medium transport elementIs denied.

(LSB)
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The source storage element addressfield provides the address of the last storage elementthis unit of media was
moved from. This element address value may or may not be the sameas this element. This field is valid onlyif
the SValid bit is one.

Forfields not defined in this subclause, see 17.2.5.3.

17.2.5.5 Import export element descriptor

Table 338 defines the import export element descriptor.

Table 338 - Import export element descriptor

pePe (1s) Element address

(LSB)

[|red[ea[ee[eo[omeDee[ra
i=ee

   
  
   Reserved

|4|Additional sense code
[esiAdditional sense code qualifier

cm Reserved
Pini

  
  

  
 

 
 

 

(MSB)
Source storage element address

Pe 8
|} 12

- Primary volume tag information
47 (Field omitted if PVolTag = 0)
48

    
 - Alternate volume tag information

a3 (Field omitted if PVolTag = 0)

84
- Reserved

87 (Field moved up if volume tag information field(s) are omitted.)

Vendor unique

||2-a (Fieldmovmoveddupif volume_tagAnformation|field(s) ¢arereomitted. y

An import enable (InEnab) bit of one indicates that the import export element supports movement of media into
the scope of the medium changerdevice, An InEnab bit of zero indicates that this element does not support
import actions.

 

 

  
 

An export enable (ExEnab)bit of one indicates that the import export element supports movement of media out o
the scope of the medium changer device. An ExEnabbit of zero indicates that this element does not support
export actions.

An accessbit of one indicates that access to the Import export element by a medium transport elementis
allowed. An access bit of zero indicates access to the import export element by medium transport elements is
denied.
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NOTE 203 An example of when access would be denied is when the operator has exclusive access to the import
export element,

An import export (impExp)bit of one indicates the unit of media in the import export element was placed there by
an operator. An ImpExp bit of zero indicates the unit of media in the import export element was placed there by
the medium transport element.

Forfields not defined in this clause, see 17.2.5.3.

17.2.5.6 Data transfer element descriptor

Table 339 defines the data transfer element descriptor.

Table 339 - Data transfer element descriptor

Element address

a
eee

Additional sense code

Additional sense code qualifier

Not bus |Reserved| ID valid|LU valid|Reserved| Logical unit number
SCSI bus address |

Reserved 
Source storage element address

(LSB)

Primary volume tag information
(Field omitted if PVolTag = 0)

Alternate volume tag information
(Field omitted if PVolTag = 0)

Reserved

(Field moved up if volume tag information field(s) are omitted.)

Vendor unique
(Field moved up if volume tag information field(s) are omitted.)

  
An accessbit value of one indicates accessto the data transfer element by the medium transport elementis
allowed, A value of zero indicates access to the data transfer element by a medium transport elementis denied.

NOTE 204 Accessto the data transfer element by medium transport elements might be denied if a data transfer
operation was under way. Note that a one value in this bit may not be sufficient to ensure a successful operation. This
bit can only refiect the best information available to the medium changer device, which may not accurately reflect the
state of the primary (data transfer) device,
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A not this bus (not bus) bit value of one indicates that the SCS] bus address and logical unit numbervalues are
not valid for the SCS] bus used to select the medium changer device. A not bus bit value of zero indicates that
the SCSI address andlogical unit values, if valid, are on the same bus as the medium changer device.

An ID Valid bit value of one indicates that the SCSI bus addressfield contains valid information. An LU Valid bit

value of one indicates that the logical unit numberfield contains valid information.

The SCSI bus addressfield, if valid, provides the SCS! address (binary representation) of the primary device
served by the medium changerat this element address.

The logical unit numberfield, if valid, provides the logical unit number within the SCSI bus device of the primary
device served by the medium changerat this element address.

For fields not defined in this clause, see 17.2.5.3,

17.2.6 REQUEST VOLUME ELEMENT ADDRESS command

The REQUEST VOLUME ELEMENT ADDRESS command(seetable 340) is used to transfer the results of a SEND
VOLUME TAG command. Multiple REQUEST VOLUME ELEMENT ADDRESS commands may be used to recover
the results of a single SEND VOLUME TAG command with the translate option.

Taule®340 - REQUEST VOLUME ELEMENT ADDRESS command
 

 
  
  
  
  
 
  

Operationationcode (BSh)HS Logical unit number VolTag Element type code
=| is Element address

iSe (8)
| se) Number of elements

im (58) |
fe[cereC—~—~—SCSY
[7|(MSB)

 

 
Allocation length

(LSB)

a
ioe

For each SEND VOLUME TAG command, the target shall be able to report multiple elements that match a
volume tag template in element address order, Once information for a given element address has been reported
only higher element addresses will be reported by subsequent REQUEST VOLUME ELEMENT ADDRESS
commands.

NOTE 205 In order to ensure the successful completion of a SEND VOLUME TAG, REQUEST VOLUME ELEMENT
ADDRESS sequencein a multi-initiator environment, it may be necessary to reserve the medium changer device. To do
this, issue a unit RESERVE command prior to the SEND VOLUME TAG command and delay issuing the RELEASE until
after the last REQUEST VOLUME ELEMENT ADDRESS.
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A volumetag (VolTag)bit of one indicates that the target shall report volume tag information. A value of zero
indicates that volume tag information shall not be reported, This is provided for compatibility with the READ
ELEMENT STATUS command.

The elementtype codefield specifies the particular elementtype(s) selected for reporting by this command. A
value of zero specifies that status forall element types shall be reported. The codesforthis field are defined in
17.2.5. This acts as a qualification of the element(s) determined by SEND VOLUMETAGto match the template
specified.

The element addressfield gives a medium changer element address whoseinterpretation depends on the send
action code received with the last SEND VOLUME TAG command. This code is echoed in the volume element
address return format transferred by this command. Whenthe last send action code wasatranslate, (code
values Oh ., 7h), the element address field gives the minimum element addressto be reported by this command.
Whenthe send action codeis other thantranslate,(i.e. assert, replace, and undefined, code values 8h .. Dh), the
element address field gives the particular element whose volumetag information was modified.

The numberof elements specifies the maximum numberof elements and volumetags to be reported by the
target for this command. The value specified bythis field is not the range of element addresses to be considered
for reporting but rather the numberof elements to report of those that match the last send volumetag translate
template,If the allocation length is not sufficient to transferall the element descriptors, the target shall transferall
those descriptors that can be completely transferred and this shall not be considered an error,

The data returned bythis command consists of a header as defined by table 341, plus one or more element type
specific pages in the sameformat as defined by the READ ELEMENT STATUS command.

Table 341 - Volume element address header format

Number of elements reported

Send action code

Byte count of report available
(all pages, x - 7 } 

The send action codefield gives the function performed by the last SEND VOLUME TAG commandas definedin
47.2.9. This command reports the results of this send action code operation.

Forfields not defined in this subclause, see 17.2.5.7,
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17.2.7 RELEASE command

The RELEASE command(see table 342) is used to release previously reserved units, or, if the element release
option is implemented, previously reserved elements within units. It is not an error for an initiator to attempt to
release a reservation that is not currently active. In this case, the target shall return GOOD status without alterinc
any other reservation.

Table 342 - RELEASE command

=Operation code (17h)

feaimee=|eoaeee
2|Reservation identification
|___ e
a
ee

  
  

  
17.2.7.1 Logical unit release

if the elementbit is zero, this commandshall cause the target to terminate all non-third party unit and element
reservations that are active from theinitiator to the specified logical unit.

17.2,7.2 Element release (optional)

if the elementbit is one and the element release option is not implemented, the RELEASE command shall be
terminated with CHECK CONDITIONstatus and the sense key shall be set to ILLEGAL REQUEST. This option
shall be implementedif the element reservation option (see 17.2.8.1) is implemented.

if the elementbit is one and the elementrelease option is implemented, this command shall cause any
reservation from the requesting initiator with a matching reservation identification to be terminated, Other
reservations from the requestinginitiator shall remain in effect.

17.2.7.3 Third party release

Thethird-party release option of the RELEASE commandallows aninitiator to release a unit or elements within a
unit that were previously reserved using third-party reservation (see 17.2.8.3). Third-party release shall be
implementedif third-party reserve is implemented.

If the third-party (3rdPty) bit is zero, the third-party release option is not requested. If the SrdPty bit is one and
the target implements the third-party release option, the target shall release the specified unit or elements, but
onlyif the reservation was made using thethird-party reservation option by the initiator that is requesting the
release for the same SCSI device as specified in the third-party deviceID field.

if the 3rdPty bit is one and the target does not implementthethird-party release option, the target shall terminate
the command with CHECK CONDITIONstatus and the sense key shall be set to ILLEGAL REQUEST.
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17.2.8 RESERVE command

The RESERVE command(seetable 343) is used to reserve units or,if the elementreservation option is
implemented, elements within units for the use of theinitiator. Thethird-party reservation allows units or elements
to be reserved for another specified SCSI device. The RESERVE and RELEASE commands provide the basic
mechanism for contention resolution in multiple-initiator systems.

Table 343 - RESERVE command

 

  
  

 

 Operation code (16h)

| Logical unit number SrdPty|Third party device ID
pee|Reservation identification
fe|ssi Element list length

(LSB)

17.2.8.1 Logical unit reservation

 

if the element bit is zero, this command shall request that the entire unit be reserved for the exclusive use of the
initiator until the reservation is superseded by anothervalid RESERVE command from theinitiator that made the
reservation or until released by a RELEASE commandfrom the sameinitiator that made the reservation, by a
BUS DEVICE RESET messagefrom anyinitiator, by a hard RESET condition, or by a power off/on cycle, A unit
reservation shall not be granted if the unit or any elementis reserved by anotherinitiator. It shall be permissible
for an initiator to reserve a unit that is currently reserved by thatinitiator. If the elementbit is zero, the reservation
identification and the elementlist length shall be ignored,

if the unit, or any elementwithin the unit, is reserved for anotherinitiator, the target shall respond by returning
RESERVATION CONFLICTstatus.

If, after honouring the reservation, any otherinitiator attempts to perform any commandon the reserved unit other
than an INQUIRY, REQUEST SENSE, ALLOW MEDIUM REMOVAL, RESERVE,or a RELEASE command,the
commandshall be rejected with RESERVATION CONFLICTstatus,

17.2.8.2 Element reservation (optional)

The reservation identification provides a meansforaninitiator to identify each element reservation. This allows an
initiator in a multiple-tasking environment, to have multiple reservations outstanding, The reservation identification
is used in the RELEASE commandto specify which reservation is to be released. It is also used in superseding
RESERVE commandsto specify which reservation is to be superseded,

if the elernent reservation option is implemented, the element release option (see 17.2.7.2) shall also be
implemented. These options permit multiple elements within the unit to be reserved, each with a separate
reservation identification.

if the element bit is one, and the elementreservation option is implemented, the target shall process the
reservation request as follows:

a) The elementlist shall be checkedfor valid element addresses. If any element addressis invalid for this
unit, the commandshall be terminated with CHECK CONDITIONstatus and the sense key shall be set to
ILLEGAL REQUEST, The element list shall be checked for invalid element overlaps with other element
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descriptors in the elementlist and if invalid overlaps are found, the command shall be terminated with
CHECK CONDITIONstatus and the sense key shall be set to ILLEGAL REQUEST.
If the requested reservation does not conflict with any active or previously requested reservation, the
elements specified shall be reserved until superseded by another valid RESERVE commandfrom the
initiator that made the reservation, or until released by a RELEASE commandfrom the sameinitiator, by a
BUS DEVICE RESET message from anyinitiator, or by a hard RESET condition. If either of the last two
conditions occur, the next command from eachinitiator shall be terminated with CHECK CONDITIONstatus
and the sense key shall be set to UNIT ATTENTION.

c) If the reservation request conflicts with a reservation already active the target shall return RESERVATION
CONFLICTstatus.

b—

\f the element bit is one, and the element reservation option is not implemented, the RESERVE commandshall be
terminated with CHECK CONDITIONstatus. The sense key shall be set to ILLEGAL REQUEST.

The size of the elementlist shall be defined by the elementlist length parameter, The elementlist shall consist o'
zero or more descriptors as shown in table 344. Each elementlist descriptor defines a series of elements
beginning at the specified element address for the specified number of elements. If the number of elements is
zero, the elementlist shall begin at the specified element address and continue through the last element address
on the unit.

Table 344 - Data format of elementlist descriptors

 
 
 

Reserved

 
 Number of elements

(LSB)

(NSB)
Element address

(LSB)

lf an initiator issues a commandto an element that has been reserved by a differentinitiator, the command shall
not be performed and the command shall be terminated with a RESERVATION CONFLICTstatus. If a reservation
conflict precludes any part of the command, none of the commandshall be performed.

  

17.2.8.3 Third party reservation

The third-party reservation option of the RESERVE command allows an initiator to reserve a unit or elements
within a unit for another SCSI device,

If the third-party (SrdPty) bit is zero, the third-party reservation option is not requested. If the SrdPty bit is one
and the third-party reservation option is implemented, the RESERVE commandshall reserve the specified unit or
elements for the SCS/ device specified in the third-party device ID field. The target shall preserve the reservation
until it is superseded by another valid RESERVE commandfrom theinitiator that made the reservation or untilit is
released by the sameinitiator, by a BUS DEVICE RESET messagefrom anyinitiator, or a hard RESET condition.
The target shall ignore any attempt to release the reservation made by any otherinitiator,

If the 3rdPty bit is one and thethird-party reservation option is not implemented,the target shall reject the
RESERVE command with CHECK CONDITIONstatus and the sense key shall be set to ILLEGAL REQUEST.
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17.2.8.4 Superseding reservations

An initiator that holds a current reservation may modify that reservation by issuing another RESERVE commandto
the same unit and,if the element bit Is one, using the same reservation identification, The superseding RESERVE
commandshall release the previous reservation in place when the new reservation request is granted. The
current reservation shall not be modified if the new reservation request cannot be granted. If the superseding
reservation cannot be granted becauseofconflicts with a previous active reservation (other than the reservation
being superseded), the target shall return RESERVATION CONFLICTstatus,

NOTE 206 Superseding reservations are principally intended to allow the SCS| device ID to be changed on a
reservation using the third-party reservation optian.

17.2.9 SEND VOLUME TAG command

The SEND VOLUME TAG command (see table 345) transfers a volume tag template to be searched for or new
volumetag information for one or more media changer elements. The function of the commandis conveyed by
the send action codefield. The REQUEST VOLUME ELEMENT ADDRESS commandis usedto transfer the results
of a translate search operation.

Table 345 - SEND VOLUME TAG command

yte

Operation code (B6h)

Logical unit number Element type code

=| as Element address

 

  
 
  (LSB)

 
 
 Reserved

Reserved
T

pe [se
ra Parameter list length

 

  (LSB)

  Reserved

Control  

The elementtype codefield specifies an element type specification as defined in 17.2.5. If the send action code
indicates a translate operation, this field indicates the element types to be searched.if this is a zero, all element
types are candidates for a translate operation. If the send action code does notindicateatranslate,this field shall
be treated as reserved.

The send action codefield gives the function to be performed by this command aslisted in table 346.
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Table 346 - Send volumeoldinetageopor'eeactlon codes

Translate - search all defined volume tags
Translate-search only primary volume tags
Translate-search only alternate volume tags
Reserved
Translate search all defined tags - ignore sequence numbers
Translate-search primary tags - ignore sequence numbers
Translate-search alternate tags - ignore sequence numbers
Reserved

Assert - as the primary volume tag - if tag now undefined
Assert - as the alternate volume tag - if tag now undefined
Replace - the primary volume tag - current tag ignored
Replace - the alternate volume tag - current tag ignored
Undefined - the primary volume tag - current tag ignored
Undefined - the alternate volume tag - current tag ignored
Reserved

Vendar--specific

 
Translate operations request that the target search the volumetag information available to it for elements whose
volume tag information matches the template given by the command parameters. The resulting information is
reported via the REQUEST VOLUME ELEMENT ADDRESS command.

Assert operations define volume tag information for a single element. A CHECK CONDITIONwith ILLEGAL
REQUESTis reported if the subject element already has defined volume tag information; in this case, the original
volume tag information shall remain unaltered.

Replace operations define volume tag information for a single element. Any previously defined volumetag
information is overwritten.

Undefined operations cause previously defined volume tag information for the specified element to be cleared.It
shall not be considered an error to undefined volumetag information that was not previously defined.

A medium changer device that implements volumetag information may choose to not implementthe facilities that
modify the volumetag information. With such an implementation a request for the assert, replace or undefined
functions would cause the SEND VOLUME TAG commandto be terminated with CHECK CONDITION and a

sense key of ILLEGAL REQUEST.

The element address field gives a medium changer element address whoseinterpretation depends on the send
action code received with this command. When the send action codeis a translate, (code values Oh .. 7h), the
element addressfield gives the starting element to be examinedfor satisfaction of the search criteria, When the
send action codeis other than translate, (i.e. assert, replace, and undefined, code values 8h .. Dh), the element
addressfield gives the particular element whose volumetag Information is to be madified.

The volume tag information used for translate, assert and replace functions is defined in table 347. No
parameters are necessary for undefined operations.
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Table 347 - Send volumeyeitadpareparameters format
Bit]

Byte

a Volume identification template field
| (MSB) =

Minimum volume sequence number
(LSB)

|38 Reserved
| 37

38 (MSB)
=- Maximum volume sequence number

39

  

  
 (LSB)

The volume identification template field specifies a search template for translate functions and the exact value of
the new volumeidentification information for other SEND VOLUME TAG commandfunctions.

As a search template,this field may contain the wildcard characters '*' and '?' (2Ah and 3Fh). '*' will match any
string of characters, when it appears in a template the remainder of the template is not used. '?’ will match any
single character.

For a function other than translate, this field may not contain the '*’ or ‘?' wildcard characters.

The minimum volume sequence numberfield specifies the new sequence numberfor the assert and replace
functions. For a translate, this specifies the least value that will meet the search specification.

The maximum volume sequence numberfield specifies the greatest value that will meet the search specification.
This field is ignored on functions other thantranslate,

17.3 Parameters for medium changer devices

17.3.1 Diagnostle parameters

This subclause defines the descriptors and pages for diagnostic parameters used with medium changer devices.

The diagnostic page codes for medium changer devices are defined in tabie 348.

Table 348 -i=Diagnoatis page codes

Supported diagnostic pages 8,3.1.1o1h=: seh Reserved (for all device type pages)
40h - 7Fh Reserved
80h - FFh Vendor-specific pages

  
  
 

383

OLYMPUSEX. 1014 - 411/468



ANSI X3.191-1994

17.3.2 Log parameters

This subclause defines the descriptors and pages for log parameters used with medium changer devices.

The log page codes for medium changerdevices are defined in table 349.

Tahte 349 - Log page odes
   

  
  

  
 

Supported log pages
Non-medium error page
Last n error events page
Reserved
Reserved
Reserved

Vendor-“specific pages

17.3.3 Mode parameters

This subclause defines the descriptors and pages for mode parameters used with medium changer devices.

The mode parameterlist, including the mode parameter header and mode block descriptor, are defined in 8.3.3,

The medium-type code field is contained in the mode parameter header(see 8.3,3), This field is reserved for
medium changer devices,

The device specific parameterfield is contained in the mode parameter header (see 8.3.3), This field is reserved
for medium changer devices,

The density codefield is contained in the mode parameter block descriptor (see 8.3.3). This field is reserved for
medium changer devices.

The mode page codes for medium changer devices are shownin table 350.

aae350 -maeOns page anes

Device capabilities
Element address assignment
Transport geometry parameters
Reserved

Vendor-specific ce not require page format)Vendor-aeReCe page format required)Return all page(valid Sndy for the MODE SENSESE)command)

 

  
  
  

  
  

384

OLYMPUSEX. 1014 - 412/468



ANS] X83 131-1994

17.3.3.1 Device capabilities page

The device capabilities page (see table 351) defines characteristics of the element types on this medium changer
implementation. This information may be employed bytheinitiator to determine functions permitted by the MOVE
MEDIUM and EXCHANGE MEDIUM commands.

Table 351 - Device capabliltles page

pceicereeeeeaedreiee=
A
ii Parameter length (12h)
fe|___fecorved‘|toro|Stortve]storat|Stora
Em Reserved
feReserved|[WeTTE]wre|wa
psfteeerved«dats|rane]erat|sr-oar|
pefener————=*(nor[Eveemo[SEAT

8
_ Reserved
a

re[reserved=‘anor|rire]areat|wren|

rsererves|orsor|orenie]orear|oreur|

  
    
 

 
 

   
    
  

  

  

The parameters savable (PS)bit is only used with the MODE SENSE command, This bit is reserved with the
MODE SELECT command. A PSbit of one indicates that the target is capable of saving the page in a non-
volatile, vendor-specific location.

In the field names on this page, the following elernent type abbreviations are used:
MT amedium transport element,
ST  astorage element,
/E an import export element, and
DT a data transfer element.

In the descriptions, XX and YY are any of the element type abbreviations.

A StorXX bit value of one indicated that the defined elements of type XX may provide independentstoragefor a
unit of media, A value of zero indicates that elements of type XX provide virtual sources or destinations, that the
location of the unit of media is provided by an element of some other type. The value of StorST is one by the
definition of that type. See 17.1.1.

An XX->YY bit value of one indicates that the medium changer device supports all MOVE MEDIUM commands
where the source is element type XX, the destination is element type YY and these element addresses are
otherwise valid. An XX->YY bit value of zero indicates that these MOVE MEDIUM commands mayor may not be
valid depending on the particular elements requested, Those which are not valid will be rejected with ILLEGAL
REQUEST,
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An XX<>YY bit value of one indicates that the medium changer device supports all EXCHANGE MEDIUM
commands where the source is element type XX, destination 1 is element type YY, destination 2 is the same type
as the source elementtype and these element addresses are otherwise valid. An XX<>YY bit value of zero
indicates that these EXCHANGE MEDIUM commands may or may not be valid depending on the particular
elements requested, Those which are not valid will be rejected with ILLEGAL REQUEST.

17.3.3.2 Element address assignment page

The element address assignment page (see table 352) is used to assign addresses to the elements of the
medium changer (MODE SELECT) andto report those assignments (MODE SENSE), This page also defines the
numberof each type of elementpresent.

Table 352 - Element address assignment page

 
Parameter length (12h)  

  
  
  
  

  

fe|ss)
Medium transport element address

(LSB)

se)
Number of medium transport elements

fe (se)
re|as) First storage element address

(8)

r= [ase
Number of storage elements

aS (38)
First import export element address

(LSB)

 
 Number of import export elements

(LSB)

 
 First data transfer element address

(LSB)

 
 Number of data transfer elements

  
(LSB)

Reserved
| 

The parameters savable (PS)bit is only used with the MODE SENSE command. Thisbit is reserved with the
MODE SELECT command. APSbit of one indicates that the target is capable of saving the page in a non-
volatile vendor-specific location.

The first medium transport element addressfield identifies the first medium transport element contained in the
medium changer (other than the default medium transport address of zero), The number of medium transport
elements field defines the total number of medium transport elements contained in the medium changer. If the
number of medium transport elementsfield in a MODE SELECT commandis greater than the default value
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returned in the MODE SENSE parameterdata, the target shall return CHECK CONDITIONstatus and set the
sense key to ILLEGAL REQUEST.

Thefirst storage element addressfield identifies the first medium storage element contained in the medium
changer. The numberof storage elementsfield defines the total number of medium storage elements contained
in the medium changer.If the number of medium storage elementsfield ina MODE SELECT commandis greater
than the default value returned in the MODE SENSE parameterdata, the target shall return CHECK CONDITION
status and set the sense key to ILLEGAL REQUEST.

Thefirst import export element address field identifies the first medium portal that is accessible both by the
medium transport devices and also by an operator from outside the medium changer. The numberof import
export elements field defines the total number of import export elements contained in the medium changer and
accessible to the medium transport elements.If the number of impart export elementsfield in a MODE SELECT
command is greater than the default value returned in the MODE SENSE parameterdata, the target shall return
CHECK CONDITIONstatus and set the sense key to ILLEGAL REQUEST.

NOTE 207 The numberof impart export elements may be zero.

Thefirst data transfer element address field identifies the first data transfer element contained in the medium

changer. The data transfer elements may be either read/write or read-only devices, The numberof data transfer
field defines the total numberof data transfer elements contained within the medium changer and accessible to
the medium transport elements. If the numberof data transfer elements field in a MODE SELECT commandis
greater than the default value returned in the MODE SENSE parameterdata, the target shall return CHECK
CONDITIONstatus and set the sense key to ILLEGAL REQUEST.

Each element in the medium changer must have a unique address.If the address ranges defined for any of the
element types overlap, the target shall return CHECK CONDITIONstatus and set the sense key to ILLEGAL
REQUEST.
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17.3.3.3 Transport geometry parameters page

The transport geometry parameters page (see table 353) defines whether each medium transport elementis a
memberof a set of elements that share a commonrobotics subsystem and whether the element is capable of
media rotation. One transport geometry descriptoris transferred for each medium transport element, beginning
with the first medium transport element. (Other than the default transport element address of zero.)

Table 353 -STPER geometry’Pereapaae
 

  

 
 
 

a
FS
|[| __Transportgeometrydescriptor(s)= 7 Transportgeonetrydedescriptor(s)|

ae
The parameters savable (PS) bit is only used with the MODE SENSE command, This bit is reserved with the
MODE SELECT command. A PSbit of one indicates that the target is capable of saving the page in a non-
Volatile vendor-specific location.

  

 

  

The parameterlength specifies the number of bytes of transport geometry descriptors that follow. The geometry
of each medium transport elementis defined using a two-bytefield as defined below.

A rotate bit of one indicates that the medium transport element supports media rotation for handling double-sided
media. A rotate bit of zero indicates that the medium transport element does not support media rotation,

The member numberin set indicates the position of this element in a set of medium transport elements that share
a common robotics subsystem. Thefirst element in a set has a member numberofzero.

NOTE 208 This page reports information about the way transport elements are physically clustered in a system. The
model for this is a medium changer device with more than one independent robotics subsystem, where each of these
supports multiple transport elements. The elements that are supported by a particular robotics subsystem farm a set.
This sort of information is helpful for optimization and error recovery in such a large system. (Recall that in the model
for this device type, see 17.1, the individual transport element is addressed not the robotics subsystem. An element is
defined to be a place where a unit of media may be at any pointin time.)
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17.4 Definitions specific to medium changer devices

17.4.1 data transfer element: A component of a medium changer used to access the data stored onaunit of
media, The address in medium changer element space of a primary device.

17.4.2 element: An addressable physical component of a medium changer device that can serve as the location
of a unit of media.

17.4.3 import export element: A location within a medium changer device that can be accessed by both the
medium transport elements and by the operator.

17.4.4 medium transport element: A component of a medium changer devicethat is used to move units of
media,

17.4.5 media rotation; The process of changingthe orientation of a unit of media. In particular this refers to
inverting a two sided media cartridge so that a data transport elementthat can access only oneside at a time
can access data onthe otherside,

17.4.8 primary device: A device for reading or writing data on medium. These devices would typically
implementthe direct access, sequential access, optical memory device or CD-ROM commandsets in this
standard. Examples are magnetic disk drives, cartridge tape drives, optical disk drives and CD-ROM drives. Use
in a medium changer environment implies that the device supports removable media.

17.4.7 storage element: A component of a medium changer device used for inactive storage of a unit of media,
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18 Communications devices

18.1 Communications device model

A communications device provides a facility to send and receive information over some medium (usually an
electrical or fiber-optic cable) using a defined protocol to one or more other systems that support the same
protocol, The media and protocols are often specified in national or international standards, although some are
proprietary. Within this subclause, the protocol used on the external medium is called the external protocol.

The SCSI communications device model assumesthat information to control the external protacol is embedded
within the data transferred by the SEND and GET MESSAGE commands. Thestructure of the data transferred b:
these commandsis not defined by this standard. Vendor-unique MODE pages maybedefined to provide
additional control over the external protocol,

The SCSI communications device is a target with the characteristics of a network access device, typically
attached to a local area network (LAN), public telecommunications network, private telecommunications network,
or packet switching network, etc., with no theoretical limits. Such a communications device is often called a
network node, The communications device transmits or receives packets of data as requested bytheinitiator.
The contents and meaning of the data packets is not defined by this standard. The bytes in the data packets
may or may not contain addressing, path selection, or path control information identifying separate data streams.
Additional information may be provided by the stream selection identifier found in the ten and twelve byte SEND
MESSAGE and GET MESSAGE commands.

In the SCSI communications device, the target accepts and provides the data packets transferred in accordance
with commands received from the initiator. There is an assumption that the initiator and the communications
device know the rules by which information is exchanged between them, how the information is to be interpreted
by the communications device, and whenit is allowable to exchange the information. These rules are not
specified by this standard.

Theinitiator requests that the communications device accept a packet of data by transmitting a SEND MESSAGE
command. Theinitiator requests that the communications device retum a packet of data by transmitting a GET
MESSAGE command. The communications device alsa supports commandsrelated to configuration of the
network access device and network managementof the particular environment. MODE SENSE and MODE
SELECT are examples of these configuration commands.

Ifa communications device temporarily has no resource available to handle a data packet from the initiator, or
has no data packet to provideto the initiator, or has no resources assigned to perform the operation, the device
may then choose oneofthe following responses:

a) Terminate the command with CHECK CONDITION status. The sense key shall be set to NOT READY and
the appropriate additional sanse code for the condition.

b) Disconnect until the necessary resource or data packet becomes available, and then reconnect to the
initiator and resume the operation.

c) Terminate the command with BUSYstatus,

More than onelogical unit can be implemented by a communications device. Logical units can serve as
multiple paths to a single network access device, and/or each logical unit can serve as a discrete path to differen
resources within the device. A single logical unit may also serve as a path to multiple resourcesif the
communications device can interpret information within the data packet and route the packet to the appropriate
resource. Ifthe logical unit addressed by the initiator does not have an available resource or data packet
associated with it, the communications device may choosetotreatthe logical unit as an invalid logical unit (see
7.5.3) or respond as described in the previous paragraph,

lf the communications device determines that an error or unusual condition has occurred while performing an
operation specified by the contents of a data packet, the information describing the condition is normally returnec
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as a part of a data packet from another network device. If the communications device determines that an error or
unusual! condition has occurred while either executing the SCSI command from the initiator, or during a network
medium accesstransaction, the commandis terminated with a CHECK CONDITION. Thefailures are identified
through a REQUEST SENSE command.

The SCSI communications device Is distinguished from an SCSI processor device by the fact that the primary
destination of the data packets transferred to the communications device is not the target deviceitself, but
another network node. A SCSI communications device passes the data on to an ultimate destination outside the
target through a network. In contrast, the SCSI processor deviceis itself the primary destination of the data
packets. Devices requiring protocols and commandsets that are totally incompatible with the communications
device protocols should be examined carefully to be sure that the incompatibilities are based on functional
requirements.

18.1.1 Implementation examples

Several examples of communications device implementations are providedto clarify the range ofutility of this
device type.

18.1.1.1 Host-to-host communications

In this example of host to host communications, only the SEND MESSAGE commandis used,

A communications device (comm A)is attached to a network (net A), and another communications device (comm
B) is attached to a network (net B). CommAtakes theinitiator role and selects a communications device (comm
B), transmitting a packet te comm B using the SEND MESSAGE command. After transmitting the packet on the
attached network medium (net B), the action required by the SEND MESSAGE command, comm B assumes the
initiator mode and selects comm A as a communications device, and uses a SEND MESSAGE command to
transmit a packet on the network (net A) attached to comm A.

Note 209 The SEND MESSAGE commandis sufficient to perform complete transactions between communications
devices if comm A and comm6act asinitiators, This provides the function of a network bridge or gateway for high
bandwidth intercommunication among nearby host processors.

18.1.1.2 Host-to-device communications

in this example of host to device communications, the SEND MESSAGE and GET MESSAGE commandsare
used,

A host system,hostA, takes theinitiator role and selects a communications device (comm A) attached to a
network (net A), transmitting a packet on network net A to someother network node(s) using the SEND
MESSAGE command to comm A. Host A then assumesthat a result will be obtained by the other network
node(s) consistent with rules understood byall involved network devices. Host A generates a GET MESSAGE
commandto obtain packets from other network nodes. If there are no packets that need handling pending at
comm A, comm A may disconnect until 4 packet arrives, Comm A can then complete the transaction, reconnect
to host A and the requested data packet can be returned to host A. Note that Host A need not support target
mode and Comm A need not support initiator mode to successfully complete an exchange between the two
devices. The host system (host A) can be replaced by a communications device that is capable of acting as an
initiator.

18.1.1.3 Multiple role communications

in this example of multiple role communications, the SEND MESSAGE and GET MESSAGE commandsare used,
The device acts as both a host and a communications device, depending on its needs and the requests madein
the network.
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A communications device (comm A)is attached to a network (net A), and another communications device (comm
B) is attached to a network (net B). CommAtakestheinitiator role and selects a communications device
(comm B), CommAtransmits a packet for network net B using the SEND MESSAGE command to comm B,
Comm A then requests data packets from net B by issuing a GET MESSAGE command to the comm B device,
Following these actions, comm B assumestheinitiator role and transmits a packet using the SEND MESSAGE
command to commAfor transmission to network node(s) located on net A. Comm B then requests data packets
from net A by issuing a GET MESSAGE command to comm A.

18.2 Commanddescriptions for communications devices

The commands for communications devices shall be as shown in table 354.

Table 354 - Commands for communications devices

CHANGE DEFINITION
GET MESSAGE (6)
GET MESSAGE
GET MESSAGE(12)
INQUIRY
LOG SELECT
LOG SENSE

MODE SELECT (¢)MODE SELECT(10)
MODE SENSE(6)
MODE SENSE( 10)

| READ BUFFER
RECEIVE DIAGNOSTIC RESULTS
REQUEST SENSE
SEND DIAGNOSTIC

SEND MESSAGE a}SEND MESSAGE(1
SEND MESSAGE(12
TEST UNIT READY
WRITE BUFFER

Key:

 
M
0

= command implementation is mandatory.
= command implementation is optional.

—_
owpe8

~

on

 
nbhons-o

=«
=.MDBOOOMGOOBODOOOMOOOOOAM NNNMhferyhanhhforrpnOFBooss==o00000000=Z0000

—_ok

All other operation codes for communications devices are reserved for future standardization.
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18.2.1 GET MESSAGE(6) command

The GET MESSAGE(6) command(see table 355) transfers data from the targetto the initiator,

Table 355 - GET MESSAGE(6) command

~ Operation codeode(08h) _

Allocation length

Control

  
18.2.2 GET MESSAGE(10) command

The GET MESSAGE(10) command (see table 356) transfers data from the targetto theinitiator.

TableS56356 - GETeTMESSAGE! ehepomomans| |!

Operation code (28h)
Reserved

Reserved

Reserved

Stream selection

Reserved

Allocation length

ae

   
The stream selection field specifies a further level of addressing for the data, so that it can be accessed by the
target from the appropriate data stream.
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18.2.3 GET MESSAGE(12) command

The GET MESSAGE(12) command (see table 357) transfers data from the target to theinitiator.

Table 357 - GET MESSAGE(12) command

we?develceaeeresTtReeaye
oe

ea
oe
r+ |) Stream selection

(LSB)

Allocation length

en
coaaa

The stream selection field specifies a further level of addressing for the data, so that it can be accessed by the
target from the appropriate data stream.

  

  

  
 

 
  

  
  

 
  
 
 
  

18.2.4 SEND MESSAGE(6) command

The SEND MESSAGE(6) command (see table 358) transfers data from the initiator to the target.

Table 358 - SEND MESSAGE(6) command

heByte

Operation code (OAh)

fs|Transfer length
[4|

The transfer length specifies the Jength in bytes of data that shall be sent during the DATA OUT phase.Atransfe
length of zero indicates that no data shall be sent. This condition shall not be considered an error.
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18.2.5 SEND MESSAGE(10) command

The SEND MESSAGE(10) command(seetable 359) transfers data from the initiator to the target.

Tables359 - SEND|MESGAGE(10) concommand

Operation|code “(2Ah)

 

 

 
 

ReservedbtLogical unit number

Reserved

Reserved

(MSB)
Stream selection

(LSB)

Reserved

~ = wo ao
Transfer length

(LSB)

ea
Contre? 

 
The stream selection field specifies a further level of addressing for the data, so that it can be directed by the
target to the appropriate data stream,

Please refer to the SEND MESSAGE(6) commandfor a description of the fields in this command.

18.2.6 SEND MESSAGE(12) command

The SEND MESSAGE(12) command (see table 360) transfers data from the initiator to the target.
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Table 360 - SEND MESSAGE(12) command

Operation code (AAh)

Reserved

Reserved

Reserved

Stream selection

Transfer length 
re

The stream selection field specifies a further level of addressing for the data, so thatit can be directed by the
target to the appropriate data stream.

Please refer to the SEND MESSAGE(6) commandfor a description of the fields in this command.

18.3 Parameters for communication devices

18.3.1 Diagnostic parameters

This subclause defines the descriptors and pages for diagnostic parameters used with communication devices.

The diagnostic page codes for communication devices are defined in table 361.

Table 361 - Diagnostic page codes 

  
 

  
  

ooh Supported log pages
Oth - 3Fh Reserved (for all device type pages)
40h - 7Fh Reserved

BOh - FFh Vendor-specific pages

18.3.2 Log parameters

This subclause defines the descriptors and pages for log parameters used with communication devices.

The log page codes for communication devices are defined in table 362.
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Table 362 -._Taheaeese page codes

Buffer over-run/under-run page
Error counter page (write) page
Error counter page (read) page

Error counter page eet reverse) pageError counter page (verify) page
Last n error events page
Non-medium error page
Supported log pages
Reserved
Vendor-specific pages
Reserved

 
18.3.3 Mode parameters

This subclause defines the descriptors and pages for mode parameters used with communication devices.

The mode parameterlist, including the mode parameter header and modeblock descriptor, are defined in 8.3.3.

The medium-type codefield is contained in the mode parameter header (see 8.3.3). This field is reserved for
communications devices.

The device specific parameterfield is contained in the made parameter header(see 8.3.3). This field is reserved
for communications devices.

The density codefield is contained in the mode parameter block descriptor (see 8.3.3), This field is reserved for
communications devices,

The mode page codes for communications devices are shown in table 363.

Table 363 - Modeasadapagscomeecodes

Control mode page
Disconnect-reconnect page
Peripheral device page
Reserved
Reserved
Reserved
Vendor-specific (does not require page format)
Vendor-specific (page format required)
Return all pages

(valid only for the MODE SENSE Command)
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18.4 Definitions specific to communications devices

18.4.1 communications device: An SCSI device whose principal function is to communicate with one or more
other systems, usually over distances that exceed the maximum cable length defined for SCSI.

18.4.2 external medium: The medium used by the communications device to send or receive information to or
from one or more communications devices. The other communications devices may or may not use an SCSI
interface,

18.4.3 external protocol: The protocol(s) used by the communications device to transfer information over the
extemal medium. The external protocol(s) are not defined by this standard.
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Annex A

(informative)

SCSI signal sequence example

This annex is included to provide an exampleof the signal sequencing of an I/O processthat includes most of
the SCSI bus phases(see figure 29), In this example,the target does not disconnect from the SCSI bus prior to
completing the |/O process.

In a typical system, the computer's host adapter acts as theinitiator and the peripheral device's controller acts as the
target, In general, this standard doesnot attempt to distinguish between a computer and its host adapter, These
functions may be separate or merged. The term initiator encompasses both. The term targetrefers to the controller
portion of the peripheral device, which may be separate (bridge controller) from the peripheral device or merged with it
(embedded controller), The term SCSI device refers to a device that may be connected ta the SCSI bus. An SCSI
device mayactin the initiator role, the target role, or both roles.

The following notes apply to figure A.1,

DATA BUS NOTES

1) DB(7) is the most significant bit.
2) DB(7) is the highestpriority arbitration bit.
3) DB(P) is the data parity bit (odd). Parity is not valid during the ARBITRATION phase.

BUS PHASE NOTES

1)

2)

3)

BUS FREE phase. BUS FREE phase begins when the SEL and BSYsignals are both continuously
false for a bus settle delay. It ends when the BSY signal becomestrue, (In the SCSI-1 single-initiator
option, BUS FREE phase could also end when the SEL signal becametrue.)

ARBITRATION phase. This phase is documented as mandatory in SCSI-2. In SCSI-1, this phase was
optional.

At least one bus free delayafterfirst detecting BUS FREE phase, but no more than a busset delay after
the bus waslast free,the Initiator asserts the BSY signal and its assigned SCSI device ID bit on the
DATA BUS. Theinitiator waits an arbitration delay, then examines the DATA BUS, Ifa higherpriority
SCSI device ID bit is true, the initiator loses arbitration and may release the BSY signal and its SCSI ID
bit. Otherwise, the initiator wins arbitration and asserts the SEL signal. All SCSI devices must release
the BSY signal and their SCSIID bit within a bus clear delay after the SEL signal becomestrue (even if
they have not yet examined the DATA BUS). The winning SCSI device waits at least a bus clear delay
plus a bussettle delay after asserting the SEL signal before changing any signals on the bus.

SELECTION phase. The |/O signalis false during this phaseto distinguishit from the RESELECTION
phase.

NON-ARBITRATING SYSTEMS (only permitted in SCSI-1); In such systems, the initiator waits at least
a bus clear delay after detecting BUS FREE phase,then it asserts the target's SCSI ID bit and,
optionally, the initiator's SCSI ID bit on the DATA BUS,After at least two deskew delays, theinitiator
asserts the SELsignal.

ARBITRATING SYSTEMS: In such systems, the SCSI device that won arbitration has both the BSY
and SELsignals asserted. After at least a bus clear delay plus a bussettle delay, it places both the
target's andtheinitiator's SCSI! ID bits on the DATA BUS. Atleast two deskew delayslater,it
releases the BSY signal.
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4)

5)

5)

7)

8)

400

ALL SYSTEMS: Thetarget determinesthat it is selected when the SEL signal and its SCSI ID bit are
true and the BSY and I/O signals are false for at least a bus settle delay. The target then asserts the
BSYsignal within a selection abort timeafterit last determinedthatit was still being selected. (The
target is not required to respond to a selection within a selection abort time; but it must ensure that
it will not assert the BSY signal more than a selection abort time after the initiator aborts a selection
attempt.)

At least two deskew delaysafter the initiator detects the BSY signalis true, it releases the SEL signal.

MESSAGE OUT phase. During this phasetheinitiator sends an IDENTIFY messageto the target. The
target asserts the C/D and MSG signals and negates the |/O signal for the message transfer. After
detecting the assertion of the REQ signal, the initiator negates the ATN signal before asserting the ACK
signal. (Refer to the handshake procedure for the command phase.)

COMMANDphase.Thetarget asserts the C/D signal and negates the I/O and MSGsignals forall of
the bytes transferred during this phase. The direction of transfer is from the initiator to the target.

HANDSHAKE PROCEDURE: Thetarget asserts the REQ signal. Upon detecting the REQ signalis true,
the initiator drives the DATA BUSto the desired value, waits at least one deskew delay plus a cable
skew delay and then asserts the ACK signal. Theinitiator continues to drive the DATA BUSuntil the
REQ signalis false.

Whenthe ACKsignalis true at the target, the target reads the DATA BUS and then negates the REQ
signal.

When the REQ signal becomesfalseattheinitiator, the initiator may change or release the DATA BUS
and negate the ACKsignal.

The target may continue to request command bytes by asserting the REQ signal again. The numberof
command bytes is determined by the group code (most significant 3 bits) that is contained in the first
command byte.

DATA IN phase. The target asserts the I/O signal and negates the C/D and MSGsignalfor all of the
bytes transferred during this phase. The direction of transfer is from the target to theinitiator.

HANDSHAKE PROCEDURE:Thetarget first drives the DATA BUSto their desired values, waits at least
one deskew delay plus a cable skew delay, and then asserts the REQ signal. The target continues to
drive the DATA BUSuntil the ACK signalis true.

When the REQ signal is true at theinitiator, the initiator reads the DATA BUS and then asserts the ACK
signal.

Whenthe ACKsignalis true at the target, the target may change or release the DATA BUS and negate
the REQsignal.

Whenthe REQ signalis false at the initiator, the initiator negates the ACK signal, After the AGK signalis
false, the target may continue the transfer by driving the DATA BUS and asserting the REQ signal as
described above.

DATA OUTphase (not shownin the figure). The target negates the C/D, !/O, and MSGsignals for all
of the bytes transferred during this phase. The direction of transfer is from the initiator to the target.
(Refer to the handshake procedure for the command phase.)

STATUS phase. Thetarget asserts the C/D and |/O signals and negates the MSGsignal for the byte
transferred during this phase. The direction of transfer is from the targetto theinitiator. (Refer to the
handshakeprocedure for tha DATA IN phase.)
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MESSAGEIN phase. Thetarget asserts the C/D, I/O, and MSGsignals during the byte transferred
during this phase. Typically, a command COMPLETE message would be sent atthis point. The
direction of transfer is from the target to the initiator. (Refer to the handshake procedure for the DATA
IN phase.)

BUS FREE phase. Thetarget returns to BUS FREE phasebyreleasing the BSY signal. Both the target
andtheinitiator release all bus signals within a bus clear delay after the BSY signal is continuously false
for a bus settle delay.
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Figure A.1 - SCSI signal sequence example
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Annex B

(informative)

Fast SCSI skew time

This annex is included to explain the skew budget for the fast SCS! option whichis defined in Clause 4.

Synchronoustransfer rates using a transfer period between 100 ns and 200 ns are known asthe fast SCS!
option, Fast data transfer times have been tested using the following skew budget(see table B.1) with the
differential alternative using transceivers with 25 m of 0,080 42 mm* (28 AWG)twisted pair cable as specified in

5.2.3. The, transceivers were subjected to a maximum temperature difference of 25° C and a maximum of 200
mV of V difference.

_ Table B.1 -+ Fast scsiWerbusipat
"Parameter - = / —|Jittererbudget|label Description +/-arbart|

Transmitting
Device

clock offset
transmitting logic skew
foil delay
transmitter propogation delay skew
foil delay
drop cable propogation delay

ADoOoOOD
-- Connector

Cable
external cable - skew between pairs
distortion due to cable impedance
distortion due to intersymbol interferance
bias distortioneeor

-- Connector

Receiving
Device

drop cable propogation delay
foil delay
receiver propogation delay skew
foil delay

Eesetup/hald
o733rz 

Mapping the abovejitter or skew budget to the SCS! formatin 5.7 and 6.8 is donein Table B.2,

Table B.2 - Mappingoff jer toae
SCSI “timing parameter Value(ns(ns) |
Fast cable skew delayFast deskew delay suM(h. on) on (note 1Fast hold time 10 (note 1}Fast assertion period Ate 2 30
Fast negation period note 2 30

Notes

1) Value is rounded up from the jitter budget.
2) The fast assertion period and fast negation

period are derived from isolated pulse
mesurements and represent a minimum pulse width
with a satisfactory margin.
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The maximum driver skew allowed was 6 ns (tei min. ~ tppy max.) and the maximum receiver skew tested was
Ons (toyyyMIN. - tp Fi Values greater an these could be used if other numbers could be reduced -- thesum is at is impor
Fast data transfer timing parameters were not tested for the single-ended transceiver option prior to publication of
this standard.
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Annex C

(informative)

Other SCSI standardization activities

This annex provides information on other forma! standardization activities related to SCSI,

C.1 SCSI-3 standards projects

Accredited Standards Committee X8 has approved several SCSI-3 projects to enhance and restructure the SCSI-2
standard as shown in figure C.,1. These projects (except fibre channel) are assigned to the X8T10 Technical
Committee which developed this standard and the SCSI-1 standard, Please contact the Chairman of X8T10 for
further information concerning these projects,

C.2 Digital data exchangefor color electronic prepress systems

Accredited Standards Committee IT8 has developed several standards pertaining to the exchange ofdigital data
between color electronic prepress systems, These devices are used for high quality color printing. At least one
of the IT8 projects involves transferring such data over SCS]. Please contact the Secretariat of IT8 for further
information concerning their projects.

C.3 Fibre channel

Accredited Standards Committee X3 has approved a project to develop a fibre optic channel physical layer for
theIntelligent Peripheral Interface (IPI), SCSI, and the High Performance Parallel Interface (HIPPI), This project is
assigned to the X3T11 Technical Committee. Please contact the Chairman of X3T11 for further information
concerning this project.

SCSI-3 command set

(SCS)

SCSI-3 SCSI-3

interlocked packetized
protocol protocol

(SIP) (SPP)

scsi-3

parallel
interface

(SPI)

 
Figure C.1 - SCSI-3 standards structure
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Annex D

(informative)

Numeric order codes

This annex contains SCSI-2 additional sense codes and operation codes in numeric order as a reference. |n the
event of a conflict with between the codesin this annex and the body of this standard, the codes in the body
should be regarded as correct.

Table D.1 is a numerical orderlisting of the additional sense codes and the additional sense code qualifiers.

406

Table D.1 - ASC and ACG adaignenstite
D - DIRECT ACCESS DEVICE
-T + SEQUENTIAL ACCESS DEVICE
» L_- PRINTER DEVICE

P - PROCESSOR DEVICE
. «W - WAITE ONCE READ MULTIPLE DEVICE

R - READ ONLY feo=8ROM) DEVICES - SCANNER D VICE
-O - OPTICAL MEMORY DEVICE
. M - MEDIA CHANGER DEVICE
» © - COMMUNICATION DEVICE

DTLPWRSONC

DTLPWRSOMC

5

o
Sa4444-

a5nanoO=oa
A
A
A
A
R
DW O
DWAR OM
DTL W SO

T
T

DTLPWRSOMC
DTLPWRSOMC
DTLPWRSOMC
DTLPWRSOMG
DTL 0
DTL WRSOMC
DWA OM NO
DTL WRSOM
DTL WASOMC
DTL WRSOMC
OTL WRSOMC
DT WR O

WR O
WR O

WR ie

 DESCRIPTION

NO ADDITIONAL SENSE INFORMATION
FILEMARK DETECTED
END-OF-PARTITION/MEDIUM DETECTED
SETMARK DETECTED
BEGINNING-OF-PARTITION/MEDIUM DETECTED
END-OF-DATA DETECTED
I/O PROCESS TERMINATED
AUDTO PLAY OPERATION IN PROGRESS
AUDIO PLAY OPERATION PAUSED
AUDIO PLAY OPERATION SUCCESSFULLY COMPLETED
AUDIO PLAY OPERATION STOPPED DUE TO ERROR
NO CURRENT AUDIO STATUS TO RETURN
NO INDEX/SECTOR SIGNAL
NO SEEK COMPLETE
PERIPHERAL DEVICE WRITE FAULT
NO WRITE CURRENT
EXCESSIVE WRITE ERRORS
LOGICAL UNIT NOT READY, CAUSE NOT REPORTABLE
LOGICAL UNIT IS IN PROCESS OF BECOMING READY
LOGIGAL UNIT NOT READY, INITIALIZING COMMAND REQUIRED
LOGICAL UNIT NOT READY, MANUAL INTERVENTION REQUIRED
LOGICAL UNIT NOT READY, FORMAT IN PROGRESS
LOGICAL UNIT DOES NOT RESPOND TO SELECTION
REFERENCE POSITION FOUND
MULTIPLE PERIPHERAL DEVICES SELECTED
LOGICAL UNIT COMMUNICATION FAILURE
LOGICAL UNIT COMMUNICATION TIME-OUT
LOGICAL UNIT COMMUNICATION PARITY ERROR
TRACK FOLLOWING ERROR
TRACKING SERVO FAILURE
FOCUS SERVO FAILURE

SPINDLE SERVO FAILURE
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Table D.1 (continued)

D - DIRECT ACCESS DEVICE
.T - SEQUENTIAL ACCESS DEVICE
. L - PRINTER DEVICE
. P - PROCESSOR DEVICE
.» «W - WRITE ONCE READ MULTIPLE DEVICE

» +» A_- READ ONLY ee DEVICE. « 5S +» SCANNER DEVICE

 

 
 

 
 

  

  - .0 - OPTIGAL MEMORY DEVICE
’ lM = MEDIA CHANGER DEVICE
*  ) "@ = COMMUNICATION DEVICE

| ASC ASCQ DTLPWRSOMC DESCRIPTION

DTLPWASOMC ERROR LOG OVERFLOW

oc oO T 8 WRITE ERROR

 
  
    
 

 
 

  oc a1 D W O WRITE ERROR RECOVERED WITH AUTO REALLOCATION

on ce D W O WRITE ERROR - AUTO REALLOCATION FAILED0
oE a0
OF oOo
10 0O DBD W O ID CRC OR ECC ERROR
11 00 DT WRSO UNRECOVERED READ ERROR
11 601 DT W sO READ RETAIES EXHAUSTED
11 02 DT WSO ERROR TOO LONG TO GOARECT
114 03 OT WSO MULTIPLE READ ERRORS
11 04 BD W O UNRECOVERED READ ERROR - AUTO REALLOCATE FAILED
11. 05 WR 9 L-EC UNCORRECTABLE ERROR
11 +06 WR O CIRC UNRECOVERED ERROR
11 O07 w oO DATA RESYNCHRONIZATION ERROR
11 08 T INCOMPLETE BLOCK READ
11 09 T NO GAP FOUND
114. OA ODT 0 MISCORRECTED ERROR
11 OB D WO UNRECOVERED READ ERROR - RECOMMEND REASSIGNMENT
411i oc D WO UNRECOVERED READ ERROR - RECOMMEND REWRITE THE DATA
12 00 O WwW O ADDRESS MARK NOT FOUND FOR ID FIELD
13 00 D W O ADDRESS MARK NOT FOUND FOR DATA FIELD
14 00 #£OTL WASO RECORDED ENTITY NOT FOUND
14 01 DT WR O RECORD NOT FOUND
14 02 T FILEMARK OR SETMARK NOT FOUND
14 03 T END-OF-DATA NOT FOUND

04 T BLOCK SEQUENCE ERROR
008©DTL WRSOM RANDOM POSITIONING ERROR
04 DTL WRSOM MECHANICAL POSITIONING ERROR
02 DT WAO POSITIONING ERROR DETECTED BY READ OF MEDIUM

  
1
1
1
1
1 oo86stDW 0 DATA SYNCHRONIZATION MARK ERROA
1 00 DT WRSO RECOVERED DATA WITH NO ERROR CORRECTION APPLIED
1 01 DT WRSO RECOVERED DATA WITH RETAIES
1 02 DT WRO RECOVERED DATA WITH POSITIVE HEAD OFFSET
1 os DT WAO RECOVERED DATA WITH NEGATIVE HEAD OFFSET
1 04 WR O RECOVERED DATA WITH RETRIES AND/OR CIRC APPLIED
1 05 0 WRO RECOVERED DATA USING PREVIOUS SECTOR ID
1 o6 ob W O RECOVERED DATA WITHOUT ECC - DATA AUTO-REALLOCATED
1 D WwW oO RECOVERED DATA WITHOUT ECC - RECOMMEND REASSIGNMENT
1 oe Db WwW O RECOVERED DATA WITHOUT ECC - RECOMMEND REWRITE
4 oo 6DT 6WARO RECOVERED DATA WITH ERROR CORRECTION APPLIED

01 D wAO RECOVERED DATA WITH ERROR CORRECTION & RETAIES APPLIED
be DBD Who RECOVERED DATA - DATA AUTO-REALLOCATED  

  
RECOVERED DATA WITH CIRC
RECOVERED DATA WITH LEC
RECOVERED DATA - RECOMMEND REASSIGNMENT
RECOVERED DATA - RECOMMEND REWRITE
 

oeeees
SOOODDO8ISNNANNSNSNOooo oO ~

aon
oo == |3DD Do  
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Table D.1 (continued)

D - DIRECT ACCESS DEVICE

408

—

ASC ASCQ

19

 
«1 - SEQUENTIAL ACCESS DEVICE
. L - PRINTER OEVICE
. P - PROCESSOR DEVICE

.W - WAITE ONCE READ MULTIPLE DEVICE

» R_~ READ ONLY eon) DEVICES - SCANNER D VICE
.O - OPTICAL MEMORY DEVICE

DTLPWASOMC

D 0
D 0
D 0
D 0
OTLPWRSOMG
DTLPWRSOMC

Ww oO

DTLPWASOMCG
DT WR OM

M
D

DTLPWRSOMC
DTLPWRSOMG
DTLPWRSOMG
DTLPWRSOMC
OTLPWASOMC
OTLPWRSOMC
DT W O

ae
DTLPWRSOMC
DTL WRSOMC
OTL WRSOMC
DTL WASOMC
DTLPWASO C
DTLPWRSOMG

5
$

~

DTLPWRSOMC 
. >. M = MEDIA CHANGER DEVICE

a . G&G - GOMMUNICATION DEVICE

DESCRIPTION

DEFECT LIST ERROR
DEFECT LIST NOT AVAILABLE
DEFECT LIST ERROR IN PRIMARY LIST
DEFECT LIST ERROR IN GROWN LIST
PARAMETER LIST LENGTH EAROA
SYNCHRONOUS DATA TRANSFER ERROR
DEFECT LIST NOT FOUND
PRIMARY DEFECT LIST NOT FOUND
GROWN DEFECT LIST NOT FOUND
MISCOMPARE DURING VERIFY OPERATION
RECOVERED ID WITH ECC

INVALID COMMAND OPERATION CODE
LOGICAL BLOCK ADDRESS OUT OF RANGE
INVALID ELEMENT ADDRESS
ILLEGAL FUNCTION (SHOULD USE 20 00, 24 00, OR 26 G0)

INVALID FIELD IN COB
LOGICAL UNIT NOT SUPPORTED
INVALID FIELD IN PARAMETER LIST
PARAMETER NOT SUPPORTED
PARAMETER VALUE INVALID
THRESHOLD PARAMETERS NOT SUPPORTED
WRITE PROTECTED

NOT READY TO READY TRANSITION(MEDIUM MAY HAVE CHANGED)
IMPORT OR EXPORT ELEMENT ACCESSED
POWER ON, RESET, OR BUS DEVICE RESET OCCURRED
PARAMETERS CHANGED
MODE PARAMETERS CHANGED
LOG PARAMETERS CHANGED
COPY CANNOT EXECUTE SINCE HOST CANNOT DISCONNECT
COMMAND SEQUENCE ERROR
TOO MANY WINDOWS SPECIFIED
INVALID COMBINATION OF WINDOWS SPECIFIED
OVERWRITE ERROR ON UPDATE IN PLACE

COMMANDS CLEARED BY ANOTHER INITIATOR
INCOMPATIBLE MEDIUM INSTALLED
CANNOT READ MEDIUM - UNKNOWN FORMAT
CANNOT READ MEDIUM - INCOMPATIBLE FORMAT
CLEANING CARTRIDGE INSTALLED
MEDIUM FORMAT CORRUPTED
FORMAT COMMAND FAILED
NO DEFECT SPARE LOCATION AVAILABLE
DEFECT LIST UPDATE FAILURE
TAPE LENGTH ERROR

RIBBON, INK, OR TONER FAILURE
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ASC ASCQ

 
 

 
 
 

 

 

D

» M-

DTLPWRSOMG

DTL WRSOMC

OTL WRSOMC
DTL WRSOM

TE
T
T

ki
L
L
L
L

T
S
S
s
s

M
M

DTLPWRSOMG
DTLPWRSOMC
DTLPWRSOMC
DTLPWRSOMG
DTLPWRSOMG
DTLPWRSOMG
D

Eangeese
D
OTLPWRSOMC
DTLPWRSOMC
DTLPWRSOMC
DTLPWRSOMC
DTLPWRSOMC
DTLPWARSOMC
DTLPWRSOMC
DTLPWASOMC
DTLPWRSOMC
DTLPWRSOMC

OTLPWRSOMG

A444

- DIRECT ACCESS DEVICE
-T - SEQUENTIAL ACCESS DEVICE
. L ~ PRINTER DEVICE
. P ~- PROCESSOR DEVICE
. .W - WRITE ONCE READ MULTIPLE DEVICE
i R - READ ONLY (CD-ROM) DEVICE
. S - SCANNER DEVICE

»O - OPTICAL MEMORY DEVICE

» © ~ COMMUNICATION DEVICE

 

WRITE APPEND ERROR

CARTRIDGE FAULT

ANSI X3.131-1994

 

  
  

  
  MEDIA GHANGER DEVICE
  

 DESCRIPTION

ROUNDED PARAMETER

SAVING PARAMETERS NOT SUPPORTED
MEDIUM NOT PRESENT
SEQUENTIAL POSITIONING ERROR
TAPE POSITION ERROR AT BEGINNING-OF-MEDIUM
TAPE POSITION ERROR AT END-OF-MEDIUM
TAPE OR ELECTRONIC VERTICAL FORMS UNIT NOT READY
SLEW FAILURE
PAPER JAM
FAILED TO SENSE TOP-OF-FORM
FAILED TO SENSE BOTTOM-OF-FORM
REPOSITION ERROR
READ PAST END OF MEDIUM
READ PAST BEGINNING OF MEDIUM
POSITION PAST END OF MEDIUM
POSITION PAST BEGINNING OF MEDIUM
MEDIUM DESTINATION ELEMENT FULL
MEDIUM SOURCE ELEMENT EMPTY

INVALID BITS IN IDENTIFY MESSAGE
LOGICAL UNIT HAS NOT SELF-CONFIGURED YET
TARGET OPERATING CONDITIONS HAVE CHANGED
MICROCODE HAS BEEN CHANGED
CHANGED OPERATING DEFINITION
INQUIRY DATA HAS CHANGED

RAM FAILURE (SHOULD USE 40 NN)
DIAGNOSTIC FAILURE ON COMPONENT NN (80H-FFH)
DATA PATH FAILURE (SHOULD USE 40 NN)
POWER-ON OR SELF-TEST FAILURE (SHOULD USE 40 NN)
MESSAGE ERROR
INTEANAL TARGET FAILURE
SELECT OR RESELECT FAILURE
UNSUCCESSFUL SOFT RESET
SCSI PARITY ERROR
INITIATOR OETECTED ERROR MESSAGE RECEIVED
INVALID MESSAGE ERROR
COMMAND PHASE ERROR
DATA PHASE ERROR
LOGICAL UNIT FAILED SELF-CONFIGURATION

OVERLAPPED COMMANDS ATTEMPTED

 
 
 

 
  
  
  
  
 

 
 
   

  
  
  

   
 

   
  
  

  
  
  
  
  
  

  
  

   
 

 
WRITE APPEND POSITION ERROA
POSITION ERROA RELATED TO TIMING
ERASE FAILURE
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Table D,1 (continued)

410

 ASC ASCQ

D - DIRECT ACCESS DEVICE
.T - SEQUENTIAL ACCESS DEVICE
. L_- PRINTER DEVICE

P - PROCESSOR DEVICE
-W - WRITE ONCE READ MULTIPLE DEVICE

. R - READ ONLY (CD-ROM) DEVICE

. § = SCANNER DEVICE
- «0 - OPTICAL MEMORY DEVICE
. » M ~ MEDIA CHANGER DEVICE
- «+ G - COMMUNICATION DEVICE

DTLPWASOMC DESCRIPTION

DTL WASOM MEDIA LOAD OR EJECT FAILED
iv UNLOAD TAPE FAILURE

DT WR OM MEDIUM REMOVAL PREVENTED
P SCSI TO HOST SYSTEM INTERFACE FAILURE
P SYSTEM RESOURCE FAILURE

R UNABLE TO RECOVER TABLE-OF-CONTENTS
QO GENERATION DOES NOT EXIST
0 UPDATED BLOCK READ

DTLPWRSOM OPERATOR REQUEST OAR STATE CHANGE INPUT (UNSPECIFIED)
DT WR OM OPERATOR MEDIUM REMOVAL REQUEST
DT W O OPERATOR SELECTED WRITE PROTECT
DT W O OPERATOR SELECTED WRITE PERMIT
DTLPWASOM LOG EXCEPTION
DTLPWASOM THRESHOLD CONDITION MET
DTLPWASOM LOG COUNTER AT MAXIMUM
DTLPWRSOM LOG LIST CODES EXHAUSTED
DB. OO RPL STATUS CHANGE
D6 (OO SPINDLES SYNCHRONIZED
DOO SPINDLES NOT SYNCHRONIZED

LAMP FAILURE
VIDEO ACQUISITION ERROR
UNABLE TO AGQUIRE VIDEO
OUT OF FOCUS
SCAN HEAD POSITIONING ERROR
END OF USER AREA ENCOUNTERED ON THIS TRACK
ILLEGAL MODE FOR THIS TRACK 
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Table D,1 (concluded)

 
D - DIRECT ACCESS DEVICE
.T - SEQUENTIAL ACCESS DEVICE
. L = PRINTER DEVICE
. P - PROCESSOR DEVICE

»W - WRITE ONCE READ MULTIPLE DEVICE

. R_- READ ONLY (CD-ROM) DEVICE
- § - SCANNER DEVICE
» «0 - OPTICAL MEMORY DEVICE

. M - MEDIA CHANGER DEVICE
. « G + COMMUNICATION DEVICE

ASC ASCQ DTLPWRSOMC DESCRIPTION

\
THROUGH > Vendor-specific,

FF xxh /

xxh BO \
THROUGH > Vendor-specific QUALIFICATION OF STANDARD ASC.
xxh FF /

ALL CODES NOT SHOWN OR BLANK ARE RESERVED.
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OLYMPUSEX. 1014 - 439/468



ANS} X3.131-1994

Table D.2 is a numerical arderlisting of the command operation codes.

412

Table D.2 - SCSI-2 Operation Codes

  
  
  

 

Device column key
 

D - DIRECT ACCESS DEVICE
»T - SEQUENTIAL ACCESS DEVICE M = Mandatory
. L - PRINTER DEVICE 0 = Optional
. P - PROCESSOR DEVICE V = Vendor-specific
.» «W o- WRITE ONCE READ MULTIPLE DEVICE R = Reserved

. A - READ ONLY (CD-ROM) DEVICE

  
  

  

  
  

  

  
  
  
  

  
  

 

, § - SCANNER DEVICE
0 -

.

. OPTICAL MEMORY DEVICE
*  ""M - MEDIA CHANGER DEVICE
" " "G - COMMUNICATION DEVICE

OP DTLPWRSOMG Description
<<<

OO MMMMMMMMMM TEST UNIT READY
o1 M REWIND
01 0 V 00 00 REZERO UNIT
02 vvVVW OV
03 MMNMMMMMMM REQUEST SENSE
04 0 FORMAT
04 M 0 FORMAT UNIT
05 VMVVVV V READ BLOCK LIMITS
06 VVVVVV OV
07 © INITIALIZE ELEMENT STATUS
07 OVV O OV REASSIGN BLOCKS
08 M GET MESSAGE(G6)
08 OMV 00 OV READ(06)
oa =O RECELVE
09 VVVVVV ov
OA OM PRINT
OA M SEND MESSAGE(06)
OA OM SEND (06)
OA OM O OV WRITE(06)

0B 0 00 OV SEEK( 8)OB oO SLEW AND PRINT
oc vvVVVV V
oD VVVVVWV OV
O& vvVVVV V
OF VOVVVV V READ REVERSE
10 OO SYNCHRONIZE BUFFER
10 VM VVV WAITE FILEMARKS
11 VMVVVV SPACE
12 MMMMMMMMMM INQUIRY
13 VOVVVV VERIFY (06)
14 VOOVVV RECOVER BUFFERED DATA
15 OMO O00000 MODE SELECT(06)
16M MM MO RESERVE
16 MM M_ RESERVE UNIT
17M MM MO RELEASE
17 MM M|RELEASE UNIT
18 00000000 COPY
19 VMVVVV ERASE
1A OMO 000000 MODE SENSE(06)
1B O LOAD UNLOAD
1B 0 SCAN
1B oO STOP PRINT
1B STOP START UNIT
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D - DIRECT ACCESS DEVICE
.T - SEQUENTIAL ACCESS DEVICE
. L - PRINTER DEVICE

P - PROCESSOR DEVICE
-W - WRITE ONCE READ MULTIPLE DEVICE

RA - READ ONLY (CD-ROM) DEVICE
S - SCANNER DEVICE
-O - OPTICAL MEMORY DEVICE
. M - MEDIA CHANGER DEVICE
« © - GOMMUNICATION DEVICE

OTLPWRSOMC Description
0000000000 RECEIVE DIAGNOSTIC RESULTS
MMMMMMMMMM SEND DIAGNOSTIC
00 OO 00 PREVENT ALLOW MEDIUM REMOVAL

vv
WV
VV
wiv
VVM SET WINDOW

0 GET WINDOW
M M_ READ CAPACITY

M READ CD-ROM CAPACITY
VV
WwW

0 GET MESSAGE(10)
MMMM=READ( 10)

READ GENERATION

SEND MESSAGE(10)

SEND( 10)WRITE (10)
LOCAT
POSITION TO ELEMENT
SEEK (10)
ERASE (10)
READ UPDATED BLOCK
WRITE AND VERIFY(10)

VERIFY (10)SEARCH DATA HIGH(10)
OBJECT POSITION

SEARCH DATA EQUAL(10)
SEARCH DATA LOW(10)
SET LIMITS(10)
GET DATA BUFFER STATUS
PRE-FETCH
READ POSITION
SYNCHRONIZE CACHE
LOCK UNLOCK CACHE
READ DEFECT DATA(10)

0 MEDIUM SCAN
00000000 COMPARE
00000000 COPY AND VERIFY
0000000000 WRITE BUFFER
0000000000 READ BUFFER

O O UPDATE BLOCK
3E 0 00 0 READ LONG
3F 0 O © WRITE LONG

Device column key
M=Mandatory

Optional
Vendor-specific
Reserved

noun

V
V
V
V
V

M

V
V

M
Vv  

ooo09000o0oO0<=-—0 
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Table D.2 (continued)

414

   
  

  
  
  
  
  
  
  

  
 

Device column key
M=Mandatory
0 Optional
V=Vendor-specific
A Reserved

D - DIRECT ACCESS DEVICE
.T - SEQUENTIAL ACCESS DEVICE
. L - PRINTER DEVICE

P - PROCESSOR DEVICE
-W - WRITE ONCE READ MULTIPLE DEVICE

- R - READ ONLY cee DEVICE. §& + SCANNER DEVICE
.0 - OPTICAL MEMORY DEVICE
. M - MEDIA CHANGER DEVICE

. . © + COMMUNICATION DEVICE

DTLPWRSOMC Description
0000000000 CHANGE DEFINITION
0 WRITE SAME

READ SUB-CHANNEL
READ TOC
READ HEADER
PLAY AUDIO(10)

PLAY AUDIO MSF
PLAY AUDIO TRACK INDEX
PLAY TRACK RELATIVE(10)

0 PAUSE RESUME
0000000000 LOG SELECT
oo00000000 LOG SENSE

 

es.ema
nounwl

“2«©

 

  
  

  
  

 

 

ooooo0o090

000 000000 MODE SELECT(10)

000 000000 MODE SENSE(10)
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D - DIRECT ACCESS DEVICE
-1 + SEQUENTIAL ACCESS DEVICE.
.
.

B

 

L - PRINTER DEVICE
P - PROCESSOR DEVICE
-W - WRITE ONCE READ MULTIPLE DEVICE

. R_- READ ONLY eee DEVICES - SCANNER DEVICE
.O - OPTICAL MEMORY DEVICE
. M ~ MEDIA CHANGER DEVICE
» G - COMMUNICATION DEVICE

TLPWRSOMC Description

M MOVE MEDIUM

PLAY feeeenEXCHANGE MEDIUM

GET MESSAGE(12)
READ(12)
PLAY TRACK RELATIVE(12)
SEND MESSAGE(12)
WRITE (12)

ERASE (12)

WRITE AND VERIFY(12)
VERIFY (12
SEARCH DATA HIGH(12)
SEARCH DATA EQUAL(12)
SEARCH DATA LOW(12)
SET LIMITS(12)

0

0

0
0
0
0
0
9°

ANSI X3.131-1994

Device column key
M = Mandatory
O=Optional
V=Vendor-specific
A=Reserved

REQUEST VOLUME ELEMENT ADDRESS

SEND VOLUME TAG

READ DEFECT DATA(12)

READ ELEMENT STATUS
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Annex E

(informative)

Vendoridentification

This annex contains the list of SCSI-2 vendoridentifications (see table E.1) as of the date of this document. The
purposeof thislist is to help avoid redundant usage of vendoridentifications. Technical Committee X3T10 of
Accredited Standards Committee X83 maintains an informallist of vendoridentifications currently in use. Please
contact the chairman of X3T10 prior to using a new vendorIdentification to avoid confiicts.

Table E.1 « VendorIdentification list

=
3M 3M Company . .
ACL Automated Cartridge Librarys, Inc.
ADAPTEG Adaptec
ADSI Adaptive Data Systems, Inc. (a Western Digital subsidiary)
AMCODYNE Amcodyne
ANAMATIG Anamartic Limited (England)
ANGOT ANCOT Corp.
ANRITSU Anritsu Corporation
APPLE Apple Computer, Inc.
ARCHIVE Archive
ASACA ASACA Gorporation
ASPEN Aspen Peripherals
AST AST Research
ASTK Alcatel STK A/S
AT&T AT&T
ATARI Atari Corporation
ATTO ATTO Technology Inc,
ATX Alphatronix
AVA Advanced Vision Research
BALLARD Ballard Synergy Corp.
BERGSWD Berg Software Design
BEZIER Bezier Systems, Inc.BULL Bull Peripherals Corp.
CalCom CalComp, A Lockheed Company
CALIPE Caliper (California Peripheral Corp.)
CAST Advanced Storage Tech
cbc Control Data or MPI
cDP Columbia Data Products
CHEROKEE Cherokee Data Systems
CHINON Chinon
CIE&YED YE Data, C.Itoh Electric Corp.
CIPHER
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Table E.1 - (continued)

|tor|Organization
Ciprica Ciprico, Inc.

Dp CMD Technology
Congruent Software, Inc.
Cogito
Comport Corp.
Computer Signal Corporation
Conner Peripherals
CPU Technology, Inc
CREO Products Inc.
Crosfield Electronics

Computer SM, Inc.
Cygnet Systems, Inc,
Databook, Ine.
Datacopy Corp.

  
  
  
  
  
  
  
    
  

  
 
 
 
 
 
 
 
 

 

 
 
 
 
 
 
 

 
 
 
 

 
 
 
 
 
 
 
 
 

DATABOOK
DATACOPY

 
 
 

 
 
 

 
 
 
 
 

 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
  

 
 
 
 
 
  

 
 
 
 
 
 
 

 
 

 
 
 

 
 
 
 
 
 
 
 

 
 
 
 
 

 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 

 
 

DATAPT Datapoint Corp.
DEC Digital Equipment
DELPHI Delphi Data Div. of Sparks Industries, Inc.
DENON Denon/Nippon Columbia
DEST DEST Corp.
DGC Data General Corp.
DIGIDATA Digi-Data Corporation
DILOG Distributed Logic Corp.
DISC Document Imaging Systems Corp.
DPT Distributed Processing Technology
DSM Deterner Steuerungs- und Maschinenbau GmbH & Ca.
DTC QUME Data Technology Gume
DXIMAGIN DX Imaging
EMULEX Emulex
EPSON Epson
EXABYTE Exabyte Corp.
FILENET FileNet Corp.
FUJT Fuji Electric Ca., Ltd. (Japan)
FUJITSU Fujitsu
FUTURED Future Domain Corp.
Gen_Dyn General Dynamics
GIGATAPE GIGATAPE GmbH
GIGATRAND GigaTrend Incorporated
Goidelic Goidelic Precision, Inc.
GOULD Gould
HITACHI Hitachi America Ltd or Nissei Sangyo America Ltd
HONEYWEL Honeywell Inc.
HP Hewlett Packard
TBM International Business Machines
ICL ICL
IDE International Data Engineering, Inc.
IGR Intergraph Corp.
IMPLTD Integrated Micro Products Ltd.
IMPRIMIS Imprimis Technology Inc.
INSITE Insite Peripherals
Toc I/O Concepts, Ine.
IOMEGA Iomega  
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Table E.1 - (continued)

418

Isi
I7c
JVG
KENNEDY
KODAK
KONAN
KONICA
LAPINE
LASERDAV
LASERGR
LMS
MATSHITA
MAXTOR

MaxOptix
MDI
MELA
MELCO
MEMREL
MEMTECH
MICROBTX
MICROP
MICROTEK
MINSCRIB
MITSUMI
MOTOROLA
MST
NAT
NatInst
NatSemi
NCL
NCR
NEC

OMNIS
OPTIMEM
OPTOTECH
ORCA
ost
OTL
PASCOsci
PERTEC
PFTI
PIONEER
PRAIRIE
PRESOFT
PRESTON
PRIAM
PRIMAGFX
 
  

  
 

Information Storage inc.

Jvc Information Products Co.
Kennedy Company
Eastman Kodak
Konan
Konica Japan
Lapine Technology
LaserDrive Limited
Lasergraphics, Inc.
Laser Magnetic Storage International Company
Matsushita
Maxtor Corp.
Maxoptix Corp,
Micro Design International, Inc.
Mitsubishi Electronics America
Mitsubishi Electric (Japan)
Memrel Corporation
MemTech Technology
Microbotics Inc.
Micropolis
Microtek Storage Corp
Miniscribe
MITSUMI Electric Co,, Ltd.
Motorola
Morning Star Technologies, Inc.
North Atlantic Industries
National Instruments
National Semiconductor Corp.
NCL America
NCR Corporation
NEC
NISCA Inc.
NKK Corp.
Northern Telecom

Oce Graphics
Optical Media International
OMNIS Company (FRANCE)
Cipher /Optimem
Optotech
Orca Technology
Optical Storage International
OTL Engineering
Pasco Scientific
Pertec Peripherals Corporation
Performance Technology Inc.
Pioneer Electronic Corp.
PrairieTek
PreSoft Architects
Preston Scientific
Priam

Primagraphics Ltd

Organization

International Tapetronics Corporation
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Organization

PTI
QUALSTAR
QUANTEL
QUANTUM
R-BYTE
RACALREG
RADSTONE

SEQUOIA
Shinko
SIEMENS
sII
SMS
SNYSIDE
SONIC
SONY
SPECTRA

| SPERAY
STK
SUMITOMO

TALLGRAS
TANDBERG
TANDON
TEAG
TECOLOTE
TEGRA
Tek
TI-DSG
TOSHIBA
ULTRA
UNISYS
USDC
VERBATIM

 
Peripheral Technology Inc.
Qualstar
Quantel Ltd.

Quantum Corp,
A-Byte Inc.
Racal Recorders

Radstone Technology
Raster Graphics, Inc.
Ricoh
Rodime

Reference Technology
Sankyo Seiki
SANYO Electric Co., Ltd,
Dainippon Screen Mfg. Co., Ltd.
Seagate
Sequoia Advanced Technologies, Inc.
Shinko Electric Co., Ltd.
Siemens
Seiko Instruments Inc.
Scientific Micro Systems/OMTI
Sunnyside Computing Inc.
Sonic Solutions

Sony Corporation Japan
Spectra Logic, a Division of Western Automation Labs, Inc.
Sperry (now Unisys Corp.)
Storage Technology Corporation
Sumitomo Electric Industries, Ltd.
Sun Microsystems, Inc,
SyQuest Technology, Inc.
Sysgen
Transmitton England
Talaris Systems, Inc,
Tallgrass Technologies
Tandberg Data A/S
Tandon
TEAC Japan
Techolote Designs
Tegra Varityper
Tektronix
Texas Instruments
Toshiba Japan
UitraStor Corporation
Unisys
US Design Corp.
Verbatim Corporation
Vermont Research Corp,
WangDAT
Wangtek
Western Digital
Wearnes Technolagy Corporation
Xebec Corporation
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eerieDIE és. gd Seepage cds toy Wie wl DG Gla Sele a eRe Ries Gey lel Ce ere irelalle bbe aaa 2G eee sake 373-375
SCS TOPETIGIG |v eile oa lecweay ne sao hp tana O)R LS abe ANG RIE Sena WG ape Bu eAdNe Saab da ata Baked ate aoa a ASAE 251
active /O process: 2... ence eee eee ene eee eee eee eee ne ae ee eee 3, 49, 51
SetVe HBtOlt TER dosss aS cta-aveke cata co podivon orale na Me Segue hai d 440 ge Susie snweravale nae esau wigeiestelahrary diene 196, 204, 207

SCV] PALIT AA|oe oon 5 8: aealin seamen seen se alee acme mgm wha gh gar SAE Lara aa sna ede eine ayaa ayes b ae 250, 251
actual retry count fleld . 0c c kee eee ee eee ee eed end bende PEO Rea a beng ae ee Pal 116
additional length field 2... .cc cece ere eee bree eee eee ee ee ERPS Ren eee e OER E EEO ee eee 99
additional partitions defined field 2.0... 06sec eee eee eee eee eee eee eee eee eee eee 253
sdditicnalisanse node fidld sis ciidcauds cine eid SIA eK ae ites rein wai ace 114, 115, 372

additional sense code qualifier wicca e eee eeeenn ee 114, 115, 285, 372-375
ADDRESS MARK NOT FOUND FOR DATAFIELD ....... 00 cece ee ee eee bee e teen pe eanaae 121, 407
ADDRESS MARK NOT FOUND FOR ID FIELD ... 2... cceee eee eeeteins cane ae 121, 407
exellent Creare TSI nck is dae Fak pn PS Foe OD Laws, AED Wop ode Rigg WO ah. Woaybie, 8 Bin an eae eas 192-194
PALITNR aegis Zac ice dues op aie Ae gen ang we Pe AVG nae et a Na ese ahd TCO Ea eee hea Tle Had Ae e-ace ak 284, 300, 306

advancad scan algorithm sisi eevee edd OOEee ed Nags Dk REO ee Tae be 343
BEN caste na aera Oa ke oe ee ee Telnaes haere ane ee xx, 5, 76-78, 83, 87, 117, 118, 140-142, 274
MENGE Bit 5 crac tocasaceSretrai viene avmreuarenavs mda aly enRoute peal gotuiaMe arena Mav aNs th ieda Sophia aap I etd aon a Ade 77, 99
OFGS an ngs) duis By dee apaltee ye Bie pu Wane ees Re aha on aan a aro Oa pea a ram! weld ma” bla ada ea A nf ac yk 266, 267

allocation length. 64, 68-70, 87, 96, 99, 103, 104, 106, 109-113, 115, 145-149, 171, 172, 273, 296, 297, 305, 323,
325, 345, 346, 368, 369, 371, 376, 377, 393, 394

allocation length TelG: 2 i.c)tcteeuir creda tnaewee AT een blod Paes tn ea NT We kere ae 70, 103
alternate sector ...... ait ena andarw daha aoanertem aig imse eee: eat Say wim "ada Aaa abla kate Seon tele, © Wie eters sey, 198

alternate sectors per Zone field... 6...cteee eee eee eee eee eee eNO eee eee nn 204
SSPTHONG, <0 cor dst epee strain ose brike “ahadeia cing wm sibsi- ale dd muse wy nyded metanb BSN SU RAMDED rn ede eid SAE Adele toate rbA 194

alternate tracks per logical unit field 2.0... ccc cc cee ee ee eee eee eee eee ees 204
alternate tracks per ZON® ....acos ras eed ee Gee neeee we iweneenad wade be a Fr eoRarh pote Sie ae wR N s 202-204
eltdernte Visliieiteed ction a tea chin aS PRS aS. Revie Wig Sie Ye sehlanleae area ray 862, 371-375, 382
alternate volume tag information field .. 0.0...eee eee tee eee eee 371
ALTSECSBIE, 9.3 .ctaaisherauncn eater shratt arte Ete casein aie a eee een Med, ab bk een] Pe Ob Raat ea paren 193
PULETATFREN BiH 5 Senses sha beGieas A eG aerye Sly Rhine lau ta aia: indie Menta PAAR wile: wis Gi eth a aebei a elae shu nde de Sineriveny 194

ANSI-approved Version field 2 s.ices cee eee nee ee eee OU Nee Ce ha eee pra diel ee bee 87, 98
MPPIUEAD "a. o cain ckaraenies dudes. nih apshaya, €yatand pa SPSS TRACER ar Da ay UL Age IRCA “Place iB ed. aged SND Algor b-dARMRLIN Iga 309, 310

arbitratlonidelay <i.s4bedsvase pat tee eae Reed ene Dw e bie De ere ee sek’ xxx, 34, 35, 40, 399
ARBITRATION PHASE ori on cate eeu ben ale Mieted Qaeda BML TET ORE Seals 32, 33, 35, 36, 39-41, 56, 81, 399
TARAS «ocr atare! ch Raa read Hare RK he GAR Mew eas Mist ald Bpalen elite a aiee RTT 208

DA-sctapesc a Sel ata keK eras aa 0 oaths ery cacuat Me Aaa le Deen cag dap g eas ina Pema. bene” sew g al ab afiptp de wan Som pe a 342, 343

PSS, 2 Fb ED and Sreles ab bo Sapa aaa etialia- mys aie Oe bee gage aterateghn aipliayeen xvii, xxiii, 98, 115, 121-124, 126, 406-411
ASGI TONS COMED: o.os-a-ccesee acpeug acne gee wot eas Soe a are need eee awe le ace rie awig ease rad fiasa ne 267

ASCII Implemented Operating Definition Page .. 1... cee cree ete eee renee eee eter enes 144, 145
ASEM iertcrrristleary Teale ss ¢ segs: cess aes 3.8) seta. vse einen FS PEs OS syle ald Pe ae ale TAU v mg ae Seep usleiead fag average 146

ASCII operating definition description data field 2.0... ccc e eee eter eee entree ee eens 145
PRSOIGE ies cia 8 ah gee ek Sessa -a pe Bical are, d Mi ete doe bee ae a ose ept mar xvii, xxiii, 115, 121-124, 126, 406-411
ASSOMiON.PAION sii sc aa pais we ead eee eoee Pa E baa cabs ee Ra Rae 34, 35, 37, 43, 44, 403
asynchronous event notification .............. xxx, 5, 26, 53, 58, 76-78, 99, 117, 136, 140-142, 223, 226, 274
attention condition .... 32, 46-49, 53, 56, 60, 75, 77, 80, 83, 87, 96, 102, 104, 119, 129, 133, 139, 141, 176, 215,

237, 248
AUDIGC PLAY OPERATION IN| PROGRESS) 5 si5 cndaatek kat wie bidaie bapdlae sau we iucea Seca’ 121, 299, 406
AUDICXPLAY OPERATION PAUSED) 0 ine.ce.sia Son auc e averecncd-e gearaunca)end 4. waceield bcp diate We alecdial baa 121, 299, 406
AUDIO PLAY OPERATION STOPPED DUE TO ERROR ..... 0. ccc cee ee tee eee ence eens 121, 299, 406
AUDIO PLAY OPERATION SUCCESSFULLY COMPLETED .........:cs eeu eeueenueeenuees 121, 299, 406
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audio playback rate Valid . 0... 6... ce cee cee eee eee etree renee tree e tee teen ee eee 310
audio status field 2... kcteeee hee eee ee REE Eeees 299
PTfod | Sia ore eae ee er ee re eo eee ee ee eee eee Cee rere bee Tear ke is hte ee 321, 327
STittistl! = chs a-are ed ae Ce cep RG ae ae RA het ee RI acy a ee SE eee eae ae et aa a SE ae 264, 265
automatic lind feed... ac ace k dee kee eee ea We dae end a Ped ee ee ee Pe ee we 265
automatic read reallocation: clic acces cee y pare ee ele hele nie us nien ale eG Wh ca a acalwyd age Dee eb are alge 208
automatic velocity control .........00eeecuenens eee Rr Tae eet ONS CaP er ier re 251
automatic Write TEANSGATION, Gvereyee se 6 soe ae ae Ba cg] wha Wee Tale Pe lalga Gua Wi dae. ale eure Qa ra ar 208
available data buffer field)... ccccc se dew nee ee eee eRe De ba ra ie ee AR ee dee 324
(oe eer ret creer ire hy Rice aoe ee ee Te eee ee tt oe ed Gee 250, 251
AVOITAG occ ee ieee re ee eee ee Eee EEE eee Rene eee eens 371-373
BV ana mo Ne shat sansa phhl aod tdubeeserh bot acd GAG IRA ARCADE Maio tae D Verma, RATS SR UG OM Clee aN aS 5, 8, 403
WAPIES ISI ob <0h.50k- acd by dowlor 5 fb aRIS REID ED F ARTES MOET OG Wn Cp Samir Paws HialelWre nlp holeeculpla 189, 208, 216
basic measurement unit field .........c0c ues Soran a ae prays dG abe Gel aos “hess ays Q-S7k a wheteea Peet atk Sade eT oe 336
baud rate field’. ccc ea eal we ee TEEPE Ee ee eee ne Fe ek ee Ee ee ee Ear 270

beginning of partition 2.6...eeEe RE EEE EE EE ee 234BEGINNING-OF-PARTITION/MEDIUM TOPeelo Asie anccneraanrirers oo pease cee Le arrorrd eater cat ere are 121, 406
PES bere aA aa 2 eS eet elale idea RAR aE are lerr deptatapecias Reade aya Pave ue) Sela Boe RA STIS 233, 250, 251, 344

bit ordering field... 2... cece ec cece edhe eee eee Te EOE renee eee ee ee OE ee Heeb Eee 328
bit pointer field... 1. ieeeee enn t en ent Rene een EE Renter tees 116
bit pointer Valid...ceeeenee eee eee eee eee ee 116
bits per character field 0.0... cc cee eee eee eee eee eee ene e ee TERE eee eer EERE EES 270
bits per pixel field... . 0c cert ee ee Ee eee eee ee ere eee een eee ene e es 328
BLANK GHEGK. 3 ins cect cian eee eee 94, 120, 231, 241, 277, 286, 287, 289, 308, 339, 347, 350, 356

DISRIC VERE iF Sie cee Fie acs arene deemlei bey Abadia eee ake BEATE YRCO HN bya ea Bl ORR 4) oun e8Er 282, 350
BIRVEY so acc.c cates hayeeaie dd ged ate we waeinipd dana dbweG ben as Vegdd weds bode pata 282, 350, 351

block address BPS Di ien al bar SesreLerd adder Rip ale eer Oe weeded Gini spieun v6 p/eley we eCeyaca se Aiea inerera Tea, ee 229, 233block descriptor .. . xviil, 104, 105, 107, 115, 137-139, 150, 194, 195, 230, 243, 246, 247, 263, 264, 281, 307, 308,
318, 319, 331, 333, 335, 355, 356, 384, 397

block descriptor length cca cee ce ee eee eee he ee CN ed eee ONO e ene meena 137, 138
block device logical block address field ........4. vial nWshoavahhi dente Kee Tose tela ahaa ep aT area a aOMRd: Bre cetiewiadi aoe 92
black. daVies number of blGoka MSs) cacccce asa sha winiark ease tal, gine yas eonvelae poEO nae asad debe Homeavn sa vinjafill acwsee dc 92

block identifiers supported 0.1... 6ceee eee bd: Baars te s Boas ns ae ekg 251
block langth field: ic. cca ed a eel ep eae Hee ee Ew ee HON eee Fe On nea na 93, 115, 139, 230
Block ECG BU Bytes) cece he Sis. a alian aia alae ala wl ee Belle ied 6 pa Repth Rede bndy eee deg ake Rob alan 170, 230, 243
biock position UNKNOWN 0...eeeee eee ee eee ee eee eee eee bea eee eee 234
BLOCK SEQUENGE, ERROR inc siiis: ianaccre Sa iaeeae fit sicheete treacle algun eee laie ara sneak ype teskeatghe ma arecslabaye 121, 407

BOP ono seaisnd cin tessasatta aces ece cen ada ale sd- Whe. aunh ead ate segVe Kiet aly aun gill gig ravece gig anata aie ae eae +eees 221-225, 233, 234
BD intra esieca Geae asaya lay a iaive aig yan basal te mea Ta pana pa tha te ogee ayia pak a ee a atures yg pg Sha, alsa 233, 234
BPVOBIE scSrl-a aces F:5 badeslacwanse eye leeiod aya Suh Beh brah GaGa ia a eck SE CERT kag tai bib avidin Bde arly Bhan 116

brightness field 5 si. 5 cu cece tia te red een eee ne ase eee een eke eee wen do 327
EXT 6.04 yA mre SU sceie lala o.nOhpee pil alee Aiaie Fb T, eFree Toa ais ace Me heiet gi gdb bAy-2.4 Odea a9 alee bana Bla BS 229, 233

buffar-capaciy fidld je icdied pinta aw ears Trew ee HE Paw ee ee aE eRe a eTE 110, 111, 128
bufferampty ratia Geld sii. nacido eeee Maker a tore dae aN ee wine swag aia Ceara 142
butter fulliratio field oc ce ee ee eee ee ae ee plea Fle aaa alle enaterty te alte Ba pas 142

Beever (ES GANG oh aglow OS Sarai y-nete ate i Galva) abs dadateranden at tahoe denietiy Bait a Glad geet dene biease See e aU 110, 128
Huffer OfSSt Hal 5.8 ive, ccatenn, prabaesna get dead ey S laced wpe than widetpe ek pied dew Dee EAE dew ares Rad Pua eta Makes 110, 111

Buffer Over-Run/Under-Run Page .......- see e cree erent eens 134, 194, 246, 263, 275, 307, 334, 355, 397
buifered: moc: fell iio cca wale on Geb opie alain Nag ee ae ane Re 9/0 eK wipe ele Le eee Te eae 243, 247, 264

biisclear GElay) 4 iseacoir onte Gl Lab E Gi Bieueed wadies Bhze ee pe Meas an eed ee 34, 35, 39-41, 48, 399, 401
BUS DEVICE RESET ... 3, 39, 47, 48, 52, 54-56, 62-64, 66, 71, 75, 78, 80, 83, 103, 104, 107, 123, 167, 177-179,

238, 379, 380, 408

Lis Tree BIA 5.6.5.5 5 OGG ae Ge wyeotere 22 alae en sla apcshe Ree beecyne hye Sg We aya bee ay epee ag a aly 34, 35, 40, 399
BUS FREE phase..........2s-0005 3, 4, 35, 36, 39-42, 47, 48, 50, 54-57, 61, 63, 65, 66, 73, 79, 81, 399, 401
Lig SRSA 2.5.5.5 acssdn acad see ae add Take wleals de yils @ docu bd a Wee bow mrA dale ap es ea ee 34, 36, 40, 399
bus seattle delay icc. cca c cee hes eens nee eee rs 8s LPO One ne Tales eed pes 34-36, 39-42, 47, 399-401
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FULTSY. SHRI: ick aaa cacaSocrla ca re caspte tea. ona WS Se kay Pee ola cope Ue fe ded SHB gak 0a ea 78-80, 117, 271, 321, 39C

BYtChk bit...eeeeee ee eT Eee rn eee Tene 95, 187, 189, 350, 35¢
byte Check . weenee eee Eee eeees 95, 187, 189, 350, 35
byte count of descriptor data available field 2.0... cece reer nae etree ee eee eee ee eee eee 37°
byte count of report available field... 6. cence eee tere ee tee teeter eee eee 36
byte transfer length field... 1.0... c cece cence recente ee tenet ee EES 173, 19C
COUR = 2s.6id pear ta ees radars wae aed ee Medley Ale ewe eeer ale Gleee 11E
cable skew delay ccc e cence eet ree nee e ee ene ne aa tn ee be nana eres 34-37, 43, 44, 400, 405
Cachitig PAGS iain ect aan aed taeda Peta e su Dae ERED Oe pew Dale age ee ta aa 196, 309, 357
|ar.eeeer he ree eee re Re a ee eo ero eee cS ee ay ea 250, 251
CANNOT READ MEDIUM - INCOMPATIBLE FORMAT ... 26... 2. cee ee ee tee eens 121, 40€
CANNOT READ MEDIUM - UNKNOWN FORMAT ...... 000 cc cree ee eee eee een eens 4121, 40€
CORP. oe ia aia seer eta ea Rew wed ad aera Te Re Reed a bine ed aedeagal ecretlnciotan sieht oy: vi leals ota ty fe ER Spam ate oe 25C
GARTRIDGE FAULT: oie ug, biged cen Fone Siete agit edd aa ee edocs SIE AA EE a ia ne gta RRA, doy alee 121, 40
AE Bie ine a Sinise he adel eels ncarmde isaace seater 9, eave pebeihiee ehh.e ape alatmueraueckoe m Seat Suan Sat wena Ree xvii, 89, 92, 94
CAPMAR bce ly cam eee ae nnn de ge em ER BURT emo wee fallow, ead ofa tw eas eipasg Ml a ha Aultgtts, o Waityteatty ahoy ie we 9E

Meise TN Fcc kao See Graver Casas eee, owe Bale eg EF Pa gpg PaaS an alae ees cab hee aa xviii, 184, 135

CD-ROM Audio Control Page oiieee eee ene he nee ee eee a eee ta ee eee eee 30g
CD-ROM devices .......0 cece ee ee eee e enn xxix, 115, 280, 282, 286-288, 295, 307, 308, 310, 312, 518, 338

SEV-FIQI FGI: coos a shape. deetehe 0 asetec nce ein led a ede 0! bik od Ata pre asa a body megan ga ine apacngar Sg cella wav a 30g
change active format .....0 cee eee ee eee ae ene ee ON ROE OE EET REE OE On eee eee 251
change active partition .... 0c. eee eee scene ecco eens Lars dene eee seen bepened bere ented 250
CHANGE DEFINITION command .....: cece eee e ee ere ee eee eee xvii, 74, 86, 87, 96, 146, 153

Change partion .sccn acs bee eee Ce ee COE eee Fe tO ad eee eben 229
CHANGED OPERATING DEFINITION 2... .. 00 ccc cece ee heen eee ee eee eee Renee 75, 121, 409
rural ERB isc areca Py Si Re pantry beeen el ebaraourates wee Roel g rina gag alin de eaten He haw oA Le a yh 261, 266, 267
charinal:volume Gontfal: <.0.0-sdeisca ens aoe slee aad Qeleie agp aye eave alga in mewn Wiars gang wlioaeya a)asje-a a 311
CHECK CONDITIONstatus ...3%, 45, 47, 49, 57, 67, 71, 75-77, 83, 85, 88, 90-93, 95, 96, 100-105, 107, 108, 110,

4111, 115, 116-118, 125, 126, 128, 180, 131, 133, 134, 136, 139, 143, 151, 154, 158, 159, 161, 162, 164,
170-173, 175, 176, 178, 179, 181, 182, 185, 186, 187, 189-192, 204, 208-211, 213, 215, 218, 225, 227-231,
235, 236, 239-245, 251, 255, 260-262, 271, 276, 285-289, 291-293, 305, 312-317, 321, 329-331, 336, 359,

343, 347, 350, 351, 354, 356, 358, 364-366, 378, 379, 380, 387, 390
CIRG LINREGOVEREDR ERAGR iisie vic ear ace Geen fu rerleay-so9) erahanace WYe.e1 ed ard at OLeTgi ww -alS ARG Ce SS Od 121, 407
CLEANING CARTRIDGE INSTALLED ......ccceeeee eee 421, 408
CLEAR GHUIPUIE oo g-arcsassa: erica ohacacart aad sigue kth EcaracGi hue dup am ate lara th he bia enact See B 3, 39, 52, 55, 55, 56, 71, 75, 80
eeleeat LESS|EA re haar Er dtae Bed pide reed gr ndetin se iatan tay pip. om Gte.e Ga-anGL em wiv alle Rac dy a nenee mtn ole, Bua, aye wre 270

COMPLE Dito a eg yeraie ec: p\ Pisce g Sete Wlaa Wate Sra alae hae te eee ee ele eg eye eS Pere ee Ge 159-161
code field... , xviii, xx, 69, 90, 96, 104, 107, 108, 112, 114, 115, 130-132, 134, 139, 146, 148, 194, 195, 240, 246,

247, 263, 264, 281, 307, 308, 335, 355, 356, 368, 371, 372, 377, 381, 384, 397
SOEAITUTTISRIRCD OOS ssc saccade Ne. mortals wean s Sed ea whctey rebar e kre whan, sib iptorlar Sate vet Beden wees and peti 4 69, 70
COMMAND COMPLETE ...... 2.00.00 scene eee 3, 39, 49, 50, 52, 56, 59, 71, 73, 74, 78, 81, 87, 401
UEDITELYIEAVACLCUGRERRS, cis Seasonic ds G%a 5g Bota Rah ach Rae eS ee aa Pel pe ae ee ms a Mal weave sales 8a. e Cueewh erwin lh 116, 298

command descriptor block .... xvii, 3, 48, 51, 64, 68-71, 73, 75, 81, 91-94, 99, 109, 113, 115, 116, 119, 128, 131,
132, 137-139, 146-148, 162, 166, 170, 176, 185, 185, 186, 205, 227-229, 239, 242, 244, 256, 295, 343, 369

COMMANDphase .. cc. site etn tee eee ee irked: bade eeko ... 39, 46, 48, 58, 71, 73, 78, 118, 121, 400, 409
COMMAND PHASE ERROR ............+ PE Ga RlereQrieprntdgem scare aM, weit sant math 5 eee ohh Oe 121, 409

command queue ......-.e eevee arctica i Sa attri wa bende Ae eee sa aah Raa Crary oe LP ahr dea bad ane! > 3, 4, 61, 64, 72, 78-81
COMMAND SEQUENCE ERROR 2... ... ccc cee eee eee eee tenet eee eee eee eee 121, 408
COMMAND TERMINATEDstatus ...... cc cere nee e eee tee trees 58, 64, 72, 78, 113, 117, 119

command-specific information field... 6.6.6 cece eee eee eee eee een eee e tees 91, 115, 175, 181
COMMANDS CLEARED BY ANOTHERINITIATOR... ......0.0 000 cece cee eee eee eee 56, 80, 121, 141, 408
Caemmbnications GaVGeS.) cad caer ain s es ond oes A DaeweTa Rots nia bones 1, xxii, xv, xxix, 390-392, 397, 398
ONPARE CONAN sect ceria ad tp What ersonsire wine Qondelacaeednia’buguel o.Geqraliacet pad Mala’ gi eam Shwe Bye. meme a yaeae we xvil, 88, $0

CopletellISt+ois: Beene F.5d nee due. oly eve area pd ean deals Suhel ania bad acte AC eM elena tadeaiaratll ata 160, 172
CONDITION WEF SACS: 5 oigus.j casper eep edhe apie panes bcetdi esses micas Pi miaieaiecaca dnd a Malet nats 8 pa ipiavangea 71, 72, 166, 181, 343
Garnnect thine lit eld: 4s )éna-oinasy cee Cake eis pes ade ed UPR dre ee hlousyi heise Bea tae aus 148

OPER 2) abst aga e, Pa igre eles ee ae Ron BX arate 3, 4, 6, 8, 26, 34, 39, 54-57, 60, 61, 75, 80, 143, 280
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contingent allegiance ..........645 10M, 3, 55, 56, 58, 61, 64, 72, 75, 76, 78-80, 83, 85, 87, 112, 140, 141, 223
GOTSE TIGR ose Sin ne caylee bed Bch 1F ck Reedy Saree, att aS aie A en ed eae ae eh Bea 327

contro! ... xvii, xviii, xx, xxi, xxi, 3, 6, 32, 36, 40, 42, 43, 64, 68, 69, 71, 73, 76, 79-81, 86, 88, 89, 95, 96, 101-104,
106, 107, 109, 112, 125-127, 129, 132-134, 136, 140, 143, 151, 152, 158, 159, 161, 165-169, 171, 173-175,

177, 180, 181, 183, 184-191, 196, 199, 208, 215, 227-230, 232, 233, 235-240, 242-244, 249, 251, 257,
259-262, 264-267, 271, 272, 273-276, 282, 284, 285, 288-294, 296-298, 300, 302, 303, 305, 306, 309, 311,

319, $20, 323, 325, 327, 329, 331, 332, 333, 335, 341, 342, 344-354, 357, 360, 364-368, 376, 378, 379,
381, 390, 393-397, 416

control field’ . occ eee ee ee ee eee eee ew nee xvii, 71, 101, 103, 106, 107, 284, 306, 319, 320

Control Mode Page .........eee ees xviii, 64, 76, 79, 80, 133, 134, 1396, 140, 196, 249, 264, 309, 335, 357, 397
COPY ABORTED o.cicens ped kad ee Wis Pee ee Oe TE Dea are ea Da eae eB aa ae ae 90-93, 120
COPY AND VERIFY Commmanl: ack oii isk ees a ae ce a ee oe ese ee ae ee Rte a Ot xvii, 95, 114, 175, 215
COPY CANNOT EXECUTE SINCE HOST CANNOT DISCONNECT ....... cee cece eee e eee eres 121, 408
COPY COMmimatidd ig cence alacace aie iaieie na! e elaCa asap es, sea emecraageraraad, a xvii, oxi, 5, 26, 88-92, 94-96, 176, 179, 238, 271
COPY function cade dield? «iis ca est aaa Dae FF kor datalek aaa we Venda wad ba abe ye Sas 90
CORRST bolbsd ease gon cite Geb geek epee Ob wie oN w pio. '0. tie slhre,ata eel a Sn Alene e Faeeoe eke Tey Recan 173

GGITOOE o's e.g. e Gewese pe dle RW Sle dplera dvd fides Pit ae Gyo al 41, 73, 78, 81, 116, 119, 121, 155, 228, 317, 406, 407
count basis field... 0. 0c eee ee ee eee eee Cia skinned aha aay eno fad, abe ia erie ae gla ae aera 134, 135
COREG 2recesy ag wb a ded ra ctiacara da sare bew, Bos a arrahanste atabarede vee 94, 116, 209-213, 216, 240, 241, 317, 329, 330
OE ici eee are alae apeeE eee now cnces han 8 ORO Nee pee ete Un ete dee yea ge TG Beale DSLR WIRE Saige, I 229
CTS oi kicd Cuero SeaSi0 QiPcun arb eat pnb date debe Rad ecw Fe dbstae Bab avedes Btkd Madang des Ale p ae deeding aes 269, 270

Current I/O procesS 2... cee ee ee eee eee teeth ee eee 3, 39, 55, 56, 62, 64, 72, 79
current operating definition field ..... 0. :scssveeweeunene a WM etestl salsa OZ, ACMI a pal pe sncm quae dae 147
SViinder skew factoF.g.0 ccpeie casera eee sila ole Shane ade hed wea rach GLatw hrs lava Gratevare ald-acn ia 204
data buffer reCOVEry .. ec ke eee eee eee eee eee ee eee eee reed eee eeenee .. 254
data buffer status descriptor. ...cc i eet eet et eet eee ee eee ne eh eee eee RNR PaO e ne ee wane 323
data bytes per physical sector field... . ccc cece e eee eee eee eee ee reece eeeenee 204
data bytes per sector field: oe) cet ules sie ei ae i dae eed nF ele eae dem ple erm neues nei aoe Lele eee gomuaeay 200
data dateot list. 5.....o00d ei aac teed ane ee sia ee ed a aa doer bd ce ag Bee ee ee dea xviii, 159, 171, 172, 346

DATAIN phase ..... ccc eee eee ..+» 46, 58, 70, 73, 110, 170, 261, 275, 295, 306, 324, 331, 347, 400, 401
DATA OUT phase ,. 46, 68, 70, 77, 89, 101, 102, 105, 116, 128, 159, 160, 259-261, 274, 275, 332, 333, 343, 349,

394, 400

DATA PATH FAILURE (SHOULD USE 40 NN) wicca ee tee ree eee eet eee 121, 409
DATA PHASE ERROR. ata waieeeacapsce acecate bg a acdiel eseiais tench aca eon eens oc adie puecel ee en poe Se emacs 121, 409

DATA PROTEGE ico sls aw ad bad Gated ie Pabele eire wal viaalbe ete a ae hele s 119, 155, 179, 185, 225, 277, 339

Gata release dOlAY: ..iccaec den sews eee eee een ee Saale glee Wee ealale wa Ode wows elbp eo 34, 36, 47
DATA SYNCHRONIZATION MARK ERROR .. 2...cetteeee eee bees 121, 407
data transfer discontiect Gantrall .. ss aaserere, w'elysw winless ous l evesd whale GML we. Qbleleavele arg iaha win aiteleleveey ana ln's xviii, 143
data transfer element .cs.0 see nee ie ee aida ew tee xxii, 359, 360, 364, 366, 368, 375, 385-387, 389

data type:qualifier field sii asad ier aaa Oa eaae ee aa ae ea see Na eee edna Baie a ne 331
ESERER DIE: Gaya ays.czrss Ser atch atarax Gran ao ae tases a Rainer eho an atten kaw Lee ramet vhs: a Eecacg. wrap ed tabs Ww eye Era bape satars aaew 106

DOES cesses ssi -cap eater eter wae Pe gee: a Beare as aah aa Dug ltd ip tea: ¢ Giles desalted ek Pee Sree 250, 251
BNE Palm Qase 5. Ra ir 8, 0-0 Geka ercealons ae Tey es B ndhes Margie tite Sovmngah a ahacaba aNd hak Rohe td “ud mot baMl Chere wdn cy ORG aati wombs BIR 92-94

BDORIBIE db sclratilen sen eb palwararaiea, Raa ipa boog afer inal oat ata whe apace! bvk ie unyee adh ate macarnd ms walang wher aS 209, 255
BOAT Bil oscdon eided lacdteybtis Sek a aa ben cyanea aaa ne REE NE ade Se Medio ava e pede wns 161

default operating definition field .. 000 seu eee eee ee renee eee ee ee ne eee eee Hay yiiaide 147
Petact GOSCriptOE©os wee alec eked siw, iva a Fa eceln cela gee Fb Wn beak Pat ahh xviii, 159, 160, 162, 163, 172, 174, 175
DEFECT LIST ERAGH, 23.2 usaaaetaaaies eaeseaiaid niand dered ad dee ae Slade 2 fie eos a dla 121, 161, 408
DEFECT LIST ERROR IN‘GROWN LIST. i cic caterer ea ede eee ei aa eee eee en 121, 408
DEFECT LIST ERROR IN PRIMARY LIST 20... 0... ccc ce cece ete eben eee eee ees 121, 408
GSoC MSETORTAT TSE i. uo ads.6 Giali wvter lp else e siege oc ale nur Shean) Sun ee heath Sette Acmwase AP Lge 160, 171, 172

Hetect list lorie FONE is iie.g seeorealeaqrbiese Shasdeaed os glare kliqayere pala akeajwd Savage lavas gag alg md eh kate 162, 172, 175
DEFEG LIST NOT. AVAILABLE oi ios asia Fare a Ree Soe kid aka ay aad gah Arafacate tad Ee dee lbuayh Sue ircvets 121, 408
DEFECT LIST NOT FOUND 2.33 cis kg ca ee en aoien Hracgud: oye wig ela ele avegin Rd Bord ace 121-123, 161, 171, 408

DEFECT LIST UPDATE FAILCIRES ica: ccsten's 3 hfe xvee'eleoieticas ate tetate rin ecvt a aR Lud Tie lecd ona diplatariee-Seh wom near 121, 408
defect logical block AddreSS. 65.5.4 bei eee eee eNO ee eee eRe he eee me 174, 175

423

OLYMPUSEX. 1014 - 451/468



ANSI X3,1371-1994

deinkion. parameter field|oie. ie wa Wares a siclp eta ede Sipe eared See dle RAC dss othe, et pi eveaa bem deem aime xvii, 66
demandread retention priority field 0.0... ccc teen eee een eee eee ee ee beeen ee ene eee 197
ACSW GY inks sine 5 aes a wwica cuir an a Carew wend a a Ee Rosie nae digo ATMS GRP Tiipae ae 34-37, 43, 44, 47, 400, 403
CISSHMATOH GOUT 6.5 6.5,0.9.0 BE w mtajiseraes weap ake ad doatata lr gt aahache yet poy did atin san indean aes ated Puavintal ay Sigs 92, 93
destination logical block address field... ccc cue cece eee eee ee en eee eee ee 93
Gavice allies 4.2:c0-aa chi aks Os LEGS Dia OE ROO Tae LUE E ON DP LE Gaal Ate blinks 125

device-specific parameter...eeeeee eee teeta tenes xX, xxi, 137, 246, 256, 263, 308
Co) thae een Teer Lee E RE ee oe ce eo. Tee ei rice ee ee ee ene ee er a ae se 126

DIAGNOSTIC FAILURE ON COMPONENTNN (80H-FFH) ........ 0000s ccc e eee eee eee eee nee 121, 409
diagnostic parameters ..... ccc cee ee eens 7, 70, 125, 129, 130, 192, 246, 263, 275, 307, 334, 355, 383, 396
direct-access devices .. xviii, xxix, 6, 90, 115, 195, 139, 150-152, 154, 157, 192, 194-196, 206, 214, 217, 218, 280,

338, 339

Bisabla Hack Gaserjpotars’ 6 verge. dyeie oath wre Ricca Rue Wg OG, aS Rela, Oye ws hues@Layeydadtare acecep ay Blackee Wemebe Sa ae 106
cisabla Carthicaton: jise64. pap sce in Heo Ae sorme ae He clea Aare leila bbe a oS iwaesiar ous Asai bied ea Oh 161

CGADIECOTOCHON eis “eis aia. sisrats tara v sheen ayaraaw sie pra Vek Fas era ea Sem wma ino meee pana eSed Tet graham e Pa 209, 255
GIEAD[a PRGEOOt arhagrere ibs cRare wividhas aS eG 2 AG els SRE ed» adLRilines me Nenitar aera ehroaces 152, 169
disable prefetch‘transfer length flak «o.. a jecec e Uaneiee gi eiecetnie he ga tin eR nga ernipl al ecgtn ya wile sacave ala nee 198
disable primary .....+eeeeeees 1 FAA NERS aR e sel bie ena wad iMAC Aa Weasecayatasegaaga: Syeeh oat why hare Chom gp ed a Skee 161
disable Queuing oo cece vas eee eee ee hee eee ea een ee PRE On eee ew ule sewed pe Sea E TOS We 1H
PISASAYS 5. 555049 BES pF Be a Nae BITE Ty on hh Qe VL ete aus tala Bieta Gis Ma iatalcadaesls SUR ainlaye gare ald GATS 9 132

disable saving PAaraMGtErS ciciw ci eee OR eee Ree a OG eee eee ede ble 161
Cisabla Tenslar’ OF SMO Se civ decd a oelare la ao wea isleiere abe a era ware ate k ake ate ed Koh ace Maen aad 209, 255
SAIS UDGAIG 4.6. oS errerass elape cow mapa) e focW Brake rele Nr aie age naia Sree exh. §-Pio es Pe an weitaie aes ee Ebel sare 132
DISCONNECT... xviii, 3, 5, 36, 39, 45, 47, 48, 50, 52, 54, 56, 57, 59, 71, 73, 74, 79, 81, 112, 117, 121, 140, 142,

143, 196, 249, 264, 271, 272, 309, 335, 357, 390, 391, 397, 399, 408
escort Cire LTEa ices cna. ig yt g's, aoe 2.9 TG a eal ew a eincbe ee, Ba wl te eae vie bg gure wl alae neue Oy 143

Disconnect-Reconnect Page... .. 0. cece eee nee eens xviii, 57, 140, 142, 196, 249, 264, 309, 335, 357, 397
CEOTITIOCHIT LAY sag sega tee cin: hua y'nGanaon ahh ae isla els prtcargeaieb ebare-dep eh ave weska ang d-A"aCRUe Ra. alecarare Be dik 35, 36, 56
CARRIE TIL: yc navel nS Sew etintdigrts ae. wiBewi famed aug a sees oS hued Bia eterna eeaee os are Ge ee aeara a 182, 183
SWC TOYoa oS son beg: Bro pees Astin olptiate! aout’ bby ation balsa apettal pia dun Ww sua aeaile seb! e@\ acale audialisieais wal act 128, 129
TSPGMB 4 Sos Farhei ioe aid dep -abtacake 2 elem gage) PD TI RIMS Oe Rearay e's <b ata lab) Mauch rhe L- Buane Quoted ole Gadeacata ave leuanste 152, 169
PPQPUA DE cs i cih-09- 51s, eSiireed Sys W S95 Wee so Bra Fag ha a Aa GU aT cde aid, ad dana labeeasad sa 195, 308, 356
PRUE. «oc vcore at tye tal aa TD vee Sod Biplane Sky Nes ia hl yalhravSteaS aya wan atBNg Mya nragdcmcEWe Siaeee aben ayWed (uve ali ae 161

DGS DB ip ccc ath loa ae Greet deg Fae ES a MD aa Rat EAL ERS ga de Wola eelde awake Mieke 80, 141
CVE Stes PUlSe WIGHA osc cvie + scence sawn dee vine iieie gd Taacalesh gon Facet oa aa tw mcg nae Bata CTEE Boe eo 200
AFT get TINS Fem TICE on sccm eran svat state uae suum adh, eee Yah saute bread af ecg Fh eod) Cases dedadpace eye datacentres 200, 215
LOBEfo cie'g are rete%oo Peacdacna eT ayank ubSek ea aie Gara d aapal bc sl egiutaed dP io piu rapa toven'y ae MES ENS Banus 101, 103, 132
PIE Fas ece isha, Gee aaa: peewee Eee NbaY Sta} EA Waele EE aekodphes 3,9 Gaal aasbalars debsauar uate create wnt 161
AL pa. a doa Sg hie d od IW eha etapa Tata rary: Win ile maha ovghny teal bree alae MeN aaVT aot K reGOPPLNNS Rea 121-124, 385, 406-408, 410
DVB Bla atevals ats tae g gai na ale end rare delay Goes ys plural yaa were RO RA wie Ne es 209, 255
CCID, age 5 nla a nde se wie ace ioe setae pind eerie peace aatae GME “Gp ds Bias df woh ras hed cwigha 9 Me, Bogen cathy ay pat a GCE 132, 133
FIMO TR cae otha Bo wroas pS A wh aeaha. ta vbiegaha pus pa: ohalerala'a oh oSidere’s arBuneus tice tania thes saeaed-ar@bekls-aiea 141
Be so astyace regen RO auth gehts actgtnd ay ahanels doglSwos uefptigsane sin epy-ba af 4a) ot Vloner vr Hulcca ve ata what Bao! Santa eae tae Moatg 308, 350, 356
BOBSPe Zakalaherigd sac sanace ck cho. hindatgra she duty Ssict pa) aptamer cic Laid Lie dae haem RN Wa ocdhd areth ona Bl decency eile 352-354
EEA a-sdin G08, aah Gaeta Riv dete 2 anh SoReal p aM alee BiG Glad nok blecatal Pale ta Dea Scky Ghd wiaraya ke Oost lahore Sinaia bata 144
BEGir aos. y Giatats wtelemery, «aie SMGRe OM Chicane es MGW RIOR SRM CAT eg ETH ead Tad alain web eELe 250, 252
EEReOn REND sgh shaven vara bpp Mahe meh Aca Wrote Skee pads ase cate gl Valhirave Vaveaalbstasate oMIrixe Gale Wises 208, 209, 216, 255
BlSStOnIS VertGAl Gris: UAW wicsicce ie tierace esas aR Mla hse ash Rea sopra Fosse Fe ale ale wlaakeeeis 124, 266, 267, 409
Element Address Assignment Page ..........0c cc cece cue ue ee ee ee eeeeeutuueeebeeebnuteye xxii, 386
element address field... . 0... ccc cece cece eee ee eens ene eneeeneuns 360, 372-374, 377, 382, 386, 387
BIRITIORBIE > dia ie sraca Rage Sky a ph adhilah ateew bea Ratp- asta eae cd Om wale Tuba VD el ave savave dey eracnveravaetacars 378-381
mlemient deseriptor erty Hale iis si oarcaed. pF aps asad ade iatane ak Ae de KidAl atid aoS meld ah we pads Ca wave 371
BIGENENELESCHOOES wiv see swe os Fae OOS) bb TUTE wae OG belek WE basis 368, 369, 371, 377, 380
BU GPHGIS SURons anata tie yeh Pa Tb Oa Gh aleidiane area a RG,T Lae xxil, 361-363, £65, 368-371, 373, 377, 412, 415
Hemant ype code Hela! a. psrcricsccir sialacals,aus. oa, ap ble aiaetele wae Sore sua alardd «5 onoba aaa 368, 371, 377, 381
Shable blank: Chak?.eisai iccees cea scala aarerawn daw wea wa arald Ona oa allelayi aralelawible Yiwgucwd iw 308, 350, 356
enable early recovery ........ Ue ub aa eee We EIR hae eT Rae aR a Dia bu nase eo Pab aye Place bea ae 208, 255

424

OLYMPUSEX. 1014 - 452/468



ANSI X3,131-1994

SNabla EOD qSnaralan” ogc .o:09)5o ad bie pian s reap doe ernie Grae ds aN er eal b ren sw aleg ne) Wa wT pas 252
enable extended contingent allegiance 0.0...cieeeee eee eee eee’ 144
BrablethreshaleHeeMPAniSOHy nies yes. waa nc see oR tee cia Mees Re Soa arian te Wines. Monee eau “anna rath, a RAM wor chet Rte 132
BNAEISVKAl BIOGMCE MAL ryt s bese Rind fae SeieeaBel ese 4 Ree Al GaGA es Tee Ra Mace eiaee Ele pean 96
BTCC PAO 5 scars Sie Prete a eames so ByaPv nye tngp ple og adele rail edie Phe Aracdeneni danced Bceie e's bow hace 234
END OF USER AREA ENCOUNTERED ON THIS TRACK.......--- 2 cece eee eee ee eae 121, 286, 289, 410
END“OF:DATA DETRTED craig a:aaisd ana Sedgeuecavnngas greeted jaca dmg. ged ogee gad: Ack Bas toe wtb AAA -B Blea bate ep 121, 406
ENDAOF-DATA NOT FOUND a)o4 85 ei eS cid Sat bE cniees Harelh a ees 2 Derdode ad ea ea ya ee aralay dean 121, 407

ETOPVICI65:5 esis e aya dais. pales weg wie gal viele ase apely 114, 124, 218, 219, 221, 224, 228, 256, 262, 337, 409
END-OF-PARTITION/MEDIUM DETECTED (2.4 ce cceccaar sete eae dee vesesannuaresenesaucs 121, 406
SNG-OMAPG! aati eas Haake EW ae aaens REEahehe nein ied ba etelised Gyn 4 gli 228
SEL Iriey RTGS: 5 is tvacthis ease svg denonege Tie egow Ears og WD Sree ONAN Tata A Eee DAT RLa arb Ite A TAarN Gra 207
ending F field... ccc cee even evee eee aching latalpa ete aaeaW sa asec wiki. aching) ang iunh gay Vaal Ate ela cy act 4 290, 291
PRC TELLS THEN sary. ener’ pears teat ca on ea Goh aah aN onl W a hens om GUR A Bea Bath OW de dhe de Gio cl en Patan evar tv yun dm Seng salen 292
BMW TSG 3 oes sk d yay padavagye dnapha hye Gsareedadr Rye oral aba bgyageralas cw uratacbiage Ayeaypeh acd aeyiee)s packane es 290, 291
MGS Male, oda So. 3 ais soteaserd-S. eave mre Hea Woe HOE: oR NLD eon Beal ala Nike Aon 9 wed de dy Sie Age 290, 291
UCT TGS KVeqeHe TNE aia. asa ie ceva yTebiecg Rel aire eset ertoyss Waal et ay RPS WAG Te aula ens am gran LocedaNE. Tom atte WS FQ HESSIAN 292
EO: dotined Tal <a. cieasiedeed. riare w gia an aoa had Bie a wow gg acaba A Ges acai Gland ge ea BREW ae 252, 256
ROAST isciraca-a:Sere asp: a Gat tyah bed posed wapedins Mpalee Shale ep ws aeaerta oe aye ain leas hee CAS 114, 231, 241, 242, 251, 329, 330
FP a Sng: acto gdh a ie scene, Wurth Re vvarecty Mew: aie -ala raat: Qa inkl alow ee AOS». pip leral ace ene cwrhce 221, 222, 224, 233, 234
ELC5. isk. gin a Gs s0 7b a k ADER eater hie eo Rh gag DSA pied eRe vie bee twa BPA Qokstyr pm saind botiehawy go ln td wt VER, i woah 228, 256
EQUAL ... 37, 43, 45, 54, 63, 65, 74, 105, 120, 133, 138, 157, 162, 163, 170, 172, 175, 181, 183, 198, 200, 207,

213-215, 232, 234, 278, 283, 287, 289, 291-293, 295, 526, 334, 336, 337, 340, 343, 344, 368, 413, 415
BEAN oss seca ata paar a, Sw gray an hs: gE Gtr ees E Wat Gy poder t'e 4 Une rade I Oa GINGA Why Tomek Gi 341, 342
PES Aathe, seria Lg eye A NaN ee Rew ae aed. WAL dh Rapala lgisi eg adn etal even Wiel anata CISA acto lp 341

BIAS DY-PaSS iia eee teed RS Re ele Sale eS wade atala a ae. wena dak ae gee pag ge eee 352, 354
FEARSCTPAGl!in5 sac ait eG: ene Rive Gebel incl What'e acd ai pale Sov wacar ete prP afanw eae wen letadtere ann ack xix, 222, 227, 338
ESBe Eree veh ee cape mctlea agile rare deas Cw7e ata aca rapa: gumayetar pts -gngirene ha tee wpapenoe jar are aroun IFS AU a PTT 121, 409
ERASE(10) COriMarad)! s5:i55. acne adel a Qiaps 5.25.4 sath angidy Patented imleigigoaea aco dieu: wtallececouaie Se ugelet xxi, 341, 342
ERASE(I2) corminand! (45 i245 aae6G 58 G00 Se PP Se aad alaqaseeaad die aces pad eraeweachid dite gy. gab ehetaen das xxi, 342
HATOR AEN ErMISSIOA: 3) o\l0.0 055.5 cnseie availa aU evita, oa Qiallewintelye alam lar Oa whet Sealaidne hlnbdcel Sy due ode Gd ocae eye rad 141
Error Counter PAGS. i ajs. cies shez ae ye Le 8g Dis Bas Ree a arererd-WibGlE Rear Rlelage Wa Wlotiie a EA pUaIOR EAT xviii, 135
ERROR LOG OVERFLOW i i inaseiguged-aicoaes arias aia arate ate aSayd. Redisait Spear deabacw wUG Sede dw WiSavavayhra wh alan aca, 121, 407
ERROR TOOHLONG TG CORREGI: 5 sis -esete; cts dime iA. ainierarn Mes: gud ’e alike Sa asa ae aha. tarigebee ar DG aa kates ate 121, 407
TG: DIE jae acs avers aa cae fVe Ke ies Suid bn Blatast's tea ate sla eeyn Tne a ply Gi Gv. o Whgdaem ea iavecatale wpe w'ayabdy ainda a aes 132, 133
BEF ae ais dd Seksa vt oA tea gen had nay arg cata ey bp eeaty ip aa: Hoatenae dy cad va, bale! Mabedlg nba p Roimvdes Jal wrakw nan ea secede weed 266, 267
EVFUMformat:start chayacter feta) 4.5. 55cd 65.960 S008, 82 5 Seiad dna Wad bub Sues hea ald eteraewragiee pase ence nes 267
EVPU format:stop charactor flatd . iess ec cei ee nl gue aaee Qa wb gop bei aia lee eae ene a oaodud aval epa avn dgd 267
BVBD iit) asiehic oof tslaiai date riare.S.tig.s, Did. <.u.07 plas ae asl Bulteylhl & Ueniawentoan ety ee etme ee a 96, 100
except ... 27, 34, 39, 46-48, 56, 61, 72, 74, 75, 79, 88, 95, 102, 104, 107, 143, 115, 125, 129, 132, 133, 144, 144,

158, 160, 235, 236, 283, 285, 286, 306, 372-375, 405
EXCESSIVE WRITE ERRORS .... 0c e cece w eeu e nee seta erie drm wavtonace hed dd) Seara caus, Tak erore 121, 406
EXCHANGE MEDIUM Command oii .ncper9 ind diana ncte agsteeagynse ttre cman etang laa ulloecdessa @iGes aro eve caaharale: Ena xxii, 364
BRCIUSIVE CCAR: oo... dy ccgiitrael bak Maia Fal wah aa apewed tag egy Dba peg a Ane ee dadva wal die elacaed Rah 178, 179, 359, 375
ExEnab ..s.ce ees Lak aR ate tae a Vlas Faw cwCh ep at Ak A PeaSalain ghee ibid dia recenced ae hoa RRM cade doar ave alas ale 374
ONPIOIE SISAPNG gas. sense oiet tse wtp whe nkallate ay ain yea aya rageT IR A AGA NTS GuRUa Gok de acetal :@ brdcerpedsaibwip area eieecda 374
extended contingent allegiance ........ 06 cee eens jox, 3, 55, 56,58, 61, 75, 76, 78-80, 87, 140, 141, 223
BXTGHE. 5.5 coisans afitis sot ca 2g 34 aay dda ged eww doa eS acilpplln aLerereh amet xix, 72, 151, 153, 158, 175-180
FRRGTIE BD ackcncase aa iareiear Tenant barat aiae Zara PIbh he LG Pal aad wale: VG Arle Gara lao 176-178
eattearat [ist letETSG i Sas otis 5S, Ray SiG Resta ne TaleANa nam Daa be leet nT GEE ne arcetastigl oh Qie d 178
FAILED: FO SENSE BOTTOM-OFsFORM, navi Gris acai beaibue Rebew wala Wau. aad eahaae 121, 409
FAILED JO} SENSE TUP-CF-FORM cosis: crore dog cd Gratecond Sie tP a ths Yall lease aplahdvn alata taeeaeacetetace ee a 121, 409
fast ASSORMION PerlOas.s ii save Saseiaseth dae a easdh arsed Sea Skye yea bf Sash ip Bb oh vain wialfocuce Gna Gull wie a 35, 37, 403
FaSt GADIE SKEW IAW) 5.5.5, vies: Hua Ge aleeg -avoeene be Up hee arhud Fic Fogg Seah atacbubeanl Goa rSrines don lfs Beimdeges Ratahaaee' 35, 37, 403
FASE: ESHA GIRY, dasa taloce a pani oacete erg re la MTWsa GA Sealer pa Ged Rd. fuk Lsoid Me Baleoe Mad pavitarm ed Latedeweed a 35, 37, 403
Jase Hold AME Fp) se3 cia sles Feat hoe aod a Beige Stein's Minvganca ale ela pa a Wie eche DAee etod a ine deed Fe 35, 37, 403

425

OLYMPUSEX. 1014 - 453/468



ANSI X3.131-1994

fast negation Periad!.....0 60s ess0 ied Ras eae ead nee Ohne yea Ad | Rk ene Oba bale 35, 38, 403
fast synchronous transfer option ic cscs cia ee be Ee asec cae enne nen ed en nee eer sn bane same 37
EDF a Pace tape me bud ate eee eka Men nto) fm ep beat fe wa Aa olen, Bone Pad So LW: bes le Puashi die alg eileen Wye2e glee 253

field poititer Fla oii iwc a shave seeh bask ways weal Bieerarech a ne oom mame aad Sapa lsow Ra TD a tela Kee ea USE aT 116
fIIGMNAFK <aeacee ee 118, 114, 119, 121, 222, 224, 225, 231, 235, 236, 240-242, 256, 406, 407
TIGRE BEE a acts: Rasengan aoais wiz aaa eons are Sy emg ene a alee eR eee Sn aCe Regen ak gape aereue 9d 114, 241
RILEMARK DETECTED -n5e5. chtediga wha ua at ateia- eed ena eee ade gta awed a. alate Wel Ogee duajie dips tea aarcdibenk 121, 406
FILEMARK OR SETMARK NOT FOUND ......- 0c cece teeta 121, 407
filled data buffer field... ceeeee hence ene ere nee nee eee eee eee 324

firsthldcke ToGations Rela 5/5 soci awit tieteid ela eeeed lepateiaci die giao cd AAO APD ae Pal TP Aw Se wl big Bp Soe Eck 234
first data transfer element address field 2.0... 0.0. cece ec cree eee eee eee eee eee eee eee 387

first element address reported field 1.0... 0c cece eee ee ee tent e tee tee teen teen nee 369
first import export element address field... 0... . cece ce eee eee eet ee tee nent eee 387
first: Tecord offset Tlaled |e. seseeyere aig yi Aue bw eb IN busca a ialW A sleds: Fue aparegied: wlana labaca ns pea Rela wae gk Egle aba i el 182

first storage element address field 2.0... ccc creer eee teeet387
Wed Bit ca 05 Cea cee deere Pee NTO NT we Se Vylene Ny Hee oo 115, 225, 226, 230-232, 235-237, 242-244

Aired cata MAMHORS|etic sin Gin alree Sa eIeS- da Slat -He-e18 Maaco Le lee, he ee ae esl oA lee glowed 258
PAIR a 56 bs. ia rr cokin 6 arbyas tes a azea'd SNR g Wararac ds tas Toarate bemb asa wud RIES ON awa en (aa DB Rb a 59, 71, 284
PlexiDSi PAG aiacidas acs cove aieteledd anode ew alecesein bcviadececets esP wyaaqeumiaha Kame apa aT pedaualely. ose xix, 196, 199
PTDRtet BIE a ol 55 aly 0 ae dG OS aoaygrnta ver ene ty eitvbrthe eng lias eple aap MUP bUS: ABP IR Wa Ae  Boaigay wr By aed ely at 160, 161
FOCUS: SERVG BAILURE. ace indian ane ase artes nue a cal etete dog oe sepa eine teas pep aga a pw ayelaalged 121, 406
font identification Held iy<-5.24-ake aia ante G5 Fp ae OO HOE g ae IO VES RCRG RASS Hae Te heteeca a 23 266
FOFCR WE ACES: Fg. ve a eceiguelln. peel oleae oislale av eG. 0 raote ray ale wi anale AeGhGeGWe, oUt Hig laN Hels wings RUE SMe Vein na 152

form Slawioptiona Wald) jcc rig he eeeie. nd clases ied Diag ale Rae ara tk sk areal ag ANTE eek aa eae Bed aa 268
PQA GONTITISIG Co wiatnseaccieiac apd aii esto Sapam, wf RF Gib dew RGD RNs wane gor Racahess want Eeco il xX, 121, 259, 267, 408
FORMAT COMMANDFAILED 0... cece eter eee ee trent renee ne teen ean ee en eennees 121, 408
ESTETTGRES GUEER|ag: elawice co sellin acre ca hase iege irene nyu ces ae econ tte: cyt eae ceemzdm gem gone di grneLa er rese aan Tyas peeres nes 158, 159

Porat DAViCe PAGES 6 cisco. eee OT aie We dH GRA OW Ae La alas be ae’ a xix, 154, 196, 202
format of logical blocks addresses per second field ............ Bsns Na LPM: HX LeCroy SBM MOE, § pc 310
HOPiat- QPOs: VANE. eck win eles Botan ele ala HBR Gg py Wholtele noel, Paes Sle PS a PA ye Te ae be Wikies 161
format Tye HE" cies oie 25 che cise. sina inna a tea areee a Fee ald ana Warts Seba. Bale Spe eUCw Ene aa dina 259
FORMAT UNIT command .........5.. xviii, 108, 117, 151, 154, 158-161, 171, 172, 174, 179, 192, 203-205, 276
FOV bit ........ Daisea thon: LGA a Ree Hog 2} owt 1p Yumi ys Abie phn ye Sem aecees ong abla Guha) Scbrstaie lpbeun Maud) ee facing 161
BRUTABTE isi esau gece} oes saa pcebataiie be ted eta edn PL OCR NE a Ra ed aban gS ANd a ged Adal, hg! baw Gage Ew eed (ala ae 169
GUN BIR” aise aed-b S dea aedra anaes yhahes an nao) Baa alae dng eae Sparen Palate lee dyna Pe ede a on edd aa elope dk wunae 372

fap size field voc i cee ae ale oe en ee ea ee eae tee eee eee Ene ee ee dane 227
GOrerationy chrass FAA via e eis whe eek sieeain a weapon aw Bale eee oa aA wal gi aod glg eSB Ua pega ape lb UNS] ord ddie se 346, 347
GENERATION DOES NOT EMST is taaiiins cswiuaicesh sachet te dees aaa eenes wie ae wae alee co 121, 347, 410
GET DATA BUFFER STATUS command ...... S auBp ahann (9 bares ae BG. sub Gobi Pisteirimeareen date acs Shea SG ad xxi, 323
GET MESSAGEGG) GOAN: «a:b siiien deeard step dale avelare ane ith ee de Shad ann qdudern annle woeaveln gD eqn lg xxii, 393
GET MESSAGE(12) command ii... ie cea tae ben ee eae Deb eae ke ea eee end xxii, 394
GET WINDOW comune) «24 .fieee tae Be wb pa BA a Wao ied 6 Peale o9 SA abe Sa Fede wea xxi, 325, 327
GUISE Bib te Zorba © tue erie etva nial atl ater GMC aba Ghelk ate arole Rein aee aL Chih saree Plage ene Wasa ae 171, 172
GOODstatus . 73, 77, 81, 83, 85, 108, 113, 117, 118, 125, 126, 154, 166, 169, 175, 181, 197, 223, 237, 243, 247,

262, 264, 329, 345, 376
HGUP COdR os 4 sisiaicsrarens ela a teeta dara Somikiahe @ bs Oded Has Re TCA ears aoe 69, 70, 249, 400
SAWN STRCHNBR «5n i005 ati Rab RS a PQeetE MD Cacharel area lee wan speveieead Zany 122, 159, 161, 171, 172, 174, 408
GROWN DEFECT LIST NOT FOUND. .....005. cer eae ed Cement ne hen bea nee nn nae e gas 122, 408
FRASOCROE oisg oain PG) iingeed acinar erie dads e-bta be "ae -id-aye bpeea apa le ay ee a deb anaracid.w dgetage enuseye ie ela dba woe aye 204, 205
HARDWARE ERROR .... 1... cee eeeeee 116, 119, 125, 155, 175, 215, 225, 277, 286, 339
Peek Och SAY Fen|ao ania wiesaetinva ee lalletes by waco ve Stats mov Gehan Mathes in (0 ecw ale nym Biel wea ly, cw ia tava ch, taerave aoeleTi Ri 201
HEAD OF QUEUE TAG sg.ccciwaemia seh gan saan gaudoene Date pgp Beas xvii, 52, 60, 61, 72, 80, 82
Nead Settle Cela NElE: ii oimas ede rem ac aga Meus hens we Se AEE TEEPE rea de Rie aes 200
Preeael LIGAGT LOUY. i ses cszh avs tai vee scaly oF abecsnre otecesat Teneo ed ede ap Boe era abeca- a: aad wieagea “ep aaaal rena edes, aaarereie 199, 201
FeCl RMS, 5 Sowa S15 tuSop.9.shaees> pad wot WR OAs Bal Ua FE Manes SAAT GAS Ae, ASTM aoe ew nse Rees 35-37, 44, 48, 403
host adapter ........., wagghaLta eae decbeboe totter ph OTe aft talent aay ne ae Tepe Newco 3, 5, 399
FRSC BOR gg serene kl ssas decek eta satiatgeenesh araatn gh, acm uae Dieta dan dod aude aleag’Caclaeg cw lO sAlsat AN arcdhatnn war opy ate auotsege kr aten a 204
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PREY ssi iace. she-ai nana muna ala ware, arta ace ela ta 0'9 Erbe Tica ena 9 URL a ere wiscateare RL Rade we ewer ele nom aes ae 385
1/O process . 3-5, 39, 40, 45, 49, 51, 52, 55-58, 60-62, 64, 71-75, 77, 79-82, 99,113, 117, 122, 141, 215, 399, 406
1/0 PROCESS TERMINATED inna o-a0s fb 9-3 doe. woniecd doejgoethya iene Ge eae ea aad alele helaa ed bob ba hae 64, 122, 406
LT ccc renner eee ene eae 4,54, 55, 57, 58, 60, 61, 70, 73, 75, 76, 78, 79, 81, 104, 112, 113, 1471, 237

[TL ee ee OR ee ere er et ee er 4, 54, 55, 57, 58, 60, 61, 70, 73, 75, 76, 78, 79, 81, 104, 237
PETTY sw. sloop ORES Weave the awed ins Get aiwaas Tv sige ha mie ETE were hs eases 4, 55, 58, 60, 61, 75, 79, 81
(Tc sic is nee snes new mene r es ees ease SEE EMEA mae Ome aOR ES wee bee ree LE RNa ES 4, 54, 57
PRM hain Gee Nely ewes rPGWER RE Tap URRE ae ERO LEwETT Re Saat 4, 55, 61, 78, 79, 112, 113, 144
CTW weed hee bhakti ead eae ee ede i arith Th karla bow abu Gin eaee fod ava a, ee Sea dag aa, ea a 4
[BSAC COR EGC ERI :xcdsiv dec atioachs a Faleeon vee 2 Rtn Paso tye boa vey ave tesetdadnesalatacactaded ra/ove BATE decals 122, 407
[ED WarTUBB aca’sge guna boca yagesat os Seo apa a alk aoeder aE A-aptoal ee Ein d maee edd ger aia Qaithe wes dale aie ROLE peep 376
IDENTIFY . xvi, 4, 6, 48, 49, 52-55, 57, 58, 61, 70, 73, 75, 78, 79, 81, 84, 88, 95, 97, 118, 119, 122, 150, 155, 164,

177, 253, 254, 379, 400, 409

|Se ee err eee eee rae eee eee oe ee ee ee eeeae et cea 253
IGNORE WIDE RESIDUE .... 0... 0c c eee eee eee ree ee eee ea ei ee ia ae atc Be a xvi, 52, 58
(Of:(i oer eee err Seek Se eee ake Tee ne eee eNO ee ee ee ec ee 330, 331
ILLEGAL FUNCTION (SHOULD USE 20 00, 24 00, OR 26 00)... ee cee eee eee eee 122, 408
ILLEGAL MODE FOR THIS TRACK. 2.6.6 66 ae cee reese ede wele Reece a aba eens 122, 287, 289, 410
ILLEGAL REQUEST 57, 67, 71, 75, 76, 92, 98, 95, 96, 100-105, 107, 108, 110, 111, 116, 119, 126, 128, 130, 151,

133, 134, 139, 143, 154, 159, 161, 164, 170, 173, 176, 176, 179, 182, 186, 190-192, 212, 215, 225, 228,
230, 240, 242, 261, 267, 268, 277, 286, 289, 291-293, 305, 312, 329, 336, 339, 341, 351, 364-366,

378-380, 382, 385-387

image composition field .. 0.16 cece ee ee ee eee eee ete eee eee eee teen 327
IMMed Dit oer e seer ewe eevee ne 117, 162, 166, 185, 186, 227-229, 239, 242-245, 310
immediate oo... cee eee ee eee 76, 77, 117, 162, 166, 185, 186, 223, 227-229, 239, 242, 244, 285, 288, 310

IMPEXP cece iaescd ones age dees ead Pade Oks eed Re eee RENT e a ne Oe SOEs FROME ie fap dele 374, 375
Implemented Operating Definition Page «1.6... 6c cee eee eee eee ewes xvili, 86, 87, 144-146
import ormable 665,605 code yee eee e wee he ebb a eS ae Fas Rae hee ewe EG 4 wee dlae's RPO a ase 374
import export...eeeeee eee xxil, 369, 360, 364, 866, 368, 374, 375, 385-387, 389
import export clement 2.0.0... 6c e eee eee eee xxii, 359, 364, 366, 368, 374, 375, 385-387, 389
IMPORT OR EXPORT ELEMENT ACCESSED .. 0... ccccerts 122, 408

inactivity timer multiplier... 0. eeeee eee ee eee nee ete ee eee eee xxi, 311
INCOMPATIBLE MEDIUM INSTALLED 2... 0: cece eee e center eee tee ete ete eee eee tees 122, 408
INGOMPLETE BLOCK READ: jciccacSia Saad dba be OS tae Ge eae eed dS eae Pa eee eee 122, 407
incorrestlangtt indicate! genre ite Rs Dea a eae ye the diese vee wsler eee te ees ale ae et 114, 230
TEEPE Sosa v eb coctlercs. ane augcorelch aeagk | PEG ach anesd Wie dp alah asia aad a aeeard Savant Ela ieee iia eye hy 374
information field ....... 64, 90, 91, 94, 114, 115, 119, 146, 155, 173, 175, 181, 190, 210-213, 225-227, 230, 231,

235-237, 240-245, 277, 286, 339, 340, 371-375

INEOrMAtON PAGE ooo ie ciete EM ele dee gave oleracea ch ee ein atin Fee R eee HP ae wah eal p eo xviii, 115, 145, 146
RAL COMMEGUSH! Ginac vases og ceew eee eat d eam sla he Uwe eae Oe ed peal ed ale 3, 4, 57, 60, 75, 80

initialization pattern...eete ee eee etnaeeee xviii, 159, 161-164
initialization pattern descriptor... 6.ceeee terete ee eee eee xviii, 159, 161-163
initialization pattern length field... 0... cee eee eee eee eee eee ease eee eee eee Renee 164
INITIALIZE ELEMENT STATUS command ...... 0:0 e cer ete ee eee teeter teeter enn eens xxii, 361, 365
INITIATE REGOVERY (< iccsiscee tit acdc ede mea ene aed nee gaan enn eee mane 3, 52, 53, 58, 61, 78, 87

INITIATOR DETECTED ERROR 6 we ices eo aiee agi cen bk tecnd bob ee ele disce algae a Cm eimcebet 6 45, 52, 59, 122, 409
INITIATOR DETECTED ERROR MESSAGE RECEIVED ....... 2 cue rete eet eee eee ee eens 122, 409

initiator-definad partitions: 6.00.5 ica ees eed pe Pete a ee selene en Seeled Hee A ea eee bale lee 253
INQUIRY command ........66ee eee eee xvii, 62, 74-77, 83-85, 87, 96, 100, 144, 146, 148, 158, 205, 338, 358
INQUIRY DATA HAS: CHANGED: v5.c0r16calistas iad pat Rede Sheep Na Nye aber eae tele en b 122, 409
Tetarlesives field: vw iereca.c.055 ects o-9le FEL LE OTS AE gga ee oR pa aig FG ake lalg elle ab Bgeaed 161, 204
INTERMEDIATE Status: ca a vantaaeaia dea ee peared aaa eed Wan ala arte. heed iaecerecn ei ala ela ere 166

INTERMEDIATE-CONDITION MET status 0... .. ccc cece ee eee eee eee beeen nee ees 71, 72, 166, 181
INTERNAL TARGET FAILURE .. 0. cece aah nae tosetaie nty tue Aig he wraF en Relive TG sia eR a tee eS 122, 469
FORO SENG water d Sess ey DR pee tesede wa qu teed ae! aber Gams Hid raph peda ae ene hd aa Ea dBase beds geo Reese ANON 365
VOB octet dd Rin ce E14 Vaarsegin Ward reds OL Relcapatht adr G0 9 vase wate qua asd, bard Rta aod kaa-d. Bagh 365
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INVALID BITS IN IDENTIFY MESSAGE ......-.- cece eee ee tet tee eet terete enna 57, 122, 409
INVALID COMBINATION OF WINDOWSSPECIFIED .........-..+-5 Cover eee ee  ee e eee 122, 408
INVALID COMMAND OPERATION CODE ... 1. ccc eeeeee eee ete 122, 408
INVALID ELEMENT ADDRESS .. cc cect reee ne ne eee ee eR E ee ees 122, 408
INVALID FIELD IN CDB ........00055 96, 400-105, 107, 122, 126, 128, 173, 186, 190, 230, 305, 341, 351, 408
INVALID FIELD IN PARAMETER LIST ... 92, 93, 102, 103, 105, 122, 130, 131, 133, 134, 139, 159, 161, 164, 192,

212, 312, 405

INVALID: MESSAGE ERROR: sccicaia sincecrcve ee oth tall qiptaiaoaudhg paneled aca ete ae ea a eee gn ee apa 122, 409
APVGEE oS os wk lk ire ow a Vattogte ae etateb ded Soa cy PR ag aea a ed 181, 183, 348, 362, 366, 367, 372-375
Wivere BIE aida ceca dhaoe Fa Seat he ee Cer eee ee elation ee ae de ee 181, 183, 362, 366, 367, 3973
[PB ok calc Resin eww alate Ob a aca ee rere kg a ia dod a aaa ene eee aa aS 161
(FP: ncdiierheld soci a yas Saw aw esata reais nad we Ri ae wee eateries Pr ea 164
L-EG UNGORRECTABLE ERROR: ..i4s6icua oe sie ace eens ee ap eieie ae gee pee bale eet 122, 407
LEANAP FAIGUIPIE,, secats ce arava Stacia ca rca eeeraeg Aad Bind DRE: wok ad islas kaon ottb elle PeEHE tiara a Bi ase. em tg ee ale 122, 410

landing zone cylinder field ....cccrsp hte ee ens ieee ena snae needa tear eenes ees tener ebanaa ane 215
last block Jocation figld ....ocjnc0 caw eee ea Ne ee eas ee eee ee eh eee awe eg ay ee 234

Last n Error Events reas eeeee ete . 134, 436, 194, 246, 263, 275, 307, 334, 355, 384, 397fAtSOT OT ie .c-Cx Recon aca ree asl plemcass Deis a iam adi ern etka wre Sl NE ba ae deal a Garage itrarn lal diel es 347
line slew options field .bv vacate gen fa ntstaee aT Atm ica tam ae a wa be ae ola pane aha Sh ApS aan bei ea we EEC 267
Pere BE. cae aiscctnmec esc yin dr avg eae vanced eee hen ee we ece eee -adesecbteo Wad inthe ada revecathe Bie 71, 166, 181, 189, 343
LINKED COMMAND COMPLETE ...... cece eee eet ee eee eee ee eee eee eee 52, 59, 71, 74
LINKED COMMAND COMPLETE (WITH FLAG) ..... eeeee tee teen eee 52, 59, 71, 74
list PAFAMETEL Coeeeeeee ee eeeeee te eee 133, 136
Ski os o8 ced 6p a. See wl etapa ete Peete s 216 Ghats eee Peed eed he PAG bra aed Rana aaa ies See andaraeape Neh BD ES 228

fag SIGS Sg, pee apr. eSre Web acaee Reena a aig Riese ae a Se arb Oe aie Sioa ADOT Hn Ld Medd Rude aisha 185
LAC CINGOAED CereirrBTU)|cc: ia aces tecacs. 60k chee ans fat eee Fate gue O/h oleun ele ove aca aleve mang Rcuel ane ele xix, 228, 256
LOCATE SOtriratith oie gece. ord sate eine nae Soy ene ane etrupian ke eb eee aie PRE he, aeneetee xix, 224, 229, 234
LEG og sai AvS.ooar teak dea wiQeatie webtiad-b pl & ab S-SITADE Ra alaea eae thay ale xvili, 152, 453, 157, 165, 277, 283, 287, 340, 413
Took Bib. iae5 bons ba cabo Goi datesind hed pau teeth aha’ ingrown eel Baa oe ated hea 165
LOGK UNLOCK GACHE comiarid ii isk 65 Fetieee Be ie Eis WAS BR le Olea aYe loess el a xviii, 165

LOEB cts cieeeiGiese Ss Gea AEDS e ra aa vn Hite Wit Ted aU a wp Pe a eee ae Tee eaters 185
LOG COUNTER AT MAXIMUM a.a:6 bccie-dae te surat crease wea PR TERre122, 133, 410
LOGEXCEPTION i i gasies aia etc ar ae oma sare hbase ne wk 6 arg a RONG veiw eee ULI S oc Ebene alleeg ean ee 122, 140, 410
LOG‘ LIST COBES EXHAUSTED 2 ing peep cease ise aaa geeks dag eines ae eevee nd eae 122, 133, 136, 410

Log Parameters ...... 7, 70, 101-104, 122, 126, 191, 132, 135, 194, 246, 263, 275, 307, 334, 355, 384, 396, 408
LOG PARAMETERS CHANGED coin ici ci cwd ee eee ta Oe obs cr tieed es we tieee eae ee de 102, 122, 408
LOG SELECT cornmanid ics cee tee ee eed eae ee pi wopta lel nein act xvii, 101-108, 131, 132, 134, 137

LOG ‘SENSE GOMmINANG 1.30 oiiso.s See ken Eee anelieba die paleseh bp .aceb bela ae wide xvii, 101, 103, 131-133, 136
logical block....... 4, 7, 48, 68-70, 74, 81, 91-98, 114, 115, 122, 139, 150-152, 154-156, 158, 162-166, 168-170,

172-175, 178, 179, 181, 182-184, 186-194, 198, 204, 207, 210-213, 216, 222-225, 229, 231, 233, 234, 236,
276, 277, 280, 282, 283, 285, 286, 287, 289, 290, 293-297, 300, 306, 308, 310, 318-320, 338-344, 346-354,

358, 408

logical block address .. 7, 68-70, 91-93, 115, 122, 150, 151, 154, 155, 164-166, 168-170, 172-175, 178, 179, 181,
183, 184, 186-193, 207, 210, 211, 212, 225, 229, 233, 276, 277, 282, 283, 285-287, 289, 290, 293-297,

300, 306, 310, 319, 338-344, 346, 347, 348-354, 408
LOGICAL BLOCK ADDRESS OUT OF RANGE... .. cc cree cece tenet eee eee teen een ener 122, 408

logical BIGCK GALA. a5 e-i<-semrasie ieee dre see COME eed ae er Vane non Taree gheoe Bae ECE A a aati Te S901 191
logical blocks per second of audio playback field 6.0... ... ccc cee eee eee eee 310
FOCAL OT PAVSICA BOP Eo. othe a. oe ib. bo derteceie! 8A cab etecelnd bara etalk: dak ab Behsilaraoe Pui Wes se Peele a ave ng pbs 8' 206
logical record length field...0...eeee eee eee eee ee eee eee ee eee 182
logical unit ...... xxx, 4-6, 49, 54-57, 60, 61, 68, 70, 72-75, 81, 83-89, 91-93, 95-99, 101-104, 106, 109, 112, 113,

117-119, 122, 125, 126, 127, 194, 137, 139, 144, 145, 148, 149, 153, 158, 165-171, 173-181, 183-191, 196,
202-207, 215, 227-240, 242-245, 251-254, 257, 259-262, 271, 273, 274, 288-290, 292-297, 305, 310, 323,

325, 329, 331-333, 341, 342, 344-354, 360, 364-368, 375, 376, 378, 379, 381, 390, 393-395, 406, 408, 409
LOGICAL UNIT COMMUNICATION FAILURE... 0...cc cee eee etter eee eee 122, 406
LOGICAL UNIT COMMUNICATION PARITY ERROR 22...ceeee eee eens 122, 406
LOGICAL UNIT COMMUNICATION TIME-OUT .. ccc eee etter erent eee eet eueee 122, 406
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LOGICAL UNIT DOES NOT RESPOND TO SELECTION .....-.-.. 0c cece sue ene eee eens 122, 406
LOGICAL UNIT FAILED SELF-CONFIGUFATION .... cece cette tte eee eee eee eee eee eens 122, 409
LOGICAL UNIT HAS NOT SELF-CONFIGURED YET ........5. ae ait A seine ete Spl als la wtaralelae ah 122, 409
LOGICAL UNIT IS IN PROCESS OF BECOMING READY ..... 0.060eeee eens 122, 406
LOGICAL UNIT NOT READY, CAUSE NOT REPORTABLE 1... ccc cee eee eee eee 122, 406
LOGICAL UNIT NOT READY, FORMAT IN PROGRESS ...... 0. cece eee eee rete tee eee 122, 406
LOGICAL UNIT NOT READY,INITIALIZING COMMAND REQUIRED ... 1... 0c eee eee 122, 406
LOGICAL UNIT NOT READY, MANUAL INTERVENTION REQUIRED ......-. 0 cece e ee eee eee eee 122, 406
LOGICALUNIT NOT SUPPORTED: vo iasecea a-ao'8 ied tas.cra drips GSE dy eke eg oe! Map aaa el 75, 122, 126, 408

logical unit number ..... 4, 5, 54, 57, 6B, 70, 84, 86, 88, 89, 95, 96, 101, 103, 104, 106, 109, 112, 125-127, 158,
165-169, 171, 173-175, 177, 180, 181, 183-191, 227-230, 232, 233, 235-240, 242-244, 257, 259-262, 273,

274, 288-290, 292-294, 296, 297, 305, 323, 325, 329, 331-333, 341, 342, 344-354, 360, 364-368, 375, 376,
378, 379, 381, 393, 394, 395

Chi rrr ere re errr res te Ce eee re et Cee ene ee ee ee ee ee 227
COPS BTE aisiicsi atacanand wees apa aeerie ach losers rmaie alae Cale puvlasa eae Lace eigen hee wears lite sid aye hd wb wg uw Wun ee erp raed ys 132, 133
LPAD SIR: res ER cauaue See lode aval ale tore mi a avast ed aah Seep inca arly a ge a a Redd te SN wade 2B acy lw agar tne ok alee be 206, 207
LN Aea REBT seca cor ng a ae eye ger Bry oe aR Ee nyse ee ne ee Ws oa eras eee we we Oe een war 376

mandatory .... xxix, 4, 6, 52, 54, 60, 67, 70, 85, 114, 115, 125, 157, 158, 160, 176, 177, 179, 180, 221, 226, 240,
258, 273, 278, 287, 322, 340, 363, 392, 399, 412-415

maximum additional partitions field. ...... ceeds ene e nen eee eee ence eee eben nn ae ee 253
Maximiunn Burst size fell. 2 ees a are aie hoe aa stere aaa owe wae ae ae le gn Oe eT ae oea ele rle 143

maximum generation address field .. 0... cece see eee ere eee ee eee eee eee rn eee bees 346
maximum line length field oc. ccc cece teen eter ee eben er ee wane es tennessee enews dea wnes 267
maximum nurriber of notehes field 1.6.55 ced ced kOe ware artad tre Fah ace ete 4 Tk pte eaa Teepe eae 206

maximum pre-fetch ceiling field .... 0... cece cece eee t etn e reenter eer ne eee tinea 198
maximum pre-fetch field ..... ccc suede eee n bed eee ee eee eee TER Eee Ee eee NEE eee eee 198
maximum volume sequence NUMber .... 66. ecteeteeeee 383
MMIGVal ia ¢ stra staat i ora Sie Bs aca Weietal eat we wT aceite ae age oleae ce cies ds Waal eye oman 298, 301, 303

Measurement: Units Pages. ss .cce tree eerie cee en ee elbe maa ele boned wd Gee eee bute Ba xxi, 335
MECHANICAL POSITIONING ERROR .... 2...eeeee eee tee eee eee 122, 407
MEDIA LOAD OR EJECT FAILED .... ccc cee ee rere tence rere etter bee ene ee eennnees 122, 410

.MEDIUM DESTINATION ELEMENT FULL ..... cece cece eee ere ere eee etree tee ete bees 122, 409
MEDIUM ERROR . xviii, 116, 119, 194, 196, 155, 161, 171, 175, 194, 223, 225, 231, 241, 242, 244, 263, 275, 277,

286, 307, 313-317, 329, 330, 334, 339, 350, 384, 397
MEDIUM'FORMAT CORRUPTED ccccc ieee bic cr tent re eee emer eee eee eee Od Pelee 122, 408

medium format recognition field... 0.0 cee rece ete eeeeeee teen ene nee eee ne 258, 254
PAEDILIM NOT PRESENT, 5.9 c5:acs-hinve ocayal a tant a lk ye epee) ae a adaea sabe aon ard rede gp Alagany Gog bia’ 122, 126, 409

Medium Partition Page. icc ec badd tren ea ened e ene eae ee ee ee nde wine xx, 249, 250, 253, 254
MEDIUM REMOVAL PREVENTED vo. scence cece ener eee t sence renner tree enpnenages 122, 167, 410
PASAT FOtACIOR: PAG TENA soya ig ed iete ket aa ee Tae AL ed de ee ern. oie eu yee ah ey 202

MEDIUM SGAN GOmriinanal jg ciiass aaa aiem aa eek dpe aera ne tape edema eae OE xxi, 276, 339, 342-344
MEDIUM SOURCE ELEMENT EMPTY vis cii cc ei ees ic dee tt nen ese ens peemerrese ne eead wae 122, 409

medium transport element .......00+ 0000s sear eee xxii, 359, 360, 364, 366-368, 372-375, 385, 386, 388, 389
medium transport element address field... 0... ccc teen eeee nee e eee rennet eee .. 860, 386
THBGUUNP GE 6 Secee iad Ueto a iae ea die dath Ad wea ies aR wt. Bias xxi, 137, 156, 195, 205, 206, 307, 338, 355
medium types supported 0.0... . 00. c cent eee ee te tee ete e tenes xix, 196, 205, 309, 357
Medium Types Supported Page ... 1... cece tee eee ee teen ee eee teeta ee eneaes xix, 196, 205, 309, 357
FAGCIUNPCHANGEN GQVICES 5-4 5, 0.000 Wine Paine week eee Mrck aiaie ei a eV Ele a giclee ea bok ay ee wee ete 359
MESSAGE ERROR vaca nite setae Cat sae weal sy Gea ewe See Caw RNG pan Ds eee Ces 47, 122, 409

MESSAGEIN phase...ceceeee eee 46, 48, 50, 56-59, 61, 63, 66, 73, 401
MESSAGE OUT phase .... eee e te e eee ee eee 40, 42, 46-49, 52, 57, 59-61, 63, 65, 66, 73, 75, 81, 400
MESSAGE PARITY ERROR .cisaie. aise Spi nila aug ia mim abed eile nde “phsparncn.W:Scavern ain devipieve's quale a wieae 48, 52, 59, 63, 65
MESSAGE REJECT: iss csc erteeaea- site tee fib gia ds Gia dF bdrb eee eA Ra reid a ae had iyi 52, 56-60, 62-66, 80, 141
NMOFSBIE, kgs taecreaianin og pa Suwated dee feteoee f Sad Stat eianiie Wet WP Apa eceaauipia acct ey 197, 198

MICROCODE HAS BEEN CHANGED Vos .0nicaseun een eeennnee er eaeaees cuban renee 83, 122, 129, 409

pralinivaearnn: pureetater Fiala s.g29- vee ne, WG-5 eles gal lin Cuno ela ER Sipe Ole Fae FRAPS ae oh wee ge 198
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minimum volume sequence NUMbEF ... 6.66. eee cece e eee e nent ete een n eens 383
MISCOMPARE wae r ere ee cee cece rete n rent ee nnnre ees 88, 96, 120, 122, 187, 189, 242, 243, 350, 354, 408
MISCOMPARE DURING VERIFY OPERATION 1.0.0... 0c c eet ee eee tee teeta ee ee eens 122, 408
MISCORRECTED ERROR... ccc tee tee er eee eee ee eee ee eens OREO EEE ee ReneS 122, 407
WAG TIE: w sacccss doe tace ace Sy SUE TT RS SEM AT pS Sadeage ee ESP REE Nn epee aa R MONEE e kare 201
FICS TSN ara.5. ose dodepare Sie Giclecg lal any epallerale a egies xvii, xviii, 109, 110, 128, 243, 247, 264, 266, 284, 296
mode parameter header.... . xviii, 105, 107, 187, 194, 195, 243-246, 256, 263, 307, 308, 335, 355, 356, 384, 397
Made Parameters .. 7, 70, 83, 104, 105, 107, 108, 117, 122, 137-140, 151, 176, 179, 194, 196, 216, 230, 237-299,

246, 263, 286, 289, 290, 292-294, 307, $21, 331, 333, 335, 350, 355, 384, 397, 408
MODE PARAMETERS CHANGED ...... 60. c eee ee eee ee eee ieee aly Okeetacr ae Rititaun's 104, 122, 408
MODE SELECT(10) command ... ccc ccc cece ene tet ee renee ee eee eeeee xvii, 106, 109
MODE SENSE(10) command .. 0... ccc cee een eet eae eee tenn ete nena xvii, 106, 107, 109
MODIFY DATAPOINTER 2... ccc secre eee 5 ab taedeeSRELIGGR owl Nepuy dyed ER aeiaty heeft xvii, 52, 54, 60

Motor Offidetay TED coisa cca sires eerie acueety aceucmaeie elena dre BIFLg Roe RUN Qonle EB bw wa 200
FEIQEOR CORT 6, carey ean to 0 id Sa alo soe eee ay ret availed gel Ble thes 4B od annie ee botnet EURAR eae yard, San a, FINE AE A eee 199-201
maton on: delay field: 6... esse cece wena erase eye ne sneer nie ee eae ee Pla glee ae SL eabe etnid, osatads 200
MOVE MEDILIM compniaritd 14:a-0 10 o% atscacecyse vceceprcalu ce wlio) alelale dustetens ab a.e a ps Gon Soe FYE xii, 362, 366, 367
MSF ieee Wie Grate ay av ace deat etge weit ete xX, 280-287, 289-291, 293, 295-297, 300, 305, 306, 311, 319, 320, 414
HME ie EP REE EEREer Cer Teer an a ee CRE ee ee Tk eee ee 385
MULTIPLE PERIPHERAL DEVICES SELECTED 2... cic ect errr rete e eens 122, 406
MULTIPLE, READ ERRORS? «occ. cccccuceus oes ore sheer preci’ eun ator ig sone td pon asad. ayaa ear g Maen ebace Sa. are. pomea 122, 407

multiplication factor 04s. ceasea ee ne Dav eee Ed TE PSC EaD CaM ORE CO eee Ea Tees 197
PADD BAGS ee edise SS sad sca NE, Sara ha Ahhh cack TS GU eve Oe WM RU evel a Diu a salnfalen awl BW aga aa haw bed 204, 206

negation period ...... Areas cls Rete hitch Fed ee Pee PE EAP eared, & ieee 35, 36, 38, 43, 44, 403
FOXUS:. siesatale a attadenigae ab yeas 3, 4, 39, 48, 54, 55, 57, 58, 60, 61, 70, 73-79, 81, 104, 112, 113, 141, 237
NO ADDITIONAL SENSE INFORMATION ......-. 0. ccc cscs eee eee eee eee 113, 115, 122, 126, 406
NO CURRENT AUDIO STATUS TO RETURN ..... cece eee ec ee ee te eee eee eee eee 122, 299, 406
NO DEFECT SPARE LOCATION AVAILABLE... 0... ccc cece eee teeeee 122, 175, 350, 408
NGCGRP POUND) sak i scarcalvistel cap piuieere; cpa, bie vepece a ariine Wealth hye ale ba waite pA Rew PE a eee Mee eal Te 122, 407

NO INDEX/SECTOR SIGNAL wo. eee ee ee eee eee ee ere eee eens eee e ee eaee sere nee 122, 406
HO OPERATION wi aciractsecteat gh oeratevele a aise fea gi edlact plete iielota Abd anh de gle GRE area Fda BG Cae Gena 52, 60
NO ‘SEEK COMPLETE .6i6 cc ca-tet aiid teeta Brien taeda ee ae Cee ae eae 128, 406
NO SENSE 2.5.88 000% 64, 76, 113, 119, 126, 171, 181, 182, 231, 235, 2396, 240, 241, 243, 245, 260, 285, 344
NG WRITE: CURRENT. «cic ace a gusce cexwiecp 04 wlacedia rene ayn alg annie inaiii Bopeicla ede SACP Lee eleumeh Sede et ee eda 123, 406

Non-Medium Error Page 2.0.0... 0 ccc eee eee eee nen 184, 136, 194, 263, 275, 307, 334, 384, 397
POR BGShs Sia-5 Fe adh asi ata Seated Sg See appenae RVG Alwar d'e aCe PR Ge Sin goat as ny kcal steal Aw, kp dhe Gcecape Reale» ... 9375, 376

NOT READY... 76, 108, 117, 119, 122-124, 126, 127, 151, 158, 218, 226, 248, 271, 285, 289, 291-293, 321, 390,
406, 408, 409

NOT READY TO READY TRANSITION(MEDIUM MAY HAVE CHANGED) ...... 6.0.0 c eee aren ee eee 408
CORRES? EA? oa ceases shee ata ate aa Eves a tah tar Reig ge wnele osu, penton Weele Riouwe' bes Que ye wierd CoLetp race ata eae wh 9 Sale wey 376

Notch and ‘Partition Page vse es crete ns ales abode le alee HB ape a gig TEMS eee ha ee Quek ale cekne 196, 206
PREPAC CUTER -s tact ecsta ts oe DO pet aveneraraeadd dee Geka GA Ad Roan ashe ORG ee A A ee eae tue auabace abe 206

Rube atiblooks Cela) .sf Fc F Fai OSS Feces P82 eG ave Sie pian, aay 90-94, 139, 165, 184, 186, 191
number of Blocks Ir Guten66a. 6 iG Viste oh rn Se Ate ee UE AE WE Se a4 AW Gall Hs ole ating a ale e,¥ 4.5 234

numberof blocks requested field 2.0... ccc cee ee ee RENEE EEE eee EES 343, 344
HUMBEr ot MOEKS te Sha HOle as, cicsrata cs 6 Oe-aei o en Bereta weir Se eT ES Be Oe CED wie ee 343, 344

number of bytes in buffer field ....... ccc eet eee e eee eee e ee eee nen nee a acnaGbaw-0-0.0.Cina len 235
NUMPBSt of CVnSES Held) o. 9.5.2.5. 6. ceed aca sever ge Sia esetiee, dicaaye Ain cacy ede SIAR aaa borede%s 200, 214, 215
number of data transfer elements field 2... ... 0... ccceeeeeee ee 387
number of elements available field .. 0... cece tee eee eee een eee eee eet eee ete ees 369

NUMbeY Of F wants, eS CV Ha sg sage SS hee ie ey aaa a BR alae pila Wigs ace ey kab acouay ed mle pimp eon gue au 314
Bar SE aes Tes trans on a ex ile g cee w lt SW ate late ae dba Siete elas an iete blue eeey 4-8 eaten ed en Athy 200, 214

numberof import export elements field . 0... ciceeete eee eee eee eee eee 387
number of medium transport elements field ...... 0.00: cc eee eee eee ener e een entree enn 386
PALATESCOL SCS. TIC hee 3 ecg an 9 Late ie ace Neto gta y,aylpled- a Ge Grae 9-0 apt Ele ase e wien 4 aleiahaypl ee. lasek praca? ee 182

number of S units per M unit field .. ccc. c eect e eee eee tee ee eee ee eee eee 311
numberof storage elements field... 0... cece eee eee eee ee eee eee thee ete ene Eee ea 387
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OBJECT POSITION|Comming a's aces Sie siete ate ani VR ed OLR eE TS A Meee ale Sat e- tie been ohn aoa xxi, 329

offset boundary field. 44. cca e sate nie ae eee eee NE Oa eT Re Neleraye oe ale a eaN 414
operation code... .. xvii, 67-70, 86, 88, 89, 95, 96, 101, 103, 104, 106, 109, 112, 122, 125-127, 158, 165-169, 171,

173-175, 177, 180, 181, 183-191, 227-230, 232, 233, 295-239, 242-244, 259-262, 273, 274, 288-290,
292-297, 305, $23, 325, 329, 331, 332, 333, 341, 342, 344-354, 364-368, 376, 378, 379, 381, 393-395, 408

OPERATOR MEDIUM REMOVAL REQUEST ....... 0. cette erent teen ete eet eens 123, 410
OPERATOR REQUEST OR STATE CHANGE INPUT (UNSPECIFIED) .... 0... 0.0 cc ccc e eee eens 123, 410
OPERATOR SELECTED WRITE PERMIT ... 2... 000 cee ceee eee tee eee tebe etnies 123, 410
OPERATOR SELECTED WRITE PROTECT wiriavieiig ce eee ce ygitiere Ohare eve gees ayn na ede emaiee 123, 410

optical memory devices ......0.06 xxi, xxix, 115, 276, 279, 338, 340, 355-358
Optical Memory Page... .. ee eee ee eee eee eens eae a ata ace apa inare xxil, 357, 358
ORDERED QUEUE TAG a ucces eis oe ive ware nie ee ene ecard empeniaen ee necee wna 52, 60, 61, 72, 79, 80

GUTOR TUS 50 sooth cuen ards ee olan ve oar. 3 aller fy alate gad We BES bla pee acadgsnteterds pravh miacet: Ae a unege ee ata tag 123, 410

output port channel selection . 04.0... - seeder eee eee eee ieee ene ee denen deen badeans xxi, 310
OVERLAPPED COMMANDS ATTEMPTED ........ 00 cece tee eee e teeter treet ee eee eee eens 75, 123, 409
OVERWRITE ERROR:.ON UPDATE IN PLAGE, wie ccc Sai eee ea nek tee be afeee ea eed gra 123, 408

PaCIng PFOLSCON Tl wie ii.s slate ate wane neyo ats 20 6.8 elie a brain iis Wb Gig! yal A REG Geb aleHET 6 Soletrlelele os slate 270
Pad Dib sess gees adeaeEe ead wee ae Bea Seow eR Bema aoeee 89, 92, 94
padding typefield: aii eevee ae parte Oe ae eee DE eee Es ee ea Dede ae eee a 328
page code field... cece vere eee ene eneeennnns 96, 104, 107, 108, 112, 130, 131, 139, 146, 148
Page contral, wacces ee eee ped ea le eee rn ne we aR eee Cet ean e xvii, 107, 103, 106, 107
page format .......00: xviii, 104, 107, 112, 125, 129-131, 135, 139, 140, 196, 250, 264, 309, 335, 357, 384, 397
PEGS TANSTE avs cha eked hae ee ee nle ew ee ame awe Rae 130, 131, 137, 139, 140, 145-149, 193
paged notched Tela p:i0-5.j.5,0c,ae-ea Fae OF Mea gs sad L ME Seas FP aie Gib bap ole, Fale dob Wldipte wl queieuy eters 207 |
paperinstruction parity check iiciiee cece ee eee bee e eee dee ead deans ee hea wea new 265
PAPER JAM oo a7etrak baad vehd eyes Nw Sled nba wie wb aaa ae gtie e RA 8 iletarg) one Soar at .... 128, 329, 409
Parallel Printer Interface Page ..... cece eee eee eee e nee S nuntte ole) Go ables y Aceh apecictrceateceQeney 264
parameter code field .....4 0c sGed eed ee eee eee Ne a eben e abe me ean eee nie xviii, 132, 134
parameter code Tasety.is secs adenoid as panne airs Rawle d Modoc s AiR Gane ew aid eae a ne. bea veleel eeie 101
barameter date lahgth field W.isi5 <iuiaias dates bleed Chednensupst Stile bi tea cots adiweda eran 86
parameterlist length ........45. 64, 68-70, 88, 89, 91-95, 101, 102, 104-106, 123, 125-129, 342, 343, 381, 408
PARAMETERIAST LENGTH ERROR: 505 3.ctt ie 9:5 560a-oa arate Pei cd ade ad ate eB evevirln wiacale se 105, 123, 408
parameter list length field .. 00... cece ree eee eee eee renee eee ea eee 89, 102, 105, 126, 128
PARAMETER NOT SUPPORTED ....... 0000s ceeeeen pienactoa das ie 6 -esioa) napa e ae a ae Aare Ch oes 123, 408
Parameter pointer COMO): soe cio wetness nue ee eee re melee pelea gn wle le bg sian plain meog prarbimreceiel sie alone 103
PAPESTR TNLta cpr ye teks egcgseraw hd Snack ek eased dpteas rapt bE Wd aed Rate oes Regal eed ase aaa anal wlode a 76
parameter value Feld) fisted ascnee ee a ee ele Lain panty odie ee dele Demag bd Vene dia Place gevetad owaa's 136
PARAMETER: VALQE: INVALID05c: eco uses. vias vn te Deana sw leceeiaya-uge Wiglle Gioia bea Paeuad Weedeta kane eed 123, 408
PARAMETERS 'GHANGED nis oye ig ph eee rng he cle rh Gre ae pias gle Girma win Qed 102, 104, 122, 123, 408
parameters savable ... 139, 196, 199, 203, 206, 208, 214, 216, 264, 266, 269, 309, 311, 312, 318, 336, 358, 385,

386, 388
Party SHlCE HOG os ae aioe ee eee ee ea ea eee nl Os Bae eae dO ETN wT a aware 264
PPAATIEYSCHOTT 5.5. ci eatnn Ge tate le DAE Benge ncedoa OUD a A: onde area's Gaecar ped! uteandely ous MV alee a weaani aceite 270
partial medium Indicator: 06.6 secs eh Re cee da tee an ere dee epee dodo ese woe ee 170, 295
partial results Rcceplable: c.6i4 scp g baie PSs Hea ace we by apepele a wie diimasd Wincacaid S5ce del Tbe a pain le tea 343
OTRO TN aes asa 3 scien ae a nol wie Scat Sieaiaci bm eval aig] olde banat nie ol ele gue RNA. Wye a-Sargd Meaoaeala aa 229, 250, 251
PaO Size descrsieges ey a hanes eRe HELIN EC Ree ee OF) LORE EOela® aan 253, 254
PratRIOH SISTA iain 5a 0a Stet a ale SRS AG aye Tine aes Nate we Oe ae a) aALES GET e 0 DOI cleiastae pale live 254
PAttiGn SPE AMG TIBASIG pestis ea Gide awed side iwinha ad eA EE a0 8 a ae eed OEE Klas bee ey 253
PATSPTT TSI 6 cc rash ci s:t cab wad non ele adh gcse ranean eacuae eh wrk a augue ake sce ae eew uN waa aa SE wie a aR mera Re a eS 182, 183
Patten Teeth MN eae Sate a Din Soa gk aN area Rental alealens Oya) 9.90 dle. eclnctlacin ged ecb) wowce we ajdt aa 164, 182, 183
Prattern type Tele cass cece pes ace a gt gemaiaaye a nome hung wok, ALM meses God Capel at sao wt bd qin RC nkeldwg mcen pea ara wiped 164
PAUSE RESUME GOrmmantl Saisie cade seon Gb Sgy a gaia aca Gearasands dap arate iyeay Ulva, Gabo Ba etala rel avenencente xx, 288
PPE ENS ca ove gh ws CIN seal wei HP, Sea gh de GIT wo sehe PAD Vg reheat res Dara a at db a/WS eda oohe sd pesate Wipe siea 101

PRR BR sass SP aah noes Sine EME 5 che Fe! Hast Tyna ate y Iahia by hand Dave far leee (anton ya ae AM 10s, a fe WISN ame e GEESE 209, 255
Peripheral Device Page ...... ccc eee eee eee xviii, 140, 144, 196, 250, 264, 309, 335, 357, 397
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peripheral device type field... 2... ss sec eee cece eee eter teen teat renee eee eee 145-146
PERIPHERAL DEVICE WRITE FAULT .....0. ccc ne cc eet ee bebe seen ene ee cede ene ne eens 123, 40¢
peripheral qualifier field 2... ccc ceeener eee eee ee EE eee Eee 145-146
PF Bie Soda ee eesrede ole) peed tare aad araca ni ee ae eee ee neat nua eres e a ete 104, 125, 126, 12¢
physical block data . 6... cece eee etree renee ere EEE EEE ER REE ER ee ees 19°
Pin 1 field... ccceeeee ee erent EEE E EET EEE EERE EEE ES 20°
Pin 34 field 0... cece ce eee eee eee eee eee een eee ee xix, 201, 20:
Pe)aan(=|axix, 20°
PIP! Sparteacer 25 yak Wee miele are Tied pane Gs Mpa ae Da RC OE ap ae Raleee sd ae fatere: weed nem ian Sedia a AT ae 264, 26°
PLAY AUDIO MSF aarmmand ¢ caawiswis feeds an oe dis teie ececeitre tora rerg oa Gaels 6 Wie eed oa kee eas xx, 29C
PLAY AUDIO TRACK INDEX command ...... ccc ec ee eee een pee eee reba xx, 29%
PLAY AUIDIOMO) COMMANE 6.6 ios) esveln Ware these fue aeg a Big min na ala (eod de aUe epee are Ug wea aad Wk wk xx, 289, 290
PLAY AUDIO(12) command ..4..6. 005 ees ee eee eee nese rene ben eek edb heen neds epee eae xx, 29(
gO)een ere en ees re ee er ee ee rr re ee er re toe er 171, 17%
PMIUBR icc cac odie ccd, ES 2 Sow tein See ee lela ee oe we eal edee ad be eed 151, 170, 298
POSITION ERROR RELATED TO TIMING 2... 0... ccc cee eee eee ee een e eens 123, 406

position function fiald . 2.06 ete eee eee ena eee ee eeeeeeee 326
POSITION PAST BEGINNING OF MEDIUM 2... cccreee eet eee tee eee 123, 40¢
POSITION PAST END OF MEDIUM ....... 0.26 cece cece eee eee tee eeeee 123, 405
POSITION TO ELEMENT command ....-:etrceereteab eves ten ee be ee eeeneeenereneneeennns xxii, 367
POSITIONING ERROR DETECTED BY READ OF MEDIUM ou... eee eee ee tee eee 123, 407

POSTEO pyc e renee eens eA Ne eRe EE EERE eT ORE RR eee De nee 208, 25£
POWER ON, RESET, OR BUS DEVICE RESET OCCURRED .... 2... cue cece eee eens 123, 40€
POWER-ON OR SELF-TEST FAILURE (SHOULD USE 40 NN) .... 66. cee tee tees 123, 40
power-on to selection tiM@ 66...eeenn ek cette 35, 36, 47
PPS BiB a. esate ry-cavey vite. ake b aided “4 sh W eleaaecy gana Bead ee RR age Adib ety GUA aoe) (ee BY a Bye ae ONS, bee tp CCS, 102
PRA teres acs ware eph dd Oe par dca dy welerape pee eG.e eRe aaa slecela on alee Qacrth aoe eee l-0 ad DUNe psoas ape galore 342-344
PRE-FEITCH cominand vi i 6.Ss.0eee ole a ea G ae ee es eRe ies On QW Red eed ae RR xvili, 16€

PIOVEME: ve ate cnws xvili, 26, 49, 62, 100, 150, 152-154, 157, 167, 177, 226, 238, 252, 277, 287, 340, 363, 418
PREVENT ALLOW MEDIUM REMOVAL command ....... 0.0 cece ce eee eee eee eee xviil, 150, 167

PTQVERIE OIE: isaice saoac aw racone a -asnceesa cia 929 epee ea ne cmens a aya raw ater’: sod wean a punky eal paeregoieal ele 153, 167, 177, 23&
riety AHS NGE ose. dons ershweavade ata tek baie de aoapinws aged baemans 123, 158, 161, 171, 172, 40€
PRIMARY DEFECT LIST NOT FOUND... 0... cece ee eee teen een nene SaaS our 123, 40€

Primary VolUME@ tag 2... ceceeee eee eee eee eee sence an eeees 362, 371-375, 382
primary volumetag information field... 0... ccc eecteeeeeebee 371
PRINT Grrrirriahiel icc g teens Geel sels leve wis oe wie dirs eSls i 2.8 FR oe ee GA ean xX, 260-262, 266-268

printer devices 2 cc. cei ce reseed eae Dae ees xx, xxix, 174, 115, 257, 258, 261, 263, 264, 269
PrintePQptions Page si iia cece ee Cockers se ci een eae ee Fae are ae EE eee ame 261, 262, 264, 266
FIPOTTEY FUGUE. 9. asc ip gence pie ee ae glecasniiy abera lar Radrs om, wig ae Coa ad eed ag A RE eR eed adi gn A e Oy wae 90, 197
product’identification' field) ....c-cc eee escuela ceed bd one eee were n eae RE peed ee ae els 100
product serial numberfleld cece eee etre tee ee eee eee eee eee ee ee eee eee eee eee 149
progress Indication fidld 2.0... recente teed eee neha seek da a Ree eeee eae 117
PS bit ..105, 107, 139, 161, 196, 199, 203, 206, 208, 214, 216, 264, 266, 269, 309, 311, 312, 318, 336, 358, 385,

386, 388

FRSC siesta wince <atan-nra day whonnp chia ail on pga ea Gide, VAY vl Rath ed, NalaeSt gag ap pri scar eeydac ener bngra Beate oy aeatiiriiaet asmiat § 253, 254

POG ir ae 4p ESondarg gO Py ally one wiecnee tee a Tapa lae earaaia alptbe aT AigtG Plone other dy dud ieee mast ae ae ele 371-375
CEE ISG op cso. b doa 3.9 ecyarplapd Yeek bcd einoe eae Sacp bak. Qk ip li lay bad aka tata’ ay ale b aap bik A We ahd ty wid Glad fy 2 ke ak apa arate 144

queue algorithm modifier field 20... 0. ccceeeeee beeen eee eee eens 140
QUeUE EFrOor MANAGEMENL ..6.eeeee Re Eee e eee rene nee Renee aes 80, 144
GOCEIE UI SS aS. ai ee ncn ve ate ec wlare fe lsta py Geel aa Beats aT ATT Bre ame ip ROR on ea WE AT em a 78-80

HUGQUG TAG! 06S eee pane aad Paella ae Qa eae xvii, 4, 49, 52, 54, 57, 58, 60, 61, 72, 78-82, 140, 141
GUaHOR VO PrOtOSs wx ce Mee ceasing ii ais Cacia ites miha aan brea ae eed ete ead ad a ee 4, 55, 80
PRABNP ABI asian area Cecev dt hes Aye 5 cee snccatln, leg RUS. AG erage w BAe chide SMR on ay she: Be on AoBthy eaiailen aaa Ube der erie ate 141

RAM FAILURE (SHOULD: USE 40° NN)! vies ea tine eat eee ane nels ene dina dle gd ea ey bas 123, 409
RANDOM POSITIONING ERROR: ca. ccs cee c cerned tenaendad needa ae eee eee a ae wake eee ee 123, 407

RARER Bite ose sie .apye-cncpceapr adie edad Eyilage boa ek 7a aw ve ed ae heb, a nly Ska eal gaan ORES $48 GOLD we 193
\-|¢ ee Creer Arter errr Terrie nr cree eee ee ae To eae rc Tee re ee ee 236, 250, 251

432

OLYMPUSEX. 1014 - 460/468



ANSI X3.131-1994

PUNE séweiedea. Geaskna/d alg omuk dcop tral Del pee, drab haba bake BUG ster asee eee) OY Wereiel e aeasn SDECaCH ele areaceoe: dull. ale Nboe 208
PACED ENG eS cor bee ksa epee ab pactee kan 0 ip Wg PORED, cg Whe TRC iny %m, Wop Pa ey al elpeileta Dl Ue /aje lee lin ashe “a falelyslrialcy pre nledpaibyel-r-muGaanse 197
READ BLOCK LIMITS command 35 Ryda igang Se Sd TWEE p geet mers CW ey -cda Sia dae dard BE xix, 230, 232, 243
READ BUFFER command ..ccia cee ci eek eee eee ene beeen ened eee ee xvii, 109, 110, 127, 128

PCL ENS COCO: <gecreta dnteg aa Rea WE Ay CS ba eto he tata a Ra: a eC Scae Bg 5 BE Reise (znd Rw Bie Takraw Cada era 197
READ CAPACITY command .. ccc cere nee et nee ee ene nen e knee nnn xviii, 150, 169, 172, 295
READ CD-ROM CAPACITY command ..... cece recente eee ene eee ene en eens xX, 282, 283, 294
PESCL COTEOUS eier carne eapere ale alee al epey edie anlar oe asad) wb nab ae alae ae Beep Tie, we be wa kale we acento we 208

READ DEFECT DATA(10) command ii .cia ced da ke kaa eee re erer ped eel ae ed hayes wee 345
READ DEFECT DATA(I2) comimatid .6 cuca ene eerie ee end awe e ea eae eee ee xxii, 345
READ ELEMENT STATUS command ......-00 cee ence ne tee ee wrens xxii, 361, 362, 365, 368, 369, 377
ety COT EIR VEE opie GiGi pets ake aera Rede d a are SWE S Bema) weatarara Fab Mica ia aaa a te whe Tae TT BT 178, 179
READ GENERATION Gammand) ice ias-ieis cc cade ata eres ne ieee ens Oo oe 1 eS Pa Honan al oP xxii, 846
READ READ ERY ObTOAPIes be sce pecan gee Ct a Bip VG Seda ve ae ton Gy Tod owen ame apa Va pete eet xxi, 296
FRAC AFITsym Sah nC av Oh eds. ph ay cay a lp ub rat Gus ea dace ti oe Be aepeielic pela ep abt ll al kee SOON he! toe lee Tai peided 184
FREAD ONG GOrrarnalnhtl ci eseca die quia oye wipe a aoa pai uanece! ee ectneea in yecateua ade wafer msded sasmsar yale mad, dangacare, wd xvili, 173, 190
FEAR PASE BEGINNING Or MEGIIIA Saco iw mirte tie ete weep iite ornare pean e tenictatin nine aie one eeyinwaaie 123, 409
READIPAST END OF MEDIUM |e aey.ccecrctrea a a wie pate ale ety OS -airte kyr oh cieinbip vie ae oF Bib wtetedte igh fey 123, 409
READ POSMON COnminAnG. ioe kecduien 26 cneos DW MAA DeUIES Ra Ea Se aR tte xix, 223, 224, 233
REAR RETRIES EXHAUSGED a isin 6-4-3 fcr (eed oe don arecd eanreyis a salecas dokeb doacwes ened stein chap ean Feber eNOS 123, 407
READ REVERSE GOiri ack c cee. a coe Fie era eaeiese Ga ere an Wenig eee alevec eed ela maw ace alate free aca dip ee xix, 235

PATE ai, Feo eal AG: ecklovite i ptond) beech Gl aa ie pa wOned ah ian a) lg Ped aioe Aub, degra Pde ar chlace 178, 179
READ SUB-CHANNEL command ..... ccc erect eee eee ete teen eee ee en eens xxi, 283, 297
FAECAL Tidy COPMITIAIIGD "i acckcarctaca, aah Sed- 0 Rca Heh eee ance NE EGG abelel aT Aes we RG ROMERO LS Bea eotas xxi, 281, 305

READ(10) command ......c scree ete e eee e ee ne aes Ficlolstelviges ptt oe pS le Sassen etteWs xviii, 168, 189, 344
BEAD UTC) COMMA 4 ie ccna 9 55 609 De Ome ys C pang arm ea. ing ap yg Te, ba Bld oie MMe He Wi xxi, 344
Read-Write Error Recovery Page oc. ccc n cette ee ete eee ene xix, XX, 189, 196, 207, 216, 225, 250, 254, 357
raady AEN permission. 2.0.5eeeeeeeee eee kee eee 144
REASSIGN BLOCKS command .......--: cece eee nee eee ee eee xviii, 151, 153, 159, 174, 175, 208, 339
PREGED COrriteretti th a: tweseruc oie ieee a 6 pcaen socal ara aac ome jaya bea ou my a atin pied bara) by Pony dada a gine cane wad ag XX, 271-273, 275

RECEIVE DIAGNOSTIC RESULTS command .....00e cece nv eene xvii, 85, 112, 125, 126, 129, 130, 192, 193

reconnect .... xvili, 4, 41, 56-59, 61, 75, 77, 79, 135, 140, 142, 196, 249, 264, 271, 309, 335, 357, 390, 391, 397
REGOREU DOT FOUINDD s.3 0 3c ence aye ou ey acdora ana Sale wg tua gua Roo dia altel ers Be ere bee SPSS Uh rk eta aN 123, 407
RECORDED ENTITY NOD FOUND, oop cic eis ced se siete a biti nei arereea hea ele Gh, Pa Baie bead mB Ss bn 123, 407
recover-buller Ode! as sara tain re ea tee Hee e ER Teele oa aa alae 251

RECOVER BUFFERED DATA command ..... 0. ccc cece cece eee es xix, XX, 236, 251, 260, 262
RECOVERED DATA- DATAAUTO-REALLOCATED ......... 0. ccc cece eee eee eee abe ewan 123, 407
RECOVERED DATA- RECOMMEND REASSIGNMENT ........- 00000 ceca ee eee eee ewe ee te naae 123, 407
RECOVERED DATA- RECOMMEND REWRITE .... 2.0... ccc cece cece ee eee eee eet eae 123, 407
RECOVERED DATA USING PREVIOUS SECTOR ID .... 0...ccceee ee eee 123, 407
RECOVERED DATA WITH CIRC: aja. cctv cin ierare aac ise aviv aeeach ik abe Bb pin dope & Gps tecare, aca ab elena 123, 407
RECOVERED DATA WITH ERROR CORRECTION & RETRIES APPLIED ............. 2.000000 cee 123, 407
RECOVERED DATA WITH ERROR CORRECTION APPLIED ........0 000. c cc eee eee e eee 123, 407
REGOVERED: DATA AVITI LeBS 1s lseacs tee eae ide ype. wpacet aly aa-ainies espera: a gipuR wish gis’ get niRarteriace tpt S.c0ly, avackoe 123

RECOVERED DATA WITH NEGATIVE HEAD OFFSET ....... 0.0.0 ccc eee eee ee ee etree 123, 407
RECOVERED DATA WITH NO ERROR CORRECTION APPLIED .... 1... ccc eee tenes 123, 407
RECOVERED DATA WITH POSITIVE HEAD OFFSET ........... 000 cece eee e ewww eee tenenean 123, 407
RECOVERED DATA WITH RETRIES ... ccc ccusercree russe eesetreuneeunerneeaubeebenean 123, 407
RECOVERED DATA WITH RETRIES AND/OR CIRC APPLIED ......-.. 0040 ecu cu cue ucueuaveues 123, 407
RECOVERED DATA WITHOUT ECC - DATA AUTO-REALLOCATED ....... 2.000000 ccc cpu aaeuee 123, 407
RECOVERED DATA WITHOUT ECC - RECOMMEND REASSIGNMENT ..........0. 0000020 eee cuee 123, 407
RECOVERED DATA WITHOUT ECC - RECOMMEND REWRITE ......- cc cece e eee ent wueeun 128, 407
RECOVERED ERROR... 76, 113, 116, 119, 183, 136, 155, 161, 171, 209-212, 215, 225, 231, 235, 243, 245, 277,

286, 313-317, 339, 350, 358
RECOVERED ID WITH EGG. crib at oe Sida d ie dag ha dandyedh aacicase ee lea pack glad aalaly eae s 123, 408
REFERENCE POSITION: FOUNE a6 sineceserny cesaiie piatelee Be EUG autee ag ONE Dip warard wid ind duaseraibiav’ daaoses 122, 406
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RelAdrbit...,..... 99, 165, 166, 169, 170, 173, 181, 186, 187, 189-191, 341, 343, 346, 347, 349, 351, 352, 354
RELEASE. COMmMANG) o ica mada bad eis Sead eee tees Mae aa asices xix, xxii, 175-178, 378-38C
RELEASE RECOVERY cin i-v nadia W060. 0.5, 0108.c ue TERRE 14 WOR Feo UNG MV Heo > wanes 3, 39, 52, 61, 7E
RELEASE UNIT ceratridiial oecces. vessel he ifle lies lao tea ae bent pics Hae Gu Glade tub dyeinc ate xix, 237, 23

TEMIGVADIE: oii eile dala ae pte k ele biodiesel Gea 76, 83, 85, 98, 119, 150, 151, 155, 205, 338, 361, 38¢

report eatly-WAMING .. ccc eee tee eee ne eee eee ee E Eee ERNE OREO eee eee nee 251
Teport lag exception CONHON 2 ics ect reek eed ee FOE ede e ne ene Ree eee Een eae 14ac
POPE SOUT: 5 aig slg che ee. coe evermore sedan ag Ganges red waa ar pein in @iRemeaisk dairies pe i ude Bn era oar yet eee) prea e 251
report updated block: read»...:2 ec. acd ae eiaface wine yee bare bald aie aud Pacer Ea Wha elie ge ehehelA wage ade 350, S5€
REPOSITION ERROR 3.5 9:i6c:8irR da oye 8 BS Og 6rd DAI aha e nek wm eye a Ree oe ZB Ww adele, mupi nL 123, 40¢

REQUEST SENSE command .... xvii, 39, 64, 75-77, 83, 85, 87, 112-114, 117, 146, 158, 181, 182, 271, 285, $21
343, 344, 391

PEQUESt TO BENG ais iia ee aka aioe de pd Wk eee ip lene Arnie alee Hye Oe nee Aceon ee sha avecaaNe Saisie HuETOS 27C
REQUEST VOLUME ELEMENT ADDRESS command .........00se00 Fab soy leiebit ud boas Diet Ne xxii, 376, 381, 382
RESELECTION phase ......... css cccesee seen seen ee eeen eres nuns 4, 33, 37, 39-42, 48, 54, 58, 81, 39¢
RESERVATIGN CONFLICT 'statls i; oacccre vekain ands cae eeW ada ee 153, 158, 177-180, 238, 239, 379-381
reservation identification field .,... 26. c seve een reer ence eee teste ne ene e eee e sees eee ee eens 77

reservation type Field) ccs ene ee Pe iw ead ee ae A Rea he OT ed oe ge aL ae Baa al 17€
RESERVE GOMmMald: iancccak acacia eae wd fin eae ee we xix, xxii, 104, 153, 154, 176-180, 238, 376, 379-381
RESERVE UNIT, GOriimarith) viceiece se 2ishe ccna Sb ce Gite tok wee Gye Gace in ie igeceye on abel ow eva oie gala xix, 237-23¢
PESCIVGE ALOR Gs ooo oleic Soe tie bteacasea Noa Geter eer ease a append ga ele lncae ease gt ale eed deed batart DEO gayest’ ae 19¢

reset condition .. 3, 32, 36, 39, 45, 47-50, 56, 62-64, 66, 71, 75, 78, 83, 87, 99, 103, 104, 107, 108, 167, 177-179
238, 248, 379, 38C

FASSMAGI RING vc rF-eeceys ee ete Feet ee naa elle, lad) a. Crit ea ag Bia gets GS ly oe 35, 37, 4€
raset to:selection time: saccade uns Cee ees CO es eeee ee kas eee areas 35, 36, 4¢

response data format field 0... ccceeeee eee ee ee eh eee eee ee 87
RESTORE POINTERS. ofc yi acei de aya aisle als lduk Soedarece are aod Retiel a epee wld sdeaea ls 51, 52, 54, 57, 59, 61, 7¢
RGNVE MIL cacy fo areata torte Tata anya shaman Ge saint at A TRABAS packs pin ma Mapes pha gaye A LTVETR OR AEg LIOR mAMice. idea Sad ae Rema pia 28E
PEATE, ack LE Secs ieakesre hiked da Dench a Wag US Da Sao se kha we alee Dida d ee eaiaa Bera a Ord ate eee 262
POVATSO'SCANN, CIPGCHGP B25 Fe Sie leew Sear galerie 6 a sae o Og bole, wT elG how pe Dd, Bie a ie lal od, Wwe ae Rovere 343

FRBW 6 ciern do Seva Svie asp, atte NEE Reeeeee eerie 231, 241-243, 245, 250-252, 25€
REWING eeirnennh a52.qiva.aig anayacten wichir s Sande aia Face he ipareriee ela gute d, atecniigean ghey alee ae xix, 76, 221, 23¢
REZERG UNIT BOWTIE! osg.sc5 pre wierd he he eek Sate bac ata es dewidey ca agen f ee aeds elena a ane ates ka ae xix, 154, 18C
RIBBON, INK, OF TONER. FANE soe ccuer ecccosy ceed cig eves GIG. hea, 0 en ihe brauy saben BA eh Dope ew ney alate, Coe 123, 40€
BEE acai sp. Gnas det ape aha SS ugaieseny bie elmo ane pa malgtataha’hee a -qhathtme. dpa aim atiptapAlep wim OWI sag ad eet Sloth Ae d-g- iene ai 326, 32€
Rigid Disk Drive Geometry Page... iss tenet veer nee renee necles epieeut bean nbasereay a oes xix, 214
FREES BRIE aa eon e we Raw Gry acorn gO wiki imletaban ale lute cal td fede el saa Hehe a a eee su Tiere Slr 183, 134, 136, 14C
FAMED gids alias pia iw ace aq mene d=g 94a mom ag 8, ep deen ee ae RN pan Rite bai Poa etetan eat ees Ral 98, 205
TORRONE si cascas tig oe aS aaa pe Gd OER RE Ba ea WR STOR EIA MEMOIR -T EA RENE UTED PE PAW Seed Rae S8E

ROUNDED PARAMETER) ici sis scicstviaeecatie ciare alee sieieneg wise ae a arate: sacle ale sa eee ig chines 76, 123, 408
FARE, ho ptar Sk ee SetNG oe a GIP debate tint hate uel aah aleidese dep anecae iy: bdgue Gul eG eae tenn Tbea 123, 214, 215, 41C
APE STATUS CHANGES inice ccecade hie cece ad aye bed Cee gebg a lacca Hagen labae dea salareya ese edasata aie 123, 215, 41C
BRSHED Ws crmenaty ected? aioSiede f easd ya rerSiaios RDrnre LR Dano aI NW At GASPE Sp Pd Meindl ee nga tesa eadngre avai an a leGanarerar kaa ae 342, 343
FASALTHEN Sao. gs Maw hey ays eRe aa rea eM faye Waa Nea RE a Saag ee Bd (ue Aber be 94, 114, 231, 2396, 240-242, 250, 257
PUES 5.5 55g- aug lea G5. p-ialae ee ie aw. HE MEG Tas Be a Fie acai e awe 2 aR Dal wt Bro eae tlrgr Naan wae 269, 27C
PRRIERER cap 35 ann fault ate he a van Sam. OCR) Ab a 598 eS Ea BET dep ETAT EEE oe ae he ae hea Wears 35e8
SEEN TE a cacacse, cadets a a doar a a bea nao are twig oS ews ap as awa ae AR as ea na. aaa aed ike*etasa) Ba aua Boe ane BE

AVEDATA RINGER). sacirscesiie da ves nOGe9, oxy Giaceceont wa Adeokceabiacacaba deat tate a ial eke each Qhacazaiece 49, 51, 52, 56, 61, 62, 7¢
SAVER UTITSL fa ow arte, re she Reheat de wales ve secede reteal tx a w fovea laenga carina wkahahuelle fu al Supt wba bey Sor Pee as ee Yan Saran 147
OPGU)ieeeea,re 101, 103, 20&
SSAVIMIPL BI ss eecie dn Bare a kraree dia ene aca Toa Pea acer da, & Ged acer are MA aaa bg! Ae Gel LAA Peed ELA 147
SAVING PARAMETERS NOT SUPPORTED ..........000 ccc cee cuceeeueeentenenbennneas 108, 123, 40s
SCAN SOMMANG: cite gdtenw, career iene aa BLS, 4s bee Te oe lb Save va pale eae’ xxi, 276, 323, 332, 339, 342-344
SCAN) HEAD POSITIONING ERAGQR cis ais .cceis.ck man nanlas wees ped F684 a EW aie ele dla eam agra 123, 41C
SCAMMORAAVICRS 5 oes caiacnce once devine Het Week Ow edb SPELT ahetate ardal. ONT a xxi, xxix, 320-322, 334, 335, 337
ESrea| LD! cium iz wMizting UI sulle Pguaes O89. Coe Bos CE aip aioe sie Ree araeaie li 5, 30, 33, 36, 40, 41, 77, 360, 3671, 399, 40C
SIGS. AETHT ESE ER CIPD vas gesesqgnn wegen baal aud nip an tae a ae at Ga “ely Aveta Uqncana fatueaerkiteinaowavanire io ael ie os 123, 40¢
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SOSH Pointers. “aystateieiekxte deb vier acats Ba, parectte tea aubedabies ga rala WataGi thera fia eal aera Tip ae A as 51
SCSI TO HOST SYSTEM INTERFACE FAILURE. scab aiaily-aabaseeekoh Gale GAG ud FE p ina eb ugha > bufipanduph ita “euSle aa 123, 410
SCSI-2 ........ 1, xxiii, xxix, xxx, 1,5, 6, 8, 32, 41, 70, 74, 79, 84, 86, 87, 140, 175, 177, 399, 405, 406, 412, 416
SGTE § hcl eve B adeacs'a-assigiete + Sa Rea ane e Aala wale a aed besraade Vas med ania paar wes 266, 267
SEP eemsn eee daveas Gata nae Cob reece arate, RRR aE eae tanh» RRL Ble a Leh OM igh aA HOE Sih esas ieee niga ae 253

search argument descriptor... accesses eee mr ene see renee nee reese ene utes enbea beens 182, 183
SEARCH ATQUMISNE TAMU TAS|aya a. aes asa whee elke ae ye 4C8 SS aie ed wa er ee rele ea aye ya a VR wee 182
Sectors per track fl€ld ... 1. i eee eee ek eee eed Ree OEE ENO OTE Dae ee ed 200, 204
SEEKIO) COMMANG jessie die Hass aie Neate a RTE CDA S Geen Ue We La dea’ ee ea eai s xix, 183
Segment descriptor pisces anes eye eee tee ee Oe REE need a Bale xvii, 89-94, 114, 115
segment numberfield oo. ccc cceeeeeeee eee eee 114
select data compression algorithm field 0.0... ccc eee eeeeeeee 252
sblect data Daitiione: s.icisu tance hada pA yaies oFa Chae Eve aa a Gla ad Deed Tate We op basa a Tee 253
SELECT DA RESELECT FAILURE: 9-i-6 tspesiyataigcace pep elle Waren Wacsuepcsg Gleieinye, We Wie aual'av ane Wiad een hye 123, 409
SElSGlO ANOLE a.cwG Hoar Gran eaaths DES airs phtNlah ON iain Dmelstnine eA eos 35, 37, 41, 42, 400

SELEGTION (phases).0.46 cas pede pag eG aad cei ed Kae ee ea yee 3, 33, 39, 40, 48, 54, 57, 73, 81, 399
selaction timaoutdalay ciswsmega awe ede Ferree RR Ee taste eae ate wat aT 35, 37, 41, 42
SETTER gk. v agony ‘tune perth Schaap edt Ga aca abl eA care ay epe iae ie oad cay ea e's oe ER een ee Wa tet ne era quae tn qt 85,119

SENG ACHON COA TAIT oi scciacsiisuwie wg ten Fe kag are teases apa arated aeauaep aia Dh dared wea ara al wp jnem yo 377, 381
SEND DIAGNOSTIC command ........ cece cee eee tee eee xvii, 85, 112, 125, 129, 130, 192-194

SEND MESSAGE(10) COMMANG «0. cece tee eee eee eee eee een e nee nee ee nee een nes xxii, 395
SEND MESSAGE(12) COMMANG sedan pa dale ay adem a eT GES Fea PSU REG EPA eae Ble xxii, 395
SEND VOLUME TAG command 2... 0 ccc ccc ee ee eens xxii, 361, 362, 376, 377, 381-383
SIGHSTOIL ay cab crease wis echinacea aaa pa Tas Ray eaaA a eda aca Ae eek Owl ale acprd aha 5 oy aja“bad AEWA a 115, 116
sense-kéey Specie fiald cs ceaneaa seen pen seen e enna pay aed debeee hae ere ane enlaces 116, 117
SASSHEV-SHGCMIG VAG) 566 easne eine dere Week x peebesoue oe bed Slour are Gee AEE BLDG area: dag poe Gra weg aed Sane 116
SEQUENTIAL POSITIONING ERROR ...... 0c c cere ee eee een eet eee heen 124, 409

sequential-access devices ........+5-++5 xix, xxix, 75, 90, 94, 95, 114, 115, 139, 218, 224, 226, 227, 246, 249
Serial Printer Interface Page .. cece ete eee ee ere ee eee BM Sh olrausie,s 264, 269
SET LIMITSA0) Command ou eos waiade ica iaa amir ewe ad dn kd aE Pe Re Hae OD Bagel Taek a 348
SET IMITS(A2) SOMA <5 5 ics asa circ oes sa peetA Ge dene hia oe Baa haa a WE EE boa oR GUE GN xxii, 348
SET WINDOW: COMPAR icc ciepe.aivtens dena vay sree Seplgah eed nacurein ofp aes ele een ec kewdp ea ola Rica apie ates xxi, 327, 333
SETMARK DETECTED |. insecaiecvd wytveteie a8 atid ge Bia gemini eh eg sitar die Unite ae aod va Sa ah 124, 231, 236, 240, 241, 406

SEW? oiiesasara vaveoahin ce cere eye hone ead g ag! gramacy re Wiad, dye aydelay owl al A aeiel aod me Eva alan Rasa apuardig ie ee HeTh a 243, 245, 250-252
SHER AE 255 8 5). S Spd ciard, WUC e a EY AY ONT AER EIE TS ene DT ATE Alene alee EaaTU eT PE Oe aati 48, 99

SHES, ape oeR Fuace. Goa ille: 1G ad cytherea tat acvallahd Pe alt eta ete Catala AW, Boel athe shea ao. o¥e (aes Gygcnseae eee 230, 235, 236
SIMPEE QUEGE TAG, waciele ict Cee re sha aCe E eae ae. ceo Sas 52, 58, 60, 61, 72, 79, 81, 140, 141

SINGIG BIG): ape pion ca ai Rae OAT Rie ere ae iabarata Wid Qa alare nd LOO EB ad whe Sea uarka dis 40, 325
ORSMGDSIE, caters aissthi aia aft ara Raw eerie Ala ob taen seein) EV uvkas Gre Pe athe Ptvage: Pon oer 116, 117
SLEW. ANE PRINT Orricriel: so cere eel ele inc 0 aval eaves anus ere a W cheUeidsp vba. Wuetiphg ave! acustgiats xx, 260-262, 266-268
SLEW FAILURE oc. ac -aigiguslet pease paid te daarinyan csapd daar alae gon mygid anata a andl SPY abut al et elahie peas tte fidoe/e reve el@ es! & 124, 409
BIOW MODS MSlal: soi s.c aye ce cick ae wd eras pad Oey wrwlw ld Wide aiarmid bb (acde el wel elnjecedslalaue duaiecd! opucban ad peasatane 266

SW VALE TNL. FSIS ache ieee bin ROR Pe. Wee es, MS aN eee WA Qian Ue a See AG -phee eager areata s Meu 261
SIGE an ce Glee. e Pie AAG pe Tea Pwr ARMED ST Wig le Tad Mee. als shat ees lage lets ahaa letW ee Gu, 6. axe Van 250-252

BOM SOCIO: 545 saga eed oe eae ed eee ali ea Sale eel ake Saw Mea eee aa ae eet 204, 205
SOF: carapace dt a. ore ake A a alts 5 aint iain sae are Ta Sanaa aha 289, 290, 292-294, 309, 310
source block length field ........000euae SUERTE e eT ee ee Le Coerte 93
source logical block address field... 0... 06. s eee ect e ne cue went eee eed eee eee ee eee eee 93
source storage element address field .. 0... 6. ccc cece erect e eter renee ne eee eerenees 373, 374
SOURCS MANA wc v.S ajaie pud)hs. wade aualene ea te uy’ Bar ike, Oe gies eye eiahe. nates da ayliepa a ayaa ewe Kedar’ 873

SPiB 25. Ole dase a Mah ak eae Dae REL ER CA DR GAM BS Ge ite ad REELS Neds ae 101, 103, 105, 108, 132
SIE COLON TIAITGL 5 Gono. Pou: hia sew iatca a Maa “AV petal aiWhhy Wile eE eh etd sac pegh a Gia tsa lard melo P ol Pigea Yel wage 7 Sat xix, 240

SPanNEM GAA! ais .g 5 i Sse ee oe le a owe eH TE Ge ala Meg FOS RS myaleal a ceew a Ste barely Reais bee 181
SPSS TL a raps Sa laverd seas 8 ang sab Nia aha s ASS ip Bia ast GAH Varga D Pe Rag at ae hee, SSID E EGRESS aL XX, 247
SPINDEE SERVO! FAILURE os iss «osc sigeacais oie teicta seit avaw vied wishi-o ar aia Paw ptaee Fatal ela a ahereture aLaoan bie 8 124, 406
SPINDLES NOT SYNCHAONIZED: a sucd de aintecaie,nlarGuaipn. oa lnleeas nba d Quacetuale aced alece eanKes ob deme 124, 410
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SPINDLES SYNCHRONIZED 0... ccc eeeee eeereEee eee 124, 410
SpnDat bit owes cvs scceae esac eee es see h eee sedans eee RENE ENCE N RENE eens ee ent AS 181
EISCE BIN ara serous ckuaraace tats alin araew ee RP ab wialouehl ba wey Fgh ere Ra ecevarr a anane Mr kas, Ala WAAR eA ign ta Ola 204
SSN bit ci 46.0 ta fe eurdate dpe vee hehe Pada eed Rete vee Pea ae gee eke Re Tees Sie a wits ea 200
BE a decune cr arn mach oecniacarioe, a ecare,eianep a8 Bre weep ae meat anacg patil Gia ra lahlalle aaa ati eeing es ieee ils arenas deka aid Zara; 385
start . xix, 3, 51, 76, 100, 126, 150, 151, 153, 155, 157, 181, 183, 185, 200, 266, 267, 278, 287-289, 292, 293, 306,

$20, 340, 361, 412

REIT: ag. g gozra acai asa aoa. ta arw a ma ah wed ale ease. Berg Wp aresinnlm a i mle we DUG eg BY honk ae ah te og a Reh ala det aba 185
SIRE SOCIO THIITBOR«cresi. oiei calc nye srarevececede senate vb ba Qiao ee RTL) Healer ele. prenieecs glasar ke Pak ay tivecd eh Sas gee ano 200
starting boundary field... 0... cece cet eee ee eee ee ee eee Eee Eee tb thee ens 207
starting F field 2... ccc cee eee ee een ete e tere renee eer eer e nee ee een eet avert eee ene 290, 291
starting index field 6... ccccceeeee een ee Eee Cena ne ee eae 292
Starting M field... ccceeeReR ERE eee ee 290, 291
Starting S fleld 0... ccc cette te ee eee nee nee ene eee E Eee Te EEN tee eee Tees 290, 291
starting track field oo. cece eee e eee enter er ee end ee ree RP Ee eed eet eee tee ones 292, 293, 305
status xvii, 206, s0di, xxix, 3, 5, 30, 32, 33, 36, 39, 42, 43, 45-51, 55-59, 61, 64, 67, 71-73, 75-83, 85, 88, 90-93, 95,

96, 100, 101-105, 107, 108, 110, 111, 113, 116-119, 122, 123, 125, 126, 128, 130, 131, 133, 134, 136, 139,
443, 151, 153, 154, 158, 159, 161, 162, 164, 166, 169-173, 175-162, 185-187, 189-192, 197, 200, 204, 205,

208-213, 215, 218, 223, 225, 227-231, 235-245, 247, 251, 255, 260-262, 264, 267, 268, 271, 275, 276,
285-289, 291-293, 298, 299, 302, 303, 305, 310, 312-317, 321-324, 329-331, 335, 336, 339, 341, 943, 347,

350-352, 354, 856-358, 361, 362, 363-366, 368-373, 377-381, 387, 390, 400, 406, 410, 412, 413, 415
STATUS PhaS€ oo. cee ccc nee eee e eee e eben eee e ene enna rent etree eset nent 39, 46, 48, 71, 73, 400
step count truncate enable... .ceteeeeee eee eee een ees 267
step pulse per cylinder. 6... cecenner eee te ee eee eee eee 201
stop bit length field 2... 6c ceeeee een eee e NEE EEE Ee ee eee 269
stop format .. 6.56 cece cece teeter een tenet bees DG.wiar2 Dt Vinineeeen fea -e abate whale 161
stop on consecutive filemarkS 0.0... : etceteranent eae e eae 251
stop on track CrOSSING 2. eeeeeeee ee Een Ee ee 292, 293, 310
STOP PRINT command iiaaaiectaanaed bedabt bw ad ded ba boas Fae e-bay eee a0 epee wanes vale xX, 262
storage element ....-.- ccc eee eee eee eee eee eae xxii, 359, 361, 364, 366, 368, 372-375, 385-337, 389
tall See CORRE ORT ET ea eine teed ee Ue eC rar ee aes ro 161
Stream Selection TG! gp i.e aceasta a ab apie anaes baled ee ae Tay Cea wa Rk ee une aie eae 393-396
SCI GE Gi arcs weraiacc ea eiarara deb paren: eS ay Tontne admosaet reg Seavped ese nye pip Fava feud Spiga Wleagra rls sal wees 297, 298
sub-channel data format field... cee ee ee ane tee cs enn na ne en ples 297, 298, 303, 304.
sub-channe! data header wi. jae d eiee ee dae ca dae ee ht eae tees eee ba edhe aa 298, 302, 303
sub-channel data length fiald 2.0... 0000 ci eee cee eee seer e eee e eee ee nese nere erence naene 298
SUBOads noed cetera ate che Sure Oe Tanup bine a LS Cee TL AGS ROL wan bens faa ean Ts 297

Supplied format field oc .cecer erat epee eee de eee eae eee EEE SEE eT ee Oaee 192, 193
Supported Diagnostic Pages 0... 6c ect ene eee ene xviii, 130, 192, 246, 263, 307, 334, 383
Supported Log Pages .....- cece eee eee tweens xvili, 134, 186, 197, 194, 246, 263, 307, 335, 384, 396, 397
supported pagelist field... .. ccc eee tee ee bee eee eee ee een tee ee tee 130, 137, 148
Supported Vital Product Data Pages 2.2... eee nee ee eee ee bee ee teeta xvili, 145, 148
suppress incorrect length Indicator... 0... cece eter t ene e eee eee ee eee ene eee eee 230
BUF seas eeleca eG wialgraser pcs ora’a si tha eh 5S 5 258 a GMS ale) leri gs ba kpeawl ey Rd Lag atop @auinaT Ziaaerels aR 205
SUA, Sala ba tele sca cae hcg ape WaPo ied SLES a aad. an lara eee avarara hija atanaa Te i afatar aie EERE rere MCE 205, 337
SVENG) 2.5 tierce, pin ate Tia cia acd were ey aed dr ee air SE a Ha ee eae 6 ee aa Dwele pone 372-375
SYNCHRONIZE BUFFER command ..... 0. ccc csc e cece reenter eter eran tee enna xX, 262, 268
SYNCHRONIZE CACHE commawu... sec eee eae e eee tesa ee eb na ean ee xix, 154, 185, 186
SYNCHRONOUS DATA TRANSFER ERROR 2...teeee teen eeeeee 124, 408
SYNCHRONOUS DATA TRANSFER REQUEST ...... 2.0: creer eter r rrr eennes xvii, 52, 54, 62, 77
SYSTEM RESOUPICE: FAILURE, 5 occ. tiie aor atinve sale ne ndace Belpre (ab, acp th auvin OL cela wrdia ghelp-w aha rhe oes 124, 410
TAPE: LENGTH ERROR: vient debra cb eiae ad seb see OREN AEG deen ae ae wae eee 124, 408
TAPE OR ELECTRONIC VERTICAL FORMS UNIT NOT READY ...- 0.0 eee eee eet t ee eee 124, 409

TAPE POSITION ERROR AT BEGINNING-OF-MEDIUM 2.2.00... ccc cee eee een 124, 409

TAPE POSITION ERROR AT END-OF-MEDIUM ..... cee e errr tee een tet bbe eee 124, 408

target cortification [ist i....icised ac ale gered ele aed ea nen ead ea ae alee abe kale 159
TARGET OPERATING CONDITIONS HAVE CHANGED ..... cc cere cet eee eee nets 124, 409
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farget routine .. 0. ccc ee eee nee ree nee ne eee ene anne teens 4, 5, 54-57, 60, 75, 78, 79, 84, 274
target save disable) .oi. sce) U4 HE Ta ERG Rr bs da ee ae a a alee ga ea be 132
TD, 6 Lalnpepcélfe 4.0 d cbse ees ATER SSD awe a aatbuncgl aed Sasa ad ae seme aaa 208, 255
AAWEN iio tea Pitncar acacia Alay Fre ed ace B 2 Lade b coc etre etciece Ra abe So edbe Hate deerihn ake Benen aad ere 298, 301, 304

TERMINATE: VO PROGESS).vice aiagieye 25 Qiee a ctaoe Gil Sigs Uae Miele alana Ben earl ale ey 52, 64, 72, 75, 99
TEST UNIT READY corimmatial occas cecesecqeicece ee orks eee erp eR ee A xviii, 77, 85, 126, 150, 271, 321

Tif PAY ae Sai ey creer Reale ne she pupils Sul aaenaae iis 89, 104, 175, 177, 179, 237, 238, 378-380
third party reservation woe cee ee eee eee eee ree he eee eee ee bed e waned end beees 104, 179, 238, 380
THRESHOLD (CONDITION MET sisciecsicis eve wlaie eo Gre tleWg aelae ecelatw Pbiaielele-o wih. s acess We tia.e sepals 124, 138, 410
thrSshold Tiel. sais wa acts Favela d a eae aa Se HEP Gie Rae SHA OF as wale Pueaiarysaee BS ae ar 827

threshold nist Criteria. sss isso digas tea eae ee a aeee Te ada ea Remo xviii, 182, 133
THRESHOLD PARAMETERS NOT SUPPORTED ......... 000: cece ete ee tee eee tees 124, 408

TOO MANY WINDOWSSPECIFIED .......-00ecuuaas ated Tov Gradk ice whew ea use atiwel mires ieee ath gM 124, 408
EPSRCAe CL ELUER 5 70. oie vB sa vevnsg sade wagebe a gig Gs Sub ped va Bra has Bla ah OSE Weare ard ae! pe ba eb ia ee Dhiba ey ale SAM ada, iahae boo 301

TRACK FOLLOWING ERROR: oi. : ccc sini ajeaeuleslecne seule aie eae eae emi nede ead ale ae aleee eat 124, 406
AreCM TiO GGIE, 22 5 a. acacdpetacdue Sad data ac aehache AAAS ule ee Ria Bafa eee ea Wy aerpe ea SR men 298, 306
track relative CD-ROM addressfield ©... cece eee eee re eee pee eee ee eee eens 300
track skew factor-Tigll ay dtc p aos caine eg apace bate ee aire epee els See eee 4 Seg edie eka SIT a eale enel 204

TRACKING SERVO FAILURE: ist scsi stare se asa eae atine ated Bigs Cee arree ee OREella 124, 406

HACKS, Or ZOMG TANG 5 rip eccu shinee a Teh Sm Pipence oda al 9) alle punted aed tealeueie Gielen gy wae lec aieae-eancne 203, 204
SpearsBGM yc5 recs said. Geen i wea gal eta nals aa a WSN ay hee asa rie aarp a ak Ra oglaniaty Mi dias ples 208-212, 255

transfer length .... 51, 64, 68-70, 128, 139, 166, 168, 169, 173, 187-190, 196, 198, 225, 226, 230, 231, 235-237,
243-245, 256, 259, 260, 261, 267, 274, 286, 289, 290, 293, 294, 310, 325, 331-333, 341, 342, 344, 348,

352-354, 394, 395

CANSPSTIO: voce eee ee Oke ea FN Ae eR ee ea aa RE 35, 37, 43, 45, 62, 63, 403
Translate Address Page - RECEIVE DIAGNOSTIC «0. ci eee eee eee eee eee wees xix, 192, 193
Translate Address Page - SEND DIAGNOSTIC ... 0... ce ccc tee eee teens xix, 192
brearats ettTeerTTGE if os Gok ie ea oh See de gas meng bed Sgt Alo Davee mt atia. nye ALO pea ale Mea a, whatlia fal alle Weve 192, 194
Rretprslatscl crass TAT ays jes creray acd das doe thang sie alanejeyy ap que ge bts ian Gg iden ig del bodie Cneteibipsa bbea biacwacp team 194

transport element addressfield 0... 0... ceceeee eeeee 860, 386
transport geometry descriptor wc ccc ee esc ree cere eee i basen ete aeeeeerneebaeereaneanenene 388
PRU RASioa tye Aste aja sy ol Bod diane sepa Fis aS ialelSuailo fon ac Sok sb 5:,stg SUC. Tae pile e LANG w legate W Bog saute 200
"TE DIE is 2/5 s-5 Fae a phen eee eee ore ala pa Tha aa ep dS Gi a8 aE te ep ee Poa ase elee ae Maleainwa 101, 132
URENPE BIB cic ats i Ganadeiact 4 thane aie satir dj ip bie dhine ai aienaatan Me Aa peaaapree, Da Seapaandgy Rae dranarale woe pea Ep Daren 141

UNABLE TO ACQUIRE VIDEO .....- cee cece eee (Gas dal woe Sy MRR ae ew caraiaes oa rE CES 124, 410
UNABLE TO RECOVER TABLE-OF-CONTENTS .......,.0 cc cee u eee eeuen enue eevee uuuenawes 124, 410
unexpected disconnect .. ccc rence tte e see tea eee were eenee sane 3, 5, 45, 47, 48, 54, 57, 71, 112, 117
Linexpected resSlection. 6. isu yc ne ced rece eed ae nk Loe edna Rd DEEN Ra edie ee Beane ee ne 77
UNIT ATTENTION 49, 56, 75-77, 80, 83, 87, 96, 102, 104, 119, 129, 133, 139, 141, 154, 176, 178, 215, 225, 237,

248, 277, 286, 339, 380
unit attention AEN permission 1.0... 0 0c eee ee eee eee eee eee ee ene Moe SESE eh okt 141
LIFE GTR vies Gharerkcare fare accfarateineatesec 4.00. 0in el nin Quargcece ia Taser Pal Kew ae ea ble aa enrsered PE ae 125

We Serial Nurtiber Pace 5.5 syeele saciessiaiea algo Sia gecnase sual scaee arese ere wre HE Eye By mala ea nagiewiaraAne xviii, 145, 149
DAS RB oe a erase aiecacpiget aid Gudnccmpahand 3 peedampdy Bestevancpaid dnd nrataphem docile diay piacg io duaedare ar dowvsl nant ie MO aeubas 125

WINLOAD TAPE ‘FAILURE gc5-5 sa) Sieod See ede as race RG eked Fk eae ae na ded ele can Saree gabe ertewe ets 124, 410
UNRECOVERED READ ERROR ... seer ee eee eee eee eee 124, 155, 225, 225, 277, 286, 339, 407
UNRECOVERED READ ERROR - AUTO REALLOCATEFAILED ...... 0.00. ccc ccc cece even evaens 124, 407
UNRECOVERED READ ERROR - RECOMMEND REASSIGNMENT .......... 0.000 cu eeu uveuues 124, 407
UNRECOVERED READ ERROR - RECOMMEND REWRITE THE DATA .............00,00000 cues 124, 407
UNSUCCESSFUL’ SORT. RESET acess cutest 56 actin punaranana sierd arcana omnmtwhaln Rd. eer de anG ack E enaiara hye aa wate 124, 409
WPDATE BLOG Corman, isin ie sited a wiapecaseitaiie: avavncacaipeasdsboacebei Bal ech-b drwveleialab awa: etara taba xxii, 349, 350, 356, 358
DPRATED BEOCKIAEAD! 3, cca estarere care lesen w oi altos BG: adacee wilto ot edgal aly waleisen-eaarericerere 124, 350, 358, 410
MACOBRP saat at gins arpa + di ottntorat at ha, Glee dvah epee dawn a ape daschig gh: Gables oh at'aldae slates selkrovdatinldra urPuthhaacend adhe Sova 264, 265
WAGERS 6 isa bby acardint ed 1 dea eee: napaat ah: RIMIA Eis Od ae ca Glue eee Sa aaa lire: Dararhen GMa Nng ode ganvase cn 264, 265
VENSOrAGnthicaton HSS ssc. eG 5 wwe a Wye ah gp pa-eAeeted sulamee de gad Bukdes Rcackracedi aa ev paieaae Gig aehre aden a 100

VEMCAnon: [rath TAG: a ee Tas bs IEW TACO Van eG Hepp dre ae ee aaek hea bala nea hee ea 187

437

OLYMPUSEX. 1014 - 465/468



ANSI X3.131-1994

verify correction span field ...... ccc cue e etree eee eee teen ee eee ee eee eee eee 21€
Verify Error Recovery Page... . sce eect ee eee rere ee eee ee etuneenees xix, 189, 196, 215, 216, 309, 357
verify recovery time limit field 2.0... 0c cette tn teeeee eee eee eee 2te
verify retry countfield 2... 0. cc cece cece eee eee eee etree tee ee et 209-211, 21¢
VERIFY(10) command 2... ccc teeeee nee eee eee eee een enns xxii, 350, 3571, 353, 35+¢
VERIFY(12) COMMANd 2... eect cence deme tees nee en eee rere ye eee eee meee enene xxii, 351, 35+
Vertical fOFfiS Uni soc. cnc a wb dire wpe nace ese dae eae Hel eKey Eee elelelae ee ee ba Eee eek 124, 265-267, 40£
NEES ess Sieg esrb pea we earnest ged ed LP ew eek Roa ed RA CR Gd SIR RCRA aad cae ata e GW WR pepe oN a Pats 264, 26
MUR ss eee oe SE Ons PD arerateevach Sa Aaah aie agile eal ale ave asl Pe Rutsa ee oe Sao wa Grae ole xx, 265
VFU control bit polarity... 6.ceeee eee eee eee eee Re eee Re eS 26:
VEU Gonrtral Hit SHEE ass ciescca ete se aerate aietereree a alae OE in epee da ata aden pe a ie ee RD ee We ae ge ae eee 265

VEU extended SKIP cic cia ec ce et en eee eee ee ne RES aT ORE Re EEE me dd miles 265
VIDEO ACQUISITION ERROR: a. siaccsc cnc: eee nuerstin ed eae on ye eee all a tonne Wadia @)@ ie ay pland euaja een wee 124, 41(
Vital Product Data Parameters: ....00ccc sacar sicweerae ee a yb nab eee be ede nde Ree eS eae 7, 14

MOLTAG aac iain a score bapa da mPa Tae OA Pavae eyed WM Fh Aware SH ln ical a STE eg eee WE aS F 368, 376, 37°
yallime identification Meld a iua eed. apc segs 5 pu wide, spe deg Ad Ward we Rs a le eel aa 36°
volumeidentification template field 0.0.0...ee tee eee tet t eee ee teehee 382, 38
VOLUME: GVERELOW  c. icaswie aace aon alpe gee Ag alee ane pvayede wigs acon a meg ero saad blade gs Rew 120, 225, 243-245, 25°

volume sequence numberfield... ...-: sec ete eee eee tenet eee eee eee 362, 38
VOIUME TAG... cee cece eee eee eee eee eee eee eee ee xxii, 361-363, 368, 371-377, 381-385, 41£
Gi ME 5555 co Crate WD Az WO eens ATs histo nlD-sur GT Wine Gabie eaee Ti ae aisle Ge pele RNS 32
WES SC 6- 2 De ate Re Oa pestered y Sule bay Celera WP cated, ocd Oia Cals ya.d we CED SM salem awe 342, 34

WCE! BIE as vicseacerd pc ita 2K aeetnd Baia Lraiard Gal wwe Rel EN arse eR siete Rea ar dara ee wigs ee ae RabETeIe, OH eT Seen 19°
WIDE DATA TRANSFER REQUEST ....... ccc eect ee cee eee ee ee ee teen eee eee tees 44, 52, 54, 6

Window length field) i.c.5, edwicoe augiasesere 6 6t9¢ ns gies waa etaial ee eevee ae mye Cahare liga ab Fajecam gl eta WA dbardawinia Ble Brs 32°
WHIOUY, WHE TR cs praenecarnca ete dele bre Fin, be We ae a pal ap ane eee we Ee we Peele Winkle Genes wwe ae re 32.
NPY HONG: 2 diet dong abil wb AUdc wet AI Era Brac sb Wome. a ah eseGmbeln “aluce laa g¥ a) ele hf bene e Madr erd: He SLA a) Phd a gel ee aedea 195, 247, 35¢

WRITE AND VERIFY(10) command ..... 6c ccc eee eee ete tenet ee een eens xxii, 353, 35+
WRITE AND VERIFY(12) command ...cc ccc erect cee n saan renee tener ee beeen ese en eens xxii, 35¢
WRITE APPEND ERROR: ivsciecece tod ese sei ote eed antcece wiale bP gba ere le cea aun ee ece naess eee ale 124, 405
WRITE APPEND POSITION ERROR ... errr eee ere ree te ee eee a bee eee ete eee eae 124, 405
WRITE BUFFER command ......00 cece cece eer e ees en beeen netbaneaneeene xviii, 108, 110, 127, 12°
write emchien tiabea: is. ganascrdeas casa ab BV eAD vin bserej RAR y Raced ae hokyaye) God Wipe aw wy elg Ww Magn Mw. BWR UW ela ele ues 19°

WRITE ERROR .........00000 eee xix, xx, 115, 124, 189, 196, 207, 216, 223, 225, 226, 250, 254, 255, 357, 40°
WRITE ERROR - AUTO REALLOCATION FAILED 2.0... 0.00 ccc eee eee eee eee 124, 40°
WRITE ERROR RECOVERED WITH AUTO REALLOCATION ........ 0c ccc ceceeee 124, 40°

TAGES EETRDEIR ctr ics cra aceni penal Soa 4S De HG na PUT SS: em DN ch eg ee Dep ara etebetgrea eels: een dient 178, 17:
WRITE FILEMARKS command ............- 000: cece eee eee eee eee xX, 223, 228, 239, 243-245, 25:
AIVTEEGURRATMIEDIE: <g> at yo ou ors “Sete chara WRcadcbags hE MUONS wae aka TRUE ARGO Fea TAA) a AU EERE OR Bice eye 18:
WHITE LONG coniinand: 5 .cek ch504 BF Od HOSS Ga DE Ow we Oe Ae Sy oa ag Begala as wee xix, 19(

write precompensation field)... 0: sec cc rb ie ners rede ne teehee ead Ee eA Eee Peden eenne’ 200, 201, 21:
WitE POMOC isos ad see eR Te Rie HOT er ae ee eae am w eee 76, 128, 195, 247, 470
WRITE PROTEGFED) sicisactgacra Wess 05 tag ting ale Ate OW a 124, 155, 195, 218, 225, 247, 277, 339, 356, 40!

write retention Priority flald oe cee ce ee Meee ele deleera glee a Rea eee E Ee NipeCee eS quem areca 19°
AUFALTee, uPAMWe GEEDET TUN HERI MEM a iactue hpeg sg dng cessed Lee ra wana Sasaca hago tase bm rine Oe RRA aR Gad ph Afar wha Ben Mena a adel xix, 19°
Mirite SOLAN Soi. c:c dca diac acppoa ae ealale Dive eater ata bea RE BRT ave TOES Ma eRe Ce saieen ele, 6 24.

WRITE(10} Comimianidd «ian.d- tii Gane SRS TS ee es whys Wn Riera aie ater Ole Rte xix, xxii, 188, 189, 352, 35:
WIRITE(T2COMMA: 5 0) Shee.s elt svn ews G0 Ste Spore AO Te Sh EE Te ee ee oe epee as 2 eye xodi, 35.
written! DioGK EGArGH snide csa saranda a Cua ie wire esac ee eae W ed ea ware haa Rind baa ie a ecurey set 34:
WASSETG os Seics-ae inl eres be ara ie we eR HA I ROR ECE HOTT ONC ORUIN BON ye WYRE WreCRCNUNERTE. waeateCe Jar Reve 24:

X-axis resolution field ...... 00.0: eee rene eee eenesstPA ieticca bpesiala. pie ch Ad Riv opiate|Pri Aka tale ue ah “Ria RUN Ata 32

oaks UNOS [ETE Feld |. ns.siease5a-5 92g ale gs ig pod ajesertelar hog oblanal gGradeg plate tah dcateta: tt apwea lara alasavdy goa uac alg gr aed Glayacararn tady 32°
YAigs MSOlON HAIG 775i 5a eR BE RARE SE ewe Dee a Sea 9 0S lal bedava aaa ied Ds ape eee 32°

Nexis Lipper lett- Tl ps. ac0-a83, 09 We eiele oa wae yon, ghana Pip siasengompale_ ayes mle Pees Qeeyel wy N walaue Qe, ay S/alcadal aie nlp 32
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