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9.3.3.2 Flexible disk page 

The flexible disk page (see table 158) contains parameters for control and reporting of flexible disk drive parameters. 

Table 158 • Flexible disk page 

8~Bit 7 6 5 
I 

4 3 I 2 I 1 I 0 
yte 

0 PS Reserved Page code (05h) 

1 Page length in bytes ( 1 Eh) 

2 (MSB) 
Transfer rate -

3 (LSB) 

4 Number of heads 

5 Sectors per track 

6 (MSB) 
Data bytes per sector -

7 (LSB) 

8 (MSB) 
Number of cylinders -

9 (LSB) 

10 (MSB) 

11 
Starting cylinder-write precompensation 

(LSB) 

12 (MSB) 
Starting cylinder-reduced write current 

13 (LSB) 

14 (MSB) 
Drive step rate -

15 (LSB) 

16 Drive step pulse width 

17 (MSB) 
Head settle delay -

18 (LSB) 

19 Motor on delay 
~ 

20 Motor off delay 

21 TROY SSN MD l Reserved 

22 Reserved SPC 

23 Write compensation 

24 Head load delay 

25 Head unload delay 

26 Pin 34 Pin 2 

27 Pin 4 Pin 1 

28 
Medium rotation rate -

29 {LSB) 

30 Reserved 

31 Reserved 

The parameters savable (PS) bit is only used with the MODE SENSE command. This bit is reserved with the MODE 
SELECT command. A PS bit of one indicates that the target is capable of saving the page in a non-volatile vendor­
specific location. 
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NOTE 125 This page is mainly intended for defining parameters of flexible disk drives, but may be used for other devices, 
if applicable. 

The transfer rate indicates the data rate of the peripheral device. See table 159 for examples of common transfer 
rates. 

Table 159 ·Examples of transfer rates 

Value Transfer rate 

OOFAh 250 kbit/s transfer rate 
012Ch 300 kbit/s transfer rate 
01F4h 500 kbit/s tranfer rate 
03E8h 1 mbit/s transfer rate 
07DOh 2 mbit/s transfer rate 
1388h 5 mbit/s transfer rate 

The number of heads field specifies the number of heads used for reading and writing data on the medium. Heads 
used exclusively for servo information are excluded. 

The sectors per track field specifies the number of sectors per revolution per head. 

The data bytes per sector field specifies the number of bytes of data per sector that an initiator can read or write. 

The number of cylinders field specifies the number of cylinders used for data storage. 

The starting cylinder for write precompensation field specifies the cylinder at which write precompensation is to begin. 
Cylinders are numbered starting with zero. If the starting cylinder for write precompensation is equal to the value in 
the number of cylinders field, write precompensation shall be disabled by the target. 

The starting cylinder for reduced write current field specifies cylinder at which write current is reduced. Cylinders are 
numbered starting with zero. If the starting cylinder for reduced write current is equal to the value in the number of 
cylinders field, reduced write current shall be disabled by the target. 

The drive step rate field specifies the step rate in units of 100 ps. This value may be rounded as defined in 7.5.4. 
A value of zero requests the target to set its default value. 

The drive step pulse width field specifies the width of the step pulse in microseconds. This value may be rounded 
as defined in 7.5.4. A value of zero requests the target to set its default value. 

The head settle delay field specifies the head settle time in units of 100 ps. This value may be rounded as defined 
in 7.5.4. A value of zero requests the target to set its default value. 

If a true ready signal is not available, the motor on delay field specifies in tenths of a second the time that the target 
shall wait before attempting to access the medium after the motor on signal is asserted. If a true ready signal is 
available, the motor on delay field specifies in tenths of a second the time that the target shall wait for drive ready 
status before aborting an attempt to access the medium. This value may be rounded as defined in 7.5.4. 

The motor off delay field specifies in tenths of a second the time that the target shall wait before releasing the motor 
on signal after an idle condition exists. A value of FFh indicates that the motor on signal shall not be released. The 
START STOP UNIT command is not affected by this parameter. This value may be rounded as defined in 7.5.4. 

A true ready (TROY) bit of one specifies that a signal is provided that indicates the medium is ready to be accessed. 

A start sector number (SSN) bit of one specifies that sectors are numbered starting with one. An SSN bit of zero 
specifies that sectors are numbered starting with zero. 
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A motor on (MO) bit of one specifies that pin 16 (motor on) shall remain released. This bit shall be set to one when 
using high capacity (192 tracks per inch) drives and their pre-formatted diskettes. An MO bit of zero indicates that 
pin 16 (motor on) shall be asserted. 

The step pulse per cylinder (SPC) field is used to specify the number of additional step pulses required per cylinder. 
Non-zero values allow a drive to read a diskette formatted on a drive with a lower number of tracks per inch. For 
example, a value of one allows a 96 track-per-inch drive to access tracks on a diskette that was formatted for 48 
tracks per inch. 

The write compensation field is used to specify the amount of write compensation to be used starting at the cylinder 
specified in the starting cylinder for write precompensation field. The correlation of any values used in this field to 
actual write precompensation time values is vendor-specific. If a zero is specified in this field the target shall use its 
default write precompensation value. This value may be rounded as defined in 7.5.4. 

The head load delay field specifies the head loading time in milliseconds. This value may be rounded as defined in 
7.5.4. A value of zero requests the target to set its default value. 

The head unload delay field specifies the head unloading time in milliseconds. This value may be rounded as defined 
in 7.5.4. A value of zero requests the target to set its default value. 

The Pin 34 field defines the usage of pin 34 of the flexible disk drive interface. This use of this pin varies among 
vendors and drives. The settings allow the initiator to select how pin 34 shall be used by the interface. See table 
160. 

Table 160 • Pin 34 field 

Bit 7 6 5 4 Description of pin 34 use 

p 0 0 0 Open 
p 0 0 1 Ready 
p 0 1 0 Disk changed 

NOTES 
1 P is a polarity bit, where 0 is active low and 1 is active high. 
2 All undefined values are reserved. 

The pin 4 field defines the usage of pin 4 of the flexible disk drive interface. This use of this pin varies among drive 
vendors and drives. The settings allow the initiator to specify how pin 4 shall be used by the interface. See table 
161. 

Table 161 ·Pin 4 field 

Bit 7 6 5 4 Description of pin 4 use 

p 0 0 0 Open 
p 0 0 1 In use 
p 0 1 0 Eject 
p 0 0 0 Head load 

NOTES 
1 P is a polarity bit, where 0 is active low and 1 is active high. 
2 All undefined values are reserved. 

The pin 1 field defines the usage of pin 1 of the flexible disk drive interface. This use of this pin varies among vendors 
and drives. The settings allow the initiator to specify how pin 1 shall be used by the interface. See table 162. 
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Table 162 ·Pin 34 field 

Bit 7 6 5 4 Description of pin 34 use 

p 0 0 0 Open 
p 0 0 1 Disk change reset 

NOTES 
1 P is a polarity bit, where 0 is active low and 1 is active high. 
2 All undefined values are reserved. 

The medium rotation rate field specifies the speed at which the medium rotates. The unit of measure is rotations pe 
minute (e.g. 2 400 rpm). This field cannot be changed by a MODE SELECT command. 

9.3.3.3 Format device page 

The format device page (see table 163) contains parameters which specify the medium format. 
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Table 163 ·Format device page 

gr 7 6 5 I 4 I 3 I 2 I 1 I 0 

0 PS Reserved Page code (03h) 

1 Page length ( 16h) 

2 (MSB) 
Tracks per zone -

3 (LSB) 

4 (MSB) 
Alternate sectors per zone -

5 {LSB) 

6 {MSB) 
Alternate tracks per zone -

7 (LSB) 

8 (MSB) 
Alternate tracks per logical unit -

9 (LSB) 

10 (MSB) 
Sectors per track -

11 (LSB) 

12 (MSB) 
Data bytes per physical sector -

13 (LSB) 

14 (MSB) 
Interleave -

15 (LSB) 

16 (MSB) 
Track skew factor -

17 {LSB) 

18 (MSB) 
Cylinder skew factor -

19 (LSB) 

20 SSEC HSEC RMB l SURF l Reserved 

21 
---- Reserved -

23 

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

NOTE 126 If the initiator changes any of the current physical parameters defined below, the target may not be able to 
access the media until a FORMAT UNIT command has been successfully completed. 

If the defect handling format parameters (tracks per zone, alternate sectors per zone, alternate tracks per zone and 
alternate tracks per logical unit) requested by the initiator are not supported by the target the target may round these 
fields to acceptable values as described in 7.5.4. 

The tracks per zone field specifies the number of tracks per zone to use in dividing the capacity of the device for the 
purpose of allocating alternate sectors. A value of zero means that one zone is defined for the entire device. The 
last zone on the device might not contain the same number of tracks as the previous zone(s). 
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The alternate sectors per zone field specifies the number of sectors per zone the target shall reserve for defec 
handling. The target shall de-allocate these sectors from the initiator addressable blocks during the FORMAT UNI 
command. If the notch page is implemented and the ND bit of the notch page is one and the active notch field c 
the notch page is zero, then a value of zero indicates that no alternate sectors shall be reserved. Otherwise, a valu 
of zero indicates that the number of alternate sectors is target specific. 

The alternate tracks per zone field specifies the number of tracks per zone the target shall reserve for defect handlin~ 
The target shall de-allocate these tracks from the initiator addressable blocks during the FORMAT UNIT commanc 
lfthe notch page is implemented and the ND bit of the notch page is one and the active notch field ofthe notch pag 
is zero, then a value of zero indicates that no alternate tracks shall be reserved. Otherwise, a value of zero indicate 
that the number of alternate tracks is target specific. 

The alternate tracks per logical unit field specifies the number of tracks per logical unit the target shall reserve fc 
defect handling. The target shall de-allocate these tracks from the initiator addressable blocks during the FORMA 
UNIT command. lfthe notch page is implemented and the ND bit ofthe notch page is one and the active notch fief• 
of the notch page is zero, then a value of zero indicates that no alternate tracks shall be reserved. Otherwise, a valu 
of zero indicates that the number of alternate tracks is target specific. 

The sectors per track field specifies the number of physical sectors included within each track. This numbe 
includes any alternate sectors the target may allocate. A value of zero during MODE SELECT indicates that the targe 
shall define the number of sectors per track. For devices with a variable number of sectors per track, the value it 
MODE SELECT shall be zero and the value reported in MODE SENSE for the number of sectors per track is vendor 
specific. 

The data bytes per physical sector field specifies the number of data bytes per physical sector that the target sha 
use. This value may be different than the logical block size reported in the MODE SELECT data. The target sha 
return CHECK CONDITION status if it determines that the combination of this field and the sectors per track tiel< 
exceed the capability of the medium. A value of zero indicates that the data bytes per physical sector is defined b~ 
the target. 

For MODE SENSE the interleave field returns the same parameter passed in the FORMAT UNIT command, The targe 
shall report this field as target defined in the corresponding MODE SENSE command. For MODE SELECT this fielc 
is ignored. 

NOTE 127 It is recommended that this field be marked non-changeable and that initiators send the value returned in MODE 
SENSE. This allows migration to specifying interleave as a mode parameter instead of in the FORMAT UNIT command. 

The track skew factor field specifies the number of physical sectors between the last logical block of one track anc 
the first logical block on the next sequential track of the same cylinder. 

The cylinder skew factor field specifies the number of physical sectors between the last logical block of one cylinde 
and the first logical block on the next sequential cylinder. 

The SSEC bit set to one indicates that the target shall use soft sector formatting. 

The HSEC bit set to one indicates that the target shall use hard sector formatting. The HSEC bit and the SSEC bi 
are mutually exclusive in MODE SELECT commands. 

The combinations sector formatting supported that are reported in response to a request for default values arE 
defined in table 164. 
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Table 164 • Reporting of default sector formatting support 

SSEC HSEC 

0 
1 
0 
1 

0 
0 
1 
1 

Description 

Target shall not return this combination 
Target supports soft sector formatting only 
Target supports hard sector formatting only 
Target supports both soft and hard sector formatting 

ANSI X3.131-1994 

The combinations sector formatting supported that are reported in response to a request for changeable values are 
defined in table 165. 

Table 165 • Reporting of changeable sector formatting support 

SSEC HSEC Description 

0 0 Sector formatting not changeable 
1 0 Target shall not return this combination 
0 1 Target shall not return this combination 
1 1 Target supports both soft and hard sector formatting 

The removable medium (RMB) bit set to one indicates that the logical unit supports removable media. A RMB bit 
set to zero indicates that the logical unit does not support removable media. The status of this bit shall be reflected 
in the INQUIRY command RMB bit. 

The surface (SURF) bit set to zero indicates that the target shall allocate progressive addresses to all logical blocks 
within a cylinder prior to allocating addresses on the next cylinder. A SURF bit set to one indicates that the target 
shall allocate progressive addresses to all logical blocks on a surface prior to allocating sector addresses on the next 
surface. 

NOTE 128 If the target supports savable parameters, all savable parameters for this initiator, including those in page codes 
3, 4, and 5, are saved to non-volatile memory when the save parameters bit (SP) in the command descriptor block is set 
to one. The savable parameters may also be saved to non-volatile memory during a FORMAT UNIT command (see 9.2.1). 

9.3.3.4 Medium types supported page 

The medium types supported page (see table 166) contains a list of the medium types implemented by the target 
for logical units. 

Table 166 • Medium types supported page 

Bit 7 6 5 I 4 

I 
3 

I 
2 

I 
1 

I 
0 

Byte 

0 PS Reserved Page code (OBh) 

1 Page length (06h) 

2 Reserved 

3 Reserved 

4 Medium type one supported 

5 Medium type two supported 

6 Medium type three supported 

7 M~:dium type four supported 
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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 PS bit of one indicates that the target is capable of saving the page in a non-volatile vendor­
specific location. 

The code values for each medium type supported by the target (up to four maximum), are reported in ascending 
order. If only the default medium type is supported zero is reported. If less than four medium types are supported 
the unused entries shall be returned as zero. 

9.3.3.5 Notch and partHion page 

The notch page (see table 167) contains parameters for direct-access devices which implement a variable number 
of blocks per cylinder and support this page. Each clause of the logical unit with a different number of blocks per 
cylinder is referred to as a notch. 

Table 167 ·Notch page 

fsJ;t 7 6 5 I 4 I 3 
I 2 I 1 

I 
0 

0 PS Reserved Page code (OCh} 

1 Page length ( 16h} 

2 NO LPN Reserved 

3 Reserved 

4 (MSB) 
Maximum number of notches -

5 (LSB} 

6 (MSB) 
Active notch -

7 (LSB) 

8 (MSB} 
f---f-- Starting boundary -

11 (LSB} 

12 (MSB} 
f---1-- Ending boundary -

15 (LSB} 

16 (MSB} 
f--- f-- Pages notched -

23 (LSB} 

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

A notched drive (NO) bit of zero indicates that the device is not notched and that all other parameters in this page 
shall be returned as zero by the target. A ND bit of one indicates that the device is notched. For each supported 
active notch value this page defines the starting and ending boundaries of the notch. 

A logical or physical notch (LPN) bit of zero indicates that the boundaries are based on the physical parameters of 
the logical unit. The cylinder is considered most significant, the head least significant. A LPN bit of one indicates 
that the notch boundaries are based on logical blocks of the logical unit. 

The maximum number of notches field indicates the maximum number of notches supported by the logical unit. This 
field shall be reported as unchangeable. 
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The active notch field 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. Thevalue of the active notch
shall be greater than or equal to 0 and less than or equal to the maximum numberof notches. An active notch value
of zero indicates that this and subsequent MODE SELECT and MODE SENSE commandsreferto the parameters that
apply across all notches.

The starting boundary field indicates the beginningof the active notch or,if the active notch is zero, the beginning
boundary of thelogical 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 numberandtheleast significant 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 notch or,if the active notch is zero, the ending of the
logical unit. If the LPNbit is one, then the four bytes representlogical block address. If the LPNbit is zero, then the
three most significant bytes shall represent the cylinder numberandtheleast 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 notched field is a bit map of the mode page codes that indicates which pages contain parameters that
may bedifferent for different notches. The mostsignificantbit of this field corresponds to page code 3Fh and the
least significant bit corresponds to page code 00h. 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 constant for 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 the target shall use during
any commandthat performsa read or write operation to the medium (e.g. READ(6), READ(10), WRITE(6), WRITE(10),
COPY, COMPARE, WRITE & VERIFY,etc.).

Table 168 - Read-write error recovery page

Pr?fe|8|p*|aaape|Pt{|
prs[reserved]agoCS

Page length (OAh)

ane[ame[ve[re|een[ee|ore[oon

a
ae
Cc

(MSB)
. Recovery time limit

 
 

  
  
  
  
  
  
  
  

  
 

 
  

 
 
 (LSB)
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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 PSbit of oneindicates that the target is capable of saving the page in a non-volatile vendor
specific location.

An automatic write reallocation enabled (AWRE)bit of one indicates that the target shall enable automatic reallocatio:
to be performed during write operations. The automatic reallocation shall be performedonlyif the target has the valic
data (e.g.original data in the buffer or recovered from the medium). The valid data shall be placed in the reallocate:
block. Error reporting as required by the error recovery bits (EER, PER, DTE, and DCR) shail be performedonlyafte
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 perform automatic reallocation of defective data blocks durin:
write operations.

An automatic read reallocation enabled (ARRE)bit of one indicates that the target shall enable automatic reallocatio:
of defective data blocks during read operations. All error recovery actions required by the error recovery bits (TE
EER, PER, DTE, 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 anyfailures that occur. See the REASSIGN BLOCKS command(9.2.10) for error procedures.

An ARREbit 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 specifiec
shall be transferred to theinitiator before CHECK CONDITIONstatusis returned. A TB bit of zero indicates that suc!
a data blockshall not be transferred to the initiator. The TB bit does not affect the action taken for recovered data

Aread continuous (RC)bit of one indicates the target shall 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 shail assign priority to this bit over conflictin:
error control bits (EER, DCR, DTE, and PER) within this byte.

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

ARCbit of zero indicates that error recovery operations that cause delays are acceptable during the data transfer
Data shall not be fabricated.

Theindividual bit definitions for EER, PER, DTE and DCRare containedin table 169. The combinations of these bit

are explained in table 170.
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Table 169 - Error recovery bit definitions

EER PERDTE DCR Description

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 zero 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 DTE bit of zero indicates that the target shall not
terminate the data phase upon detection of a recoverederror,  

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

  
 

A DCR bit of zero allows the use of error correction
codes for data error recovery.

 
  

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 

EERPERDTEDCR| Description
0 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 (specified in the read, write or
verify 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)

oneaye (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 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.
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Table 170 - (continued)

EER PER DTE DCR Description   
  
  
  
  
 
 
 
 
 
 

 
 
 
 
 

 
 
  
 
 
 

 
 

 
 
 

 
 
 
 
 

 
 
 
 

 
 
 

 
 
 
 
 
 
 
  
   

   

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 only). A

CHECK CONDITION with a sense key of RECOVERED ERROR isreported 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.

 
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 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 (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
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
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 (EER set to one and DCR 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).
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Table 170 - (concluded)

Invalid mode (DCR must be set to zero if EER is set to
one). 1)

 

  
 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).  
 
 
 

 
 The fewest possible retries and error correction are

attempted to recover the data (EER set to one 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 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.

     

  
  
  
  
  
  
  
 

  
 
 

Invalid you (DCR must be set to zero if EER is set toone). 1

  The fewest possible retries and error 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 if an
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 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)

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
additional sense code set to INVALID FIELD IN PARAMETER LIST.

 
 

 

 

 
 

 

 
  
   

     

The read and write retry count fields specify the numberof times that the target shall attempt its recovery
algorithm during read and write operations, respectively. If the retry count field and the recovery timelimit field
are both specified in a MODE SELECT command, thefield that requires the least time for data error recovery
actions shail 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 use its default value or that this field is
not supported,

The head offset count field specifies in two's-complement notation an incremental offset position from the track
center to which the heads shall be moved. The effect 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 movingin 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 131 The degree of offset for each incremental value and the number ofvalid values are device specific. It is
recommended that the numberof valid values be equal for the positive and negative head offset counts.

The target shall return CHECK CONDITIONstatus and shall set the sense key to ILLEGAL REQUESTif an
unsupported headoffset 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 head offset count supported.

NOTE182If 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 operations is
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 and the informationfield
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 134If the target does not support the data strobe offset 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 limits in 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 use its default value.

lf both retry count and recovery time limit are specified, the field that specifies the recovery action ofleast
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

She— 5 4 3 2 1 ]
Byte

Page length (16h)

2 (MSB)
_ Number of cylinders

4 (LSB)

1s|Number of heads

   
 

  
 

 

(MSB) . .
Starting cylinder-write precompensation \

(LSB)

9 (MSB) .
— Starting cylinder-reduced write current
4 (LSB)

Drive step rate
_ oop13|(LSB)
14 (MSB) .
~ Landing zone cylinder
6 (LSB)

7

Rotational offset

(8) |
Medium rotation rate

(L88)

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 one indicates that the target is capable of saving the page in a non-
volatile vendor-specific location.

 
~~  

 
 

ao

 
 

©

 
  
  

  

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

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

Thedrive steprate field indicates the step rate in 100 ns increments. The target shall use the drive step rate,
greater than or equal to 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 complementlocation where the target shall position the disk
heads. A negative value indicates 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 storage at 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-1991 for further information on synchronized spindles.

Table 172 - Rotational position locking

  

 
  
  

 

  

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 186 Thesignals and connectors used for rotational position locking are external to the SCSI bus and are not
part of this standard.

if a target fails to achieve synchronization it shall create a unit attention condition to all initiators. The sense key
shall be set to UNIT ATTENTIONand theadditional 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 anI/O processfortheinitiator, 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 I/O process and no othererror occurs, then the target shall
return CHECK CONDITIONstatus. The sense key shall be set to RECOVERED ERRORif the targetis able
to complete the I/O process or HARDWARE ERRORif the target is unable to complete the I/O process.
The additional sense codeis set to RPL STATUS CHANGE.

The rotational 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 thefield 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. The rotational offset is not used whena target is configured as synchronized-spindie
master.

The medium rotation rate indicates the speed at which the medium rotates. The unit of measureis 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 command andthe verify operation of the
COPY AND VERIFY command.
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Table 173 - Verify error recovery page

a
ce
a
3|Verify retry count
erycorrectionspan

SC
es
7eed
Le

|10|(MSB) a
ca Verify recovery time limit

 
The parameters savable (PS) bit is only used with the MODE SENSE command. This bit is reserved with the
MODE SELECT command. APSbit of oneindicates 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 commands shall 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, DTE 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 attempt its recovery algorithm during
a verify operation. 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.

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.

The verify 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 ail types of correction and retries the initiator should set the EER bit to zero, the PER, DTE and
DCRbits to one and the numberof retries 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 and thus hasthe effect of increasing data throughput
by reducing the numberof accesses to the medium.

9.4.2 non-volatile 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 magnetic fields
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 outertracks.

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 fora subsequent read operation through a
power-on condition. An example ofthis is a silicon memory device that loses data written to it 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 usein storing or retrieving user data in a
sequential manner. Since access is sequential, position changestypically take a long time, when compared to
direct-access devices.

Sequential-access devices are usually tape devices. The remainder of 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 (e.g. reel, cartridge, cassette) is
called a volume. Volumes have anattribute of being mounted or de-mounted on a suitable transport mechanism

Mounted is the state of a volume when the device is physically capable of executing commandsthat cause the
medium to be moved. A volume is de-mounted when it 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 volumeis mounted or, from theinitiator's perspective, whenever all medium
access commands report CHECK CONDITIONstatus and a NOT READY sense 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. thumbwheelswitch).

The recording medium has twophysicalattributes called beginning-of-medium (BOM) and end-of-medium (EOM).
Beginning-of-medium is at the end of the medium that is 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 shownin 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-of-medium position. This is
doneto 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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Reserved ____. Usable Reserved
medium Recording medium

area ——emmmeremmenermeemet orea

<—— Take-—up hub Supply hub———>
 

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 more tracks at a time, depending on the format.

BOM
‘ZAERONeEE

Track 1
Track 2

Track n—1
Track 7
AAa
 

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 numberoftracks written at one timeis called a track group
(TrkGrp). For recorded volumes, reading in the forward direction follows the same course of tracks as when
writing.

if not all tracks are recorded at the same time, and the device reverses direction when approaching end-of-
medium and begins writing on remaining tracks, 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).

TrkGrp Te 
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
‘RSEeeeeeeeereeneeeeeeLEaLeeEE

Track 1
Track 2

Track n—1
Track n

REEneeeeeeeeereeeeeeeeeneneeeeeretee
 

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

soxMH
Figure 22 - Helical scan recording example

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

Whenwriting, the initiator needs an indication thatit is approaching the end of the permissible recording area.
This position, called early-warning (EW), is typically reported to the initiator at a position early enough for the
device to write any buffered data to the medium whilestill 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

Ce

Figure 23 - Early-warning example

For devices which implement large 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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conceptof early-warningis often used to signaltheinitiator at an appropriate location prior to the physical
marker.

10.1.3 Partitions within 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 volume has a defined beginning-of-partition (BOP x), an early-warning position (EW x), and an end-of-partition
(EOPx).

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.

When a volume is 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 (BOP x).

Partitions on a volume do not need to be recorded in any defined order, nor doall 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 volume in a device-defined area (possibly unavailable to
the initiator) or the information may be anintrinsic attribute of the device implementation.

Figure 24 showsa possible partition implementation for a four-track serpentine recording device, assumingthat
each track group defines a partition.

 
BOM EOM
(ST

TrkGrp1 BOPO ———————- Ew ——> EOPO
TrkGrp2 EOP1 <— EW1¢———————————oeB0PI

TrkGrp3_ BOP2 ——————_> Ew2 —> E0P2
TrkGrp4. EOP3 <—EW3+#—____________________ Bop3
‘ST

Figure 24 - Partitioning example - one partition per track group

Another possible partition implementation for this four-track serpentine recording device is shownin figure 25,
using two track groups to define each partition.

TrkGrp1
TrkGrp2. EOPO <—EWOo$_-—_
TrkGrp3._ BOPA —————_
TrkGrp4. EOP1 <— EW1?@_—$—$$_____—_—.

(ESAnnnenna
 

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

The previous examples show the beginning and ending points for a partition aligned with physical bounds of 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 EOPx. 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.

SNas
TrkGrp1 BOPO——> EWo —> EOP0/BOP1Ew1—> EOP1
SS
>_>

RRREANNaCaerOTeeeeeeeeeae
 

Figure 26 - Partitioning example - two partitions per track group

Three methods are defined in the MODE SENSE and MODE SELECT commandsfor managing partitions; each
method is progressively more difficult 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 an initiator.

10.1.4 Logical elements within a partition

The area between BOP x and EOP x on a typical recorded volumecontains at least two typesofinitiator
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 aninitiator 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 block 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. The filemark format is 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 EQDindication. 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 bytheinitiator using the MODE
SELECT command.

Inter-block gaps, the gaps between blocks, filemarks, and setmarks, are introduced on the medium at the time a
block or mark is written without explicit action by the initiator. Minimum and maximum lengths for inter-block
gaps are defined in some American National Standards. In some devices,the length ofinter-block gaps may be
selected by the initiator 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 commandordevice-initiated error recovery actions. Although explicitly recorded on the medium, thereis
normally no distinction between two contiguous erase gaps. An erase gap may bealength 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, filemarks,
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 may betreated as an
end-of-data indication, an error recovery area, or an unrecoverable medium error causing an interchangeerror.
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 mode for writing and reading blocks only indicates the method by which the initiator 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 setmarks in 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 mode or an unbuffered mode, A
device with no data buffer operates only in unbuffered mode. Either term is only applicable to the manner in
which the device manages information 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 GOODstatus for write operations whenall write data has been
successfully transferred from theinitiator into the device data buffer. For devices operating in unbuffered mode,
GOODstatusis not returned until all requested data,filemarks, or setmarks are successfully recorded on the
medium.

Whenissuing a buffered WRITE FILEMARKS command with the immediate bit set to one, GOODstatus is
returned as soon as the commandis validated. A WRITE FILEMARKS commandwith the immediate bit set to
zero causes any buffered blocks, filemarks, and setmarksto be written to the medium. Upon successful
completion of this process, which is called a synchronize operation, no blocks,filemarks, or setmarks remainin
the data buffer which have not been written to the medium. A synchronize operation has no effect on a data
buffer 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
contingentallegiance may be required. Refer to 7.5.5 and 7.7 for descriptions of asynchronous event notification
and extended contingent allegiance protocol.

The READ POSITION command may be used to determine the numberand storage spaceof 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 aninitiator.
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10.1.6 Recorded object descriptors (block Identifiers)

Somerecording 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 block 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-onerelationship on the medium.

Some formats may carry both physical and logical block identifiers recorded on the medium. Whenalogical
blockis 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 hold these format dependentidentifiers.
For some implementations, this value may correspondto a real physical location; however,it is sufficient for the
device to mapthe 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 the initiator may use this value
with a LOCATE command to position to the same location 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 directionis
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 some position 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 betweenpartitions, there is no stable position.

The concept of being at someposition 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 concept of being before someposition indicates that there is some element (data block,filemark, setmark, ot
other defined point) which may be encountered when moving toward EOPx,if the proper commandsare 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 EOP x, 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 by the initiator.
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The conceptof being after some position indicates that there is some element(data block, filemark, setmark, or
other defined point) on the BOPx side of the current position which may be encountered if the proper commands
are issued. When a READ commandfor a single data block has been successfully executed, the logical position
is after the transferred data block.

10.1.8 Error reporting

if any of the following conditions occur during the execution of a commandthetarget 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. The list does not provide an exhaustive
enumeration ofall conditions that may cause the CHECK CONDITIONstatus.

Condition
Invalid logical block address

Unsupported option requested

Target reset or medium changesince last command from this initiator

Self diagnostic failed

Unrecovered read error

Recovered read or write error

Overrun or othererror that might be resolved by repeating the command

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

Attempt a WRITE, READ, READ REVERSE, VERIFY, or RECOVER
BUFFERED DATA commandwith 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 SENSEblocklength 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 andthe information field
shall be set to the requested transfer length. Upon termination, 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 the requested transfer length minus the actual
numberof blocks written. If unbuffered mode is selected and thefixed 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 number of blocks, filemarks,
and setmarks not written (the number of blocks not transferred from theinitiator plus the numberof biocks,
filemarks, and setmarks remaining in the target's buffer). If buffered modeis selected and the fixed 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 th is selected, the error shall
be reported to the first initiator issuing a command (other than INQUIRY or REQUEST SENSE)orthefirst initiator
responding to asynchronous event notification. {ff 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 commands for sequential-access devices shall be as shown in table 174.

Table1174 -174-Commandsforsequential-accessdevicedevices

CHANGE DEFINITION
COMPARE
COPY
COPY AND VERIFY
ERASE
INQUIRY
LOAD UNLOAD
LOCATE
LOG SELECT
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

PSPACE
TEST UNIT READY
VERIFY
WRITE
WRITE BUFFER
WRITE FILEMARKS

command implementation is mandatory.

command implementation is optional.
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The following command codes are vendor-specific: 02h, 06h, O7h, 09h, OCh, and OEh. All other command codes
for sequential-access devices are reservedfor future standardization.

10.2.1 ERASE command

The ERASE command(seetable 175) causes part orall of the medium to be erased beginning at the current
position on the logical unit. As used here, erased means either the medium shall be erased or a pattern shall be
written on the medium that appears as a gapto thetarget.

Table 175 - ERASE command

“snr?SM)ti<(itétCt<CtS*sdSC<CS*é~C‘CS~Sté‘(i‘!S*é<dY)StCtSCtSYSti<Cti‘(iéidY;téi(ité‘<ié‘irtéi‘it™”Byte hzfefefefefette
fo[s(tcode (19h)™”

a

 

    
 

 

Reserved

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 CONDITIONstatus is returned for an ERASE commandwith an immedbit of one, the erase
operation shall not be performed.

A long bit of oneindicates that all remaining medium in the current partition shail 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 beenvalidated. The
logical position following an ERASE commandwith a longbit of oneis not specified by this standard.

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

A long bit 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 the field is not supported, a device defined erase gap operation shall be performed. If
the immedbit 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.

if 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 lagical 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.

__Table176-LOAD176 - LOAD)UNLOAD comcommand
Bit]|

J   Operationcodecode ({1Bh)

Aoeaeee
}2|Reserved
A
serenanate|teas|
ee

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 asall buffered
commands have completed execution and the command descriptor block of the LOAD UNLOAD command has
been validated. If CHECK CONDITIONstatus is returned for a LOAD UNLOAD commandwith an Immed bit 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 Immedbit of zero should be used to ensure that 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 (EOT) 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 shail
position the medium at beginning-of-medium for removal from the device.

An EOTbit of one and a load bit of one shall cause the target to return CHECK CONDITIONstatus and the sense
key shall be set to ILLEGAL REQUESTin the sensedata.

A retension (ReTen) bit of one indicates that the medium onthe 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 EOT bit. Following successful completion of an unload operation, the
target shall return CHECK CONDITION status with the sense key set to NOT READYfor all subsequent medium-
access commandsuntil a new volume is mounted or a load operation is successfully completed.

When operating in buffered mode 7h or 2h (see 10.3.3), the target shall discard any unwritten buffered data after
the LOAD UNLOAD commandis validated if the previous command wasterminated 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 block 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.

Table 177 - LOCATE command

T7|6|& 4| rnae
Byte

: Operation code (2Bh)

f2|Reserved

4

 
 

 
 
 

 
 
 
 Block address 

 
  Control

[5
fe|(LSB)

pe
 

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

A changepartition (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 andthe partition 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 for a LOCATE command with an Immedbit of one, the locate operation
shall not be performed.

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

Thepartition field specifies which partition to select if 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)

Transfer length

net
 

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 commandwith a fixed bit of one shall transfer the requested transfer length times the current
block length in bytes to the initiator. A successful READ command withafixed 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 thefixed bit is zero, the target shall:
a) report CHECK CONDITIONstatus for an incorrect length condition onlyif the overlength condition exists

(see 10.1.8) and the block length field in the mode parameter block descriptor is nonzero (see 8.3.3).
b) not report CHECK CONDITIONstatusif the only error is the underlength condition (see 10.4), orif 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 information field of the sense data may not be
available when the SILI bit is set, other methods for determining the actual block length should be used (e.g. including
length information in the data block).

If the SILI bit is one and the fixed bit is one, the target shail 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.

if the SILI bit is zero and an incorrect length block is read, CHECK CONDITION status shall be returned and the
IL! and valid bits shall be set to one in the sense data. Upontermination, 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 information field to zero if the overlength condition
exists (see 10.4).
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NOTE 141 In the above case with the fixed bit of one, only the position of the incorrect-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 determine its 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 SENSEor
RECOVERED ERROR,as appropriate. Upontermination, the logical position shail be after the filemark (end-of-
partition side). If the fixed bit is one, the information field shall be set to the requested transfer length minus the
actual number of 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 onein the device
configuration page (see 10.3.3.1), CHECK CONDITIONstatus shall be returned andthe filemark andvalid bits
shall be set to onein 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 requested transfer length minus the actual number of 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 when a setmark is encountered if the RSmkbit is set to zero orif this option is not supported.

if the logical unit encounters early-warning 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 and valid
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 fixed bit is zero, the information field shall be set to the
requested transfer length minus the actual block length. The target shall not return CHECK CONDITION status
whenearly-warning is encounteredif the REW bit is Zero or if 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.

If 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,and the valid 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. Upon termination, 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 minus the actual numberof blocks read. If the fixed bit is zero,
the information field shall be set to the requested transfer length.

If the logical unit encounters end-of-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 numberof blocks read, If the fixed bit is zero,
the information field shall be set to the requested transfer length.
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10.2.5 READ BLOCKLIMITS 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 shail be returned.

Table 179 - READ BLOCK LIMITS command

 
 

 
 

Operation “code (05h)

Ee
a
oe
rot

Table 180 - READ BLOCKLIMITS data

eeeByte

on Reserved

  
  

  

  
Maximum block length limit 

 
 Minimum block length limit 

If the maximum block length limit value equals the minimum block length limit 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 thefixed
bit shall be set to one in the WRITE and READ commands.

If 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 given limits in either mode. The transfer mode is 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 - READDPOSITIONccommand
Bit)7

— Operation: code“code(34h)

Reserved

 
  

 
 
 

    
Reserved

Reserved

5|Reserved
Reserved

 
Reserved

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 return the first block location and the
last block location as an SCSI logical block address(relative to a partition).

If the logical unit is not capable of reporting block locations, the BPU bit shall be set to one in 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 shownin table 182 shall be returned.
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Table 182 - READ POSITION data format

Bitl7|6|5| 4|38|29|4|Oope
fo|sop|]cop|Reserved=|-BPU|——sReserved

1 Partition number

f2|Reserved
Reserved

  
  
  
  
 
°

  4 MSB( ) First block location 
 

   (MSB) .
Last block location 

 
  
 
 

Reserved

 
 
 

Number of blocks in buffer

 Number of bytes in buffer

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

An end ofpartition (EOP) bit of one indicates that the logical unit is positioned between early-warning and end-of-
partition in the currentpartition. An EOP bit 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 thefirst and last block locations are not known or
cannot be obtained. A BPUbit of zero indicates that the first and last block location fields contain valid position
information,

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

Thefirst 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 thetargetif a
READ or WRITE commandis issued.

Thelast 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 for the last block location shall be equal to the value reported for the first block location.

NOTE 144 The information provided by thefirst and last block location fields can be used in conjunction with the
LOCATE commandto position the medium at the appropriate logical block on another device in the case of
unrecoverable errors on the first device.

The numberof blocksin buffer field indicates the numberof 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 numberof data bytesin the target's buffer that have not
been written to the medium.

10.2.7 READ REVERSE command

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

Table 183 - READ REVERSE command

 
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, thelogicalposition
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 length field,
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 field shali 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.
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10.2.8 RECOVER BUFFERED DATA command

The RECOVER BUFFERED DATA command (seetable 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 make it impossible to write the buffered data to the medium. One or more RECOVER
BUFFERED DATA commands mayberequired to recoverall unwritten buffered data.

Table 184-RECO- RECOVERRBUFFERED| DATAcorcommand
Bit]

7OQRationioncode(14h)

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 order in which block(s) are transferred is defined by the RBO bit 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 theinitiator. If the
requested transfer length is smaller than the actual length of the logical block to be recovered, only the requestec
transfer length shail be transferred to the initiator and the remaining data for the current logical block shall be
discarded.

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

lf a buffered filemark is encountered during a RECOVER BUFFERED DATA command, CHECK CONDITIONstatus
shall be returned, the sense key shall be set to NO SENSE,andthe filemark and valid bits shall be set to one in
the sense data. Upon termination, the logical position shall be after the filemark. !f 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 shail be set to the requested transfer length.
if a buffered setmark is encountered during a RECOVER BUFFERED DATA command and the RSmkbit is set to
onein the device configuration page (see 10.3.3.1), CHECK CONDITIONstatus shall be returned and thefilemark
and valid bits shall be set to one in the sense data. The sense key shall be set to NO SENSE andthe 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
number of blocks transferred (not including the setmark). {f the fixed bit is zero, the information field shall be set
to the requested transfer length. The target shall not return CHECK CONDITION when a setmark is encountered if
the RSmkbit is zeroorif this option is not supported.

If an attempt is made to recover more logical blocks of data than are containedin the target's buffer, CHECK
CONDITIONstatus 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 one in 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(seetable 185) is used to release previously reserved logical units for the
requesting initiator,orif it is a third-party release, to another specified SCSI device.

Table 185 - RELEASE UNIT command

Bit]
Byte

fo|~Operation‘code(17(17h) a

a Logical unit number SrdPty|Third party device ID ReservedReserved

 
  
 
 
 

Reserved

 
 

Reserved  
 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 shail release the reservation and return GOODstatus.

A reservation may only be released bytheinitiator that made it. It is not an error to attempt to 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 release allows aninitiator to release a logical unit that was previously reserved usingathird-party
reservation (see 10.2.10.1).

If the third party (8rdPty) bit is zero, then a third-party release is not requested. If the SrdPty bit is one, and if the
reservation was made using a third-party reservation by the initiator 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 SrdPty bit is one, the target shail not modify the mode parameters for commands received from the third-
party device even if the target implementsthe 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 mode 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 command leaves the transferred parameters intact. The third-party device can
issue MODE SENSE and MODE SELECT commandsto 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
requestinginitiator, orif it is a third-party reservation, to another specified SCSI device.

Table 186 - RESERVE UNIT command

 

  
 

 
 

 

Operation codefoOB (16h)
(1|teateatunitpuntererePty [Thirdpartydevice10[Reserved
P20|Reserved
A

oe

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 useofthe initiator until the
reservation is superseded by another valid RESERVE UNIT commandfrom theinitiator that made the reservation
or until released by a RELEASE UNIT commandfrom the sameinitiator that made the reservation, by a BUS
DEVICE RESET messagefrom 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.

lf, after honouring the reservation, any otherinitiator attempts to perform any command on the reserved logical .
unit other than an INQUIRY, REQUEST SENSE, PREVENT ALLOW MEDIUM REMOVAL(with a preventbit 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 aninitiator to reserve a logical unit for another SCSI device. This is intended for
use in multipie-initiator systems that use the COPY command.

If the third-party (8rdPty) bit is zero, a third-party reservation is not requested. If the 3rdPty 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
made the reservation or until 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
otherinitiator.

lf 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 commandsfrom
the third-party device. Any subsequent commandissued bythe third-party device is executed according to the
mode parameters in effect for theinitiator that sent the RESERVE command.

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 by the third-party device is executed according to the
mode parametersin effect for the initiator that sent the RESERVE command.
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NOTE 147 This transfer of the mode parametersis applicable to target devices which store modeinformation
independently fordifferent initiators. 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 requestis granted. The current reservation shall not be modified if the
superseding reservation request cannot be granted. If the 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 reservations allow the third-party SCSI 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.

10.2.11 REWIND command

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

Table 187 - REWIND command

|4|[3|8pt|8|
Operation code (Oth) :

Reserved

 
 
 
 

 
 
 

 
 

Logical unit number

 
  

Reserved

Reserved

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 commandhas been validated. If
CHECK CONDITIONstatus is returned for a REWIND commandwith 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 commandwith an tmmedbit 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 validated if the previous command wasterminated 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 some targets may only support a subse
of this command. If an initiator requests an unsupported function, the command shall be terminated with CHECk
CONDITIONstatus and the sense key shall be set to ILLEGAL REQUEST.

Table 188 - SPACE command

Operation (1th) 
a

The codefield is defined in table 189.

Table 189 - Code field definition

Blocks Mandatory
Filemarks Mandatory
Sequential filemarks Optional

-of-data Optional
Setmarks Optional
Sequential setmarks Optional
Reserved
 

When spacing over blocks, filemarks, or setmarks, the count field specifies the number of 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 countfield 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.

\f 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 returnedto theinitiator, 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 over(not including the filemark).

lf a setmark is encountered while spacing over blocksor filemarks and the RSmkbit is set to one in the device
configuration page (see 10.3.3.1), the commandshall 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 SENSEandthe additional sense code shall be set to SETMARK DETECTED. The information field shall be

set to the requested count minus the actual numberof blocksor filemarks spaced over (not including the
setmark). The logical position shall be on the end-of-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 encounteredif the RSmk bit is set to zero or
if this option is not supported,

If 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 information field shall
be set to the requested count minus the actual numberofblocks,filemarks, or setmarks spaced over as defined
by the codevalue. If the REW bit is zero or the option is not supported bythe 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 shail
be returned, the sense key shall be set to BLANK CHECK,andthe valid bit shall be set to one in the sense data.
Additionally, the EOM bit shall be set to one if end-of-data is encounteredat or after early-warning. The
information field 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
CONDITION status shall be returned, the sense key shail be set to MEDIUM ERROR, the EOM bit shail be set to
one, andthe valid bit shall be set to one. The information field shall be set to the requested count minus the
actual numberof blocks,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 return CHECK CONDITIONstatus and shall set the sense key to NO SENSE. The EOM andvalid
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 sequentialfilemarks (or setmarks), the countfield is interpreted as follows:
a) A positive value N shall cause forward movement tgthe 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.
c) A negative value -N (2's complementnotation) shall cause reverse movementto thefirst occurrence of N or -

more consecutivefilemarks (or setmarks) being logically positioned on the beginning-of-partition side of theN*9 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 SENSE and 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 sequential filemarks 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 the valid
bit shall be set to zero.

if 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,andthe valid bit shall be set to zero. Additionally, the
EOM bit shall be set to one if 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 the last logically recorded information.
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lf 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 command

Operation code( 13h)

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

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

command whenissuing a series of VERIFY commands.

A byte compare (BytCmp)bit of zero indicates that theverification 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 theinitiator to the target as in a WRITE
command. Ifthe BytCmpbit is one and the byte compare option is not supported, the target shall terminate the
command with CHECK CONDITION status and the sense key shall be set to ILLEGAL REQUEST.

The verification length specifies the amountof datato 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 and the verification length is zero, no data shail be verified and the current logical position
shall not be changed. This condition shall not be considered as an error.

The VERIFY commandshall terminate whentheverification 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-warning 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.

if the data does not compare (BytCmpbit of one), the command shall terminate with CHECK CONDITIONstatus,
the valid bit shall be set to one, and the sense key shall be set to MISCOMPARE.If the fixed bit is one, the
information field shall be set to the requestedverification length minus the actual number of blocks successfully
verified. If the fixed bit is zero, the information field shall be set to the requested verification length minus the
actual numberof bytes successfully verified. This number may belarger than the requested verification length if
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the error occurred on a previous VERIFY commandwith an Immedbit of one. Upontermination, 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 that is transferred from the initiator to
the current position on the logicalunit.

Table 191 -7WRITEcommand
~ Bit|

o Operation“code(OAh)

rp Logical unit number
 
 

 
 
  
 
 

 
Transfer length

Control

The fixed 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 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 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 shail not be
changed. This condition shall not be considered an error. .

A WRITE command may bebuffered 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 soonasall 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 Immedbit 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 command shall 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 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 headerandthe 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 madeis 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 headerandthe 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 the initiator plus the numberof blocks, filemarks, and setmarks remaining in the
target's buffer). Note that the value in the information field may exceed the transfer length.

d) If buffered modeis reported andthefixed bit is set to zero, the information field shail be set to the total
numberofbytes, filemarks, and setmarks not written (the numberof bytes not transferred from theinitiator
plus the numberof bytes,filemarks, and setmarks remainingin 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 CONDITIONstatus after 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 OVERFLOWand the
information field shall be defined as follows:

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

b) If 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 whetherall data that is to be written is successfully transferred to the medium. By
its definition, the 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 sense key, as was done in some
SCSI-1 implementations, may cause confusion as to whether there was really 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 logical unit.

Table 192 - WRITE FILEMARKS command

tt7|fe|efefAeefeft|tf|popapeteereenactite

Operation code ( 40h) 
Control

If 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 numberof filemarks 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 Immed bit of oneis only valid if buffered mode is 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 command with
the Immed bit set to zero and the transfer length field set to zero to ensurethat all 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 current settings of the REW and
SEW bits in 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 to NO SENSE or RECOVERED
ERROR,as appropriate. If any buffered data,filemarks, or setmarks to be written are not 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 mode is reported in the mode parameter header,the information field shall be set to the

requested transfer length minusthe actual numberof filemarks or setmarks written.
If buffered modeis 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 numberofbytes,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). Note thatit 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
information field 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
remainingin 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 medium (e.g. labels,filemarks, or
setmarks) after the first early-warning indication has been returned to theinitiator.

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
successfully transferred to the medium,the information field shall be set to zero. If any filemarks or setmarksto
be written are not transferred to the medium prior to encountering end-of-partition, the sense key shall be set to
VOLUME OVERFLOWandtheinformation field 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 Diagnostic parameters

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

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

Table 193 - Diagnostic page codes

Supported diagnostic pages 8.3.1.1
Reserved (for all device type pages)
Reserved

Vendor-specific pages

   
  

10.3.2 Log parameters

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 - bog page codes

     
  
  
     
  

 

Buffer over-run/under-run page 8.3.2.1
Error counter page (write) page 8.3.2.2
Error counter page (read) page 8.3.2.2
Error counter page (read reverse) page 8.3.2.2
Error counter page (verify) page 8.3.2.2
Last n error events page 8.3.2.3
Non-media error page 8.3.2.4
Supported log pages 8.3.2.5
Reserved
Reserved  

 Vendor-“specific 

10.3.3 Mode parameters

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

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

The medium-type codefield in the mode parameter header is 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.
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Table 195 - Device-specific parameter

 
When used with the MODE SENSE command,a write protect (WP) bit of zero indicates that medium is write
enabled. A WPbit 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.

__Table196-Buff196 - Buffered modes

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.

TheayAtl may report GOOD status on write commands as soon as:l the data specified in the write command has beensuscessfully 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 speedfield shall be assigned as definedin table 197.

Table 197 - Speedfield definition

Description

Default (Use the peripheral device's default speed).
Use the peripheral device’s lowest speed.
Use increasing peripheral device speeds. 

For the MODE SELECT command,the density code field 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. Ifthe MODE SELECT commandspecifies the default density code the device selects the actual density
code to be used in 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 codefield reflects 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 codefield should be set to the principal density code
value. The principal density code is 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 returned in
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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 ATTENTION condition 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 madeby the target to determine the density;
2) report the principal density if the target cannot automatically determine the density from the medium;
8) 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 reflecting 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.
Following 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 densitycode:codes

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

 

  
  

 
 
 

 Desersre formagnetic tapes
 
 

  
  
  
  
  

 
  

 

 
 

 

 
 

  
 

12,7 (0,5) (800) 3,22-1983 212:7 (0,5) 83 (1 500} R X3,30. 1986 2
12,7 (0,5) 246 (6 250) R |X3,.54-1986 2

6,3 (0,25) 315 (8 000) c |X3.136-1986|112,7 (0,5) 126 3 200) AR |X8.157-1987|2,4
6,3 0,25) 252 (6 400) Cc |x3.116-1986|1
3,81 0,15) 315 (8 000) cs |x3.158-1987|1,4

12,7 (0,5) 1 491 (37 871) C |X3.180-1990|2,4
12,7 (0,5) 262 (6 667) c |X3.181-1990|1,4
6,3 (0,25) 63 (1 600) C 56-1986 1

12,7 (0,5) 500 (12 690) C 1,6

12,7 (0,5) 999 (25 380) c 1,66,3 (0,25) 394 (10 000) Cc 1,6
6,3 (0,25) 394 (10 000) C 1,6
6,3 (0,25) 630 (16 000) C 1,6

6,3 (0,25) 034 (51 667) C 1,63,81 0,15) (61 000) 11319-1992 5,8

8,00 (0,318) (43 245) 5,68,00 0,315) (45 434) ECMA TC17 5

12,7 (9,5) (10 900) X3.197-1991|1,412,7 0,5 (42 1,4  
 

 
Description Description  

 
 

Non return to zero, change on ones R Reel-to-reel
GCR Group code recording C Cartridge
PE Phase encoded cS Cassette
IMFM Inverted modified frequency modulation
MFM Modified frequency modulation
DDS DAT data storage

Run length limited

  
  
 

 
 
 
 

  

Serial recorded.
Parallel recorded
Old format known as QIC-11
See 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 commandandshall not be returned by the MODE SENSE command.
This iis an ANSINSOHEC document

i
jouereen
   

The mode page codes for sequential-access devices are defined in table 199.
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Table 199 - Mode page codes

Control mode page
Device configuration page
Disconnect-reconnect page
Medium partition page(1)
Medium partition page(2)
Medium partition page(3)}
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 SENSE command)

     

 
 
 

 OUNWOHWAWY
o«

BOWWOMD——  .

 
  
  
 

shetyome
 

  
OnMmooo0oMoONn OOWRaOWW

yd

  
     

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

 
 
 
 

 
 
 

‘Pagecode(10h)

Pa|Page length (OEh)
fafreserved]one[Oveforme

peteutterFunratio|Write buffer full ratio

}s|Read buffer empty ratio
(MSB)

7| (LSB)
a
}9|Gap size

Buffer size at early warning

iH

  
 
 

 
 

 
 
 Write delay time

 
  

 
 

 
  

13 (LSB)

Select data compression algorithm

a

A changeactive 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 change is specified.
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A change active format (CAF) bit of oneindicates that the active format is to be changedto the value specified in
the active format field. 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 format is in use for the selected density code when reading or
writing data on a logical unit. The valueof the active formatfield is vendor-specific.

The active partition field indicates the current logical partition number in use on the medium.

The write bufferfull 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 valueof 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 buffer 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 blockidentifiers supported (BIS) bit of zero indicates that block IDs are not supportedin 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 on the datatransfer 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 (SOCF)field of 00b indicates that the device shail pre-read data from the
medium in buffered modeto the limits of the buffer capacity without regard for filemarks. This implies that the
device can differentiate between data blocks andfilemarksin 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 one indicates 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 REWbit of oneindicates that the target shall return CHECK CONDITIONstatus with the EOM bit set in the
sense data whenthe 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
when interchanging tapes between peripheral devices.

The GapSize field value determines the size of the inter-block gap when writing data. A value of 00h 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 device’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

Logical unit’s default EOD 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 oneindicates 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 compietion of any write-type operation.

The synchronize at early-warning (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 early-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 WRITE command, 10.2.14, and the WRITE FILEMARKS command, 10.2.15).

The buffer size at early-warningfield indicates the value, in bytes, to which the target shall reduceits logical buffer
size when writing. The target should reduce the buffer size only when the logical unit is positioned betweenits
early-warning 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 buffer 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 sent toit 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 the first 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)

Page length

2|Maximum additional partitions
[3|Additional partitions defined

Medium format recognition

Reserved

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

The additionalpartitions defined field specifies the number of additional partitions to be defined for a volume
when the SDP orIDPbit is set to one. The maximum value allowed is the value returned in the maximum
additional partitions field.

A fixed data partitions (FDP) bit of one indicates that the device assigns partitions based on its fixed definition of
partitions. Setting this bit to one may only be valid at beginning-of-partition and is mutually exclusive with the
SDP andIDPbits.

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 and it is mutually exclusive with the FDP and IDP fields.

An initiator-defined partitions (IDP) bit of one indicates thattheinitiator is defining the numberandsize of the data
partitions using the additional partitions defined field andthe 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 reformatting 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 whichthe partition size descriptors select the
partition size. The values 00b, O1b, 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) O1h 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) 04h-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 value in 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)

Ptee   |Ps[Reserved Page code (12h, 13h, 14h) 

i
+_ Page _iength |

 
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 value of the partition size
field. The units of size used by the partition size field is specified in the PSUM field 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 occuras a result of a MODE SELECT command that 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

   
  
  
  
  
  

  

Page length (OAh)pagetength(oan)
2[Reservea[feserved]78[Reservea]_een_[em[ove|om
Ea Read retry count

a
rf

oe
a

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

A transfer block (TB) bit of one indicates that a data block that is not recoverable within the specified recovery
limits shall be transferred to the initiator before CHECK CONDITIONstatus is returned. A TB bit of zero indicates
that the unrecoverable data block shall not be transferred to theinitiator. Data blocks that can be recovered
within the recovery limits are always transferred, regardiess of the value of the TBbit.

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

A posterror (PER)bit of oneindicates that the target shail return CHECK CONDITIONstatus to report recovered
errors. A PER bit of zero indicates that the target shall not report errors recovered within thelimits 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 transferafter a
recovered read-write error occurs. All data from the recovered block shall be transferred prior to terminating the
read-write operation. A DTEbit of zero indicates that the target shall not terminate the transfer 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 of error correction codes for error recovery.

The read retry count specifies the numberof times that the target should attemptits recovery algorithm during a
read operation before an unrecoverableerror is reported. A read retry count of zero indicates that the target shall
not useits 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 unrecoverable error is repo.ted. A write retry count of 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 equivalent to the beginning-of-medium.

10.4.2 beginning-of-medium: The extreme position along the medium in the direction away from the suppiyreel
which can be accessed by the device.

10.4.3 buffered mode: A modeofdata transfer in write operations which facilitates tape streaming (10.1.5), as
reported in the 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 10.3.3.7.

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 EOT bit 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 filamark: 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 when the length of
the actual block read exceeds the requested transfer length in the command descriptor block.

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

10.4.11 setmark: A special recorded element within a partition, containing no user data, which provides a
segmentation scheme hierarchically 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: The incorrect 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 together with its physical carrier.
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11 Commandsfor printer devices

11.1 Modelfor printer devices

This commandsetincludes capability for the printer-controlling device, that is an SCS! target to be is functionally
separate from the physical printer device (see figure 27) as well as integrated with it. The physical printer device
is connected to the SCSItarget via one of several common device-level interfaces, There may be more than one
physicalprinter device attached to the printer controlling device. In such a case, each physicalprinter device is
assigned a separate logical unit number, beginning with zero. Theprinter-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 mechanismsare defined in mode pagesfor two industry-standard interfaces knownastheline
printer interface (e.g. the Data Products interface or equivalent) and the EIA RS-232Cinterface. These mode
pages are usedto control optional features of these interfaces. No mode page was defined for the popular
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 one of 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. The transparent
control codes may take the form of escape code sequences. commandsforthe operation of the target function
and someprinter controls, which are not convenient to handle in a transparent way, are specified in 11.2.

This standard does not specify which character set is used by the printer device; nor does it specify the meaning
of the escape code sequences that may be used,
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11.2 Commandsforprinter devices

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

Table 205 - Commandsforforprinterddevices
code

CHANGEDEFINITION
60OMARCOPY AND VERIFY
FORMAT
INQUIRY
LOG SELECT
LOG SENSE

MODE SELECT (6)
MODE SELECT (10)
MODE SENSE(6)

MODESENSE (10)PRIN
READ BUFFER
RECEIVE OIAGNOSTIC RESULTS
RECOVER BUFFERED DATA
RELEASE UNIT
REQUEST SENSE
RESERVE UNIT
SEND DIAGNOSTIC
SLEW AND PRINT
STOP PRINT
SYNCHRONIZE BUFFER
TEST UNIT READY
WRITE BUFFER

—
ee

erwinethsmd OOA=—-—DOMDO~DO-“DODMMOMNMDODO~MMDOHW OONOU-AON
mopon—ONONVVNVYNYNYYVNNNOVNYVYYNONDSBOOCOS2S=SZZCOOZOOOOOCOZOCOOCOO os

“NO

HAOHO+
M=command implementation is mandatory.

05 command implementation —is optional.

 
The following operation codes are vendor-specific: 01h, 02h, 05h, 06h, 07h, 08h, O9h, OCh, ODh, OEh, OFh, 11h,
13h, 19h, and COh through FFh. All remaining operation codes for printer devices are reserved for future
standardization.
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11.2.1 FORMAT command

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

Table206206 - FORMATcommandcommand
Bit|

oo ~~SQperation‘code.(04h)Shara unit number
 
 
  
 
 

 
  

Transfer length

Control

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

Table 207 - Format type

Set form
Set font

Vendor-specific
Reserved 

The transfer length specifies the length in bytes of format information 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(seetable 208) transfers the specified numberof bytes from theinitiator to the target to be
printed.

Table 208 - PRINT command

Reserved

Transfer length  
Control

 
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 shail be transferred. This condition shall not be considered as error.

11.2.3 RECOVER BUFFERED DATA command

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

Table 209 - RECOVER BUFFEREDDiDATAcorrcommand

~Operationccode(14h) So

Transfer length

a

 
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 usedto return the buffered data that is 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 ILI bits
shall be set to one. The information bytes shall be set to the difference (residue) between the transfer length and
the actual numberof bytes returned.
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Thetransfer length specifies the maximum lengthin 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 aserror.

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 controlinformation
embedded within the print data.

Table 210 - SLEW AND PRINT command

Operation code(OBh)

Transfer length 
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 aserror.

If the channel bit is zero, the slew value specifies the numberoflines the form shall be advanced beforeprinting.
A value of 255 indicates that the form shall be advancedto thefirst line of the next form before printing. Ifthe
channelbit is one, the slew value specifies the forms contro! channel numberto which the form shall be
advancedpriorto printing the data. If implemented, the printer options page in the MODE SELECT command
provides additional control over the usage of the slew value field.

If 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 orderh
fashion.

___Table21211-|-STOP PRINTeccommand

  
 

 Vendor- specific

es

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 point 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 meansfor an initiator 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.

Table 212 -(212-SYNCHRONIZEBBUFFERcommancommand
Bit]|

—  
 

~Operationoncode(10h)|

(haeaeae
a
a
a
(enn

 
 
  

 ay

5 Control

 
 

Whenall buffered data are actually printed, the command shall be terminated with a GOODstatus. Ifit is not
possible to finish printing all of the buffered data (due to an error or exception condition on the peripheral
device), then this command shall 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 over
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 codes for printer devices are definedin table 213.

Table 213 - Diagnostic page codes

 
 
 

 
 
 

  

 
 
 
  

  

00h Supported diagnostic pages 8.3.1.1
Oih - 3Fh Reserved (for all device type pages)
40h - 7Fh Reserved

80h - FFh Vendor- specific pages

11.3.2 Log parameters

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

The log page codesfor printer devices are defined in table 214.

Table 214 «'14-Logpapage codes

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

Vendor 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 mode block descriptor, are described in
8.3.3.

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

The device-specific parameter field is contained in the mode parameter header(see 8.3.3), Table 215 defines the
device-specific parameter used for printer devices.

Table215-215 - Printerordevice-specificparameter
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When using the MODE SELECT command,a buffered modeof zero indicates that the target shall not report a
GOODstatus on PRINT commands or SLEW AND PRINT commandsuntil the data are actually printed. A
buffered mode of 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 SCSI device buffer. The data from one or
more commands may bebuffered 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 codes for printer devices are shownin table 216.

Table 216 - Mode page codes

   | Description ubclause[Pagecode|  Control mode page
Disconnect-reconnect page
Parallel printer interface page
Peripheral device page
Printer options page
Serial printer interface 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)

 
  
  
  
  
  
  
  
  
  
  
  

 

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-
standard line printer interface.

Table 217 « Parallel printer Interface

Parameter length (03h)arenaenaRd
[2|Parityselect[FHPO[Reserved]_veaP|wees[ves[Aker|

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 one indicates that the target is capable of saving the page in a non-
volatile, vendor-specific location.

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

tows[parityweet|
00b No parity generation

Even parity
Odd parity
Reserved

  
  
  
  

A paperinstruction parity check (PIPC) bit of one indicates that the printer interface PaperInstruction signalis
included in parity generation on the printer 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 contro! 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 numberof lines to slew over may be coded as an unsigned four-bit number (NNNN) or an unsigned six-bit
number (EENNNN). The upper two bits of the six-bit number (EE) may be positioned contiguously with the lower four
bits (NNNN) or they may be separated from the lowerfour bits by the control bit (C). Furthermore, the upper twobits
may or may not be supported.
166 The VFU channelto selectis specified by an unsigned four-bit number (NNNN) in the VFU control byte.
167 Pictorially, the control byte is shownin table 219.

Table 219 - VFU control byte

[VFUcontrolbyte|- VFU control Description ~
Bits 76543210

 
   
  

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

  
Skip to VFU channel NNNN (C=VFU channel)    

 Key: C = VFU control bit 

A VFUcontrolbit 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 VFUcontrol bit select (VCBS) bit of one indicates that the control bit (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 EEbits
are in bit positions 6 and 5.

A VFU extended skip (VES) bit of one indicates that the EE bits are supported for line 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 return the current value of this bit.
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11.3.3.2 Printer options page

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

Table 220 - Printer options

Parameter length (OAh)

Font identification

(MSB)
Maximum line Length

(LSB)

efarmaarecharacter

[e|Lineslawoptions«Formslowoptions

Reserved

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 one indicates 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 orelectronic vertical forms unit is present
in the printer device. An EVFU bit 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, the font 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

00h Default font
Oth - 3Fh 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 commana,this field reports
the current slew mode. This slew modeis defined in table 222.
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Table 222 - Slew mode

 
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 onl
accepted after the initiator issues a FORMAT command with a format
type of set form (to initialize the electronic vertical forms
unit).

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 skipping by sending 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 one indicates that the target shall
assumethe printer truncates slew values in SLEW AND PRINT commands,sothat the data prints on thefirst 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 remaining lines on
the current form. The target shall return the current valueofthis field in the MODE SENSEdata.

An ASCII forms contro! (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 contro! characters.

The maximum line length field specifies the maximum transfer length (maximum numberof bytesperline) to be
accepted in the SLEW AND PRINT command.Avalue of 0000h in MODE SELECTspecifies that the target shall
useits default value. In any case, the target shall report its actual value in the MODE SENSEdata (not 0000h).

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

The line 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 223.
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Table 223 « Line slew
Line “slew. option
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 (0ODh)
and line feed character (OAh) for each line to slew over.

Reserved

 
Vendor- specific

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

Table 224 - Form slew

aie|Formslew‘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 (0Ch) to
move to the beginning of the next form.

 

  
  
 The target shall insert an ASCII carriage return character (0Dh)

and form feed character (0Ch) to move to the beginning of thenext form.  
 
 

Reserved

  Vendor - specitic

The data termination options field specifies the termination sequence to be issued to the printer device when a
SYNCHRONIZE BUFFER commandis received. Code valuesfor this field are defined in table 225.
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Table 225 - Datafa termination option
 Line slew option 
 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 print any buftered data followed by an ASCIIcarriage return character (0Dh).

3h The target shall print any buffered data followed by an ASCIT
line feed character (0OAh).

4h The target shall print any buffered data followed by an ASCII
carriage return, line feed character sequence (ODh, OAh

5h The target shall send any buffered data followed by an ASCII
form feed character (0Ch)

6h The target shall print any buffered data followed by an ASCII
carriage 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 - Serlal printer interface

eyeEe“|ps Reserved Page code (04h)

a

Baud rate

 
  
  
   
 
 

 

 

   
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 pagein a non-
volatile vendor-specific location.

The stop bit length field specifies the length of the stopbit(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.
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The parity selection field specifies parity generation and checking as defined in table 227.

Table 227 - Parity selection

|Code|Parity selection
 

 

 
 

 
 

 

Reserved
Reserved
Reserved
 

The bits per characterfield specifies the numberof bits 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 (RTS) signal in the serial interface followstheline 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) signalto
high wheneverthe target poweris on. For the MODE SENSE command,the target shall report the current value
of this 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
interface. A CTSbit of zero indicates that the target shall ignore the Clear to Send signal. For the MODE SENSE
command,the target shail report the current valueof this field.

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

Table 228 - Pacing protocol

|Code|Pacing protocol|
Oh None

XON / XOFF
ETX/ACK
DTR
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 commandspecifies 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 processor device receives or provides packets of data as requested
by the initiator.

In the SCSI processordevice, the target accepts and provides the data packets transferred according to the
commandsoftheinitiator. Theinitiator and the processor device are both assumed to know the rules by which
information is exchanged between them, how the information is interpreted by the processor device, and when it
is allowable to exchangethe information. These rules are not specified by this standard.

Theinitiator requests that the processor device accept a packet of data by transmitting a SEND command. The
initiator requests that the processordevice return a packetof data by transmitting a RECEIVE command. A
COPY command canalso 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 SCSI device or can be between two SCSI
devices under control of the processor device acting as a copy manager.

If a processor device temporarily has no resource available to manage a data packet from theinitiator, 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.

¢) Terminate the command with BUSYstatus.

Morethan onelogical unit can be implemented by a processor device. Logical units can serve as additional
paths to a single resource, and/or each logical unit can serve as a path to different resources within the device.
A single logical unit may also serve as a path to multiple resources if 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 anavailable resource or data packet associated withit, the processor device may
chooseto treat the logical unit as an invalid logical unit (see 7.5.3) or respond as described in the previous
paragraph.

If the processor device determinesthat 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 determines that 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 device is distinguished from a SCSI 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. Manytypes of devices mayfind it
convenient to function as processordevicesif no other suitable SCSI device type exists andif the packet
exchangeprotocol dictated by the processor device model meets their functional requirements. Devices
requiring totally incompatible protocols and commandsets 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.

271

ZTE (USA) 1006, Page 299

augsburgerjl
Sticky Note
None set by augsburgerjl

augsburgerjl
Sticky Note
MigrationNone set by augsburgerjl

augsburgerjl
Sticky Note
Unmarked set by augsburgerjl



ZTE (USA) 1006, Page 300

ANSI X8.131-1994

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 commandcontains 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 Host-to-host communication, SEND and RECEIVE

A host system (host A) takes theinitiator role and selects a processor device (host B), transmitting a packet usin
the SEND command to host B 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 disconnect until 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 mode to successfully complete
an exchange between the two devices.

12.1.3 Host-to-special-output peripheral

A special co-processor device which can use the processor device commandsetis 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 peripheralfailure should be indicated through the norma
CHECK CONDITION / REQUEST SENSEprotocol.

12.1.4 Host-to-special-input peripheral

A second special co-processor device that can use the processor device commandset is a data acquisition
subsystem. Such subsystems may multiplex and compact streams of data from many sources. A host could
control the data acquisition modes 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 as aninitiator, selecting peripheral storage
devices and storing the compacted acquired data there for later access directly by the host or through host to
host communication protocols. A peripheral failure would be indicated through the normal CHECK CONDITION/
REQUEST SENSEprotocol.
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12.2 Commandsfor processor devices

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

Table 229 - Commands for processordevices
Command name Operation Type Subclause

code

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

command implementation is mandatory.
command implementation is optional.
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OFSZZOCCCOZOCOCOCO AkotQENOOO=
 

  

 

Thefollowing operation codes are vendor-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 reservedfor future
standardization.

12.2.1 RECEIVE command

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

Table 230 - RECEIVE command
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12.2.2 SEND command

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

Bit

os
__Table231-§231 - SENDcccommand

 

 
~Operationationcode~(OAH)

Transfer length

   
 
 
 

(LSB)

An asynchronous event notification (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 logicalunit
zero.

 

Table 232 - SEND command « AEN data format

  
 fo[Reserved|Luvana|nen

Reserved

oo ReservedPeeservedSense dataavn(0)
nea CSSdatatabytei)

An AENbit 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. A transfer
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 LUNTAR bit 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 LUNTRNfield 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 definedin table 233.

Table 233 -‘33-Diagnosticpagecpage cccodes 

 
 
 

  
 
 

 
 
 

List of supported parameters page 8.3.1.1oth” -Onorh Reserved (for all device type pages)
40h - 7Fh Reserved

80h - FFh Vendor - specific pages  

12.3.2 Log parameters

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

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

___Table23234 -4-Logpagpage 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 OUTphase 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 subsequent write 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. SCS! 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 prior 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 used to find blank and written areas prior to WRITE and READ access.

13.1.2 Initialization

The FORMATUNIT 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 reporting in 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
invalid togical block address

Unsupported option requested

Target reset or medium changesince last commandfrom this initiator

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

Attemptto read a blank or previously unwritten block

ANSI X3.131-1994

Sense Key
ILLEGAL REQUEST

ILLEGAL REQUEST

UNIT ATTENTION

HARDWARE ERROR

MEDIUM ERROR

HARDWARE ERROR

RECOVERED ERROR

ABORTED command

DATA PROTECT

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 informationfield shall be set to the logical block
addressofthefirst 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.

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 addressof the first non-blank block encountered.

13.2 Commandsfor write-once devices

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

Command name

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
RESEAVE
REZERO UNIT
SEARCH DATA EQUAL(1
SEARCH DATA EQUAL (1
SEARCH DATA HIGH(10

SEARCH DATA HIGH(12
2)

 

SEARCH DATA LOW(1
SEARCH DATA LOW(1
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 (
WRITE AND VERIFY (
WRITE BUFFER
WRITE LONG

“a 0)
2)

 

  

 

  
  
  
  
  
  
  
  
  
    
  
  
  
  
  
  
  
  
  
  
  
  

   
   
   
  
  
  
    
  
  
  
  
    
  
  
  

   
 

command implementation is mandatory.
command implementation is optional.

Operation Type Subclause
code
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The following command cades are vendor-specific: 02h, 05h, 06h, 09h, OCh, ODh, OEh, OFh, 10h, 11h, 13h, 14h,
19h, 20h, 21h, 22h, 23h, 24h, 26h, 27h, 29h, and COh through FFh. All remaining command codes for write-once
devices are reserved for future 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-ROM 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-ROMdrives 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 subciause 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-
combined discto illustrate the relationship between the logical block addresses reported in SCSI 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 SCSI address columns by
2, 4 or 8 respectively.

NOTE 170 The term frame is 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 (F field 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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Table 236 - Example mixed mode CD-ROM disc layout

[”~*~é‘“*L;SC*CSSTaddressSCSI address  j-——— Sub-channel information

  

 
 

 
 

  

 
 

 
 

 
  

 

   

Logical Track .
address relative relative

Block (decinal) logical MSF
description address address
  

 
 

  

  

 
 

   
-i 3)

Lead-ingarea

 
 
 

 
 
 

 

 

Pre-gap _— 00/00/00 00/02/00

ist track data ooo3) 00/02/004) 00/00/002nd track data ooo") 01/22/004) 00/00/00
 500 01/42/00 00/20/00

 
 
 
 

  
  

 
 
 
  
 

 
 
 
 

 
 
 
  
 
 
 

 

 
 

 

  

Post-gap 000 02/02/00 00/40/00

Pause-silence 150 -1509) 02/04/00 00/02/008
3rd track audio 3007) 0 02/04/008) 00/00/00

11 400, 2 250 02/34/00, 00/30/004th track audio 975") 0 04/53/00°) 00/00/00

Pre-gap part 1 30 000 -2289) 06/40/00 00/03/00
Pre-gap part 2 30 075 -150 06/41/00 00/02/00

      
 

0

233 774

233 775

0

00/00/00

51/56/74

51/57/00

00/00/00

06/43/00

58/39/74

58/40/00

58/42/00'*)

225

ggg 19)

5th track data

   
 

  Last information| 263

   
  
  
  
  

   
   
   
   

 
  
  

   
  
  
  

 
 

Post -gap

  Lead-out track 264 ooo!)

 
 
 

 Notes
1 Absolute MSF address repeated in the header field of data blocks.
2 The CD-ROM data mode is stored in the header of data tracks. This indicates that

the block is part of a data pre-gap or post gap (null), that this is a datablock using the auxiliary field for L-EC symbols (ECC - 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.

4 Value stored in table of contents with zero tolerance.
5 Exact value returned by READ TOC command.

8 Value stored in table of contents plus or minus 75 sectors.
8
9

a

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.

40 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.

11 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.

12 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.

13 Lead-out track number is defined as OAAh.   

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 for a
sector addresstag field and 288 bytes - the auxiliary field - for L-EC (CD-ROM data mode 1), In less critical
applications, the auxiliary field may also be used for user data (CD-ROM data mode 2). A CD-ROM physical
sector size is 2 048, 2 336 or 2 340 bytes per sector. These values correspondto user data field only, user data
plus auxiliary data, the 4 byte address tag plus user data plus auxiliary data.

Selection among these options is made bysetting the density code field of the MODE SELECT block 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 valuesin 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-DA specification. (These audio channels are usually theleft 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), logical block address zero shall be
assigned to the block 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 block
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 code value), and the
lagical block length is 512 bytes, then each CD-ROM sector 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 same type (audio or data) and
mode. Each changein the typeof information on the disc requires a changein 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 numbergreater 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 encoded with 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. For data tracks, transition areas are called pre-gap and post-gap areas. See table
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. dises with only one track) may net 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 some logical blocks on a disc may not be accessible byall
commands. SEEK commands maybe issued to anylogical block address within the reported capacity of the
disc. READ commandscannotbeissued to logical blocks that occur in sometransition areas, or to logical
blocks within an audio track. PLAY commands 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 reporte:
in the READ CD-ROM CAPACITY data. The lead-in area of the media is designated track zero. The lead-out are<
is designated track OAAh. The sub-channelQ in the lead-in track contains a table of contents (TOC) of thedisc.

NOTE 171 The READ CD-ROM CAPACITY commandreturns the logical block address of the 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,etc.) for each track is also given in the TOC. However, the
TOC does not distinguish 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 MSF locations 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 sectors. 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 value that allows access toall information sectors.

An index is 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. The first information sector of 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 with a single 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 media is

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 smail frames.

A CD-ROM small frame consists of:

a) 1 synchronization pattern (24+38bits)
b) 1 byte of sub-channel data (14+3bits)
c) 24 bytes of data (24 x (14-+3) 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 chosen to provide minimum low-frequency signal content and optimize phase lock
loop performance,

14.1.2.1 Frame format for audio

Each small frame of an audio track on 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 uS to 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 smail 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 modeonedata hasthefollowing format:

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

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

c) 2048 bytes Userdata field
d) 4 bytes Error detection code
e) 8bytes Zero
f) 276 bytes Layered error correction code

A sector that contains CD-ROM Data Medetwodata 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

Absolute F field in bed format
CD-ROM data modefield

c) 2336 bytes User data field (2048 bytes of mode 1 data
plus 288 bytes of auxiliary data)

NOTE 172 Manydrives are capable of returning CD-ROM data mode one data in a CD-ROM data mode two format.
This allows the user to 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 onedata.

14.1.2.3 Sub-channelinformation 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 simple flag bit that may be used for audio muting control and track boundary determination.

Sub-channel Q hasa higherJevelof structure. All the sub-channel Q bits of a sector define the sub-channel Q
information block. (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) 4 bits ADRfield - defines the format
c) 4hbits Control field - defines the type

of information in this sector

d) 8 bits Track number(in BCD)
e) 8 bits Index number (in BCD)
f) 24bits Track relative MSF address
g) 8 bits Reserved (0)
h) 24 bits Absolute MSF address
i) 16 bits CRC error detection code
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This format is required to exist in at least nine out of ten consecutive sectors.

The second and third 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.

Thethird format gives the International Standard Recording Code (ISRC) for each track. The ISRC is defined in
ISO 3901. This format is not present on lead-in or lead-out tracks and may changeonly 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 theinitiator by returning immediate CHECK CONDITIONstatus to the next command (exceptfor
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 SENSEandthe audio status (see 14.2.10) is reported in the additional sense code qualifier field.

14.1.4 CD-ROM ready condition/not ready condition

The ready condition occurs after a cartridge is inserted and the drive has performedits initialization tasks. These
may include 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 unload the 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 (MSF bit)

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

Byte

fo|Reserved

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 numberof logical blocks in a CD-ROM
track relative addressfield. 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.

Table 237 - MSF address format

an ae  
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An MSFbit of one requests that the MSF format be usedfor thesefields. In certain transition areas, therelative
MSFaddresses are decreasing positive values. The absolute MSF addresses are alwaysincreasing 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 andSfield 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.

If any commandsrelated to audio operations are implemented, then the PLAY AUDIO commandshail be
implemented to allow a methodfor the initiator 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 REQUESTdoes 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

If any of the following conditions occur during the execution of a command, thetarget 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 changesince last commandfrom 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 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 informationfield shall be set to the logical block
addressof 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 ofthe first blank block encountered. The data read up to that block shail 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 ENCOUNTERED ON THIS TRACK:

a) a post-gap area is encountered (i.e. a black with CD-ROM Data Made0);
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b) a pre-gap area is encountered(i.e. a block with index equal to 0);
c) The information type (data vs. audio) changes.

When not 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 to audio-combined and
audio media.

14.2 Commandsfor CD-ROM devices

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

_Table238 - Commandsfor CD-ROMdidevice—
erati
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The following command codes are vendor-specific: 02h, 05h, 06h, O9h, OCh, ODh, OEh, OFh, 10h, 11h, 13h, 14h,
19h, 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 commandis used with PLAY AUDIO commandsissued while the immediate bit is set to one.

Table 239 - PAUSE RESUME command

eeayte.
OO Operation code (4Bh)

a
a
ee

a

pease~*di
a

  
  
  
  
  
  

  

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 causesthe drive to release the pause and begin play at the block followin:
the last block played.

If an audio play operation cannot be resumed and the resumebit is one, the commandis 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 CONDITION status.

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 SOTC bits) and the output of audio signals shall be as specified by the settings
of the mode parameters (see 14.3.3.1.).

Table 240 -7PLAYAYAUDIO(10,0)ccommand
~Bit]
Byte

pe|___ ~Operationioncode(4(45h) -
 

  
 
 Starting logical block address

 
 
 

 
 Transfer length

(LSB)

If any commandsrelated to audio operations are implemented then the PLAY AUDIO commandshall be
implemented to allow a methodforthe initiator 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 block at which the audio playback operation shali begin.

The transfer 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 tofall 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 audio track,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 CHECKand the
additional sense cade set to END OF USER AREA ENCOUNTERED ON THIS TRACK.

If the logical block address requested is not within an audio track, the command shall be terminated with CHECK

CONDITIONstatus. The sense key shall be set to BLANK CHECKand 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 command function (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.). See the PLAY AUDIO(10) command for a description of thefields
in this command.

Table 241 - PLAY AUDIO(12) command

Operation ‘code (A5h)

Logical block address

Transfer length

  
Reserved

 
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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Table24242 -7PLAYAUDAUDIOMSFcommarMSF command
 

  

    
  
  

  

~Operation.“code(47h)

Reserved

3|Starting M field
4|Starting S field
0
fingwea
7|Ending S field
eningHee
ce|entre

The starting M field, the starting S field, and the starting 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 endingFfield 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 MSF address causes no audio play operation to occur. This shall not
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 shail be set to ILLEGAL REQUEST.

If the starting address is not found,if 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.
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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

 

 

 
woa
Taeaee
ee

a
ee

a2
rere

 

 
 
  

   
  
  

Thestarting 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 equal toe the ending index. All contiguous audio sectors between
the starting and the ending address shall be played.

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

if the starting address is not found, or if the address is not within an audio track, or ifa not ready condition exists,
the commandshail 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 control MODE SELECT parameters page (see 14.3.3.1) is zero, the playback operation
shail 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 the starting track, and the stop on track crossing
(SOTC)bit of the audio control MODE SELECT parameters 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 medialayout.

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 trackrelative logical block address within the specified
starting track. 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.).

Table244-244 - PLAY AUDIO TRACK10TRACKRELATIVE(10)0) eccommand
Bit)7

Byte |
Operation‘code(.(49h)

 

  
 
  
  

Track relative logical block address

(LSB)

Starting track

(MSB)
Transfer length

(LSB)

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

The track relative logical block address (TRLBA) field specifies the two’s complementstarting logical block
addressrelative to the beginning ofthe 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 numberof logical blocks that shall be output.

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 addressfalls within that sector (MSFunit). If the requested
transfer length causes the end of an audio play operationto fall within a sector, the target may continue the play
operation through the end of that sector.

if the starting address is not found,or if the address is not within an audio track, or if 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

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 meansfor the initiator to request informatior
regarding the capacity of the logical unit.

__Table24246 - READDCD-ROMCAPACITYccommand=

 
 

  
Logical block address

a (88

efeesReserved

a|Reserved
fo| __Control
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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-ROMdevices,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 equal to the fast
readable or playable block.If greater, this address may bein a transition area beyond the last valid 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 commanddescriptor block shall be set to zero for this option.

A PMIbit of one indicates that the information returned shall be the logical block address and block length (in
bytes) of the 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 phaseof the
command.

Table 247 - READ CAPACITY data format

(NSB)
_ Logical block address

3

Block length 
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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

 
See 14.1.5. for a description of the MSF bit.

The logical block address field 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 blocksize,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 headerof the requested
logical block.

Table 249 - READHE HEADER data format

Cp. ROMD-ROMdatamecmodei= Reserved
}2|Reserved

oI Reserved
(MSB)

_ Absolute CD-ROM address

7 (SB)

 
The CD-ROM data modefield specifies the CD-ROM data medeof 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 address field gives the logical block addressof 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 addressfield gives the MSF address of the sector where the data for the requested logical block
address is 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

Bit —7OL 4 | 3 2 1 a
Byte

Operation code (42h) seeenentaentoemercemis

3

 
   
  
 
 

Sub-channel data format   Reserved
 

 
 

Reserved 
 
 

Track number 
(MSB)

 
 

Allocation length

  

NOTE 178 Sub-channel data returned by this command maybe from the last appropriate sector encountered by a
current or previous media accessing operation. Whenthere 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 format 0, the International Standard Recording Code (ISRC) data reported must
have been read from the sametrack 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 other bits in this byte are reserved for future standardization when they may be defined to request other
sub-channel data.

The sub-channel data format field specifies the returned sub channel data (see table 252). If this field is OOh, sub-
Q channel data is returned. If this field is O1h, 02h or 03h, the requested sub-Q data item is returned.
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Table 252 - Sub-channel data format codes

Sub-Q channel data
CD-ROM current position
Media catalogue number (UPC/bar code)
Track international standard recording code (ISRC)
Reserved 

The track numberfield specifies the track from which ISRC data is read. This field must have a value between
Oth and 63h (99bed), and is valid only when the sub-channel data formatfield is 03h. In this case, the target
returns ISRC data for this track.

14.2.10.1 Sub-Q 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-channei data block; in this case, the sub-channel data length is 0.

Table 258 defines the sub-Q channel data format.
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__Table2253 -53-Sub-@@channeldataforndata format
Bit]|

—- __Sub-"Sub-channelneldataftaheadera
Audio status

(8)
Sub-channel data length

  
  

  
  
  

 

(LSB)
 

  

  
  
 

 
 

«Subacchanneldatablocdata block—

Se
ee

Absolute CD-ROM address

  
Track relative CD-ROM address

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 only to the initiator that requested the last audio play
operation. Audio status values 13h and 14h return information on previous audio operations; they are returned
only onceafter 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

Audio status byte not supported or not valid
Audio 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

  
  
  

  
 

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 length are 0, 12, 20, 28 and 44 bytes. Sub-channel data length does not
include the sub channel header.

The sub-Q channel data biock consists of contro] 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-channel
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 current position data.

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

b) In other 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 sector at the current read head
position.

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

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

Table 255 - ADR sub-channel Q field

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 ISAC

Reserved

   

  
  
  
  
 

The controi bits are defined in table 256.

Table 256 -ble256-Sub-channelQcontr:Q controlbits

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. If
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 MSF bit is zero, this field is a track relative logical block address. (If the current block is in the pre-
gap area ofa 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.

300

ZTE (USA) 1006, Page 328

augsburgerjl
Sticky Note
None set by augsburgerjl

augsburgerjl
Sticky Note
MigrationNone set by augsburgerjl

augsburgerjl
Sticky Note
Unmarked set by augsburgerjl



ZTE (USA) 1006, Page 329

ANSI X3.131-1994

A media catalogue valid (MCVal) bit of one indicates that the media catalogue numberfield is valid. A MCValbit
of zero indicates that the media catalogue numberfield is notvalid.

The media catalogue numberfield contains the identifying number of this media according to the uniform product
code values (UPC/EAN bar coding) 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 ISRCfield is valid. A TCVal bit 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 8163 Old Yankee Road, Suite J, Dayton, Ohio 45459.
2) The European Article 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

“ channel data — code (Oth) —

Absolute CD-ROM address

Track relative CD-ROM address

 
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 numberdata format

py
Sub-channel data header

a
Audio status

Sub-channel data length
(LSB)

Media catalogue number data block a

4 |Subchanneldataformatcode (02h)

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 numberfield is invalid.

NOTE 182 Media catalogue numberdata 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 applicable
dise.)

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

_Sub-‘channel|dataheader

Audio status

(MSB ) Sub-channel data length
(LSB)

OO : __Track|SRCdata‘block

—S
(MSB)

Track international standard recording code (ISRC) (L8B)Ls

 
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 from 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

 
  
  

fo|Operationcode (43h)

2ee
[ee
a
 
 
 
 

Ce
fe|Starting track
rac

Allocation length  (LSB)

See 14.1.5. for a description of the MSF bit.

  

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

If the starting trackfield is not valid for the currently installed medium, the commandshall be terminated with
CHECK CONDITIONstatus. The sense key shall be set to ILLEGAL REQUESTand the additional sense code set
to INVALID FIELD IN CDB.

NOTE 184 The maximum TOC data length possible on currentiy 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

~Bit 7 76|. 5 - 4 . 3 2 1
Byte

(MSB)
Toc data length

(LSB)

epRaimomBO
fs|Last track number
Ty”™~™~*~™CC*«‘iTOGtrackdescrriptor(s)=sid

Track number

 
  

  
 
 

 
 

Reserved

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 length field itself.

Thefirst track numberfield indicates the first track numberin the table of contents.

The last track numberfield indicates the tast 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 betweenthefirst 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 control field values are defined in 14.2.10.1.

The track numberfield indicates the track number for which the data in the TOC track descriptor is valid. A track
number of OAAhindicates that the track descriptoris for the start of the lead-out area.

The absolute CD-ROM address contains the address of 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 devicesare defined in table 262.

Table 262 - Diagnostic pagececodes

Supported diagnostic pages 8.3.1.1
Oih - 3Fh 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 pages for log parameters used with CD-ROM devices.

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

__Table 263 -Log page ¢codes

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

Supported log pages

Vendor- specific pages

  
  
  
  
  
  
  
  
  
 

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 modeblock 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

> Mediumtytypedescription —
Default (onlyonone 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

Vendor - specific

   
  
  

  
 

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

Table 265 - CD-ROM device-specific parameter

 |
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 one indicates that the target supports the DPO
and FUAbits (see 9.2.6).

The enable blank check (EBC) bit is reserved.

The density cadefield 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

|pata.tatypes* tobetransferred
|Defaultdedensity«codeUser data only

(2 048 bytes per physical sector)
User data plus auxiliary data field

(2 336 bytes per sector)
4-byte tag field, user data plus auxiliary data

(2 340 bytes per sector)
Audio information only

(1/75th of a second per logical block)
O5h - 7Fh Reserved

80h - FFA Vendor - specific

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

The mode page codes for CD-ROM devices are defined in table 267.
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Table 267 - Mode page codes

 
 

  

  
  
        

   
 

08h Caching page 9.3.3.1
CD-ROM audio control page 14.3.3.1
CD-ROM page 14.3.3.2
Gontrol mode page 8.3.3.1
Disconnect-reconnect page 8.3.3.2

Medium types supported page 9.3.3.4Peripheral device page 8.3.3.3
Read error recovery page 14.3.3.3
Reserved
Reserved
Reserved  

  
 Verify error recovery page

Vendor-specific (does not require page format)
Vendor-specific (page format required)
Return all pages

 
   
  
 

 
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 commands and any current audio playback operation.

Table 268 - CD-ROM audio control parameters page

  
 

Parameter length (OEh)

Reserved

Logical blocks per second of audio playback

Np

 
 

a

  
 

 
 
 

oa

Reserved Output port 0 channel selection

Output port O volume

OO,Orn]
oO

 
11 Output port 1 volume

ao Output port 2 volume

Output port 3 volume

rs

 
   

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 pagein 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 Immedbit of one indicates the target shall send completion status as soon as the playback operation has
been started.

NOTE 188 It is recommended that a Logical Unit type RESERVEbe issued 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
whenthetransfer 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 playback rate 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 formatof logical blocks addresses per second field gives the multiplier to be used with the logical blocks per
secondof audio playback. This is defined in table 269,

Table 269 -‘Multiplier for LBAs
”Formatof‘LBAS|T“Sec.“value— “MultiplierforLUfor LBAs|1 Sec ‘field

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

NOTE 190 The logical blocks per second of audio playbackfield and its companion format of LBAs per secondfield
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 -)-OutputFport channelseselection
—

~outputpport“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 to this output port
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The channel volumecontrol indicates the relative volumelevel for this audio output port. A value of zero
indicates the output is muted, and a value of FFh indicates maximum volumelevel.

NOTE 191 If volume controls are implemented, the defauit 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 thataffectall CD-ROM data types.

Table 271 - CD-ROM parameters page

Parameter length (06h)

4|4|Number of MSF - S units per MSF - M unit 
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 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 thmer multiplier values

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

Vendor-specificms
ms
ms
s $s
s
s

The numberof S units per M unit field gives the ratio of these MSF address values. For media conformingto 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 conformingto the
CD-ROM and GCD-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

pa]7fePPtpByte
ro[Fs[fecerves]—~=SSsPagwote(Oi)
es

a

a

 

  
   
  
 rt  

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 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 (i.e. CIRC) is required to transfer the data

stream. Therefore, the performance of the drive maydiffer 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 andthe bit settings defined for CD-ROM devices is given in table
274. Theinterpretation of these bit settings for CD-ROM devices is given in table 275. If the error recovery
parameteris set to any other value, the commandshall be terminated with CHECK CONDITIONstatus. The
sense key shall be set to ILLEGAL REQUESTand the 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

  
 

 
  

 oo

BDDDBDUVVOBDBDVMDBVBIBDIDVMVy ooooe+--ce0000000+-+-c0000 A~tOO#eBBAOOHOOAaAaa
NOTE
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Table 275 - CD-ROM error recovery descriptions

Error recovery description

00h The maximum error recovery procedures available are used. If an error
eccurs 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 key is set to MEDIUMERROR. The information bytes give the address of the block where the
unrecovered error was detected. Recovered errors are not reported.

    

  
  
  
  Oth 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 CIRC 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 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 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 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

addressof 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 ff
transferred. The sense key is set to MEDIUM ERROR. The information bytes
give the address of the block where the unrecovered error was detected.

 

  
 06h 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 CIRC
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 RECOVERED ERROR. The information

bytes give the address of the block where the recovered data error wasetected.

If a CIRC 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

bytes give the address of the block where the unrecovered error wasdetected,

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 ERROR.The information bytes give the address of the block where the first
unrecovered error was detected. Recovered errors are not reported.

 
   
 

   

  
  

 
  
  

   
 

  1th If data transfer can be maintained, retries of the read operation and
CIRC are used (layered error correction is not used). (RC = 1.) Only
CIRC unrecovered data errors are reported. If a CIRC 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.

  
  
 

  
 
 

i4h 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 recovered
data 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 reported. 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)

316

 
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 CIRC 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
eccurs 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
ERROR. 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 GIRC 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)

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 ERROR. 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. 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 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 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 CIRC
recovered data error occurs, data transfer is terminated with CHECK
CONDITION status. The block with the recovered error is 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 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.

30h Same as code 10H.

 
3ih Same as code 11H.

34h Same as code 14H.

 
Same as code

The read retry countfield 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 subsequentread operation no error was reported. The numberof
subsequent read operationsis 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 used.

An L-EC recovered data error is defined as a block for which the CIRC basederror 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 block 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 error recovery parameters page

oe)OOBytePp7fsfefF*FefeFt8|
a

[2[rerrecoveryparameter
Fe0

es

 
 

 

  
  nN

 
 

ao

 

  
 
 
 
  

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.

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 fram 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 59bed.
(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 9. The maximum value is 99bed (99 decimal). Hence the maximum numberof tracksis
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 bicck - the number of bytes defined by the logical
block length in the mode block descriptor.
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14.4.6 blocks per sector: The numberof logical blocks read from each CD-ROMphysical sector. The value
dependsonthe logical 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 bytesof data per sector.)

14.4.7 CD-DA; compactdisc - digital audio: The standardized media for recording digital audio information.
The 'Red Book’ defines CD-DA media.

14.4.8 CD-ROM; compactdisc - read only memory: A standardized medium for recording digitized audio and
digital data. CD-ROM is used to describe media with digital data rather than discs that encode audio only. The
ISOAEC 10149 standard defines CD-ROM media. .

14.4.9 CD-ROMcontrol 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 found in the table of contents entries.

44.4.10 CD-ROM data mode: A byte in the header of CD-ROM data sectors. This indicates if data is present
andif 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 present in all CD-ROM data modes. The error correction
procedure which uses the CIRC bytes is 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 the F field unit of a MSF CD-ROM address. The term
frame is also used in the CD-ROM modelto describe the amount of data received between synchronization
patterns. 98 of these frames make a sector. This sort of frame is referred to as ‘small frames' where the meaning
is not clear from context.

14.4.13 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
commandset. 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 beyond thelast 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 thefirst logical block address of 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 implementedin the drive firmware.

14.4.18 MSF address: The physical address written on CD-ROM dises. Expressed as a sector countrelative to
either the beginning of the medium (absoiute) or to the beginning of the current track (reiative). As defined by the
CD-DA and CD-ROM standards, eachF field unit is one physical sector; each S field unit is 75 F field units; each
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M field unit is 60 $ 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: A transition 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:Atransition area at the end of a data track encoded with null information. This transition
area is required where the data track immediately precedes an audio track.

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 field: The sub-division of the S field part of the relative physical address from the beginning of
the current track. One physical sector. Written on CD-ROM medium in binary coded decimal notation. The
value is from OObed to 74bed. (See 14.4.12 and 14.4.18.)

14.4.24 relative M field: The most significant part of the relative physical address from the beginning of the
current track. Written on CD-ROM media in binary coded decimal notation. The value is from 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 OO0bed to
59bed. (See 14.4.18.)

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 block is used for this 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, R, S, T, U, V, and W. The Q-sub-channel contains information useful to the
controller and drive, such as the control field 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: The table of contents has information on the type of disc and the starting address of the tracks.
This information is encoded in 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 to address lagical blocksrelative 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 SCSI busto aninitiator for further
processing.

There are two types of scannersin 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 andtransfers it in accordance with the commandsreceived from the
initiator. The contents of the data is vendor-specific; therefore, the initiator and the scanner must know howto
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 dimensionalplane(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 topside 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 scanline and baseline to the maximum x andy position.
These conventions are adopted to aid in understanding thefields 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 windowis
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 parametersis one), one of the following responses is appropriate:

a) theinitiator may issue a GET WINDOW PARAMETERScommandprior 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 ILI 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

scannerhasthe ability 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 transfer to the initiator. One of the following responsesis
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 response is 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 theinitiator, a CHECK CONDITION status is returned. A REQUEST SENSE command can then

be used to determine additional information regarding the error or exception condition.
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15.2 Commandsfor scanner devices

The commandsfor scanner devices shall be as shown in table 277.

Table277-277 - Commandsfor scanner devices
code

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
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    command implementation is mandatory.

command implementation is3 Optional,
Hou
 

All other operation codes for scanner devices are reserved for future standardization.

322

ZTE (USA) 1006, Page 350

augsburgerjl
Sticky Note
None set by augsburgerjl

augsburgerjl
Sticky Note
MigrationNone set by augsburgerjl

augsburgerjl
Sticky Note
Unmarked set by augsburgerjl



ZTE (USA) 1006, Page 351

ANSI X3.131-1994

15.2.1 GET DATA BUFFER STATUS command

The GET DATA BUFFER STATUS command(see table 278) provides a meansfortheinitiator to get information
about the data buffer. Information is returned only for window identifiers for which a SCAN command has been
received (see 15.2.5).

Table 278 - GET DATA BUFFER STATUS command

Operation code (34h)

1 Logical unit number Reserved

H Reserved

Reserved

Reserved

Reserved

Reserved

(MSB)
Allocation length

(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 scan status data.

The data buffer status data format is defined in table 279.
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Table 279 - Data buffer status format

Data buffer status length

=
ppree
|. " Data buffer status.tusdescriptor(s)
fo | Widow:identifier
a

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 ta be
transferred during the DATA IN phase. The data buffer status length does not includeitself. The data buffer
status data transferred to theinitiator includes zero or more data buffer status descriptors. Each descriptor
returns information for the window specified by the window identifier.

The block bit specifies the buffering capabilities of the scanner. A block bit of one indicates that the data buffer is
full and all image data must be transferred to the initiator 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 bufferfield indicates, in bytes, the amount of buffer available for transfers from the initiator.
This field is valid only in scanners with the ability to accept data from aninitiator 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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45.2.2 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

—TS

OT Operation code (25h)

Transfer length

 
  

   
  
  
 

 

 

  
A single bit of one specifies that a single window descriptor shall be returned for the specified window identifier.
A single bit of zero specifies that window descriptors be returned for all window identifiers that were defined by a
SET WINDOWS commandorbythe target, 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.

325

ZTE (USA) 1006, Page 353

augsburgerjl
Sticky Note
None set by augsburgerjl

augsburgerjl
Sticky Note
MigrationNone set by augsburgerjl

augsburgerjl
Sticky Note
Unmarked set by augsburgerjl



ZTE (USA) 1006, Page 354

ANSI X3.131-1994

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

Bit;7|6|5| 4 3|2|+|.
Byte

 
 

Window identifier

Reserved Auto

 
  

X-Axis resolution[2|
(LSB)

(NSB) , |

fs Y-Axis resolution
(MSB) .
-- X-Axis upper left _-—

(LSB)

13

10 MSB

(M ®) Y-Axis upper left (LsB)
14 MSB
_ (M B) Window width ~

17 (LSB)

18 (MSB) :
_ -— Window length _

24 (LSB)

Brightness

Threshold

Contrast

  

Image composition

Bits per pixel

(MSB)
Halftone pattern

(LSB)

(MSB)

Bit ordering (LSB)

aomi,nMho ~~“bob   
Compression type

Compression argument

Reservedo,wo
+Oo

Vendor-specific parameter byte(s)
I

The windowidentifier specifies the window defined by the window descriptor. A windowis 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 one indicates 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,anauto bit of zero indicates that the window was defineddirectly
by the SET WINDOW command.Avalueof oneindicates that the window was defined by the target. This is a
sub-window within a window defined by a SET WINDOW command.

The windowidentifiers assigned by the target shall be unique and shall not be currently in use. The parameters
for the sub-windows may beretrieved using the GET WINDOW command.

The x-axis resolution field specifies the resolution in the scan line 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 corner of the window. This coordinateis
measured from the scanline using the target's current measurementunit divisor (see 15.3.3.1).

They-axis upperleft field specifies the y-axis coordinate of the upperleft corner of the window. This coordinate is
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 scan line direction. The window width is measured
using the target's current measurementunit divisor (see 15.3.3.1).

The windowlengthfield specifies the length of the windowin the baseline direction. The window length is
measured using the target's current measurementunit divisor (see 15.3.3.1).

The brightness field 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 highest setting, one being the lowest setting, and 128 being the nominal setting.

Thethreshold field specifies the threshold at which scan data is converted to binary data. A value of zero
specifies the default threshold or automatic threshold controlif 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.

Thehalftone field specifies the level of halftone at which the scan data is converted to binary data. The valuesin
this field are vendor-specific. The halftonefield 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

 
Description

Bi-level black & white
Dithered/halftone black & white
Multi-level black & white (gray scale)
Bi-level RGB colour
Dithered/halftone AGB colour

oO5h Multi-level RGB colour
O6h - FFh Reserved

The bits per pixel field specifies the numberof bits 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 blackpixels are to
be indicated by zeros. The RIF bit is applicable only for images represented by one bit per pixel.

The padding typefield specifies how the target shall pad the image data transmitted to the initiatorif it is not an
integral number of bytes. The padding typeis defined in table 284.

Table 284 - Padding types

No padding
Pad with O’s to byte boundary Pad with 1's to byte boundary
Truncate to byte boundary
Reserved

Thebit 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 scan line, 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

j Compression Description Compression
code argument

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 well as relative
positioning is provided. A target shall return CHECK CONDITION status and set the sense key to ILLEGAL
REQUESTif a positioning function is requested thatis not supported.

 

  
 

 (LSB)
 

 
 

4

/5|Reserved

a
9

 
    

The position function field specifies the requested function (see table 287).

Table 287 - Position function

Position Description
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

b—

—

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 sense to MEDIUM
ERROR.

Load object. This position function specifies that the object is to be loaded andpositioned to the base line.
If upon receipt of this commandthere is a object already loaded, the target shall returns GOODstatus.
This condition shall not be considered as an error. If an object is not loaded and the 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
displacementfrom the baseline. The y-axis displacementis determined using the countfield and the
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target's current measurementunit divisor (see 15.3.3.1). A countfield of zero positions the object at the
baseline.

Any othervalue in the countfield shall cause the target to position the object that numberof units in the
scanline direction. If there is no object loaded orif the specified y-axis displacementis not achieved, the
target shall return CHECK CONDITION status and set the EOMbit to one and the sense key to MEDIUM
ERROR.

d) Relative positioning. This position function specifies that the object is to be positioned at a y-axis
displacementrelative to the current position. The y-axis displacement is 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.

eet

A positive value in the count field shall cause the target to position the object that number of units in the
scan line direction. If the scan range is exceeded, the target shall return CHECK CONDITIONstatus. The
EOMbit is set to one, the ILI bit is set to one, and the sense key is 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.

A negative value (e.g. twos complement notation) in the count field shall cause the target to position the
object that numberof units toward the baseline. If there is no object loadedorif 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. The ILI 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 theinitiator.

Table 288 - READ command

eet)|7Te]|t4|pefe“TTa|Byte

a
Data type qualifier

 

 

 
 

 
 

 

   

 
 Transfer length

 
 

The transfer data type distinguishes betweenthe different types of data that may be transferred between the
initiator and the target. The typesof transfers are specified in table 289.

Table 289 - Data type codes

ee
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 usedin this field are vendor-specific.

Thetransfer length specifies the numberof blocks the target shall transfer to theinitiator during the DATA IN
phase. Theblocksize 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.

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 set to the difference (residue) between the
requested transfer length and the actual numberof blockstransferred.

This command shall be terminated with a status of RESERVATION CONFLICTif any reservation access conflict
(see 10.2.10) exists, and no data shail 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

Bit|

oa~Qperation‘code. (1Bh)

a
ee
a

ere

  
  
  

  
 

The transfer length specifies the length in bytes of the windowidentifier list 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 windowidentifier list consists of zero or more window identifiers, each of which specifies a window to be
scanned.

15.2.6 SEND command

The SEND command(seetable 291) transfers data from theinitiator to the target.

Table 291 - SEND command

~Bait!

a
  
  
 

 
  
 
 

 
Operation code (2A)

ee
eppewe

(MSB)
Data type qualifier

(LSB)

Transfer length

Control

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 theinitiator during the DATA OUT
phase. Theblocksize 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 meansfortheinitiator to specify one or more windows
within the scanning range of the device.

Table 292 - SET WINDOWcecommand
Bit)

= ~~Operationperationcode(24H)

ee
eeeCS
ee
ee

Transfer length

  
  
  
 
 
 

(LSB)

The transfer length specifies the length, in bytes, of the data that shall be sent during the DATA OUT phase, 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
windew 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

2
1|Reserved
p2|Reserved

Reserved

Reserved

Reserved

  
  
 
 
 
  
 Window descriptor length 

The window descriptor length specifies the length, in bytes, of a single window descriptor. Each descriptor shall
be of equal length. The first 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 pages for diagnostic parameters used with scannerdevices.

The diagnostic page codes for scanner devices are defined in table 294.

Table 2294 - Diagnostic page codes
~Description| Subclause

00h Supported diagnostic pages 8.3.1.1
Oih - 7Fh Reserved

80h - 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 295 - Log page codes

(Pagecode| OesoriptionSSCS|
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 parameter field 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.

Table 296 «- Mode page codes

Control mode page
Disconnect-reconnect page
Measurement units 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 )

 
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 unitsunitspage
Bitl

=|PS[Reserved], “Page|‘code (03h)
Parameter length (06h)

a Basic measurement unit
Reserved

  
 
 
 

 
 
 
 

  Measurement unit divisor ——
(LSB) 

 Reserved

 
 

  

The parameters savable (PS)bit is only used with the MODE SENSE command. This bit is reserved for 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 basic measurementunit field is defined in table 298. Targets shall use inches as the default basic
measurementunit.

Table 298 - Basic measurement units

co
Millimetre
Point
Reserved

  
  

 

The measurementunit divisor specifies the number of units needed to equal one basic measurementunit.
Targets shall use 1 200 as the default measurement unit divisor. If a 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 (1/1200)
of an inch as the unit of measure.
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15.4 Definitions specific to scanner devices

15.4.1 base elementline: 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: Thedigital result of a scan.

15.4.6 object: 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 which the target is positioned.

15.4.9 sean: 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 window defines 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-ROM devices that also use optical media, but are
not capable of supporting several types 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 model!of optical memory devices is complicated by the nature of one of its potential advantages, that it can
support media which hasdifferent characteristics. There are three types of optical media in general use, read-
only, write-once and reversible. Read-only media are typically 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 memorydevices 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 may be 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 advantage of 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 unique feature of optical memory devices is support of media with mixed
types (e.g. media with read-only and write-once areas). The INQUIRY commandinformstheinitiator that the
target is an optical memory device; the initiator should then determine the medium type from the MODE SENSE
data. Theinitiator 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 requirement in 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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Many of the strategies used to manage write once and erasable media depend on beingable to determine the
boundary between written and blank areas of the medium. The MEDIUM SCAN commandis useful in finding
blank areas for subsequent write operations.

16.1.1 Defect management

Defect management can be performed on logical blocks by updating in a mannersimilar to that used by direct-
access devices with the REASSIGN BLOCKS command. The advantage of using the updating (which is 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. Howeverthere 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. Thefollowinglist
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 Sense Key
Invalid logical block address ILLEGAL REQUEST

Unsupported option requested ILLEGAL REQUEST

Target reset or medium change since last commandfromthis 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 write on write protected medium DATA PROTECT

Attempt to read a blank or previously unwritten block BLANK CHECK

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

Attempt to write on read-only medium 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 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 address of thefirst blank block encountered, The data read up to that block shall be
transferred.
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In the case of an attempt te write a previously written block when blank checking is enabled, the sense
information field shall be set to the logical block address of the first non-blank block encountered.

16.2 Commandsfor optical memory devices

The commandsfor optical memory devices shall be as shown in table 299.

____Fable2299--"Commandsfo!forFopticalmenmemorydevices
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The following codes are vendor-specific: 20h, 21h, 22h, 23h, and COh through FFh. All remaining codes for
optical memory devices are reserved for future 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 blocksstarting
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

pith7|6| 5S| 4|8|2|+[|0.
Byte

oO (
Logical unit number

Operation code (2Ch)

(MSB)

  
  

 
  

 
 

3

+ Logical block address4

(LSB)

Fc
(8

Transfer length

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 shail 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 number of contiguous logical blocks that shall be erased when the ERAbit is
zero. If the ERAbit is zero a transfer length of zero indicates that no blocks shail be erased. This condition shall
not be considered an error and no data shall be erased. Any other value indicates the numberof logical blocks
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 number of blocks starting
at the specified logical block address on the medium.

Table 301 - ERASE(12) command

Bit)7 6. {
Byte

Operation code (ACh)

(MSB)

 
 
 
 

 

 

li

  2
 

 
Logical block address

Transfer length 
 

(LSB)

 
 

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 contiguous set of
written or blanklogical blocks.

Table 302 - MEDIUM SCAN command

ro]

pe [ss

Logical block address

Reserved

Parameter list length

 
Control
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A written block search (WBS)bit of zero indicates that the scanis for blank blocks. A WBSbit of oneindicates
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 RSD bit). An ASA bit of one indicates 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 advanced algorithm (such as a binary search) to
locate the requested blocks.

A reverse scan direction (RSD) bit of zero indicates the scan shall begin with thefirst logical block of the scan
area. A RSD bit 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 blocks is found within the scan area that is at least equal in size to the numberof blocks
requested, and meets theothercriteria specified in the command descriptor block. A PRAbit of one indicates
that the scan may besatisfied by a contiguous set of blocks within the scan area that is less than the numberof
blocks requested, and meets the other criteria specified in the command descriptor block.

See 9.2.2 for a description of the RelAdr bit and logical block addressfield.

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 requested field has a value
of one, and the numberof blocks to scan field has a value of zero. This condition shall not be considered an
etror. 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 command canthen be issued 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 commandis 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 addressat
which the search wassatisfied. _{f a linked scan is not satisfied, the command is terminated with a CHECK
CONDITION status. A REQUEST SENSE command maythenbeissued,

A REQUEST SENSE commandfollowing a satisfied MEDIUM SCAN command shall:
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a) return a sense key of EQUALif the scan wassatisfied by a contiguous set of blocks equalin size to the
numberof blocks requested.If the PRA bis is one and the scan wassatisfied by a contiguous set of blocks
less than the numberof blocks requested, then a sense key of NO SENSEshall be returned;

b) return the valid bit set to one;
c) return the logical block address of thefirst logical block of the contiguous set of blocks that satisfied the

scancriteria in the information bytes;
d) return the number of 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) return the valid bit set to zero.

The number of blocks requested field specifies the numberof blocks that meet the specified requirements. The
numberof blocks requestedfield, if set to zero, indicates that the scan shall not take place. This shall not be
cansidered 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 scan field, 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 theinitiator 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

eebyte
Operation codean

  
 

  
Logical block address

Transfer length

a

5
cm

/e|
jo|
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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

[o| 
  Operation code (B7h)

Logical unit number Plist Defect list format

Reserved

oe

ee

re Allocation length
e se

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

Defect list length

Defect ‘desoriptors 
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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 transferto theinitiator the maximum
generation address for the logical block specified.

Table 307 - READ GENERATION command

 
 

 
 

Operation code (29h) :

tae
 
 
 Logical block address 

 
 

 
 

(LSB)

es
ese
en
ee

See 9.2.2 for a description of the RelAdrbit and logical block addressfield.

 

  

The READ GENERATIONdata is defined in table 308.

Table 308 - Maximumimgeneration¢datablocblock

Maximum generation address

a Reserved
[3 | Reserved
 

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

Logical block address

re[atest|8) Generation address

| 139
fe|Reserved
 

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 addressfield. A latest bit of zero indicates that the
generation address is specified relative to the first 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 addressis 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,andthe additional sense code shall be set to GENERATION DOES
NOT EXIST.

This commandshall be terminated with a status of RESERVATION CONFLICTif any reservation access conflict
(see 9.2.12) exists and no data shail 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 - SEARCH DATA(12) commands

“Operationcode (BOh, Bih, B2h)

Logical block address

Transfer length

Control

 
16.2.9 SET LIMITS(12) command

The SET LIMITS(12) command(see table 311) defines the range within which subsequent linked commands may
operate. See the SET LIMITS(10) command (9.2.16) for a description of the fields in this command.
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Table 311 - SET LIMITS(i2) command

 
  

  
[3

[5
8|
[7|

 
 
 Logical block address

 
  
 

7
Number of blocks

je||
|o|(LSB)

Control

 
 

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

“To Operation code "(3Dh) _— —_

Logical block address

Reserved

Control

 
See 9.2.2 for a description of the RelAdrbit 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 command issued to a block previously updated by an
UPDATE BLOCK command whenblank checkingis disabled.

NOTE 198 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 commandshail terminate with a CHECK
CONDITIONstatus. The sense key shall be set to RECOVERED ERRORandthe additional sense codeset 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

 
Logical block address 

  )(MSB
Verification length (LSB)

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
BytChk bit of one causes a byte-by-byte compare of the data written on the medium and the data transferred
from theinitiator. 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 to
MISCOMPARE.

A blankverify (BIkVfy) bit of one causes a verification that the blocks are blank.
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If the BytChkis one when the BIkVfy bit is one, this shall be considered an error. The target shall return CHECK
CONDITION status and the sense key shall be set to ILLEGAL REQUEST,and the additional sense code set 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 RelAdrbit and
logical block addressfield.

Theverification length specifies the number of contiguous logical blocks of data or blanksthat 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 other value 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

  
 

  

 

 

 
Operation code (AFh)

—Toaieatanitwumier—[_oF0_[Reserv]einviy|Sahn|Rela
‘|
|

 

  
  

 
 

Logical block address

Verification length

(LSB)
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16.2.13 WRITE(10) command

The WRITE(10) command (see table 315) requests that the target write the data transferred from the initiator to
the medium.

Table 315 -15-WRITE(10)comm:command
 

~Operation1codesode(2Ah)  

     
 

Logical block address

(LSB)

ne
(MSB)

Transfer length= (88
a

 

 
  

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 shail 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 number of logical blocks that shall be transferred,

This command shail be terminated with a status of RESERVATION CONFLICTif any reservation access conflict
(see 9.2.12) exists, and no data shall be written.
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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 the fields in this command.

Table 316 - WRITE(12) command

Logical unit number

)

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

 
 

 

 
 
 

  
Operation code (2Eh)

oro[Reserves]66h|Byeohe|Retna| 
 

0

Logical unit number

2

 
 Logical block address

  
4

5 (LSB)

efRee
7 (MSB)

Transfer length
8 (LSB)  

 
  Control 
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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 page is 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 theinitiator. 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.

An erase by-pass (EBP)bit of zero indicates that the devicewill 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 EBPbit 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 biock addressfield.

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 shail 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.

__Tables318 -7WRITE ANDDVERIFY(12)command

 
 

 
 
 
 

~Operationcode‘(AEh)aramaeoeeela[a
/3

5
[6|
[77

 
 
 

ao

Logical block address 

 
 

 

 
 

 
 

Transfer length

 
cn
oy

  

354

ZTE (USA) 1006, Page 382

augsburgerjl
Sticky Note
None set by augsburgerjl

augsburgerjl
Sticky Note
MigrationNone set by augsburgerjl

augsburgerjl
Sticky Note
Unmarked set by augsburgerjl



ZTE (USA) 1006, Page 383

ANSI X3.131-1994

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 codes for optical memory devices are defined in table 319.

__Table 319 - Diagnosticpagpage codes

List of supported parameters page
Reserved (for all device type pages)
Translate address page
Reserved

Vendor - specific pages

 
    

00h
Oth - 3Fh

40h
41h - 7Fh

80h - FFh
 
 

  

 
 
 

 
   

16.3.2 Log parameters

This subclause defines the descriptors and pages for log parameters used with optical memory devices.

The log page codesfor optical memory devices are defined in table 320.

Table 320 - Log page codes

Subclauseay

Buffer over-run/under-run page
Error counter page (read) page
Error 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 modeblock 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

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 commandthe 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 WP bit of one indicates that the medium is write protected. For read-only media the WP bit is
reserved,

When used with the MODE SELECT command the DPOFUAbit 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).

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 CONDITION status and the sense key shall be set to BLANK CHECK. Ifa
blank block is found during an UPDATE BLOCK command, the commandshall be terminated with a CHECK
CONDITIONstatus, and the sense key shail 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 codefield 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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 Density
code

 

 
 
  

 

 

Type| Sector Tracks|Sides|Servo! Reference Notes
size standard

12 500 1 1
12 2 1
18 2 cs 1
30 2 Ss 1,

2 ss 1,
2 cs 1

1
2 1
2 1

Servo Description  

 
 

   
  

Description   

R/W Erasable cs Continuous servo
Write once SS 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.

RZ modulation.
4/15 modulation.
This project is not presently active.

 
 
 

 

The mode page codesfor optical memory devices are shown in table 324.

Table 324 - Mode page codes

     
    

            
   
     

 
Caching page
Control 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 (does not require page format)
Vendor-specific (page format required)
Return all pages

(valid only for the MODE SENSE command) 

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 - Optical memory page

eTaByte P7fefe[*fefeftfe|
fo|Ps|Reserved]Pagecode(06h)Cid

es
a

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.

   
  

  

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 RUBRbit of one indicates 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, andthe data
shall be transferred to the initiator. The default state of the RUBR bit for write-once devices (as reported in the
INQUIRY command) shail 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
appearsto 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 generationsare still available
after the update.

16.4.5 write-once medium: This is medium that may be written only once bythe initiator. Logical blacks on
write-once media that have not been written are considered blank. Logical blocks 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 otherlocations within the range of the medium changer. The medium changer command setis 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 theinitiator by the high level of function provided by the MOVE MEDIUM and
EXCHANGE MEDIUM commandsandby the 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 uses as its address space the set of physical locations and mechanisms
within the scope of a medium changerdevice. The term elementis used throughout this clause to refer to one
member of 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 spool of 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 element types.

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 sensedata. The following hypothetical medium changer implementationillustrates
one case of an elementnot 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 access to 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. Any of the element addresses within a subsystem may be
used interchangeably in the medium transport element addressfield of MOVE MEDIUM and EXCHANGE MEDIUK
commands.Aninitiator 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 changer to use a default or medium changer selected
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 storageof 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 of units 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 independent storage 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 addresses of 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
changer function specified in this clause does not control the primary device. That is the responsibility of the
system.

Data transfer 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 SENSEpage,see 17.3.3.

17.1.2 SCSI addressing of medium changer devices

Medium changer devices respond to a SCSI ID / LUN addressdifferent 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 changerdevice or by an SCS}interface at all. This command set does not
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support addressing both the changer andthe data transfer elements with the same SCSI ID / LUN because the
device at a particular SCSI ID / LUN address must havea single peripheral device type.

The READ ELEMENT STATUSresponsepagefor data transfer elements provides the SCSI ID / LUN address of
the primary devices serviced by a medium changer deviceif known to the medium changer device.

17.1.3 Data access operations using a medium changerdevice

The medium changer device moves units of media amongthe several elements accessibleto it. It is able to
report the full/empty status of any of these elements. Data transfer elements represent the interface 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 of reporting 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 commandcan be used to force regeneration of
this information.

17.1.5 Volume tags

The read element status descriptor format for ali element types includes two sets offields 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 external label (e.g. bar code labels), by a SEND VOLUME TAG commandor by
other means which may be vendor unique. The same volumetag information shall be availabletoallinitiators
whether assigned bythatinitiator, by some otherinitiator or by the media changeritself.

Volumetag information provides a meansto confirm the identity of a unit of media that resides in a medium
changer element. This commandset 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 commandsetdefinition does not impose the requirement that volume tag 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 as a translation request or to associate a volumetag with the unit of media

currently residing at an element address.
b) REQUEST VOLUME ELEMENT ADDRESS- return the element address currently associated with the

volume tag information transferred with the last send volume tag command.
c) READ ELEMENT STATUS- optionally reports volume tag information for all element types.
d) MOVE MEDIUM and EXCHANGE MEDIUM commands- if volume tags are implemented, these commands

mustretain 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 ASCil characters, Unused positions shall
be blank (20h)filled. In order for the SEND VOLUME TAGtranstiate with template to work the characters '*’
and'?’ (2Ah and 3Fh) 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 volume identifier 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 '_' (80h... 89h, 41h .. 5Ah, SFh). Specific systems may havediffering requirements that may
take precedence over this recommendation.

Table 326 defines the fields within the 36 byte primary and alternate volume tag information fields found in READ
ELEMENT STATUSdescriptors and in the data format for the SEND VOLUME TAG command.

Table 326 - Volume tag Information format

~pitl7|6|56|4|8s|2|4|o——
Byte

0 } | H
 
 Volume identification field

me
Esc

Volume sequence number
(185)

17.1.5.2 Primary and alternate volume tag information

 
  

  

Element status descriptors as reported by the READ ELEMENT STATUS commanddefine a primary volume tag
and an alternate volume tag. Alternate volumetag information provides a means for a system to use different
volumeidentification information for each side of double sided media. In such a system, the primary volumetag
information refers to the logical medium accessible via a MOVE MEDIUM commandwithouttheinvert 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 commandwith the invert bit set.
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17.2 Commands for medium changer devices

The commands for medium changer devices shall be as shown in table $27.

Table 327 - Commands for medium changer devices
Command name Operation Type|Type|Subclausecode

l

| CHANGE DEFINITIONEXCHANGE MEDIUINITIALIZE PLEMENT 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
WRITE BUFFER

 
 

 
    

 
  

 
 

 
 
 
 

     
hh

   
  
  
  
   
  —as 
  
  

  _

  
oe©©eeeeeelele

 

  andsshe NNONVMAYNYNANANYNNANNYNMNNNMNNNNfo 

  ~
 

  

  ety
 

  

CZOFOOZFOOCODOCOZOCOCOOOZ00N0 A2OAADANONPROAOONOTN=
 M = command implementation is mandatory.

0 = command implementation:iss optional. 

Operation codes 0Ch, and COh through FFh are 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

 
 

 
 

Operationcode (A6h)

2 [tse
ra|Transport element address  

(LSB) 
 
 
 

 

 
 Source address

   
| (8)
[as First destination address

(8)

[as Second destination address

pe|(L8B)  
 

  

NOTE 200 Support of this command requires that the device have the capability of handling two units of media at the
same time or that it emulate this capability.

The medium in the source element is movedto thefirst destination element and the medium that previously
occupied the first 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.

lf this commandis received and the source element is empty or the first 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 changerdevice.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, thefirst 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
CQNDITION status 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 whenthe 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 medium into 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 and Inv2 bits
should be set to zero.If either of these bits is non-zero, a target which is not capable of medium rotation shall
return CHECK CONDITIONstatus 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 check all
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 command after a powerfailure, or if medium has been changed by an operator,or if configurations have
been changed.

Table 329 - INITIALIZE ELEMENT STATUS command

Bitl7|6|5|4|3[|2[|+| o|
Byte

eeOperation code (07h) —™*” ~

epeeSSSCSC~*Y
Ee

  
 
 
 

   

|
|
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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

Byte

fo|Operation code (A&h)

| is
Transport element address

3|(LSB)
Source address

 
 

 
  
  
 
  

  (LSB) 
 
 
 

  Destination address
(LSB)

Ec
eo[eredSCSC~—SCSCS

Control |

 

  
 

  
 

    

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 element is empty or the destination element(if different from the
source element) is full, 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 medium transport element address of zero may be usedif this functionality is supported
by the medium changer device. 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 andthe 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 nat 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 page provides a matrix with the supported source element or destination
element combinations for the MOVE MEDIUM command.See 17.3.3.1

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 CiIECK CONDITIONstatus 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

Operation. code (28h)
Logical unit number Reserved

(MSB)
Transport element address

cm (sa)
(us)

Destination element address

= (sa)
a

Reserved

a
a

    ii 4

   
    

NOTE201 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.

Aninvert 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(seetable 382) requests that the target report the status ofits internal
elements to theinitiator.

Table 332 - READ ELEMENT STATUS command

Bit)7|6. 5| 4 2 1
Byte

Operation code (B8h)

Logical unit number VolTag Element type code

(MSB)

 

    

 
 
 

Starting element address
(LSB)

Number of elements
(LSB)

po

pepeserves

}38|Allocation length
lo|(LSB)

Reserved

Control

A volume tag (VolTag) bit of one indicates that the target shall report volumetag informationif this feature is
supported,A value of zero indicates that volume tag information shall not be reported. If the volume tag featureis
not supported this 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.

Table 333 - Element type code

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 numberof 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 number of defined elements to report. If the allocation length is not sufficient to transferall
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the element descriptors, the target shall transfer all 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 defined in 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

(MSB)
First element address reported

(MSB)
Number of elements available

(LSB)

Reserved

Byte count of report available
(all pages, n - 7 }

H Element status page(s)
 

The first 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 available field 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 available field indicates the numberof bytes of element status page data available forall
elements meeting the request in the command descriptor block. This value shall not be adjusted to match the
allocation length available.

NOTE 202 - The READ ELEMENT STATUS commandcan be issued with an allocation length of eight bytes in order to
determine the allocation length required to transferall the element status data specified by the command.

Figure 28 providesanillustration of the element status data structure.
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Element status data (Table 334
8—byte header + element status pages

Element status page (Table 335) Bytescounted
8—byte header + element descriptors header

Element descriptor
(Table 336, 337, 338, or 339) Bytes

, . in page

Element descriptor
(Table 336, 337, 338, or 339)

header

Element status page (Table 335)
8—byte header + element descriptors

Element descriptor
(Table 336, 537, 338, or 339)'

.**
+a.

Elernent descriptor
(Table 336, 337, 338, or 339)

Figure 28 - illustration of element status data structure
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17.2.5.2 Element status page

The element status pageis defined in table 385. Each element status page includes an eight-byte header
followed by one or more element descriptor blocks. The headerincludes the element type code,the length of
each descriptor block and the numberof bytes of element descriptor information that follow the headerfor this
element type.

Table 335 - Element status page

Element type code

2 (MSB)
Element descriptor length

3 (LSB)

Reserved 
Byte count of descriptor data available

(this page, n- 7) 
The element type codefield indicates the element type reported by this 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 informationfield is present in
eachof 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 number of 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 element type (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

 
 Element address

(LSB)

cS

ee

|3|SValid Reserved
se)

Source storage element address
| (LSB)

12

- Primary volume tag information
(Field omitted if PVolTag = 0)47

48 ; ;
- Alternate volume tag information

83 (Field omitted if AVolTag = 0)

84
- Reserved

87 (Field moved up if volume tag information field(s) are omitted.)

88

- Vendor-specific
z-1 (Field moved up if volume tag information field(s) are omitted.)

a]ol
5 =)| -E

li

a
fi

Ial
it|i

+|

  
 

 
  
  
 

 
  

The element address field gives the address of the medium changer element whosestatus is reported bythis
element descriptor block.

An exception (Except) bit of one indicates the element is in an abnormal state. An exception bit of zero indicates
the elementis in a normal state. 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

alement 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 cade 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 values in this field are as defined for the additional sense code qualifier of the REQUEST SENSE data (see
8.2.14.4),
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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 not valid.

Aninvert bit value of one indicates that the unit of media now in this element was inverted by MOVE MEDIUM or
EXCHANGE MEDIUMoperations since it 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. Thisfield is valid only if the SValid bit is one.

The primary and alternate volumetag informationfields providefor identifying the unit of media residingin this
element (see 17.1.5.). Either or both of thesefields may be omitted for all the element descriptor blocks that
comprise an element status page as indicated by the PVolTag and AVolTag bits in the elementstatus page
header.

17.2.5.4 Storage element descriptor

Table 337 defines the storage element descriptor.

Table 337 ->Storageele elemententdescriptor
Bit)7

=.(MSB) Oo  
Element addressee
|3|Reserved

Additional sense code

Additional sense code|Addétionalsensecodequalifier=fe
Source element address

  
  

 
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

1 (Field moved up if volume tag information field(s) | are omitted. )   

An access bit value of one indicates that access to the element by a medium transport element is allowed. An
accessbit of zero indicates that access to the element by the medium transport elementis denied.
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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 sameasthis element. Thisfield 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

  
 

Element address

  
 

 

[1|(LSB)
2|feserved|ienab[extnab[Assess|exoopt[inptxe[Full|
|3|Reserved

Additional sense code

|5|Additional sense code qualifier  
 

Reserved

—
ofsan[ines[sens

(MSB)
Source storage element address

1 (LSB)

  

  
 

  
 
 
 

 

Primary volume tag information
(Field omitted if PVolTag = 0)

Pattst Nf
 

 
 Alternate volume tag information

(Field omitted if PVolTag = 0)

84 Reserved
87 (Field moved up if volume tag information field(s) are omitted.) H

Vendor unique[2z- + _(Fieldmovedufmoved Upifvolumeetag|informationfield(s)aare)omitted.yo

An import enable (InEnab) bit of one indicates that the import export element supports movement of media into
the scope of the medium changer device. An InEnab bit of zero indicates that this element does not support
import actions.

@@|

  oa o

 

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 oneindicates that access to the import export element by a medium transport elementis
allowed. An accessbit of zero indicates access to the import export element by medium transport elementsis
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
1

:

4 Additional sense code

Additional sense code qualifier

ID validjLU valid|Reserved| Logical unit number
7 SCSI bus address

Reserved

SValid Reserved

Source storage element address
11

yte|
8
pt
|?|
8
4
so
pe
7
|8|
|8

pt
12

7
Primary volume tag information
(Field omitted if PVolTag = 0)

Alternate volume tag information
(Field omitted if PVolTag = 0)o+olo 

Reserved

(Field moved up if volume tag information field(s) are omitted.)oO,NTS
Vendor unique

(Field moved up if volume tag information field(s) are omitted.)

 
An accessbit value of one indicates access to 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 reflect 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 SCSI bus address and logical unit number values are
not valid for the SCS] bus used to select the medium changerdevice. A not busbit value of zero indicates that
the SCSI address andlogical unit values,if valid, are on the same bus as the medium changerdevice.

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 SCSI 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.

Forfields not defined in this clause, see 17.2.5.3.

17.2.6 REQUEST VOLUME ELEMENT ADDRESS command

The REQUEST VOLUME ELEMENT ADDRESS command(see table 340) is used to transfer the results of a SEND
VOLUME TAG command. Muitiple REQUEST VOLUME ELEMENT ADDRESS commands maybe used to recover
the results of a single SEND VOLUME TAG commandwith the translate option.

Table 340 - REQUEST VOLUME ELEMENT ADDRESS command

 
 

 
 Operation code (B5h)

Logical unit number VolTag Element type code

pasa Element address

a (8)
4 MSB4|( ) Number of elements |
fs|eH
Ce

  
 

 
 

  

   

  Allocation length 
   

For each SEND VOLUME TAG command, thetarget 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 muliti-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 RELEASEuntil
after the last REQUEST VOLUME ELEMENT ADDRESS.
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A volume tag (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 element type(s) selected for reporting by this command. A
value of zero specifies that status for all element types shall be reported. The codes for this field are defined in
17.2.5, This acts as a qualification of the element(s) determined by SEND VOLUME TAG to 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 echoedin the volume element
address return format transferred by this command. Whenthe last send action code wasatranslate, (code
values Oh .. 7h), the element addressfield gives the minimum element addressto be reported by this command.
Whenthe send action codeis otherthan translate,(i.e. assert, replace, and undefined, code values 8h .. Dh), the
element addressfield gives the particular element whose volume tag information was modified.

The numberof elements specifies the maximum numberof elements and volume tags to be reported by the
target for this command. Thevalue specified bythis field is not the rangeof element addresses to be considered
for reporting but rather the number of 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 by this commandconsists 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 commandasdefinedin
17.2.9. This command reports the results of this send action code operation,

Forfields not defined in this subclause, see 17.2.5.1.
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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 withoutalterinc
any other reservation.

Table 342 -|-RELEASE¢ command
Bit)7

on   Operation‘code“(i7h)4 Logical unit number SrdPty|Third party device ID
f2|Reservation identification
SO

oe

17.2.7.1 Logical unit release

   
  

if the elementbit is zero, this command shall 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 element bit is one and the element release option is not implemented, the RELEASE commandshall be
terminated with CHECK CONDITION status and the sense key shall be set to ILLEGAL REQUEST. This option
shall be implemented if the element reservation option (see 17.2.8.1) is implemented.

If the element bit is one and the element release 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

The third-party release option of the RELEASE commandallowsaninitiator 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
implemented if third-party reserve is implemented.

If the third-party (SrdPty) bit is zero, the third-party release option is not requested. If the 3rdPty bit is one and
the target implements the third-party release option, the target shall release the specified unit or elements, but
only if the reservation was madeusing thethird-party reservation option by theinitiator 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 implement the third-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 element reservation option is
implemented, elements within units for the useoftheinitiator. The third-party reservation allows units or elements
to be reserved for another specified SCSI device. The RESERVE and RELEASE commandsprovide the basic
mechanism for contention resolution in multiple-initiator systems.

Table 343 - RESERVE command

SrdPty|Third party device ID

Reservation identification 
17.2.8.1 Logical unit reservation

if the elementbit is zero, this commandshall requestthat the entire unit be reserved for the exclusive use of the
initiator until the reservation is superseded by another valid RESERVE command from the initiator 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 offfon cycle. A unit
reservation shall not be grantedif the unit or any elementis reserved by another initiator. It shall be permissible
for an initiator to reserve a unit that is currently reserved bythatinitiator. if the element bit is zero, the reservation
identification and the elementlist length shall be ignored.

if the unit, or any element within the unit, is reserved for anotherinitiator, the target shall respond by returning
RESERVATION CONFLICTstatus.

If, after honouring the reservation, any other initiator attempts to perform any command on 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 element 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 elementbit is one, and the element reservation option is implemented, the target shall process the
reservation request as follows:

a) The elementlist shall be checkedfor valid element addresses. lf any element addressis invalid for this
unit, the commandshall be terminated with CHECK CONDITION status and the sense key shall be set to
ILLEGAL REQUEST. The elementlist shall be checkedfor invalid element overlaps with other element
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descriptors in the elementlist and if invalid overlaps are found, the command shail 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
CONFLICT status.

b—

if the elementbit is one, and the element reservation option is not implemented, the RESERVE commandshall be
terminated with CHECK CONDITIONstatus. The sense key shail be set to ILLEGAL REQUEST.

The size of the elementlist shall be defined by the elementlist length parameter. The elementlist shall consist 0:
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 elementsis
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

Element address
 

If an initiator issues a command to an element that has been reserved by a different initiator, 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 commandallows aninitiator to reserve a unit or elements
within a unit for another SCS! device.

If the third-party (3rdPty) bit is zero, the third-party reservation option is not requested. If the SrdPty bit is one
and thethird-party reservation option is implemented, the RESERVE commandshall reserve the specified unit or
elements 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 commandfrom theinitiator that made the reservation or until it 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 SrdPty 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

Aninitiator that holds a current reservation may modify that reservation by issuing another RESERVE command to
the sameunit and,if the element bit is one, using the same reservation identification. The superseding RESERVE
commandshail 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 becauseof conflicts 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 SCSI device ID to be changed on a
reservation using the third-party reservation option.

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
volume tag information for one or more media changer elements. The function of the command is conveyed by
the send action code field. The REQUEST VOLUME ELEMENT ADDRESS commandis used to transfer the results
of a translate search operation.

Table 345 - SEND VOLUME TAG command

77 pe|§|4|8|2|2 . Pt|8
fo[|Operationcode(Bh)- “Operation code (B6h) CD

Logical unit number Element type code

(MSB)
Element address[2

(LSB)

|e|Reserved

esa
Parameter list length

| (8)

   

  
  

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 transiate operation. If the send action code does notindicate a translate, this field shall
be treated as reserved.

The send action code field gives the function to be performed by this command aslisted in table 346.
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Table 346 - Send volume tag action codes

See][Descriptionssid
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

Vendor- specific

  

 
 
  
  

   

  
  

   

  

   

   
   
  

Translate operations request that the target search the volumetag information available to it for elements whose
volumetag 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 CONDITION with ILLEGAL
REQUESTis reported if the subject element already has defined volume tag information; in this case, the original
volumetag information shall remain unaltered.

Replace operations define volume tag information for a single element. Any previously defined volume tag
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 volume tag information that was not previously defined.

A medium changer device that implements volume tag information may choose to not implementthe facilities that
modify the volume tag 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 anda

sense key of ILLEGAL REQUEST.

The element addressfield gives a medium changer element address whoseinterpretation depends on the send
action code received with this command. Whenthe send action codeis a translate, (code values Oh .. 7h), the
element address field 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 modified.

The volumetag 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 -Sendvoltvolume1@tagparparametersfcformat

Volume identification template field

Minimum volume sequence number
(LSB)

Reserved

Maximum volume sequence number

  
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 than translate,

17.3 Parameters for medium changer devices

17.3.1 Diagnostic 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 table 348.

Table 3348 - Diagnostic page codes  

 
 
 
 

 
  

 
 
   

00h Supported diagnostic pages
O1h - 3Fh Reserved (for all device type pages)
40h - 7Fh Reserved

Vendor- specific pages80h - FFh
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17.3.2 Log parameters

This subclause defines the descriptors and pagesfor log parameters used with medium changerdevices.

The log page codes for medium changer devices are defined in table 349.

Table 349 - Log page codes

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 modeblock descriptor, are definedin 8.3.3.

The medium-type codefield 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 changerdevices.

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.

Table 350 - Mode page codes
Description
Device capabilities
Element address assignment
Transport geometry parameters
Reserved

Vendor-specific (does not require page format)
Vendor- specific | (page format required)Return all page(valid only for the MODE SENSE command }
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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 - Deviceevicecapabilitiespage
 

 
 eeteee
eensont[a[ST
|3|Reserved

sfeserves|ater|sre]ater|era|
refReserved«ivesor[veszve|tresser[37e-ar|
7[eservesersser|erste]or-ser|ora|

8
- Reserved
1

ceRend=‘atest[arene]wrest[aren|
ris|teserned«|stor|store]sroer|srour|
pe[petrrrerrrvee

  
 

 

  
  

 

  
   afom nN

  bk o

 
 

—_ ph

  or
 

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.

In the field names on this page, the following element type abbreviations are used:
MT a medium 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 independentstorage for 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 maynot be
valid depending on the particular elements requested. Those which are notvalid 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 element type and these element addresses are otherwise valid. An XX<>YY bit value of zero
indicates that these EXCHANGE MEDIUM commands may or maynot 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
number of each type of element present.

Table 352 - Element address assignment page

SpeT ss 3 secre om ser

fo| |Pps|PS~[Reserved] Page code (1Dh)
Parameter length (12h)

pe
Medium transport element address

(LSB)

Number of medium transport elements

pease)
First storage element address

(188)

| 88
Number of storage elements

[2 (88)
(8) pee

First import export element address

12 (MSB)32 Number of import export elements

 
  

  
  

 
 

 
 

(LSB

(

)

LSB) 

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 Jocation.

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 elements field ina 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 elements field in a 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 addressfield 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 numberof import export elements contained in the medium changer and
accessible to the medium transport elements.If the number of import export elementsfield ina MODE SELECT
commandis greater than the defauit 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 import export elements may be zero.

Thefirst data transfer element addressfield identifies the first data transfer element contained in the medium

changer. The data transfer elements maybeeither read/write or read-only devices. The numberof data transfer
field defines the total number of data transfer elements contained within the medium changer and accessible to
the medium transport elements. If the numberof data transfer elements field ina 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.

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 CONDITION status 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 whetherthe 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 - Transport geometry parameters page

 

 
 
 

 
 

 
 
 

fo|ps|5|Reserved|"Pagecode(1Eh)
A
fo{)™~*~*~—sSCSCSsTraansportgeometrydescriptor(s)=|Transportgeometrydescriptor(s)s)—

SSLReserved eeRotatepe[ eer manberineraneporeelementaoe

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.

  

   

  

The parameter length specifies the number of bytes of transport geometry descriptors that follow. The geometry
of each medium transport elementis defined using a two-byte field 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 commonrobotics subsystem. Thefirst element in a set has a member numberof zero.

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 muitiple transport elements. The elements that are supported by a particular robotics subsystem form 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 elementis
defined to be a place where a unit of media may be at any point in time.)
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17.4 Definitions specific to medium changer devices

17.4.1 data transfer element: A component of a medium changerused to access the data stored on a unit 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 serveasthe location
of a unit of media.

17.4.3 import export element: A iocation 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 changerdevice that is used to move units of
media.

17.4.5 media rotation: The process of changing the orientation of a unit of media.In particularthis refers to
inverting a two sided media cartridge so that a data transport element that can access only oneside at a time
can access data on the otherside.

17.4.6 primary device: A device for reading or writing data on medium. These devices would typically
implement the direct access, sequential access, optical memory device or CD-ROM commandsetsin this
standard. Examples are magnetic disk drives, cartridge tape drives, optical disk drives and CD-ROMdrives. 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 usedforinactive 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 protocol is embedded
within the data transferred by the SEND and GET MESSAGE commands. The structure of the data transferred b:
these commandsis not defined by this standard. Vendor-unique MODE pages maybe defined 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 theinitiator. There is an assumption that theinitiator 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 return a packet of data by transmitting a GET
MESSAGE command, The communications device also 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.

If a communications device temporarily has no resource available to handie a data packet from theinitiator, or
has no data packet to provideto theinitiator, or has no resources assigned to perform the operation, the device
may then choose one of the following responses:

a) Terminate the command with CHECK CONDITIONstatus. The sense key shall be set to NOT READY and
the appropriate additional sense codefor the condition.

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 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 muitipie resources if the
communications device can interpret information within the data packet and route the packet to the appropriate
resource. If the logical unit addressed bytheinitiator does not have an available resource or data packet
associated with it, the communications device may choosetotreat the logical unit as an invalid logical unit (see
7.5.3) or respond as described in the previous paragraph.

If 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 commandfrom the initiator, or during a network
medium accesstransaction, the commandis terminated with a CHECK CONDITION. The failures 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 rangeof utility 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), CommAtakestheinitiator role and selects a communications device (comm
B), transmitting a packet to 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 assumesthe
initiator mode and selects comm A as a communications device, and uses a SEND MESSAGE commandto
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 the initiator role and selects a communications device (comm A) attached to a
network (net A), transmitting a packet on network net A to some other 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 maydisconnect until a 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 commandto comm B.
CommAthen requests data packets from net B by issuing a GET MESSAGE commandto 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.

 

 

 

 

   

ommand name

 
  
   
  
  
  
 
 
 

 

UFF
RECEIVE DIAGNOSTIC RESULTS
REQUEST SENSE
SEND DIAGNOSTIC

SEND MESSAGE(6)
SEND MESSAGE(10)
SEND MESSAGE(12)
TEST UNIT READY
WRITE BUFFER

 

   
  
 command implementation is mandatory.

command implementation is optional.    

Table 354 - Commands for communications devices

CHANGE DEFINITION
GET MESSAGE(6)
GET MESSAGE (10)
GET MESSAGE (12)
INQUIRY
LOG SELECT
LOG SENSE
MODE SELECT
MODE SELECT
MODE SENSE(6)

Operation Type Subclause
code

OBOORZZOOOCOCOCOOROCOO  
 
 

 

 

 
 

NI2ee—_—ok

hemhOTEBaatakekmkekmk1ODNOOGADwtot Ahon—-o
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aidcllade
DADONDOHOHNDHDHHDOHHDOMOMH

NO   

  

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 target to theinitiator.

 
18.2.2 GET MESSAGE(10) command

The GET MESSAGE(10) command(see table 356) transfers data from the targetto the initiator.

Table 356 - GET MESSAGE(10) command

Operation code (28h)

Reserved

Stream selection

Reserved

Allocation length
(LSB)

Control

 
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

 
 Operation code(A8h)

ee
Reserved

 
 
 

 
 

Stream selection

re Allocation length
|3|(8B)
 
  

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 theinitiator to the target.

Table 358 - SENDNDMESSAGE(6)cccommand
Bit]

Byte

fo| ~Operation‘code((OAh)

Transfer length

 

   
 
 
  

The transfer length specifies the length in bytes of data that shall be sent during the DATA OUT phase. A transfe
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(see table 359) transfers data from theinitiator to the target.

_Table359-359 - SEND)MESSAGE(10)commcommand =

on ~Qperationcode(2Ah)
Logical unit number Reserved

2|Reserved
Reserved

Stream selection

[5|(88)
Reserved

7|7 (MSB)
Transfer length

8|
pe|

 

   
  
  
   

 
 

 

nh

 Control

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 theinitiator to the target.
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___Table3360 - SEND~SENDMESSAGE(12)cccommand—

 
 
  
 

  

ep|__s unit number Reserved

Stream selection

Transfer Length

(LSB)

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.

18.3 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 - Diagnosticticpagecocodes

Supported log pages
Reserved (for all device type pages)
Reserved 
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 -ale362-Log page codes

Buffer over-run/under-run page
Error counter page (write) page
Error counter page (read) page
Error counter page (read reverse) page
Error counter page (verify) page
Last n error events page
Non-medium error page
Supported log pages
Reserved

Vendor-specific pages
Reserved

 

  
  

 

  

   
  
  
  

   

00GB09GDGO Speeemnn HAOMVNN4
 

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 mode block 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 mode 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 shownin table 363.

Table 363 - Mode page codes

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 whoseprincipal 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
external medium. The external protocol(s) are not defined by this standard.
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Annex A

(informative)

SCSI signal sequence example

This annexis included to provide an example of the signal sequencing of an I/O processthatincludes mostof
the SCSI bus phases(see figure 29). In this example,the target does not disconnect from the SCSI busprior to
completing the 1/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 does not attemptto distinguish between a computer andits host adapter. These
functions may be separate or merged. Theterm initiator encompasses both. The term target refers 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 to the SCSi bus. An SCSI
device may act in theinitiator 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 ARBITRATIONphase.

BUS PHASE NOTES

1)

2)

3)

BUS FREE phase. BUS FREE phasebegins 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 bus set 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 BSYsignal and its SCSI ID
bit. Otherwise, the initiator wins arbitration and asserts the SEL signal. All SCS! devices must release
the BSY signal and their SCSI ID bit within a bus clear delay after the SEL signal becomestrue (evenif
they have not yet examined the DATA BUS). The winning SCSI device waits at least a bus clear delay
plus a bus settle delay after asserting the SEL signal before changing any signals on the bus.

SELECTIONphase. The//O signal is false during this phase to distinguish it from the RESELECTION
phase.

NON-ARBITRATING SYSTEMS(only permitted in SCSI-1): In such systems, theinitiator waits at least
a bus clear delay after detecting BUS FREE phase, thenit asserts the target's SCSI ID bit and,
optionally, the initiator’s SCSI ID bit on the DATA BUS. Afterat least two deskew delays, theinitiator
asserts the SELsignal.

ARBITRATING SYSTEMS: In such systems, the SCSi device that won arbitration has both the BSY
and SEL signals 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. At least two deskew delayslater,it
releases the BSYsignal.
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5)

6)

7)

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 determinedthat it wasstill 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 theinitiator detects the BSY signalis true,it releases the SEL signal.

MESSAGE OUTphase. During this phasetheinitiator sends an IDENTIFY messageto the target. The
target asserts the C/D and MSGsignals and negates the |/O signal for the messagetransfer. 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 MSG signals for all 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 ACKsignal. Theinitiator continues to drive the DATA BUSuntil the
REQ signal is false.

Whenthe ACKsignalis true at the target, the target reads the DATA BUS and then negates the REQ
signal.

Whenthe REQ signal becomesfalse at the initiator, the initiator may change or release the DATA BUS
and negate the ACKsignal.

The target may continue to request commandbytes by asserting the REQ signal again. The numberof
commandbytes is determined by the group code (mostsignificant 3 bits) that is contained in thefirst
commandbyte.

DATA IN phase. The target asserts the I/O signal and negates the C/D and MSGsignalforall of the
bytes transferred during this phase. The direction of transfer is from the target to the initiator.

HANDSHAKE PROCEDURE: Thetargetfirst 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 the initiator, 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 REQ signal.

When the REQ signal is false at the initiator, the initiator negates the ACK signal. After the ACK signalis
false, the target may continue the transfer by driving the DATA BUSandasserting the REQ signal as
described above.

DATA OUT phase (not shownin the figure). The target negates the C/D, 1/O, and MSGsignals forall
of the bytes transferred during this phase. The direction of transfer is from theinitiator to the target.
(Refer to the handshake procedure for the command phase.)

STATUSphase. The target asserts the C/D and I/O signals and negates the MSGsignalfor the byte
transferred during this phase. The direction of transfer is from the target to the initiator. (Refer to the
handshake procedure for the DATA IN phase.)
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9)

40)
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MESSAGEIN phase. Thetarget asserts the C/D, I/O, and MSG signals during the byte transferred
during this phase. Typically, a command COMPLETE message would besent at this point. The
direction of transfer is from the target to theinitiator. (Refer to the handshake procedure for the DATA
IN phase.)

BUS FREEphase. Thetarget returns to BUS FREE phaseby releasing the BSY signal. Both thetarget
and theinitiator 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 annexis included to explain the skew budgetfor the fast SCSI option which is defined in Clause 4.

Synchronoustransfer rates using a transfer period between 100 ns and 200 ns are known asthe fast SCSI
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

- The, transceivers were subjected to a maximum temperature difference of 25° C and a maximum of 200
difference.

Table B.1 Fast §scsiIitter budget
Parameter - : Jitter budget

label Description +/- ns    
 
 
 

  
  

  
 
 

 
 

 
  

   
 
 

 
  

   

a|clock offset

b|transmitting logic skew
Transmitting oc|foil delay

Device d|transmitter propogation delay skew
e foil delay
f drop cable propogation delay

~~ COMMECTOP  -m bmw mre rr treewewenane|wwe eee ene eee

g|external cable - skew between pairs
Cable h|distortion due to cable impedance

i|distortion due to intersymbol interferance
j bias distortion

~~ Connector  -6|renner rer rr rt rr terteeen lm

k drop cable propogation delayReceiving 1|foil delay
Device m|receiver propogation delay skew

n foil delay

o|legic setupihons
 

   
Mapping the abovejitter or skew budget to the SCSI format in 5.7 and 5.8 is done in Table B.2.

Table B.2 -___TableB.2-Mapping«of litter to SCSI

Fast cable skew delayFast deskew delay 20 (note 1)
Fast hold time 10 (note 1)
Fast assertion period 30
Fast negation period 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 (tex Min. ~ top max.) and the maximum receiver skew tested wasOns (i min. - t HL max.). Values greatert Ba these could be used if other numbers could be reduced -- the
sum is whatis important.

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 formal standardization activities related to SCSI.

C.1 SCSI-3 standards projects

Accredited Standards Committee X3 has approved several SCSI-3 projects to enhance and restructure the SCSI-2
standard as shownin 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 X3T10 for
further information concerning these projects.

C.2 Digital data exchange for color electronic prepress systems

Accredited Standards Committee IT8 has developed several! standards pertaining to the exchangeofdigital 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 SCSI. 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
the Intelligent Peripheral Interface (IPI), SCSI, and the High PerformanceParallel 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. In the
event of a conflict with between the codes in this annex and the bady of this standard, the cades 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

ASC ASCQ

oo 600
Qo (01

Table D.1 - ASC and ASCQ assignments

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
S - SCANNER DEVICE
0 - OPTICAL MEMORY DEVICE
. M_- MEDIA CHANGER DEVICE

c

DTLPWRSOMC

DTLPWRSOMC
T

s

$s
S

DW 0
DWR OM
DTL W SO

T
T

DTLPWRSOMC
DTLPWRSOMC
DTLPWRSOMC
DTLPWRSOMG
DTL 0
DTL WRSOMC
DWR OM NO
DTL WRSOM
DTL WRSOMC
DTL WRSOMC

WRSOMC

 
- COMMUNICATION DEVICE

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
AUDIO 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

LOGICAL 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

ZTE (USA) 1006, Page 434

augsburgerjl
Sticky Note
None set by augsburgerjl

augsburgerjl
Sticky Note
MigrationNone set by augsburgerjl

augsburgerjl
Sticky Note
Unmarked set by augsburgerjl



ZTE (USA) 1006, Page 435

Table D.1 (continued)

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

8 - SCANNER DEVICE
.0 - OPTICAL MEMORY DEVICE
. M - MEDIA CHANGER DEVICE

C - COMMUNICATION DEVICE

ASC ASCQ DTLPWRSOMC DESCRIPTION

DTLPWRSOMC ERROR LOG OVERFLOW

WRITE ERROR

ANSI X3.131-1994

WRITE ERROR RECOVERED WITH AUTO REALLOCATION
WRITE ERROR - AUTO REALLOCATION FAILED

ID CRC OR ECC ERROR
UNRECOVERED READ ERROR
READ RETRIES EXHAUSTED
ERROR TOO LONG TO CORRECT
MULTIPLE READ ERRORS

L-EC UNCORRECTABLE ERROR
CIRC UNRECOVERED ERROR
DATA RESYNCHRONIZATION ERROR
INCOMPLETE BLOCK READ
NO GAP FOUND
MISCORRECTED ERROR

RECORDED ENTITY NOT FOUND
RECORD NOT FOUND
FILEMARK OR SETMARK NOT FOUND
END-OF-DATA NOT FOUND
BLOCK SEQUENCE ERROR
RANDOM POSITIONING ERROR
MECHANICAL POSITIONING ERROR

DATA SYNCHRONIZATION MARK ERROR

RECOVERED DATA WITH RETRIES

RECOVERED DATA WITH CIRC
RECOVERED DATA WITH LEC

10
11
11
14
11
11
14
11
11
41
11
11
11
11
12
13
14
14
14
14
14
15
15
15
16
17
17
17
17
17
17
17
17
17
18
18
18
18
18
18
18

 UNRECOVERED READ ERROR - AUTO REALLOCATE FAILED

UNRECOVERED READ ERROR - RECOMMEND REASSIGNMENT
UNRECOVERED READ ERROR - RECOMMEND REWRITE THE DATA
ADDRESS MARK NOT FOUND FOR ID FIELD
ADDRESS MARK NOT FOUND FOR DATA FIELD

POSITIONING ERROR DETECTED BY READ OF MEDIUM

RECOVERED DATA WITH NO ERROR CORRECTION APPLIED

RECOVERED DATA WITH POSITIVE HEAD OFFSET
RECOVERED DATA WITH NEGATIVE HEAD OFFSET
RECOVERED DATA WITH RETRIES AND/OR CIRC APPLIED
RECOVERED DATA USING PREVIOUS SECTOR ID
RECOVERED DATA WITHOUT ECC - DATA AUTO-REALLOCATED
RECOVERED DATA WITHOUT ECC - RECOMMEND REASSIGNMENT
RECOVERED DATA WITHOUT ECC - RECOMMEND REWRITE
RECOVERED DATA WITH ERROR CORRECTION APPLIED
RECOVERED DATA WITH ERROR CORRECTION & RETRIES APPLIED
RECOVERED DATA - DATA AUTO-REALLOCATED

RECOVERED DATA - RECOMMEND REASSIGNMENT

RECOVERED DATA - RECOMMEND REWRITE
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Table D.1 (continued)
D- DIRECT ACCESS DEVICE
.T - SEQUENTIAL ACCESS DEVICE
. L - PRINTER DEVICE

P - PROCESSOR DEVICE
.Wo- WRITE ONCE READ MULTIPLE DEVICE
. AR - READ ONLY (CD-ROM) DEVICE

S - SCANNER DEVICE
.O - OPTICAL MEMORY DEVICE
. M - MEDIA CHANGER DEVICE

C - COMMUNICATION DEVICE

ASC ASCQ

00
01
02

DTLPWRSOMC

D 0
D 0
D 0
D Q
OTLPWRSOMC
DTLPWRSOMC
D 0
D 0
D 0
DB WoO
D WwW O

DTLPWRSOMC
DT WR OM

M
D

DTLPWRSOMC
DTLPWRSOMC
DTLPWRSOMC
DTLPWRSOMC
DTLPWRSOMC
DTLPWRSOMC
DT W O

DTLPWRSONC
DTLPWRSOMC
DTL WRSOMC
DTL. WRSOMC
DTL WRSOMC
DTLPWASO C

DTLPWRSOMC
$

T

DTLPWRSOMC 
DESCRIPTION

DEFECT LIST ERROR
DEFECT LIST NOT AVAILABLE
DEFECT LIST ERROR IN PRIMARY LIST
DEFECT LIST ERROR IN GROWN LIST
PARAMETER LIST LENGTH ERROR
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
INVALIO ELEMENT ADDRESS

ILLEGAL FUNCTION (SHOULD USE 20 00, 24 00, OR 26 00)

INVALID FIELD IN CDB
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, ORTCTONER FATLURE
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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

. R_- READ ONLY (CD-ROM) DEVICE

. § - SCANNER DEVICE

. +0 - OPTICAL MEMORY DEVICE

. «© M - MEDIA CHANGER DEVICE
C ~- COMMUNICATION DEVICE

 

ASC ASCQ DTLPWRSOMC

37 00 £DTL WRSOMC
38 00
39 00 OTL WRSONMC
3A 00 ODTL WRSOM
3B 00 TL
3B (01 T
3B 02 T

a mw oO or rece
2 w Do> HAWN
3B OD M
3B OE M

DTLPWRSOMC
3E 00 DTLPWRSOMC
3F 00 DTLPWRSOMC
3F Oi DTLPWRSOMC
3F 02 DTLPWRSOMC
3F 03 DTLPWRSOMC

D
40 NN ODTLPWRSOMC

D

 

D
43. 00 DTLPWRSOMC
44 00 DTLPWRSOMC
45 00 DTLPWRSOMC
46 00 DTLPWRSOMC
47 00 ODTLPWRSOMC
48 00 DTLPWRSOMC
49 00 DTLPWRSOMC
4A 00 DTLPWRSOMC
4B 00 DTLPWRSOMC
4C 00 ODTLPWRSOMC

DTLPWRSOMC

 

 

 

 
 

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
INTERNAL TARGET FAILURE
SELECT OR RESELECT FAILURE
UNSUCCESSFUL SOFT RESET
SCSI PARITY ERROR
INITIATOR DETECTED ERROR MESSAGE RECEIVED
INVALID MESSAGE ERROR
COMMAND PHASE ERROR
DATA PHASE ERROR
LOGICAL UNIT FAILED SELF-CONFIGURATION

OVERLAPPED COMMANDS ATTEMPTED 
WRITE APPEND ERROR
WRITE APPEND POSITION ERROR
POSITION ERROR RELATED TO TIMING
ERASE FAILURE
CARTRIDGE FAULT

ANSI X3.131-1994
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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
. R - READ ONLY (CD-ROM) DEVICE
. § - SCANNER DEVICE

.O - OPTICAL MEMORY DEVICE

. M - MEDIA CHANGER DEVICE
C - COMMUNICATION DEVICE

ASC ASCQ DTLPWRSOMC DESCRIPTION

53 00 DTL WASOM MEDIA LOAD OR EJECT FAILED
T UNLOAD TAPE FAILURE

53 02 DT WR OM MEDIUM REMOVAL PREVENTED

 

  
  
  

  
  
 

54 00 P SCSI TO HOST SYSTEM INTERFACE FAILURE
55 00 P SYSTEM RESOURCE FAILURE
56 00
57 00 R UNABLE TO RECOVER TABLE-OF-CONTENTS
58 00 0 GENERATION DOES NOT EXIST
59 00 UPDATED BLOCK READ0

5A 00 DTLPWRSOM OPERATOR REQUEST OR STATE CHANGE INPUT (UNSPECIFIED)
5A 01 DT WR OM OPERATOR MEDIUM REMOVAL REQUEST
5A 02 ODT W O OPERATOR SELECTED WRITE PROTECT
5A 03 DT W O OPERATOR SELECTED WRITE PERMIT
5B 00 DTLPWRSOM LOG EXCEPTION
5B 01 DTLPWRSOM THRESHOLD CONDITION MET
5B 02 DTLPWRSOM LOG COUNTER AT MAXIMUM
5B 03 $DTLPWRSOM LOG LIST CODES EXHAUSTED
5¢ 00 D 0 RPL STATUS CHANGE
5c 01 DO SPINDLES SYNCHRONIZED

SPINDLES NOT SYNCHRONIZED

  
  
  
  
  
  

 
  

  
  
 

s LAMP FAILURE
61 00 s VIDEO ACQUISITION ERROR
61 01 s UNABLE TO ACQUIRE VIDEO
61 02 $ QUT OF FOCUS
62 00 S SCAN HEAD POSITIONING ERROR  

 63 00 R 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
.O - OPTICAL MEMORY DEVICE
. M - MEDIA CHANGER DEVICE

C - COMMUNICATION DEVICE

ASC ASCQ DTLPWRSOMC DESCRIPTION

70 900
71 00
72 00
73 «400
74 00
75 00
76 00
77 «00
78 00
79 00
7A 00
7B 00
7c 400
7D 00
7E 00

00

  
  
  
  
  
  
  

  
 
 

 
 

  
  
  
  
  
  
  
  
  
  
  
 
   xxh \

THROUGH > Vendor-specific.
FF xxh /

xxh 80 \
THROUGH > Vendor-specific QUALIFICATION OF STANDARD ASC.
xxh FF /

ALL CODES NOT SHOWN OR BLANK ARE RESEAVED.
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Table D.2 is a numerical orderlisting of the command operation codes,

  
 

 

Table D.2 - SCSI-2 Operation Codes

D - DIRECT ACCESS DEVICE Device column key 

 
  
  

 

 .T - SEQUENTIAL ACCESS DEVICE M = Mandatory
. L - PRINTER DEVICE 0 = Optional

P - PROCESSOR DEVICE V = Vendor-specific
.W - WAITE ONCE READ MULTIPLE DEVICE R = Reserved
. R - READ ONLY (CD-ROM) DEVICE

S - SCANNER DEVICE
.O - OPTICAL MEMORY DEVICE
. M - MEDIA CHANGER DEVICE

CG - COMMUNICATION DEVICE

  
  

  
 

  
  
  
  
  
  

  
  

  

OP DTLPWRSOMC Description

00 MMMMMMMNMM TEST UNIT READY
M REWIND

01 0 V 00 00 REZERO UNIT
02 VVVVVV OV
O03 MMMMMMMMMM REQUEST SENSE

0 FORMAT
04M 0 FORMAT UNIT
O05 VMVVVV V_ READ BLOCK LIMITS
06 VVVVVV OV

QO INITIALIZE ELEMENT STATUS
07 OVV O OV REASSIGN BLOCKS
08 M GET MESSAGE (06)
08 OMV 00 OV READ(06)
08 =O RECEIVE
09 VVVVVV ov
OA M PRINT
OA M SEND MESSAGE(06)
OA OM SEND (06)
OA OM O OV. WRITE(06)
0B 0 00 OV SEEK(06)
OBO SLEW AND PRINT
oc VVVVVV oV
OD VVVVVV V
OE VWVVVVsV
OF VOVVVV V READ REVERSE
10 OO SYNCHRONIZE BUFFER
10 VM VW WRITE FILEMARKS
11. VMVVVV SPACE
12 MMMMMMMMMM INQUIRY
13 VOVVVV VERIFY (06)
14 VOOVVV RECOVER BUFFERED DATA
15 OMO 000000 MODE SELECT(06)
16M MM MO RESERVE
16 MM M  RESEAVE UNIT
17 MMM MO. RELEASE
17 MM M RELEASE UNIT
18 00000000 COPY
19 VMVVVV ERASE
1A OMO 000000 MODE SENSE(06)
iB O LOAD UNLOAD
1B 0 SCAN
1B OO STOP PRINT
1B 0 000 #£STOP START UNIT
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Table D.2 (continued)   

   D - DIRECT ACCESS DEVICE Device column key
.T - SEQUENTIAL ACCESS DEVICE M = Mandatory
» L - PRINTER DEVICE O = Optional
, P - PROCESSOR DEVICE V = Vendor-specific

.W - WRITE ONCE READ MULTIPLE DEVICE R = Reserved  
 . R - READ ONLY (CD-ROM) DEVICE

S ~- SCANNER DEVICE
.O - OPTICAL MEMOAY DEVICE
. M - MEDIA CHANGER DEVICE

G - COMMUNICATION DEVICE

   
  
  

  OP DTLPWRSOMC Description
1C 0000000000 RECEIVE DIAGNOSTIC RESULTS
1D MMMMMMMMMM SEND DIAGNOSTIC

0O GO 00 PREVENT ALLOW MEDIUM REMOVAL

 
  
    

 
O GET MESSAGE(10)

MMMM—-READ(10)
VV O READ GENERATION

VoeoWSV
VoeoWYV
Vo WV
VoeoWYV
Vo sOVVM SET WINDOW

0 GET WINDOW
M M M_— READ CAPACITY

M READ CD-ROM CAPACITY
VOW
VOW

M
V

  
  

  

2A O SEND MESSAGE(10)
2A QO—SEND(10)
240 %M M_ WRITE(10)
2B 0 LOCATE
2B QO POSITION TO ELEMENT

 

  

 
SEEK(10)

  
00 0 LOCK UNLOCK CACHE

O READ DEFECT DATA(10)
38 © O MEDIUM SCAN
39 00000000 COMPARE
3A 00000000 COPY AND VERIFY
3B 0000000000 WRITE BUFFER
3C 0000000000 READ BUFFER
3D 0 0 UPDATE BLOCK

READ LONG
WRITE LONG

0 0
2c V QO ERASE(10)
20 V0 O READ UPDATED BLOCK
29E 0 0 O WRITE AND VERIFY(10)
2F 0 000  VERIFY(10)
30 0 000 SEARCH DATA HIGH(10)
31 0 OBJECT POSITION
31.0 000 SEARCH DATA EQUAL(10)
32.0 000 SEARCH DATA LOW(10)
33 0 000 SET LIMITS(10)
34 0 GET DATA BUFFER STATUS
34.0 000  PRE-FETCH
34 0 READ POSITION
35.0 000 SYNCHRONIZE CACHE

0
0
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~D - DIRECT ACCESS DEVICE Device column key 
.T - SEQUENTIAL ACCESS DEVICE M = Mandatory
» L ~ PRINTER DEVICE O = Optional
» P - PROCESSOR DEVICE V = Vendor-specific
. .W - WRITE ONCE READ MULTIPLE DEVICE R = Reserved

. A - READ ONLY (CD-ROM) DEVICE
» $ - SCANNER DEVICE

.O - OPTICAL MEMORY DEVICE

. M - MEDIA CHANGER DEVICE
C - COMMUNICATION DEVICE

OP DTLPWASOMC Description

400000000000 CHANGE DEFINITION
41 0 WRITE SAME
42 0 READ SUB-CHANNEL
43 0 READ TOC
44 Q READ HEADER
45 0 PLAY AUDIO(10)
46
47 0 PLAY AUDIO MSF
48 0 PLAY AUDIO TRACK INDEX
49 0 PLAY TRACK RELATIVE(10)

4B 0 PAUSE RESUME
4C 0000000000 LOG SELECT

oo00000000 LOG SENSE  

4
QOO 000000 MODE SELECT(10)

000 000000 MODE SENSE(10)
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Device column key
-T - SEQUENTIAL ACCESS DEVICE M = Mandatory
» L + PRINTER DEVICE O=Optional
. P - PROCESSOR DEVICE V=Vendor-specific
. .W - WRITE ONCE READ MULTIPLE DEVICE R=Reserved

. R_- READ ONLY (CD-ROM) DEVICE
S - SCANNER DEVICE
.O - OPTICAL MEMORY DEVICE

» .  « M - MEDIA CHANGER DEVICE
~ » «+ G + GOMMUNICATION DEVICE

OP DTLPWRSOMC Description

MOVE MEDIUM

PLAY AUDIO(12)
EXCHANGE 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)

°o

eo0o000c¢86
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 thelist of SCSI!-2 vendoridentifications (see table E.1) as of the date of this document. The
purpose ofthislist is to help avoid redundant usage of vendoridentifications. Technical Committee X3T10 of
Accredited Standards Committee X8 maintains an informallist of vendoridentifications currently in use. Please
contact the chairman of X3T10 prior to using a new vendoridentification to avoid conflicts.

Table E.1 - Vendoridentification list  

 
Organization

3M Company
AGL Automated Cartridge Librarys, Inc.
ADAPTEC Adaptec
ADSI Adaptive Data Systems, Inc. (a Western Digital subsidiary)
AMCODYNE Amcodyne

Anamartic Limited (England)
ANCOT Corp.
Anritsu Corporation
Apple Computer, Inc.
Archive

ASACA Corporation
Aspen Peripherals
AST Research
Alcatel STK A/S
AT&T

Atari Corporation
ATTO Technology Inc.
Alphatronix
Advanced Vision Research
Ballard Synergy Corp.
Berg Software Design
Bezier Systems, Inc.
Bull Peripherals Corp.
CalComp, A Lockheed Company
Caliper (California Peripheral Corp.)
Advanced Storage Tech
Control Data or MPI

CDP Columbia Data Products
CHEROKEE Cherokee Data Systems
CHINON Chinon
CIE&YED YE Data, C.Itoh Electric Corp.

Cipher Data Products
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Table E.1 - (continued)

0
Ciprico
CMD
CNGR SFW
CcOGITO
COMPORT
COMPSIG
CONNER
CPU TECH
CREO
CROSFLD

CSM, INC
CYGNET
DATABOOK
DATACOPY
DATAPT
DEC
DELPHI
DENON
DEST
DGC
DIGIDATA
DILOG
DISC
DPT
DSM
DTC QUME
DXIMAGIN
EMULEX
EPSON
EXABYTE
FILENET
FUJT
FUJITSU
FUTURED

Gen_Dyn
GIGATAPE
GIGATRND
Goidelic
GOULD
HITACHI
HONEYWEL
HP
IBM
Ich
IDE
IGR
IMPLTD
IMPRIMIS
INSITE
Ioc
IOMEGA

  
Organization

Ciprico, Inc.
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, Inc.
Datacopy Corp.
Datapoint Corp,
Digital Equipment
Delphi Data Div. of Sparks Industries, Inc.
Denon/Nippon Columbia
DEST Corp.
Data General Corp.
Digi-Data Corporation
Distributed Logic Corp.
Document Imaging Systems Corp.
Distributed Processing Technology
Deterner Steuerungs- und Maschinenbau GmbH & Co.
Data Technology Qume
DX Imaging
Emulex

Epson
Exabyte Corp.
FileNet Corp.
Fuji Electric Co., Ltd. (Japan)
Fujitsu
Future Domain Corp.
General Dynamics
GIGATAPE GmbH
GigaTrend Incorporated
Goidelic Precision, Inc.
Gould

Hitachi America Ltd or Nissei Sangyo America Ltd
Honeywell Inc.
Hewlett Packard
International Business Machines
ICL
International Data Engineering, Inc.
Intergraph Corp.
Integrated Micro Products Ltd.
Imprimis Technology Inc.
Insite Peripherals
I/O Concepts, Inc.

ANSI X3.131-1994
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418

KENNEDY
KODAK
KONAN
KONICA
LAPINE
LASERDRV
LASERGR
LMS
MATSHITA
MAXTOR

MaxOptix
MDI
MELA
MELCO
MEMREL.
MEMTECH
MICROBTX
MICROP
MICROTEK
MINSCRIB
MITSUMI
MOTOROLA
MST
NAI
NatInst
NatSemi
NCL.
NCR
NEC
NISCA
NKK
NT
OCE
OMI
OMNIS
OPTIMEM
OPTOTECH
ORCA
OST
OTL
PASCOsci
PERTEC
PFTI
PIONEER
PRAIRIE
PRESOFT
PRESTON
PRIAM
PRIMAGFX

Organization

Information Storage inc.
International Tapetronics Corporation
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
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Table E.1 - (concluded)

[mw[| srganizationssid
PTI Peripheral Technology Inc.
QUALSTAR Qualstar

 

  
 
 
 
 

  

 
 
 
 

 
 
 
  
 
  

  
  
  
  
  
  

  
  
  
  
   

 
  

  
  
  
  
  
  
  
  
  
  
  
  
 
 
 
 

 
 
 
 
 
 

 
 
 

 
 

  

 
 
 
  
 
 
 
 

 
 

 
 

 
 

 
 
 

 
 

 
 

 
 
 

QUANTEL Quantel Ltd.
QUANTUM Quantum Corp.
R-BYTE R-Byte Inc.
RACALREC Racal Recorders
RADSTONE Radstone Technology
RGI Raster Graphics, Inc.
RICOH Ricoh
RODIME Rodime
ATI Reference Technology
SANKYO Sankyo Seiki
SANYO SANYO Electric Co., Ltd.
SCREEN Dainippon Screen Mfg. Co., Ltd.
SEAGATE Seagate
SEQUOIA Sequoia Advanced Technologies, Inc.
Shinko Shinko Electric Co., Ltd.
STEMENS Siemens
SII Seiko Instruments Inc.
SMS Scientific Micro Systems/OMTI
SNYSIDE Sunnyside Computing Inc.
SONTC Sonic Solutions
SONY Sony Corporation Japan
SPECTRA Spectra Logic, a Division of Western Automation Labs, Inc.
SPERRY Sperry (now Unisys Corp.)
STK Storage Technology Corporation
SUMITOMO Sumitomo Electric Industries, Ltd.
SUN Sun Microsystems, Inc.
SyQuest SyQuest Technology, Inc.
SYSGEN Sysgen
T-MITTON Transmitton England
TALARIS Talaris Systems, Inc.
TALLGRAS Tallgrass Technologies
TANDBERG Tandberg Data A/S
TANDON Tandon
TEAC TEAC Japan
TECOLOTE Techolote Designs
TEGRA Tegra Varityper
Tek Tektronix
TI-DSG Texas Instruments
TOSHIBA Toshiba Japan
ULTRA UltraStor Corporation
UNISYS Unisys
USDC US Design Corp.
VERBATIM Verbatim Corporation
VRC Vermont Research Corp.
WangDAT WangDAT
WANGTEK Wangtek
WDIGTL Western Digital
WEARNES Wearnes Technology Corporation

  Xebec Corporation 

419

ZTE (USA) 1006, Page 447

augsburgerjl
Sticky Note
None set by augsburgerjl

augsburgerjl
Sticky Note
MigrationNone set by augsburgerjl

augsburgerjl
Sticky Note
Unmarked set by augsburgerjl



ZTE (USA) 1006, Page 448

ANSI X3.131-1994

Index

BSrdPtybiteeee eee ee eee eee eee eee 176, 179, 237, 238, 378, 380
ABORT ...... cc ee eee eee eee ene tenes 3, 35, 37, 39, 41, 42, 47, 49, 50, 52-56, 61, 71, 75, 77, 78, 80, 400
ABORT TAG 2... ccee ee eee eee eee eee eee ees 3, 39, 49, 52, 53, 55, 61, 71, 75, 80
absolute CD-ROM addressfield 0.0... 0. ccc cee eee ene et eee eee eee nee ee 300, 306
access bit 20.eeeeee eeeeeeeee 373-375
active format field 0...ccceee eee EOE OEE Eee eee ee eee 251
active 1/0 proceSS 201.eeeeEee Eee eee eee 8, 49, 51
active notch field 2.0.0... ccc cc ee tee ee ee eet eee eee ene ete eee bee 196, 204, 207

active partition field 00.0...eeeeee eee enna 250, 251
actual retry count field 2...cereeetReet tee ee 116
additional length field 2.0.0.0... eceeee eee eee teen eee een eee 99
additional partitions defined field ©... 0.0... ccc ccceeteee e nent n eens 253
additional sense code field... 0...eeee eee eee eter eee eee 114, 115, 372

additional sense code qualifier... 0.0.eeeee ete e eens 114, 115, 285, 372-375
ADDRESS MARK NOT FOUND FOR DATAFIELD ...... 00. ccc cece ee tee eee teens 121, 407
ADDRESS MARK NOT FOUND FOR ID FIELD ..... 0... ccc eee eee eeeSeneca 121, 407
address to translate field 00.0.0... tee ee eee eee ee eee eee eee eee 192-194
ADR field... ccc ccc tee ee eee t ene cent tebe tebe eee beeen eens 284, 300, 306

advanced scan algorithm 2.0.0... cc ce ee re ee et tne eee eee eee eee ee nee 348
AEN ooeeee eee eee eee eee xx, 5, 76-78, 83, 87, 117, 118, 140-142, 274
FN|Oak 6)|a77,99
BFC ooeeee ee EE EE eee Ee REE EOE EE eee eee eee Ee 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 field 0.00... cceee eee eee eee ene e eee ees 70, 103
alternate Sector2eeee ee eee eee ete eee eee ee Ee eee 193

alternate sectors per zone field 00...ceeee eee tenet eee teenies 204
alternate track 00.eeeeee ee Reet eee eee eee eee 194

alternate tracks per logical unit field 0.0... 0... ccc cece ce eee ee eee eee e et tent e ees 204
alternate tracks per ZONE 1...eeeee eee tenet eee een ens eee 202-204
alternate Volume tag 6.eeeee ee eee e eee nee teenies 362, 371-375, 382
alternate volume tag information field ©... 2... ccc eee ee tee ee teen eee eee n ener e anne 371
FNS]=Os«|193
7S1»)194

ANSl-approved version field 0.0.0... ccc eee te eee eee eee een eee eee eens 87, 98
APRVal ooeeee teeREO e Eee ee eee eee eee 309, 310

arbitration delay 26.eeeee eee eee ee eee eee eee xx, 34, 35, 40, 399
ARBITRATION phase 2.0... .... cece ete ee teeter tne e tens 32, 33, 35, 36, 39-41, 56, 81, 399
ARRE bit0eeee ee ee EEO Eee Ree ERE Eee ee eens 208

FNS7342, 348

FNS)Oaxvii, xxiii, 98, 115, 121-124, 126, 406-411
ASCIl forms control ooentee en ee eee teen eee 267

ASCH! Implemented Operating Definition Page .. 0.0....ccc cece tee eens 144, 145
ASCII information field 0.0.2...coeee eee eee nee eee ene ete eee 146

ASCII operating definition description data field 0.0... ccc ee eee ee eee tee eee eee 145
FNS)OOxvii, xxili, 115, 121-124, 126, 406-411
assertion period 2... 6k.eee eee eee eee eee eee e ene e nee 34, 35, 37, 43, 44, 403
asynchronous event notification .............. xxx, 5, 26, 53, 58, 76-78, 99, 117, 186, 140-142, 223, 226, 274
attention condition .... 32, 46-49, 53, 56, 60, 75, 77, 80, 83, 87, 96, 102, 104, 119, 129, 183, 139, 141, 176, 215,

237, 248

AUDIO PLAY OPERATION IN PROGRESS 2.0... cccceeee tee eee nes 121, 299, 406
AUDIO PLAY OPERATION PAUSED ...... 0... ccc cece eee eet tee eee t eee eens 121, 299, 406
AUDIO PLAY OPERATION STOPPED DUE TO ERROR ......... 0. cece eee tee eee nae 121, 299, 406
AUDIO PLAY OPERATION SUCCESSFULLY COMPLETED ........... cece cece eee eee ees 121, 299, 406
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audio playback rate valid 0.6... eeeeeeee ene eee ene teen enna 310
audio status field 20...ccee ee eeeeee ee eee tee Eee 299
EYE]Co) 0)|aa321, 327
PLU(o)(>ee264, 265
automatic line feed . 0.ceeeeee ee ee eee eee eee eee EE eee ees 265
automatic read reallocation 2.0.0...0eeeee eee eee eee ene eee eee ees 208
automatic velocity control 6...eeete ete eee ee ee EE eee eee 251
automatic write reallocation 0.0.00eeee ee eee eee eee eee ee een 208
available data buffer field 0.0000.eeeee eee eee eee eee eee 324
AVG Coceeee REED ERO RE EOE DEORE e eee eee 250, 251
AVOITAGooERE EEE EE EEE CREE Ee eee eee 371-373
BWG ooeeeeEORR Eee EER eee eee eeee 5, 8, 403
AWREbit...eeteee ee eee eee eee eee eee EES 189, 208, 216
basic measurement unit field 0.0.0.0. cece ee ee ee ee ee ee Ee eee eee 336
baud rate field . 0.0cceeee ee OER EE eee eee EERE ee eee eee 270
beginning of partition 6...eeet ee ene teen eee eens 234BEGINNING-OF-PARTITION/MEDIUM DETECTED ... cccce er ee ete eens 121, 406
BIS ooeeeeee ee ee Eeeeta eee’ 233, 250, 251, 344

bit ordering field 0... ccceeeee EEE EE EEE EEE EEE Eee eee 328
bit pointer field 0...eneeeeee ene Een eet Enea 116
bit pointer Valid 6.eenee EEE OEE EE De ee eee 116
bits per character field 0.0.0... ccceeeeeeee eee ete ee 270
bits per pixel field0...eeeten eee eR eee EE eee enn 328
BLANK CHECK ....... 2.0. eee eee eee 94, 120, 231, 241, 277, 286, 287, 289, 308, 339, 347, 350, 356

re)a<aLh282, 350
BIKVEYneEee ee ene Renee eee Eee Rene E een EES 282, 350, 351
block address type6eeeee e EEE EE ER eee eee 229, 233
block descriptor .. . xviii, 104, 105, 107, 115, 137-189, 150, 194, 195, 230, 243, 246, 247, 263, 264, 281, 307, 308,

318, 319, 331, 333, 335, 355, 356, 384, 397

block descriptor length . 6...eceetee ee teen tne ee eee eee tenes 187, 138
block device logical block address field 2... 0. cece cece tte te tere een eet teen teens 92
block device numberof blocks field 0.0.0.0... ccc cece eee tee ee eee ee eee ete ene 92

block identifiers supported 60...eeetere eee eee teeter eens 251
block length field 2... 0. ccceceee ee eee eee eee eee tenes 98, 115, 139, 230
block length in bytes 20...etentree teen eee eee etna 170, 230, 243
block position unkNOWN 2.6.eeteee eee Eee teers 234
BLOCK SEQUENCE ERROR .....cccee ee eee nee ee eens 121, 407

BOP ooceeeee eee ee nee ee tbe e beeen een eee beeen 221-225, 233, 234
ok233, 234

akA ©)|116

brightness field 00...eeee eee eee ere eens 327
BT cic ceeeee et RRO RE ee REE EERO eee eee ee ete eben 229, 233

buffer capacity field 2... ccceeeee eee ete eee eer ee eee 110, 111, 128
buffer empty ratio field ©... ccc eee ce eet ee teen ee eee teen eens 142
buffer full ratio field 0...eeee tee EEE Reena ete eee eee 142

buffer ID field 0.0... ccccee ee eee ee tee eee ete ener ete e eee een teens 110, 128

buffer offset field 0...ceeee ee ee ee eee ee eee eee eee nett eee eee 110, 1114

Buffer Over-Run/Under-Run Page ....... cece eee cnet nee 184, 194, 246, 263, 275, 307, 334, 355, 397
buffered mode field 2.0.0... ceceee eee eee ee ee etn eee eee ett eees 243, 247, 264

bus clear delay 2.0...eeeeee teeta 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

bus free delay...eeeeeee eee eee ne 34, 35, 40, 399
BUS FREE phase..............555 3, 4, 35, 36, 39-42, 47, 48, 50, 54-57, 61, 63, G5, 66, 73, 79, 81, 399, 401
bus set delay 20...eeene eee eee tee eee eee eee 34, 36, 40, 399
bus settle delay . 0...icee tte tee eee nent e eens 34-36, 39-42, 47, 399-401
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BUSY status ..c eeteeeeee 78-80, 117, 271, 321, 390
BytChk bit6reteee Enns 95, 187, 189, 350, 35¢
byte Checkoeene ne tee ee tenet neat 95, 187, 189, 350, 35¢
byte count of descriptor data available field ©... 2... ceceeeeeee ee ee eee nee 37°
byte count of report available field 2.6... ceeeteee ene en tet eens 36¢
byte transfer length field 0... 6 ccc eeeeteen een eet ents 173, 19C
yk=)11€
cable skew delay... 0.ceee ee ee eet ee teens 34-37, 43, 44, 400, 40¢
Caching Page . 0...cceeee eee eee Renee Ee eee tenes 196, 309, 357
CAFoceeee REE Ee ee EEO UOTE EEE EE REE REE Eee 250, 251
CANNOT READ MEDIUM - INCOMPATIBLE FORMAT ........ 0.0.0 eee ee tee teens 121, 40€
CANNOT READ MEDIUM - UNKNOWN FORMAT ....0.0..00 0.00.0 c ce eee eee teen e nee 121, 40€
CO25C
CARTRIDGE FAULT 000.0 cceeet eee et ee ete ene eet e nent eee 121, 40
Corko)|arrxvii, 89, 92, 94
Catenate ooeREEE EEE EEE EEO Ee OTHE DEO Ree eee eee é

cause field 0... ccceeeee ee ee ee eee ee tee eee een xviii, 134, 136

CD-ROM Audio Control Page 0...eeeeeeeet ete eee een nee 308
CD-ROM devices ........006sxxix, 115, 280, 282, 286-288, 295, 307, 308, 310, 312, 318, 338

CD-ROM Page 0...neEERE Ee EERE EERE Eee eee eee eS 309
change active format 2.0.6.6.eeEN EEEene 251
changeactive partition ©... 0.eeee en eR tee eee eee 250
CHANGE DEFINITION command ....... 0.0. c cece ce ete eee ete e ene enee xvii, 74, 86, 87, 96, 146, 153

change partition...eteRe EERE eet Ree eee ene EES 229
CHANGED OPERATING DEFINITION ....... 0.0 ccc cee cece eet tere teen 75, 121, 409
Channel bit...eeee ee eee ee eee ee EET ee eet eee 261, 266, 267
channel volume control...eeee ee eee eee Eee eee eee eee ee 311
CHECK CONDITION status ... 3, 45, 47, 49, 57, 67, 71, 75-77, 83, 85, 88, 90-93, 95, 96, 100-105, 107, 108, 110,

411, 113, 116-118, 125, 126, 128, 180, 181, 183, 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, 339,

343, 347, 350, 351, 354, 356, 358, 364-366, 378, 379, 380, 387, 390
CIRC UNRECOVERED ERROR .... 1...cccee ee ee ete eee nee eee eens 121, 407
CLEANING CARTRIDGE INSTALLED ...... 0... 0c cece ee te eee eee eee eee eee 421, 408
CLEAR QUEUE 2... cc cc eee ee eee eee nee n eee 3, 39, 52, 53, 55, 56, 71, 75, 80
Clear to SCNd 20ceee ee ee Ee eee EEE eee ene eee eee eee 270

Cmplstbit...teeee eee ee eee eee eee Eee 159-161
codefield... . xviii, xx, 69, 90, 96, 104, 107, 108, 112, 114, 115, 180-132, 134, 139, 146, 148, 194, 195, 240, 246,

247, 263, 264, 281, 307, 308, 335, 355, 356, 368, 371, 372, 377, 381, 384, 397
command code 2...ceeeee eee ee eee eee eee eee 69, 70

COMMAND COMPLETE ......... 00. e eee eee neues 8, 39, 49, 50, 52, 56, 59, 71, 73, 74, 78, 81, 87, 401
command data 0...eeeee ee ee ete eee eee Eee ees 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, 183, 185, 186, 205, 227-229, 239, 242, 244, 256, 295, 343, 369

COMMAND phase ....... 0... cece eee reece teres 39, 46, 48, 58, 71, 73, 78, 118, 121, 400, 409
COMMAND PHASE ERROR ..... cccce ee ee tenn ee eee eee eee eee nent eees 121, 409

COMMANA QUCUG 26.eet eee te een een ER een EES 3, 4, 61, 64, 72, 78-81
COMMAND SEQUENCE ERROR 2... cc ccc eee tree eee eet erence een eeenes 121, 408
COMMAND TERMINATEDstatus ....... 000. cece eter ete ete eee e eee eens 58, 64, 72, 78, 118, 117, 119

command-specific information field 0... 0...ceeee ete eee eens 91, 115, 175, 181
COMMANDSCLEARED BY ANOTHERINITIATOR ....... 0.0. cc ete eee eee eee eee 56, 80, 121, 141, 408
communications devices 2.0...cce ee ee ee ee teenies 1, xxii, xxv, xxix, 390-392, 397, 398
COMPARE command ....... 0.00 ccc cee eee eee nee eet e eee eben e eee nenneenenenae xvil, 88, 90

complete list... 0.ceee ee eee eee tenn eee tee eee 160, 172
CONDITION MET status... 0...ceee et ete et ee eee eee 71, 72, 166, 181, 343
connect time limit field 2.000.000 ceeeee tee eee tebe en are eb et beeen eee 143

Connection .. 0...ceees seen nee 3, 4, 6, 8, 26, 34, 39, 54-57, 60, 61, 75, 80, 1438, 280
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contingent allegiance ............. xx, 3, 55, 56, 58, 61, 64, 72, 75, 76, 78-80, 83, 85, 87, 112, 140, 141, 223
contrast fleld 2.0.0.0 cc cece ce ee eee ee tee eee tet eee eee eee eee beeen nee 327

control ... xvii, xviii, xx, xxi, xxxi, 8, 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, 182-134, 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, 283, 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, 320, 323, 325, 327, 329, 331, 332, 333, 335, 341, 342, 344-354, 357, 360, 364-368, 376, 378, 379,
881, 390, 393-397, 416

control field 2.0... cccee ete te eee teens xvii, 71, 101, 103, 106, 107, 284, 306, 319, 320

Control Mode Page ...........5505 xviii, 64, 76, 79, 80, 1383, 134, 136, 140, 196, 249, 264, 309, 335, 357, 397
COPY ABORTED 2... ccctete eee eee eee eee eee eee e nena 90-93, 120
COPY AND VERIFY command ........ 02: c ect e eee eeeee ne ee beeen ean xvii, 95, 114, 115, 215
COPY CANNOT EXECUTE SINCE HOST CANNOT DISCONNECT .......... 0... c cee eee eee 121, 408
COPY command .......0 0. cee ee eee eens xvii, ad, 5, 26, 88-92, 94-96, 176, 179, 238, 271
COPYfunction code field 2.0.0.0...eeeee ee eee ee eee nee bee ennees 90

CORRCTbit0eeee ee eee eee ene teen eee eee e een eee eee 173

COMECEteeee eee ete tees 41, 73, 78, 81, 116, 119, 121, 155, 228, 317, 406, 407
count basis field 0... ccee ee ee eee tenet eee eee e eee aera neenene 134, 135
count fleld 2... cc eet ee tee tence eens 94, 116, 209-213, 216, 240, 241, 317, 329, 330
a229

C81S269, 270

current I/O process 0.0... cee ee cert e eee eee tree ennnees 3, 39, 55, 56, 62, 64, 72, 79
current operating definition field 0.0.0... 0ccece re eee eee eee eee een ene 147
cylinder skew factor field 2.0.0... cc cece cet teen eee te teeta‘Lecce denen ences 204
data buffer recovery 6...eet ee eee teen tebe een ete eenentrenes 251
data buffer status descriptor...eeeeeet eee eee EES 323
data bytes per physical sector field 2.0... ccc ccceeeeee ten tee eee eee n nee 204
data bytes per sector field ©... 0. ccceteee ee eet etree eee 200
data defect list...kcee ee eee eee eee tet ete e eee xviii, 159, 171, 172, 346

DATAIN phase ......... eee reese 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) «0... ce ccete cee ee eee eee ene 121, 409
DATA PHASE ERROR 2.0... ccc te een eee ee tee ete eee nent tee eee eeee 121, 409
DATA PROTECT . 0... ccee ee eee et te eee een nee 119, 155, 179, 185, 225, 277, 339

data release delay 2.0...eeeee eee Renee eee eee ees 34, 36, 47
DATA SYNCHRONIZATION MARK ERROR ....... 00. cece eee teen eet eee enees 121, 407
data transfer disconnect control 2.0.0.ocee ee eee eee eee enaeeveneas xvii, 143
data transfer element .......... 0.0. cee eee ewer eee ane xxii, 859, 860, 364, 366, 368, 375, 385-387, 389

data type qualifier field 2.0.0... ccc eee eee tee ee ee eee eet eee eee arene btee 331
By]Dk)|106

DBRocee et Ree R en RETO DERE E EE EEE DOERR Ere ete nnn 250, 251
Ok 0)|92-94

oTOe)|ann209, 255
DGCRT bit 2.eeen eR E Ree eee nee eee ete eee 161

default operating definition field 6.0... ceceneeeeene eee eae 147
defect descriptor 2.0.0.0... cece cece tenn ee teens xvili, 159, 160, 162, 168, 172, 174, 175
DEFECT LIST ERROR 2.0... cccee ee ee eee tent ee eee nett nena 121, 161, 408
DEFECT LIST ERROR IN GROWN LIST 2.0... 0... cece te eee te ete e tere nantes 121, 408
DEFECT LIST ERROR IN PRIMARY LIST «0.0.0... 0... cc cece eee eee nee teen e eee n ene 121, 408
defect list format field 2.0.0...etee eee eee tee e eee tenes 160, 171, 172

defect list length field 0.0... ccc ccc ee eee eet renee eee ete eee ee betes 162, 172, 175
DEFECT LIST NOT AVAILABLE... 0.eeetee eee eee tebe eenes 121, 408
DEFECT LIST NOT FOUND 2.0... 0.00. cet e cee ee eee e eet eben e ee annegs 121-123, 161, 171, 408
DEFECT LIST UPDATE FAILURE 11.0... ccc ete eee eee re eee atten teen eras 121, 408

defect logical block address 2... 0... ccccee eee tee ete teen teen’ 174, 175
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definition parameter field 2.00.ccee ee ee eee eee eee eee xvii, 86
demandread retention priority field 00... cccetete tee eee ee etna 197
deskew delay 2.0...eee ee eee teen eens 34-37, 43, 44, 47, 400, 408
destination Count 6.0.6.eee ee ee eee ee eee ee eee een teen teenies 92, 93

destination logical biock address field 20... ccc cecetee et eee teeta e enna 93
device off-line0.eeeeeee eet eee nee 125

device-specific parameter... 6.eeeee ee eens xx, xxi, 137, 246, 256, 263, 308
=.@)|Oa =)|126

DIAGNOSTIC FAILURE ON COMPONENTNN (80H-FFH) .....-. 0. cece eee teens 121, 409
diagnostic parameters ........ 0. ce eee eee 7, 70, 125, 129, 1390, 192, 246, 263, 275, 307, 334, 355, 383, 396
direct-access devices .. xviii, xxix, 6, 90, 115, 135, 189, 150-152, 154, 157, 192, 194-196, 206, 214, 217, 218, 280,

338, 339

disable block descriptors 0...eeeeee eee eee etter eee ee ete 106
disable certification 2.01eeeee ee tte eee teen nent e teenies 161

disable correction 0.0.et eet eee ete ee beeen ete e atten een ennatevnane 209, 255
disable page out 2.0...eeeee ee eee eee eee e bette teen ees 152, 169
disable pre-fetch transfer length field 0.6... . cicceeeee eee eee beeen ened 198
disable primary 2.0.eeRn eRe EEE EEE Ee eee eee bates 161
disable QUeUINg 2.01ceee ete ee en EERE eee een tee eet eeenes 141
disable save 0.0...eeeee EERE RE eee teeter eee tebe eene 132

disable saving parameters 2...cee eee eee ee eee eee eee te eee eee eeevenes 161
disable transfer on error6eeeee eee eee eee eee tere neta ne eeenaas 209, 255
disable update 60.eeeee tee nett eee eee eee ete een ees 132
DISCONNECT ... xvili, 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, 835, 357, 390, 391, 397, 399, 408
disconnect time limit field ©... eceeee eee eee eee renee eee ene eneereneven 143

Disconnect-Reconnect Page... ... eee ete ee es xviii, 57, 140, 142, 196, 249, 264, 309, 335, 357, 397
disconnection delay 2.0... . ccc tee eee een eensFe35, 36, 56
displacementfield 2.0... cccceeen teen ee eee eee nent n ene ees 182, 183
download microcode 1.0...eeeet teen ee ne nee eee teense uns 128, 129
od ©)|152, 169
Oh) od)olOL 0)|195, 308, 356
DPRY Bitoeeee eee eee tebe eee eee eee bene eneeeeenbees 161

DQue bit ooeeeeee eee e eee eben eee e ee eee eee bee eeens 80, 141
drive step pulse width field... 0...ceee te eee eee ee nee eee bebe eeeenenes 200
drive step rate field 2.0.0...ceeee ee etter eter eee e eens nbbees 200, 215
DS bitoeeee te eee eee eee eben eee db eee eennenens 101, 103, 132
DSP bitoetee eee ea eee e eee e ete e ene ee een eden peeve nneeens 161
Kteeeee eee ene tent antennas 121-124, 385, 406-408, 410
DTE bEoceee eee ee eben eet ene eee een beeeeepnnennnnes 209, 255
Sk 5)|132, 133
EAENP bit ooeeee een eee een teeta ete t cent eeeeneeenaeneanennnes 141
cl5©308, 350, 356
EBPooeeeeet eee eee teeta ee eee tener eee atnbeneuas 352-354
EECADitceeee en teen eee Ee EEE Ee ee eee e en ee ene veeeteanane 144
EEGcceee ee ee eee nee eee beet bane ene en bebneeennnenes 250, 252
dN 9)|Sc208, 209, 216, 255
electronic vertical forms unit .....0... 0. ccc ee nee nett enn beveeeneenenns 124, 266, 267, 409
Element Address Assignment Page ....... 00. ccc cece ete cette teeter een eer ne eenge xxii, 386
element address field .... 000... ccc ccc een eee net eenneeuans 360, 372-374, 377, 382, 386, 387
element bit...eeeee ee eet eee ete e ee een eben enenageeeenga 378-381
element descriptor length field 00.0.0... 0. c cece ccc eee e ene e neuen enteeebeenenaes 371
element descriptors 2...keeeee tee eee eee eee ee btpnnaes 368, 369, 371, 377, 380
element status 0cececent eenee xxii, 361-368, $65, 368-371, 373, 377, 412, 415
element type code field «0.0.0.0... ccc ccc eee cee eens Lee e tae eee 368, 371, 377, 381
enable blank check 2.0.0.0... ccc cece ence ene een e bbe e eee enenrtnenennaenga 308, 350, 356
enable early recovery 6...cee nee te teen teen tee ee be eetennnbenenbenegs 208, 255
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enable EOD generation 2.0.0...eeeeade eee beeen eee eee eeee 252
enable extended contingent allegiance ©...eteeee eee eee eee teeta eben 141
enable threshold comparison ..0...eeeee eee ee tee et eee ee eee bees 132
enable vital product data 6.0...eeeee ee eee eee eee tee ene 96
end of partitionoeeee ee Ee een te ent eens 234
END OF USER AREA ENCOUNTERED ON THIS TRACK ....... 00s cece cee eee ee eee 121, 286, 289, 410
END-OF-DATA DETECTED ... 0... ccc ce ce ce eee eee eee eee eee beets 121, 406
END-OF-DATA NOT FOUND . 1... ccceeeee tet tte teen eee naa 121, 407
eand-of-medium . 0... tee eee eee eee 114, 124, 218, 219, 221, 224, 228, 256, 262, 337, 409
END-OF-PARTITION/MEDIUM DETECTED 1.0... 0. ccc cece cece ee tte ee tenn ete eens 121, 406
Ces eT 6Eto)0)<0 -aan228
ending boundary field 0.0...cceee ee et tee teeter tbe tebe eet tetneeenes 207
ending F field 0.0...cceee ee eee eRe eee eee eee ees 290, 291
ending index field 2...eere ee eee ee eee Eee ee eet eee ee eee 292
ending M field 2.0... cceeeee eee eee eee eee eee eee Eee eee aS 290, 291
ending S field 0.0... ccceeeee eee eee eee eee e nee ee teetnes 290, 291
ending track fieid 2...eeee te eet eee eee enter ee eee etnies 292
EOD defined field 2.0...ceee ee ee tee eee et eee eee ene rte ete eens 252, 256
EOM bit 2.1eeerene eee eet e eb eee eens 114, 231, 241, 242, 251, 329, 380
a221, 222, 224, 233, 234
ohO 228, 256
EQUAL ... 37, 43, 45, 54, 63, 65, 74, 105, 120, 183, 188, 157, 162, 168, 170, 172, 175, 181, 183, 198, 200, 207,

213-215, 232, 234, 278, 283, 287, 289, 291-293, 295, 326, 334, 336, 337, 340, 343, 344, 368, 413, 415
od341, 342
regeSS|rrrrr341

GFASE DY-PASS Ceee eee ee ee eee eee eee bene ee been aetna 352, 354
ERASE command ......... ccc cee ee eee cee eee net e eevee enue nee eneeannes XIX, 222, 227, 338
ERASE FAILURE 2.0...eectr ete eee tebe eee eben een ene 121, 409
ERASE(10) command 2.0... cceeeee eee eee nee seen ener eenee xxi, 344, 342
ERASE(12) command 1... cece eee eee eee ee ee tee eben nen eee en eens xxi, 342
error AEN permission 20.0...ee te eee ete ee enter eee een uence anne 144
Error Counter PageS 00... cece eee ttt eee eee eben eee nee n esta eee nnees xviii, 185
ERROR LOG OVERFLOW 2.0...ce ee ete eee teen ete b eee een neenenas 121, 407
ERROR TOO LONG TO CORRECT .. 0.ceceeee teen eben nen e ne eneeaas 121, 407
ETC bit 2eeeee eee ee ee eee eee eee tee eee eee beeneneaes 132, 133
a266, 267
EVFU format start character field 0.0... cc ccc cc tee cette ne eens ee eee eee beeen ene 267

EVFU format stop character field 0.0.0.0... c ccc cece tener e eee cence event ettnennnees 267
koBO096, 100
except ... 27, 34, 39, 46-48, 56, 61, 72, 74, 75, 79, 88, 95, 102, 104, 107, 118, 115, 125, 129, 182, 193, 141, 144,

158, 160, 235, 236, 283, 285, 286, 306, 372-375, 405
EXCESSIVE WRITE ERRORS ....... ccc cece cc ee ct ee eee eee een neneenapuneteuns 121, 406
EXCHANGE MEDIUM command ....... cece cee eee cee eee e anne betes sean venennaue xd, 364
OXCIUSIVE ACCESS 6.ee ce eet eee ee eee ee eee neue nates aanesenge 178, 179, 359, 375
EXEnab woeeeete eee ee ee cent beeen beeen eb eeeenanrbrntbeneanas 374
export enable...eeee ee eee eee ee nent ene en ee nee neg 374
extended contingent allegiance ............0seseeue Xxx, 3, 55, 56, 58, 61, 75, 76, 78-80, 87, 140, 141, 223
EXTEN Leeee eee eee eee ee ten ee be aennsens xix, 72, 151, 158, 158, 175-180
extent Dit... tee eee tee eee e eee pan eee eee ete e ee eetnaueeantnenevege 176-178
extent listlength field 2.0... 0. icccece ee eee te teen e een een beeenbbnanas 178
FAILED TO SENSE BOTTOM-OF-FORM ........ 0c ccc ec ee eee een een veeueceeeneuns 121, 409
FAILED TO SENSE TOP-OF-FORM ....... 0.00 ccc cece ccc e nee ete eee ee been uneeneneneteas 121, 409
fast assertion period 2.0...ceeee ee ete nee bene nenaennabreege 35, 37, 403
fast cable skew delay 6.00... ccc cee tee eet ete e eee n eben eeu nyennaes 35, 37, 403
fast deskew delay...0.cece ee meen etn ete e nee ee enbeetees 35, 37, 403
fast hold time 2...eeeee eee eee ten tee ben nenneeecnenesunngs 35, 37, 403
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fast negation period 20...ceeeen te ee eee en Ene 35, 38, 403
fast synchronous transfer option...eeeEee eee Eee eS 37
oS253

field pointer field 2...eeeee Eee EEE Eee teen 116
flerpark .0eeees 118, 114, 119, 121, 222, 224, 225, 231, 235, 236, 240-242, 256, 406, 407
flernark bit 000eeee EEE eeeeens 114, 241
FILEMARK DETECTED 2.0.0... cccee ee net e eee e ee re eee eee ee 121, 406
FILEMARK OR SETMARK NOT FOUND 2... 0... cccetree eee eet e nena 121, 407
filled data buffer field 0.0...eeee eee eee eee eee ene 324
first block location field 00.eeeeenn EERE Eee eR eee eS 234
first data transfer elernent address field 0.0.0.0... ceceee eee ete ee ee eee 387

first element address reported field 00.0... ccceeeeee et eee ee eee eee ees 369
first import export element address field 2.0.0...occete eee ete eee teens 387
first record offset field 0.0ceeeee eee EEE eee ee ee eee 182

first storage element address field 0... cece ee eee ee ee eee eee eee ee 387
FKed DR Ceceee ee ee ee eee teens 115, 225, 226, 230-232, 235-287, 242-244

fixed data partitions 2.0...eeee ee teen eee ee eee tet e eee 253 -
7X= ©)|aan59, 71, 284
Flexible Disk Page 20...eeetee eee eee eee eee xix, 196, 199
FmtData Dit0.eeRODEO ORE eee EEE Eee 160, 161
FOCUS SERVO FAILURE 0.0... 0cceere eee teen ee eee eee ee tenes 121, 406
font identification field 0.0...eeeee en ne teen een eee eens 266
forced UNIE ACCESS Coeeeee ee Ee eee eee nee ee ee eee 152

form slew options field 0... cc ceccee eee ee eee eee eee ede 268
FORMAT command ..... 0... cc cece ecete eee e eee en eee eee tenet nenas xx, 121, 259, 267, 408
FORMAT COMMAND FAILED ...... 00. ccc eee eee eee ee ete eee tee eee etna 121, 408
format data 2...eeeeEEE eee eee ee eee 158, 159

Format Device Page... eee ree eee eee eee ee tence tenes xix, 154, 196, 202
format of logical blocks addresses per"second field 20.eeeee ee tte tenes 310
format options valid 2...eeeee eee eee eee eee Eee eee ees 161
format type field 0.0.eetee eee tne ee eee e ee een EE eee een ees 259
FORMAT UNIT command ............ xvili, 108, 117, 151, 154, 158-161, 171, 172, 174, 179, 192, 203-205, 276
a©)Ak©)|Ga161
al7 0):ara169

50)|2);372

gap size field 2...eeeee ee en REE EEE Eee Ree eee Ee ee ee eens 227
generation address field 2.0.0... eeee eee eee eee eee eee eee ees 346, 347
GENERATION DOES NOT EXIST 2... 0... 0c cc eee ee teeta bee eee e eee eenes 121, 347, 410
GET DATA BUFFER STATUS command .. 0... 0. ccc cc eect e e nee eet ee beeen xxi, 328
GET MESSAGE(10) command 2.0.0...ceeeee eee ee eee ete eee xxii, 393
GET MESSAGE(12) command ... 0.0.6...ceeee eee ene tee eee eee xxii, 394
GET WINDOW command ...... 6.00 ceceeee ee eee eee eee e ene eetes xxi, 825, 327
GListDiteeee eee ee eee eee eee ee eee eee eee 171, 172
GOODstatus . 73, 77, 81, 83, 85, 108, 113, 117, 118, 125, 126, 154, 166, 169, 175, 181, 197, 228, 237, 243, 247,

262, 264, 329, 343, 378
group code ............eeeee eee eee eee eee ee 69, 70, 249, 400
grown defect list 2...cette ee terete eee eee 122, 159, 161, 171, 172, 174, 408
GROWN DEFECT LIST NOT FOUND Peeen RENEE Ee ee renee nee eens 122, 408
Hard Sector oeeceeEERE EEE EER Ree ee ees 204, 205
HARDWARE ERROR .... 2... cc eeeeee 116, 119, 125, 155, 175, 215, 225, 277, 286, 339
head load delay field 0.0... ccc ccc ce cee et tenet ee eee eee tenet eet beeen eee 201
HEAD OF QUEUE TAG ow.cereene teen eee ene enees xvii, 52, 60, 61, 72, 80, 82
head settle delay field 20.0.0... occeee ene ete een eee eee e tenes 200
head unload delay ... 0.0...ceeee ee nee ee teeter nee nes 199, 201
Hold time 2...eee eee eee eee ee net teen ee beeen enen 35-37, 44, 48, 408
Hostadapter .6.eeee ee eet eee eee nett e eee te ten neenes 3, 5, 399
ho) oh Ok ©)|204
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YO ceeCE RENEE DDE E EONAR EEE EEE EE EEE eee 385
/O process . 3-5, 39, 40, 45, 49, 51, 52, 55-58, 60-62, 64, 71-75, 77, 79-82, 99, 118, 117, 122, 141, 215, 399, 406
1/0 PROCESS TERMINATED .. 01... ccc cece cece eee eee tte ee eee 64, 122, 406
i4, 54, 55, 57, 58, 60, 61, 70, 73, 75, 76, 78, 79, 81, 104, 112, 113, 141, 237
ITLL ....... Lee ee ee eee eee eee ene ene 4, 54, 55, 57, 58, 60, 61, 70, 73, 75, 76, 78, 79, 81, 104, 237
PTLQecenneen Een 4, 55, 58, 60, 61, 75, 79, 84
1sa4, 54, 57
i,reSee ee eee eee ee eee eee ee eee ns 4, 55, 61, 78, 79, 112, 118, 144
aoreeee4
ID CRC OR ECC ERROR 2...cceeee ee eeeeee 122, 407
ID Valid bit... 0.cceeee eee ee renee eRe eee eee eee eee 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, 161,

177, 253, 254, 379, 400, 409

OO253
IGNORE WIDE RESIDUE .. 1cieeeeee ee eee eee xvi, 52, 58
EO8330, 331
ILLEGAL FUNCTION (SHOULD USE 20 00, 24 00, OR 26 00) 20...eeeeee eee 122, 408
ILLEGAL MODE FOR THIS TRACK .. 0... 0... e ccc cee tree tee eee ete 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, 131,

133, 134, 139, 143, 154, 159, 161, 164, 170, 173, 176, 178, 179, 182, 186, 190-192, 212, 213, 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... cceee ee eee eee nen eee Eee ee 327
Immed bit 2.0...eerere ee eects 117, 162, 166, 185, 186, 227-229, 239, 242-245, 310
immediate ..... 0.0... cee ee eee 76, 77, 117, 162, 166, 185, 186, 223, 227-229, 239, 242, 244, 285, 288, 310

Tat) 2)=<©374, 375
implemented Operating Definition Page «1... 0... ccc ee eee ee rete ene xviii, 86, 87, 144-146
import enable...eeee ee Ene ene E EERE EERE Eee eee 374
Import export 2.6.neeee ee eens xxii, 359, 360, 364, 366, 368, 374, 375, 385-387, 389
import export element 0.6... 0... cece eee eee ee ees xxii, 359, 364, 366, 368, 374, 375, 385-387, 389
IMPORT OR EXPORT ELEMENT ACCESSED .. 0... ccc ccc eee teen rete eennee 122, 408

inactivity timer multiplier... 06.eeeteete xxi, 311
INCOMPATIBLE MEDIUM INSTALLED .... 0... cc cece eee eee tee e teen teens 122, 408
INCOMPLETE BLOCK READ 2.0... ccc ec ceeeeeee eee eee eee eee 122, 407
incorrect length indicator 6...eete eee eee ee eee teens 114, 280
INEnab ooeeeee eee eee eee een eee een eee ee eee 374
information field ....... 64, 90, 91, 94, 114, 115, 119, 146, 155, 178, 175, 181, 190, 210-213, 225-227, 230, 231,

235-237, 240-245, 277, 286, 339, 340, 371-375

Information Page 2.0...eeeeeee eee EEE eee xviii, 115, 145, 146
initial connection 2.0.0.0... ee tee eee ree ete eee teen ent nen aes 3, 4, 57, 60, 75, 80

initialization pattern 2.eeete ee een tne eee n ees xviii, 159, 161-164
initialization pattern descriptor...6.eteee ee ete tee xviii, 159, 161-163
initialization pattern length field ..... 00.0. cceeee tenet eee teen eet 164
INITIALIZE ELEMENT STATUS command ...... 0.0teeet eee eee xxii, 361, 365
INITIATE RECOVERY 0.00000tenee eee ee ene teen 3, 52, 53, 58, 61, 78, 87
INITIATOR DETECTED ERROR .... 0.0. ccc cee cece te ree eee ree eens 45, 52, 59, 122, 409
INITIATOR DETECTED ERROR MESSAGE RECEIVED ......... cece cee teen e eter eens 122, 409

initiator-defined partitions ©...0ceeeee eter e tee ee tee teen tae 253
INQUIRY command ........ 00. ee eens xvii, 62, 74-77, 83-85, 87, 96, 100, 144, 146, 148, 158, 205, 338, 358
INQUIRY DATA HAS CHANGED ...... 0.0. ce ee eee ete eee nee eee e ene eees 122, 409
interleave field 0...eeERE eee nett ee anee 161, 204
INTERMEDIATE status 00...eeeee eee ee eee eee teeter ee eee 166

INTERMEDIATE-CONDITION MET status ........ ceceeeete eee 71, 72, 166, 181
INTERNAL TARGET FAILURE ...... 00 cece ceee eet eee ee ete teeter etenanes 122, 469
Ta2a Ok|365

TaN 2)|365
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INVALID BITS IN IDENTIFY MESSAGE .... 0.0.00.eeete ne eee eens 57, 122, 409
INVALID COMBINATION OF WINDOWS SPECIFIED ©... 0... c eccee eee tee eee 122, 408
INVALID COMMAND OPERATION CODE .... 2. ccc cece etter teens 122, 408
INVALID ELEMENT ADDRESS .... 0... ccc cece eee tte ett eee ee 122, 408
INVALID FIELD IN CDB .........--.- 96, 100-105, 107, 122, 126, 128, 173, 186, 190, 230, 305, 341, 351, 408
INVALID FIELD IN PARAMETER LIST ... 92, 98, 102, 103, 105, 122, 130, 131, 133, 134, 139, 159, 161, 164, 192,

212, 312, 408

INVALID MESSAGE ERROR ....... 0.00 cc ee eeeee ee ee eee eee eee 122, 409
TBAYZ =)9181, 188, 348, 362, 366, 367, 372-375
Invert bit o.ooeeee ee eee ee ee eee eee eee eet eee 181, 183, 362, 366, 367, 373
a)|Sert161
IP modifier field . 0.00000 ccc ee et ee ee ee ee eee eee ee eee eee eee eee 164
L-EG UNCORRECTABLE ERROR 2.0... cece ct ee teen eee eet eee eee eee 122, 407
LAMP FAILURE 1.0.0... ccceee ee ee ete ee ee EEE eee ete e tne 122, 410

landing zone cylinder field 2... 0... ccceeeteeeee 215
last block location fleld . 0.00. c ee eeeeeeeee eee eee 234

Last n Error Events Page ....... 0c. cece eee eee 184, 1386, 194, 246, 263, 275, 307, 334, 355, 384, 397
latest bit...eeeeEee ee EE eee ee eee eee eee eee 347

line slew options field 2... 0...eceeen ee eee eee eee eee 267
link bit 2.eeee eee eee eee eee eee eee’ 71, 166, 181, 189, 343
LINKED COMMAND COMPLETE ...... ccc ccc ee ee ete ete ee eee tenes 52, 59, 71, 74
LINKED COMMAND COMPLETE (WITH FLAG) .... 60.eeeee eee ee ees 52, 59, 71, 74
list parameter...eeeeEE een eee EEE eee ee 133, 136
[oye Bk) |San228

Torte |=\|arcrarer 185
LOAD UNLOAD command ...... 0. cccee eee eee eee eee ee eee tees xix, 228, 256
LOCATE command 2... .. ccc eee cee ete ee been eee ee eee eee eee xix, 224, 229, 234
To)rrxvili, 152, 158, 157, 165, 277, 283, 287, 340, 413

lock bit.....eeEERO ERE E EEE E EEA REE EERE EEEee eee 165
LOCK UNLOCK CACHE command ......... 00 ccc ccceeeee ee een eee eens xviii, 165

ee)ko)|185
LOG COUNTER AT MAXIMUM ........... 0.0 cee eee ne eens Lecce eee eee tenn ta bnes 122, 133, 410
LOG EXCEPTION .. 0... ccc ccce ee ne eee ne ee ete eee tenet eee eae 122, 140, 410
LOG LIST CODES EXHAUSTED .. 0... ccceee ree eee eterna eens 422, 133, 186, 410

Log Parameters ...... 7, 70, 101-104, 122, 126, 131, 132, 135, 194, 246, 263, 275, 307, 334, 355, 384, 396, 408
LOG PARAMETERS CHANGED ....... 0. ccc cee cee ee ee eee eee teen eet eeneege 102, 122, 408
LOG SELECT command ..... 0.0 cc cee eee eee erent nee xvii, 101-103, 181, 132, 184, 137
LOG SENSE command ........ ccc cee tee ee eee ee eee t tenes xvii, 101, 103, 181-133, 136

logical block....... 4, 7, 48, 68-70, 74, 81, 91-93, 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, 238, 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 cc ee eee eee eterna nae 122, 408

logical block data 2...eeeeeeee tee eee eee eee ee eee 191
logical blocks per second of audio playback field 2.0... . ccc ee eee eee tee tte eens 310
logical or physical notch2...eeeee ee eee eee ee eee eee ee et eee 206
logical record length field 20...ceee ee eee ee Eee eee eee eee eee 182
logical unit ...... Xxx, 4-6, 49, 54-57, 60, 61, 68, 70, 72-79, 81, 83-89, 91-93, 95-99, 101-104, 106, 109, 112, 113,

117-119, 122, 125, 126, 127, 134, 187, 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...eee ee ee ee tee tenes 122, 406
LOGICAL UNIT COMMUNICATION PARITY ERROR ...... ccctee ee eens 122, 406
LOGICAL UNIT COMMUNICATION TIME-OUT 2.0.0... cece eee eee teen tenes 122, 406
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LOGICAL UNIT DOES NOT RESPOND TO SELECTION ........ 0 cee eect eee eee nee 122, 406
LOGICAL UNIT FAILED SELF-CONFIGURATION .... 0.0.0 cee ee eee eee eee tenes 122, 409
LOGICAL UNIT HAS NOT SELF-CONFIGURED YET ..... 0. cece eee eee eee eee eens 122, 409
LOGICAL UNIT IS IN PROCESS OF BECOMING READY ...... 0... cs eee e eee eee ete t eens 122, 406
LOGICAL UNIT NOT READY, CAUSE NOT REPORTABLE ...... 0. cee eteeens 122, 406
LOGICAL UNIT NOT READY, FORMAT IN PROGRESS ....... 0. cece cect eee eee eeee 122, 406
LOGICAL UNIT NOT READY,INITIALIZING COMMAND REQUIRED 0.0.1... 6. cece eet eee 122, 406
LOGICAL UNIT NOT READY, MANUAL INTERVENTION REQUIRED 2.0... 0... cee ec eeeeee 122, 406
LOGICAL UNIT NOT SUPPORTED .....0.0. 00. ccc ccc cette eee een nennes 75, 122, 126, 408

logical unit number ..... 4, 5, 54, 57, 68, 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, 283, 235-240, 242-244, 257, 259-262, 278,

274, 288-290, 292-294, 296, 297, 305, 323, 325, 329, 331-333, 341, 342, 344-354, 360, 364-368, 375, 376,
378, 3879, 381, 393, 394, 395

long bitocEERE Eee ee EEE E eee ee 227
aa 3);aara132, 133

LPN bit oeeee ee ree tenet eenseee eee eee tee eee eens 206, 207
LU Valid bit 0.0eeEee ee ee eee e eee EE Eee e tne 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, 822, 340, 363, 392, 399, 412-415

maximum additional partitions field 0.0.0... eee ee eee te eee eens 253
maximum burst size field 0.00.eeee eee eee eee eee teen eee eee 143

maximum generation address field 6.0.00. ccc te eee tet tte ete eee 346
maximum line length field... 0...ceeeee ene Ee Eee nee 267
maximum numberof notches field 2.0.0... eeeee ee eee t eee t cert tent eens 206

maximum pre-fetch ceiling field 0.0... ceceeeeee ee eee tee eee eens 198
maximum pre-fetch field 0...eeee eee eet ene e ene 198
maximum volume sequence NUMber 2.0...eeeeeeeeee $83
MCVal 2.cceeeee ee OEE Ee eee eee eee eee 298, 301, 303

Measurement Units Page 20...neeee eee een ene Eee xxi, 335
MECHANICAL POSITIONING ERROR .... 0... 0. ceceete tenon tee eens 122, 407
MEDIA LOAD OR EJECT FAILED «0.0... ceceeee eee ence eee teens 122, 410

,MEDIUM DESTINATION ELEMENT FULL 20...eeeee tte eee eens 122, 409
MEDIUM ERROR . xviii, 116, 119, 184, 186, 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 ........0 00 0. cc ene eet e tener e eee eenenae 122, 408

medium format recognition field 2.0... ccceeeee eee nett eens 258, 254
MEDIUM NOT PRESENT 2.0...ceeet eee ee renee eet e tte tenes 122, 126, 409

Medium Partition Page 00.0... cece eee ete eee ete nee e eee XX, 249, 250, 253, 254
MEDIUM REMOVAL PREVENTED ....... 0... cece cece eee eee eee eee e eee n ene eae 122, 167, 410

medium rotation rate field...eeeeee eee eee eee eee eee eens 202
MEDIUM SCAN command ..... 0... cece eee eee tem ete eee tebe e eens xxi, 276, 339, 342-344
MEDIUM SOURCE ELEMENT EMPTY ...... eect cre eee eee etree teen t ee ene 122, 409

medium transport element .........0 00 eee e eee eee xxii, 359, 360, 364, 366-368, 372-375, 385, 386, 388, 389
medium transport element address field ..... 0... cc ccc cee cee teen tence eee ennane 360, 386
medium type 2... ceeeee eee eee eens xxl, 137, 156, 195, 205, 206, 307, 338, 355
medium types supported ©...ceceete enter tener e eee xix, 196, 205, 309, 357
Medium Types Supported Page «6.1... ceeec tee ete teen tenes xix, 196, 205, 309, 357
medium-changer devices 2...eeeee ene e nee eee Eee Eee Eee ee 359
MESSAGE ERROR 0...eeeeee eee eee teen eee beeen 47, 122, 409

MESSAGE IN phase... . 0.cee reece ete e eee nee 46, 48, 50, 56-59, 61, 63, 66, 73, 401
MESSAGEOUT phase ...... 0... eevee eee eee 40, 42, 46-49, 52, 57, 59-61, 63, 65, 66, 73, 75, 81, 400
MESSAGE PARITY ERROR vo... ccc eee eee ee eee eee tebe eee ee te anes 48, 52, 59, 68, 65

MESSAGE REJECT 2.0...cceet ete ence nent eens 52, 56-60, 62-66, 80, 141

MF bit 20eeee eee E EERE AREER eee eee eee teen? 197, 198
MICROCODE HAS BEEN CHANGED ....... 0.0... ccc cece eee eee eee rer eeees 83, 122, 129, 409

minimum pre-fetch field 2.0... ccc ccc ee ee ree eee eee eee eee eee 198
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minimum volume sequence NUMbEr ..6.eeeee tee een tenet ee ees 383
MISCOMPARE ........ 0c ccc eee eee eee e ree een 88, 96, 120, 122, 187, 189, 242, 243, 350, 354, 408
MISCOMPARE DURING VERIFY OPERATION ........... 0c c cee eee eee eee eee eet eee 122, 408
MISCORRECTED ERROR .. 0... cc te te ee ee tee een eee eee eee aes 122, 407
ry, [0k 3) |ea201
mode field 0.0... 00 ccceeeee neeene 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
Mode Parameters .. 7, 70, 83, 104, 105, 107, 108, 117, 122, 137-140, 151, 176, 179, 194, 196, 216, 230, 237-239,

246, 263, 286, 289, 290, 292-294, 307, 321, 331, 833, 335, 350, 355, 384, 397, 408
MODE PARAMETERS CHANGED ... 0.0.00. cece rere eee eee eter n eter en eneene 104, 122, 408
MODE SELECT(10) command 2... 0... ccc cee cee re eee ete ee ett e eens xvii, 106, 109
MODE SENSE(10) command . 22... 00.eeeee eee ent e eee xvii, 106, 107, 109
MODIFY DATAPOINTER .... 0.0: ccc eee etter et ee ee ete eben e ete ae eennee xvii, 52, 54, 60
motoroff delay field 2...ccceeeTERE EEE EEE EES EERE eee eee 200
MOOK ON LoeeeR EE ERE ORE ED eee eee eee Eee 199-201
motor on delay field...0...eeee eee ene eee e ee t ates 200
MOVE MEDIUM command .... 0...ceenee tee ee teen eee nes xxii, 362, 366, 867
Ro)rr XX, 280-287, 289-291, 293, 295-297, 300, 305, 306, 311, 319, 320, 414
|a385
MULTIPLE PERIPHERAL DEVICES SELECTED ... 00... ccc ccc eee cere terete eens 122, 406
MULTIPLE READ ERRORS .... 0.0.0... ccc cee eee eee ee ee tee tee ene e nent nena 122, 407

multiplication factor 2.0...eeteen ee eee bees 197
ND bit oeteeeeee RE ee eee Eee eR eae ees 204, 206

negation period 2...eeeee ete teen eee 35, 36, 38, 43, 44, 408
NEXUS Lecce ete eee eee 3, 4, 89, 48, 54, 55, 57, 58, 60, 61, 70, 73-79, 81, 104, 112, 118, 141, 237
NO ADDITIONAL SENSE INFORMATION ........ 00 ccc cece eee teeter e renee 118, 115, 122, 126, 406
NO CURRENT AUDIO STATUS TO RETURN 2... .. ccc cee tee eee eet eens 122, 299, 406
NO DEFECT SPARE LOCATION AVAILABLE .. 0.0... ccc eet tee eee ett enes 122, 175, 350, 408
NO GAP FOUND 2...eeee eee eee ee eee ee een EE ene eee eens 122, 407
NO INDEX/SECTOR SIGNAL 20.0...eeee eee ee eee eee eee e er eee ennas 122, 406
NO OPERATION 2...ccceee een ene tent ee ee eet e eee eee n anes 52, 60
NO SEEK COMPLETE 2.0.0... ccee eee eet ee tee ee rene teen eterna 123, 406

NO SENSE ........... 64, 76, 113, 119, 126, 171, 181, 182, 231, 285, 286, 240, 241, 243, 245, 260, 285, 344
NO WRITE CURRENT 2.0000.eeeee eee ee tReet kee eee 123, 406

Non-Medium Error Page... 00... cect eee eens 134, 136, 194, 263, 275, 307, 334, 384, 397
Ti Co)a©=rrrrrr375, 376

NOT READY... 76, 108, 117, 119, 122-124, 126, 127, 151, 158, 218, 228, 248, 271, 285, 289, 291-293, 321, 390,
406, 408, 409

NOT READY TO READY TRANSITION(MEDIUM MAY HAVE CHANGED) ........ 0.0 cee cece ee ences 408
Not this DUS 2.eeeee RN eee eee eee EE een eee eee eae 376

Notch and Partition Page 2.0...cee eee teen eeSec eee een e eee 196, 206
notched drive...eeEE ROR EERE ED EEE DE eee eee eee 206

numberof blocks field 0.0.00...ceee eet ee ee eee eens 90-94, 139, 165, 184, 186, 191
numberof blocks in buffer field 0.0...ceeee eee ee tenet eee eee nee 234

numberof blocks requested field 6.0.0... ccc cc ee eee ete terete een eee 843, 344
numberof blocks to scan field 0.0...cccee eee eet eee eee ene eee ees 343, 344

number of bytes in buffer field 20.0.0...ceeee eee eee ete eee eee eens 235
number of cylinders field 0.0... 0.0. ccc cece ee et eee eee eee tener eens 200, 214, 215
number of data transfer elements field 6.0.0... 0c cc cee eet eee eee ene e beens 387

number of elements available field ©... 0.cceee eee eee ee eee ene eee 369

numberof F units per S unit field 2.0.0...ceeeee e eee e tener eee nees 371
number of heads field 2.0...0.eeee eee ee eee eens 200, 214

number of import export elements field 0.0... ccc ccc eee eee teen eee eee tees 387
number of medium transport elements field 20.0.0... 0. ccc eee ee eee eee eee eee 386
number of records field 2.00...eeeee eee ete tee eee eee eee eens 182

number of S units per M unit field 0.0.0...ceeeee eee ee nee eee eee eens 311
numberof storage elements field 2.0.1...eeeeee ete ee eee eee te eee ene 387
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OBJECT POSITION command 2.0.0.0... ccceeeee eee erent n een eee xxi, 329

offset boundary field 2.0... 0. cceeeeee ee eee Eee eRe ee ee een 411
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, 235-239, 242-244, 259-262, 278, 274, 288-290,
292-297, 305, 323, 325, 329, 331, 332, 333, 341, 342, 344-354, 364-368, 376, 378, 379, 381, 393-395, 408

OPERATOR MEDIUM REMOVAL REQUEST ......... 0. ccc cet ete e eee eee teen eee 123, 410

OPERATOR REQUEST OR STATE CHANGEINPUT (UNSPECIFIED) ..... 0.0.0... 0c cece eee eee 123, 410
OPERATOR SELECTED WRITE PERMIT .... 0c. cece cee cee ene teeter eee eee 123, 410
OPERATOR SELECTED WRITE PROTECT ........ cc cece ect eeeett eee 128, 410

optical memory devices . 0.0...eeeeens xxi, xxix, 115, 276, 279, 338, 340, 355-358
Optical Memory Page...1.eeeeee e eee eee eee beet eens xxii, 357, 358
ORDERED QUEUE TAG ...6.ceceeee ete eee ete 52, 60, 61, 72, 79, 80
OUT OF FOCUS Coeee eet eee eee eee eee ee ee teen ee’ 123, 410

output port channel selection 6.0...eeeee eee tee eee tee eee xxi, 310
OVERLAPPED COMMANDSATTEMPTED ......... 0 cece cece ere te ene e eee eens 75, 123, 409
OVERWRITE ERROR ON UPDATEIN PLACE ...... 00. ccc ccc tee ent tee eens 123, 408

pacing protocol field 2... ccc cet ce ee ee eee en teen eee Eee tee ete tenes 270
forek=)89, 92, 94
padding type field 00... cece cee ee ee eee ee Ene ee eee EE EEE EEE EES 328
page code field 0.0... ee eee eet e ee ene 96, 104, 107, 108, 112, 130, 131, 139, 146, 148
page control 2.eeee ee eee nee eee eee eee nee ees xvii, 101, 108, 106, 107
page format .......... xviii, 104, 107, 112, 125, 129-131, 135, 139, 140, 196, 250, 264, 309, 335, 357, 384, 397
page length field 20... . 0. cece ee eee eee eee ene eee 130, 131, 137, 139, 140, 145-149, 193
pages notched field 00...eeeeee een eee eee ees 207 |
paper instruction parity check 2.0... cccce cee ee eee eee ete eee eee eee eee 265
PAPER JAM 00.1cceeeee eR eee eee eee t ener t ents 123, 329, 409
Parallel Printer Interface Page ©... 1...ce te ee tee ttn eee een en ee en enene 264
parameter code field 0.0.0....ccceeeeee eee eee rte ees xviii, 182, 134
parameter code reset 00...eeteeet ee eee eee eee ee eee eee 101
parameter data length field 2.0.0... ice ce ec eee nee eee eee ee ene e ene E enone 86
parameterlist length ........... 64, 68-70, 88, 89, 91-95, 101, 102, 104-106, 128, 125-129, 342, 343, 381, 408
PARAMETER LIST LENGTH ERROR ... 0... ccc ccc eterna eee etn e teen nee 105, 123, 408
parameterlist length field 0.00...eee eee tee teen tees 89, 102, 105, 126, 128
PARAMETER NOT SUPPORTED .. 0... ccc ccc ce ee eee eee ene een tbe tenon eee 123, 408
parameter pointer control 6...eeee eee ee eee ee eee been tenn nen 103
parameter rounding 0.0.0.0...cceeee eee ete n ee beeen eens 76
parameter value field 20.0...teee eee ee Eee ee ene Deb a eee tees 136
PARAMETER VALUE INVALID 20...cccc eee eee een nent e eee eeenees 123, 408
PARAMETERS CHANGED ........ ccc cece eee ee eee eens 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

parity select field 00...eeeee nee tee eet eee ee ee ene e nents 264
parity selection field 20... cccceee ee eee eee eee eee ete e een n eras 270
partial medium indicator...eeee eee ene eee eee t eee nee nee 170, 295
partial results acceptable 2.0...0.eeeee eet eee beet eee eaee 343
Partition field 2...eeeee eee te eee b ete ees 229, 250, 251
partition size descriptor 2...eeee ee eee tebe ee eee teen nee eees 258, 254
partition size field0.teee ee ne ete ee eee eet tenet eneees 254
partition size unit of measure 26.eeeee ett tee teen eee ee eens 253
pattern field 2.0.eeeeee ee eee eee eee ett ee eens 182, 183
pattern length field 2.0.0...ceee eee eee eee een e tee ete e ennui 164, 182, 183
pattern type field 2...ceee ee eee eee eae eed E nee e eee eee t neers 164
PAUSE RESUME command .... ccc ccc ee ee teen eee eee ate been beeen neane XX, 288
an©:sk 2)|101

dlOs9)|209, 255
Peripheral Device Page 2.0... cee eee eee ee tees xviii, 140, 144, 196, 250, 264, 309, 335, 357, 397
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peripheral device type field... 0.6... ee eee eee te tne ene et et nets 145-145
PERIPHERAL DEVICE WRITE FAULT .......0 0... e ccc ee eee eee ee teen ete nena 123, 40¢
peripheral qualifier field 2.0.0... ccc cece ce eee ne tenet teeta etree ees 145-146
=) 0)|104, 125, 126, 126
physical block data 6.0...eeeee eee een Ee REE ete ene eee ees 19°
Pin 1 field.eenee Ee Eee EEE EEE eee eet t eee 20°
pin 34 field6.eeee ee een ete Eee ne EE Ene ETE xix, 201, 20:
Pin 4 fieldoenee EERE EEE eee eR Een ES xix, 20°
|=]Oa264, 265
PLAY AUDIO MSF command . 0... ccceeeee eee eee eee ee eee xX, 290
PLAY AUDIO TRACK INDEX command .......0 0.06. eee eee tenner ete XX, 29%
PLAY AUDIO(10) command 2.0... eceen eee te eet neta ees xx, 289, 29¢
PLAY AUDIO(12) command 2.0.0...eeeee eee een eee xx, 29¢
Plistbiteeeenn eR Ee ee EEE EER Eee ete 174,176
|i ©)|151, 170, 29
POSITION ERROR RELATED TO TIMING .......0.0 2.00 cece tent e teen teenies 123, 406

position function field 6.0... ccceeeee EE eee een ee etna eens 32¢
POSITION PAST BEGINNING OF MEDIUM .... 0.0.0.0... ccc cc eee teen eee enee 128, 40¢
POSITION PAST END OF MEDIUM... . 0... ccc ce ce eet eee eee tenet e teen 123, 40
POSITION TO ELEMENT command ....... 00 cece cece eee ee te eee eee eet ees xxi, 367
POSITIONING ERROR DETECTED BY READ OF MEDIUM ........ 0. cc eee eee eee eee 123, 407

fol ek=af°)208, 25£
POWER ON, RESET, OR BUS DEVICE RESET OCCURRED ... 0... ccc eet eee ene 123, 40€
POWER-ON OR SELF-TEST FAILURE (SHOULD USE 40 NN) ........ 00. e reece eens 123, 40¢
power-on to selection tiMe 0.0.0.ceenete ee ee eee ee teens 35, 36, 47
oO=10¢
=:342-344
PRE-FETCH command 2.0... 0.00cceee eee eee tee tee eet enter nas xviii, 16€

prevent .........005 xviii, 26, 49, 62, 100, 150, 152-154, 157, 167, 177, 226, 238, 252, 277, 287, 340, 363, 413
PREVENT ALLOW MEDIUM REMOVAL command... . 0... ccc eee tee ete eee xviii, 150, 167

prevent bit...eeene ee ee een EEE EEE eee eS 153, 167, 177, 23&
primary defect list 2... oceee eee eee eee tenes 128, 158, 161, 171, 172, 40€
PRIMARY DEFECT LIST NOT FOUND ..0.rere eee ene eee eee anes 123, 40€

primary volume tag 20...eeeee eee eee eet e eens 362, 371-375, 382
primary volume tag information field... 0... .0 0. cece cee ete te et eee tees 371
PRINT command ..... 0.0. ccc cece ee ee ee eee eee eee tee ee eens XX, 260-262, 266-268

printer devices 6...6.eeeete ens xx, xxix, 114, 115, 257, 258, 261, 263, 264, 269
Printer Options Page . 0...eete ete nena 261, 262, 264, 266
priority field 26...eeeee EERE Ee EEE EES 90, 197
productidentification field 0.0... cccee tee eee eee eee tne tetera 100
product serial numberfield0...eeeee eee eee EERE EES 149
progress indication field 2.0...0.eeeeeete ete eee 117
PS bit .. 105, 107, 199, 161, 196, 199, 203, 206, 208, 214, 216, 264, 266, 269, 309, 311, 312, 318, 336, 358, 385,

386, 388
SO)253, 254

ate):371-375
Co 0)|Srea144

queuealgorithm modifier field 2.0.00eternett 140
queue error manageme;nt ..0...eeee eee e ee beet eae 80, 141
QUEUE FULL status00eeeee ete eee eee eee ees 78-80

co (00:19) —3toiaxvii, 4, 49, 52, 54, 57, 58, 60, 61, 72, 78-82, 140, 141
queued 1/0 process 2...eeeee eer en eee eee t ete e rene enero 4, 55, 80
RAENPbit...reet ten eee nes Leen eee eee eet ee eee eee 141

RAM FAILURE (SHOULD USE 40 NN) occceeee eee ee tee een teen eenes 123, 409
RANDOM POSITIONING ERROR 2... 1. creeeee eee ete e ern tenes 123, 407

Nt=00 2)|a193
|)On236, 250, 251
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={Om o||a208

{010s«||197

READ BLOCK LIMITS command ..... 0.0... 0 cee eee eee ee eee eevee ta eennes xix, 230, 232, 243
READ BUFFER command ...... 0.0 cece cee ee ee eee ee tee eee t ene xvii, 109, 110, 127, 128
read cache disable...eeee eee nee eee e eee et eee eee een nee ebeneas 197
READ CAPACITY command ...... 0. cc cece eee eee ee eee ete eee ees xviii, 150, 169, 172, 295
READ CD-ROM CAPACITY command ....... 000.00 cee eee ee eee eee teens XX, 282, 283, 294
read CONMLINUOUS 2...eeee ne ERE ee ene eee eee eee tenes 208

READ DEFECT DATA(10) command ..... 0... eceeee ete ee een eens 345
READ DEFECT DATA(12) command 2.0...ce tee te ee eee eee xxii, 345
READ ELEMENT STATUS command ......... 20s eevee rete eer e enna xxii, 361, 362, 365, 368, 369, 377
read @XcluSiVe 6.eeee ee eee eee te eet een eee eee tbe bebe 178, 179

READ GENERATION command ......... 0c ccc cece eee eevee seen ee reeset eeeeenene xxii, 346
READ HEADER command .........00 0 cece eee tee tee eee ete e eee e eee een eeaae xxi, 296
read inhibit.0.eeee ee ee eee eee e ee eee eee teen ene nts 184
READ LONG command ......0 2.0.0 ee ee eee tee eet ee ene tere eee eeeees xvill, 173, 190
READ PAST BEGINNING OF MEDIUM 2.0.0... ccc eee eee renee e nee erences 128, 409
READ PAST END OF MEDIUM .......... 00. e ee ee ee eee c ee rete en eneeteeene 123, 409
READ POSITION command ........0. cee eee eee eect been eet ee enas xix, 228, 224, 233
READ RETRIES EXHAUSTED ...... 0.0 c ceeeee ee eee nena nesta vennes 128, 407
READ REVERSE command ..... ccceee ee eee eee eee teen eee nena nevens xix, 235
read sharedoceee eee ree eee eee eee ete eens 178, 179

READ SUB-CHANNEL command ........ 00. cece cee eee eee e tenet eee een enenes xxi, 283, 297
READ TOC command 2... ccceet ee ee eee been ee nae nase nreetneeee xxi, 281, 305

READ(10) command 2.6... cece tee ne ee eee eee ete e eens xvill, 168, 189, 344
READ(12) command .... 6. ccceeeet eee eee te eee ee eee eet eee xxi, 344
Read-Write Error Recovery Page .... 0... ccc eee eens xix, XX, 189, 196, 207, 216, 225, 250, 254, 357
ready AEN permission 0... 006teee eee enter eee teen eas 144
REASSIGN BLOCKS command ..........0 ccc eee cere erent e nee xviii, 151, 153, 159, 174, 175, 208, 339
RECEIVE command ........ 000 cece ec eet eee eee eee eee eee eee ee nee eens XX, 271-273, 275

RECEIVE DIAGNOSTIC RESULTS command ............000008: xvii, 85, 112, 125, 126, 129, 180, 192, 193
reconnect .... xviii, 4, 41, 56-59, 61, 75, 77, 79, 135, 140, 142, 196, 249, 264, 271, 309, 335, 357, 390, 391, 397
RECORD NOT FOUND .... 0. ccceee tee eee eet eee ee eee een eetennae 123, 407

RECORDED ENTITY NOT FOUND ........ 0.0 cece eee ee tenet ena eee eevee eteeeens 123, 407
recover buffer order 0... ccee eee ee ee ete eee eee tee eee eee ee eee beeen eens 251

RECOVER BUFFERED DATA command ........ 0.00 ccc cee cnet teeta e eee xix, XX, 286, 251, 260, 262
RECOVERED DATA - DATA AUTO-REALLOCATED ...... 0... ccc ccc cece cee cent ne eneeanes 123, 407
RECOVERED DATA- RECOMMEND REASSIGNMENT .......... 0000: c eevee ev eu nveveuvenuas 123, 407
RECOVERED DATA- RECOMMEND REWRITE ......... 0.0: c eee cece en eevee veurevevneas 123, 407
RECOVERED DATA USING PREVIOUS SECTOR ID .... 0... 0.0.00. ccc cee ee eee eens 123, 407
RECOVERED DATA WITH CIRC 1.0... ccceree teen eee nena nab beeenaaes 123, 407
RECOVERED DATA WITH ERROR CORRECTION & RETRIES APPLIED .........0. 0... cc eee cease 123, 407
RECOVERED DATA WITH ERROR CORRECTION APPLIED ............. 00 ccc cae eee neeaees 123, 407
RECOVERED DATA WITH L-EC 1... cccre tee e ete e reba eee beeen eee neeeenes 123

RECOVERED DATA WITH NEGATIVE HEAD OFFSET .... 0... ccc ccc ee eee ee teen nee 123, 407
RECOVERED DATA WITH NO ERROR CORRECTION APPLIED ......... 0.0. cee cece ee ee ees 123, 407
RECOVERED DATA WITH POSITIVE HEAD OFFSET ............0 00. ccc ccc eee een eevee nens 123, 407
RECOVERED DATA WITH RETRIES .......0 0... ccc cee ee eee e ee ee newt en eeenenee 128, 407
RECOVERED DATA WITH RETRIES AND/OR CIRC APPLIED ......... 0.00.0 cece cece eee eens 123, 407
RECOVERED DATA WITHOUT ECC - DATA AUTO-REALLOCATED ......... 0... cece eee naes 123, 407
RECOVERED DATA WITHOUT ECC - RECOMMEND REASSIGNMENT ............. 20000 eee aaae 123, 407
RECOVERED DATA WITHOUT ECC - RECOMMEND REWRITE ............ 00.0.0 cae ue eees 123, 407
RECOVERED ERROR ... 76, 113, 116, 119, 133, 136, 155, 161, 171, 209-212, 215, 225, 231, 235, 243, 245, 277,

286, 313-317, 339, 350, 358
RECOVERED ID WITH ECG owecc ee teeta ee eee tent e eee ees 123, 408
REFERENCE POSITION FOUND «0... cece cee ett e ence ent a eee e ee eeeees 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 command 2.0... 0. ccc ce eee eee etter teen e eens xix, xxii, 175-178, 378-38C
RELEASE RECOVERY .............. Lente ee eee eee n nena tenet teen teens 3, 39, 52, 61, 7E
RELEASE UNIT command ...... ccceee ee ee eee eee eee eee xix, 237, 23
TEMOVADIE 6.eeeee eee tee 76, 83, 85, 98, 119, 150, 151, 155, 205, 338, 361, 38¢

report early-warning 6.6.eeEEE EOE EEE EE EERE Eee EEE ene 251
report log exception condition 0.0.0.0...eeeee ete eee eee ett e eens 14¢
report setmarkS © 0. . eet ee eEneEEE EE eee E EEE EEE Eee 251
report updated block read 26...eeeee eee eee ES 350, 35€
REPOSITION ERROR .... 0... cceeeEe eee ee eee eee 123, 405

REQUEST SENSE command .... xvii, 39, 64, 75-77, 83, 85, 87, 112-114, 117, 146, 158, 181, 182, 271, 285, 321
343, 344, 391

request to S@Nd 2.eeee EEE EEE een ee een eee eee eee 27C
REQUEST VOLUME ELEMENT ADDRESS command .......... 00.0 cece cece eect eee xxli, 376, 381, 382
RESELECTION phase ...... cece cereenne 4, 33, 37, 39-42, 48, 54, 58, 81, 39E
RESERVATION CONFLICT status .... 0... eee ee ee ete eens 153, 158, 177-180, 238, 239, 379-381
reservation identification fleld 0.0.0...eete eee ee eee ee eee eee tee eee 77

reservation type field 20...ceeeetee eee eee ee eee et eee ees 17€
RESERVE command ........ 0c eee cece eee eee ees xix, xxii, 104, 153, 154, 176-180, 238, 376, 379-381
RESERVE UNIT command 1.0.0... eeeee teen eee bee eee eee enn xix, 237-23¢
TASEVEd ALCAeeee Re EOE RENE EER eee eee teen teense 195

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

reset hold time 20.eeee eee eee eee eee eee eee tne teens 35, 37, 4
reset to selection time 2.0.0.0... cc ee ee ee eee te ee eee tenet ene eeaeeeetgae 35, 36, 4¢

response data format field 0.0... ccc ee eee ee eee Ee eee Eee eee ee eee’ 87
RESTORE POINTERS 2... cee ee eee tee ete teeta e eens 51, 52, 54, 57, 59, 61, 7¢
resume bit...eeee ee eee eee ee eee ee een eee eb eee eee 28E

retain Dit 0ccee eee eee ee eee ee eee een ese eeenrene Sete eee eens 262

reverse scan direction 206.eetee eee eee ee eee eee tbe e nee 343

ak231, 241-243, 245, 250-252, 25€
REWIND command 1... 0.0.00 ee eee eee ee eee ee been a eben ee ened xix, 76, 221, 23¢
REZERO UNIT command ........ 00.0. eee tee eee e ene eee neeeetaeneaee xix, 154, 18C
RIBBON, INK, OR TONER FAILURE ....... 0... ccc cee ee eet tet ene eee tenes ene 123, 408
|ae326, 32&
Rigid Disk Drive Geometry Page...1eeeee ene eee eee bee enes xix, 214
okOk ©)|188, 184, 136, 14¢
= 9)|98, 20E
Fo)=|(= ©)|cr38E

ROUNDED PARAMETER ...... cece eee ett tee tenet beeen eben e eee eneesenane 76, 123, 40¢
|123, 214, 215, 41C
RPL STATUS CHANGE 2... iccee ee ee tree a nase e seen ee veeeenneeee 123, 215, 41C
CS)Ba842, 348
RSmK ooo.ceteen eee ete e en een eee neanes 94, 114, 231, 236, 240-242, 250, 251
Ok269, 27C
RUBRoeee ee ee eee eee teen ee eee eee eee ete bane nees 358

SAVE DIELcee ee ee eee ee eee eee vee e tees ene euvenenenee BE

SAVE DATAPOINTER .... 1... ccc cee eee reece t eee steven teeneeens 49, 51, 52, 56, 61, 62, 7¢
save implemented 2.0...0.eeee eee teen eee eee nett en eee een ee eeaes 147
SAVE PAFaMeters 2.eee eee ee eee tebe tee eee t nee eeeeeenee 101, 103, 20&
Savimp Bit 2...eeee en eee ee eee eee eee eee ede e ee eee ene ebeeeneneees 147
SAVING PARAMETERS NOT SUPPORTED .......... 0... 0c cee cecueeceeeueeeeeenaenaes 108, 123, 40¢
SCAN command ...... cece cee eee ee eee tees eee ee nasa nyanes xxi, 276, 323, 332, 339, 342-344
SCAN HEAD POSITIONING ERROR .......... 0.0.0 ccc ccc ee ere ene enters egateepennvges 128, 41C
scanner devices 0.1... ec tte eee eee eee eee eeabneetees xxi, xxix, 320-322, 334, 335, 337
SCSHID ooceeen tenet nents ne nees 5, 30, 33, 36, 40, 41, 77, 360, 361, 399, 40C
SCSI PARITY ERROR ...1...eecece eee eee eee ete en btn antes ensnnnas 123, 40¢
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SCSI Pointers 200neen ee eM E EEE EEE OEE b ees 51

SCSI TO HOST SYSTEM INTERFACE FAILURE ....... 0... cece eee eee eee eee 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
SS Oe6266, 267

.)Bn253

search argument descriptor 2... 0.eeee ee eee teen eee een eas 182, 183
search argument length field 0.0... cccerect eee eee eee tee eee eee 182
sectors per track field 0...ceeeee ete era eee eee eee nas 200, 204
SEEK(10) command 2... 0. ccceee ee eee een eee eee eee e eee eens xix, 183
segment descriptor... 0 ccceee ee een eee eee eee ents xvii, 89-94, 114, 115
segment numberfield 0.0.0... ccc ce ce ene eee eee tee ene EER eee nas 114
select data compression algorithm field 0.0.0.0... ccc eee eee eee ee ee ee nee tee eee eee ee 252
select data partitions 0.0.eeee eee een eee EER Eee eee eee ene 253
SELECT OR RESELECT FAILURE 2.0... ccc ce te tee eee terete eee teeta 123, 409
selection abort time 1.0.0...ceee ne ee ee eee eee tees 835, 37, 41, 42, 400

SELECTION phase ........ eee ee eee eet tenes 8, 33, 39, 40, 48, 54, 57, 73, 81, 399
selection time-out delay 0.0.0eecee ee eee e eee ee beeen tenes 35, 37, 41, 42
selftest 0...eeee ee ee eee ee ee ee eee ete e eee ee bette ee eaneee 85, 119

send action code field 2.0.0... cccee ee ee eee eee eee eee eee eee 377, 381
SEND DIAGNOSTIC command ..........0. 0. cece ee eens xvii, 85, 112, 125, 129, 130, 192-194

SEND MESSAGE(10) command ..... 0.0 ccc cee ee ee eee ee ener eee eee enna xxii, 395
SEND MESSAGE(12) command ..... 6c ccc ctr eee eee ee teen ete eee ees xxii, 395
SEND VOLUME TAG command ........ cece cece eee tenn eeeees xxii, 8361, 8362, 376, 377, 381-383
sense key field 2.0.0.0...eeee ee eee ee bene nee eee teen eee 115, 116
sense-key specific fleld ...0.eecet ee eee en eee eee een ene 116, 117
sense-key specific valid 20...cecee eee eee eee e tena eens 116
SEQUENTIAL POSITIONING ERROR .... 0... 00. cee ee cee ene ett t eens 124, 403

sequential-access devices .............. xix, xxix, 75, 90, 94, 95, 114, 115, 199, 218, 224, 2296, 227, 246, 249
Serial Printer Interface Page 2.0...eee tee tee eee ee et eee e eee ees 264, 269
SET LIMITS(10) command 1.0.0... ceeteeee eee Eee eee eben 348
SET LIMITS(12) command 2.0.00.reee ee ee ee teeta eee xxii, 348
SET WINDOW command ....... 0. .0 cc cee ce te ete tae eee ene e eee e en ene vee enee xxi, 327, 333
SETMARK DETECTED ......... 00. c eee etter ee tetera eet aeas 124, 231, 236, 240, 241, 406
Bl243, 245, 250-252
SftRebit...EEREE E ER eee eee ene etter tee beeen renee 48, 99

5S)|230, 235, 236
SIMPLE QUEUE TAG .. ccetee et ee eee tenes 52, 58, 60, 61, 72, 79, 81, 140, 141

Single bit2.eeeEE OE eee ee Eee eee ee 40, 325
SKSV bit 2eeeee nee eee een teen nee a ee eee aes 116, 117
SLEW AND PRINT command .....0.0 000. cece eee ee eee eee tet eee nae XX, 260-262, 266-268
SLEW FAILURE 2.0...eeee eee e eee tebe e en nenane 124, 409
slew modefield 0.00. cceee ee eee Rte ee eee tee ene eee ena 266
Slew value field 2...eeee eee EEE EE eRe nett eee ete eee e tenes 261

5S|SI250-252

FS)| EL =10)0)da204, 205

5S Oy1Oa289, 290, 292-294, 309, 310
source block length field 2.0... ccee ee ee ee eee eee Ee REE e eee eee 98
source logical block address field...0...eeeee eee eee eee ee eee es 93
source storage element address field ©... 6... cccce ee te teen teen nnes 373, 374
source Validoeen ee Eee Ree ee ene teen eet bees 373

SP bit oooeeeete eee eee ene eben eee bb bebe abeneees 101, 103, 105, 108, 132
SPACE command 1.0.0.0... ccc cee eee eee ee te ee ene e eet ease u ease eeeeneenane xix, 240
Spanned data 2...eeeee ee een eee eee eee 181
speed field0...eeRe eee EEE eee eee eee eens XX, 247
SPINDLE SERVO FAILURE .. 0...eeeete ee tenet ee nee nanne 124, 406
SPINDLES NOT SYNCHRONIZED 2...cett tee een eee n eet e nena 124, 410
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SPINDLES SYNCHRONIZED 2.0...eeee eee een en ee eee ee 124, 410
SpnDat bit0.eeene EE ERED EEE EEE ene ee 181
LEYeo)|204
Co)0)200
Cerear385
start . xix, 3, 51, 76, 100, 126, 150, 151, 153, 155, 157, 181, 183, 185, 200, 266, 267, 278, 287-289, 292, 293, 306,

320, 340, 361, 412
start bitoeee RR Ree ee eee eee eee EE Eee Rete 185
start sector NUMber .0eeEE EEE EEE EEE NER ee eee eee 200
starting boundary field 60.0... ccceeetenn teen enn tee ete eens 207
starting F field 2... ccccceee eee ene E Ene EE eee Enea 290, 291
starting index field ©... 6...cceeeeee eee Ee ee eee 292
starting M field 0.ccREEEee eee eee neta 290, 291
starting S field 0.0...ccceeeee nee Ente ets 290, 291
starting track field 2.0... ccceeee eee en eee tee e eee 292, 293, 305
status xvii, »0<d, xxii, xxix, 3, 5, 30, 32, 33, 36, 39, 42, 43, 45-51, 55-59, 61, 64, 67, 71-78, 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, 186, 1389,
148, 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, 333, 336, 339, 341, 343, 347,

350-352, 354, 356-358, 361, 362, 363-366, 368-373, 377-381, 387, 390, 400, 406, 410, 412, 413, 415
STATUS phase 2... ccc eee ee ee ee eee eee t eee nee $9, 46, 48, 71, 73, 400
step count truncate enable... 6.6eeeete ene EE Tete eee eens 267
step pulse per cylinder...1...eeeet en Eee enna te teen 201
stop bit length field 20... ccceeee ne nee e ee EEO n en EE Ee een 269
FSCa)9 (oa)|Sc161
stop on consecutive flemarks 2.0... ceeeeee eee eee teen eaten eens 251
stop on track crossing 2...eeeee ee tee ee ene een ents 292, 293, 310
STOP PRINT command 2.0.0.0... eeee ee eee eee ee ree eee eee eens XX, 262
storage element 2... 0... tent tees xxii, 359, 361, 364, 366, 368, 372-375, 385-387, 389
STPF bit...eene REE eRe EEE eee eee eee eee 161
stream selection field 00.0.0...eeene eee Ee eee eee Eee renee eee ents 393-396
SUD Q Dit.eeee eee ee Eee eee Tet E eee Eee ER ee ete 297, 298
sub-channel data format field 6.0.0.0. 00 cece ee ete te eee ete eens 297, 298, 303, 304
sub-channel data header 0... 1...eeeee eee ener eee eee eta nnees 298, 302, 303

sub-channel data length field ©... 0.0... ccc ec eee eee eee e teen etter bane enna 298
ETT] ©) ©a297

supplied format field... 0.0.6eeee ete ee beeen eee 192, 193
Supported Diagnostic Pages 0.0...eeteens xviii, 180, 192, 246, 263, 307, 334, 383
Supported Log Pages ......... cece eevee eens xviii, 134, 186, 187, 194, 246, 263, 307, 335, 384, 396, 397
supported pagelist field... 0...ceeteeeee eee ee 130, 137, 148
Supported Vital Product Data Pages 6.0... eee eect eee ent eens xvili, 145, 148
suppress incorrect length indicator... 0...ceeen eee ete eee 230
SURF bitoeee eee eee eee EEC eee eee eens 205
surface .........,eRERE OEE Eee Ee eee eee ene eee eee eens 205, 337
cA)| (2rrr872-375
SYNCHRONIZE BUFFER command ..... 000. cece eee eee eter tenet een XX, 262, 268
SYNCHRONIZE CACHE command ... 0... ccc cee reece eee eee teeters xix, 154, 185, 186
SYNCHRONOUS DATA TRANSFER ERROR .... 1.ceeee teeta ences 124, 408
SYNCHRONOUS DATA TRANSFER REQUEST ..... 00... ccc eee eee eens xvii, 52, 54, 62, 77
SYSTEM RESOURCE FAILURE 2.0...eeeeee rete ee tee eet e tenes 424, 410

TAPE LENGTH ERROR 2... iccreeee eee eee eet nett eee 124, 408
TAPE OR ELECTRONIC VERTICAL FORMS UNIT NOT READY ..... 0.00... 0c cece eee eens 124, 409

TAPE POSITION ERROR AT BEGINNING-OF-MEDIUM ......... 0. cee ccc eee eee ee eee eens 124, 409
TAPE POSITION ERROR AT END-OF-MEDIUM 0... 0... c ccc eee eee eee ee ten enone 124, 409

target certification list6.eeeeen een ee eee ee eee eee aes 159
TARGET OPERATING CONDITIONS HAVE CHANGED 2.0... cccete eee nents 124, 409
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target routine 2...eeeenter e eee e ete e eens 4, 5, 54-57, 60, 75, 78, 79, 84, 274
target save disable...eteEEE EEE EEE ene 132
aol208, 255
TOVAl ccc ccc ce cee cece eee eee eben ee eee eben yee need been ene etn ete ne ene eeenes 298, 301, 304

TERMINATE 1/0 PROCESS 2... ccc ce ee re eee etter ete e eterna ean 52, 64, 72, 75, 99
TEST UNIT READY command ..... cece cee ee teens xvili, 77, 85, 126, 150, 271, 321

third party...eee eee eee eee eens 89, 104, 175, 177, 179, 237, 238, 378-380
third party reservation 2.0.eeeee eee eens 104, 179, 238, 380
THRESHOLD CONDITION MET ...... 0... ccc ee tee tee eee ete e eet asec e neta reas 124, 133, 410
threshold field 0.000 ccceeeeEe ee ee eee eee eee eee ees 327

threshold met criteria...eeee tee ete ee eee tent eee anne eens xviii, 132, 183
THRESHOLD PARAMETERS NOT SUPPORTED ......... 0.0: cece cece ee eee en ee eee teense 124, 408
TOO MANY WINDOWS SPECIFIED 0.0... ec ec eee ee eee ee beeen ee nteee 124, 408
track code valid 00eeeeeee ee ee ete eee eet ee nena 301

TRACK FOLLOWING ERROR ........ 0c ccc ce ee eee ene eee eee en bbe eee n eben aenes 124, 406
track number field 200.eeet eee ee eet eeee eee eee eenes 298, 306
track relative CD-ROM address field .. 2.0...eeeee eee tenet eee etn anvees 300
track skew factor fleld 00...eeebene ee eee treet etna et eben en teneneee 204

TRACKING SERVO FAILURE 1.0... cccee tee re eee eee eee eee e rene eeauns 124, 406

tracks per zone field... 0.ceeee eee eee ee eee eee eee eee eee ED 203, 204
transfer DIOCK 2.0eeeet ee eee ee eet tenet eee bene eeaae 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

transfer period . 0...eeteee eee ete eee 35, 37, 48, 45, 62, 63, 403
Translate Address Page - RECEIVE DIAGNOSTIC...eeeeee xix, 192, 198
Translate Address Page - SEND DIAGNOSTIC 2.0... cecerete ett e een nees xix, 192
translate format field...eeeeee ee eee eee eee epee tena e ee nenneee 192, 194
translated address field 0.0... 0... ccc eee ee tt eee ee ete eee teen t et enae 194

transport element address field ...... 0. ccc cece cece eee ee ete eee ee eee 360, 386
transport geometry descriptor 2... 6.ceeee ee ee eee eee eee eee eee tees 388
TUS TOAdY ooeeeeee ERE EE EEE EE ER eee eee ent e eee 200
OCS) Bo)|a101, 132
UAAENPbit .00eeee ee ee eee ee teen eee eet e eee tee etenenees 141

UNABLE TO ACQUIRE VIDEO 2... ccccece eee ee neta e etna eben nees 124, 410
UNABLE TO RECOVER TABLE-OF-CONTENTS ..... cc cece ete cece n ttre e teens 124, 410
unexpected disconnect ...... 00. ccc ce ete eee eee ee teens 3, 5, 45, 47, 48, 54, 57, 71, 112, 117
unexpected reselection 0.0...eeee ete eee eee nb ete e tren eenees 77
UNIT ATTENTION 49, 56, 75-77, 80, 83, 87, 96, 102, 104, 119, 129, 133, 189, 141, 154, 176, 178, 215, 225, 237,

248, 277, 286, 339, 380
unit attention AEN permission .... 0.00060. c cece ee eee eee eens eect e ee ne teens 141
UNI Off-HING2eeeee eee Eee eee eee eee ene ene eeeeanes 125

Unit Serial Number Page 2.0... ccc eee ee eee eee ee eee ene eee eneenee xviii, 145, 149
UnitOfDiteneete eee eee eee een ene ee eben nee benees 125

UNLOAD TAPE FAILURE 2.0... . ccee ee eee eee eevee bebe nee e nee enens 124, 410
UNRECOVERED READ ERROR ...... see cece eee eas 124, 185, 228, 225, 277, 286, 339, 407
UNRECOVERED READ ERROR - AUTO REALLOCATE FAILED .......... 0.0.02 c cece ever eres 124, 407
UNRECOVERED READ ERROR - RECOMMEND REASSIGNMENT ...............0.0c0ceeueeee 124, 407
UNRECOVERED READ ERROR - RECOMMEND REWRITE THE DATA .............. 0000 cece eee 124, 407
UNSUCCESSFUL SOFT RESET ........ 0. cece ete eee eee eee teen eeeeennsLene e eee 124, 409
UPDATE BLOCK command ........ 0.0.0 cece ccc eee ee tte rane eeennes xxli, 349, 350, 356, 358
UPDATED BLOCK READ .... ccccece eee eet teen etneeeas 124, 350, 358, 410
A|264, 265
Af5S264, 265
vendoridentification field 0.0.0... ccc cece cece te eee eee ete n ee nen eee been eeens 100

verification length field 0...cccet ee eee eee ee eee eee ene t ee p eae eee eeenenes 187
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verify correction span field 0.0... 6... cccee tee ete eee te ete eens 21€
Verify Error Recovery Page 0.0... cece reece eee eee en ene xix, 189, 196, 215, 216, 309, 357
verify recovery time limit field 20.0... ceeceeee ee en ee eee ene e eens 2t€
verify retry count field 0.0... ccc eee eee eee ee eee eee eee 209-211, 21€
VERIFY(10) command 2.2... ce eceeeete eee ent eens xxii, 350, 351, 353, 35<
VERIFY(12) command 2.0.0... 02 cece eet e eee e ete e ete enter nes xxii, 851, 35«
vertical forms Unit...eeee ene eee ee tee tee eee testes 124, 265-267, 405
VES CocEeeee ee EEE EEE Ee eee eee 264, 265
Ay=xx, 268
VFU control bit polarity0.eeeeeeeee 26!
VFU control bit select 00eeeee eee een nent eee ee ee 265
VFU extended Skip...eeeee EERE EEE EE EE eee eee 265
VIDEO ACQUISITION ERROR .... 0... ccc ceee eee tee ete t eben nent eees 124, 41C
Vital Product Data Parameters 0.0.0...0cene cnet eee e tent ee tte nanan 7, 14
VOITAG .6eeen EE ee eee E EERE Ee ete eee 368, 376, 37;
volume identification field 000.cceeeeee eee erence eee ee ees 36:

volumeidentification template field 00... 0.0 cece tee eee teens 382, 38°
VOLUME OVERFLOW 2.0...ceeee een ee ee eee ene 120, 225, 243-245, 25°

volume sequence numberfield... 0...eece eee ete eee e eens 362, 38°
VOIUME tag 0.ecee ete eee eee eee xxii, 361-363, 868, 371-377, 381-383, 415
a3)32i
WBS oo ceeeeee ER Re EEE REN OEE eee eee Ee eae 342, 34.
WCEbit...  e eeeeee ER Eee Re eRe eee EE eee eee 19°
WIDE DATA TRANSFER REQUEST ....... cece cece te te eee eee eee ene e eee naee 44, 52, 54, &

window length field 2.0... . ccc ceeee te ee teen een EEE Eee EEE eee 32°
window width field . 0.0.00. ccceeeeee eRe CREE EER eee ee eee eee ae 32°
WP bit o.oo cc cee ce eee nee eee eee ne eee eee e bene eben eee e eee eee g eens 195, 247, 35¢

WRITE AND VERIFY(10) command ...... 0. ccc eee ee ene eee e nee tee nee xxii, 353, 35+
WRITE AND VERIFY(12) command .... 0. ccccee eee te teen ene eee nee ens xxii, 35+
WRITE APPEND ERROR 2.0... ccceeeeee ee Eee EEO eee ree eee 124, 405
WRITE APPEND POSITION ERROR ..... 0. ccc eee eee eet tee ee ee eee eee eens 124, 405
WRITE BUFFER command ........ 0.0 cece ee ee cee eee te eee eee ee ees xviii, 109, 110, 127, 125
write cache enable 0000.eeeeee eee eee OEE U Ceeeeee 19°
WRITE ERROR .............0006 xix, xx, 115, 124, 189, 196, 207, 216, 223, 225, 226, 250, 254, 255, 357, 40°
WRITE ERROR - AUTO REALLOCATION FAILED 2.0.0... .. ice cece ee eee ee enes 124, 40°
WRITE ERROR RECOVERED WITH AUTO REALLOCATION ......... 00.06 c cece ee eee eee eens 124, 40°

write excluUSiVe 60eceee ene ee eee tee eet tee een eae eee ee eee 178, 175
WRITE FILEMARKS command .......-..:. ccc eee ee eee eee es XX, 228, 228, 239, 243-245, 25:
write Inhibit...eeee ee te ee eee eee nee eee eee ett 18:
WRITE LONG command oo... 0 ccc ee eet eeeeee eee eee eee xix, 19¢

write precompensation field 0.0... ccc ee eee enter ete ent ee eee neta 200, 201, 21:
write protect 0.0eeee ne ene tee eee eee 76, 123, 195, 247, 41(
WRITE PROTECTED . 2.0... ccc cece eee eee eens 124, 155, 195, 218, 225, 247, 277, 339, 356, 40/

write retention priority field 20.0.0... ceeeee eee eee eee ete teen ee eneee 19°
WRITE SAME command .......0. 00: cc cece cece ee ee ee eee eee ete eee eben eens xix, 19°
write Setmark o 00.eeeeeeee eee EEO Renee ee Eee eee 24:

WRITE(10) command ....... 0.0ecteee ee ee eee tee ees xix, xxii, 188, 189, 352, 35:
WRITE(12) command «0.0.0... ccee tee ee ee re nee eee ee ee tee ence etn neenes xxi, 35:
written block search 2.000.eeee eee ee ne ee eee eet ee eee teen eee’ 34

STsarrr24:
X-axis resolution fleld 0.0...eeeeee eee eee ee eee ee eee ee 32

X-axis upper left field 000...ceee eee eee eee ee eee eee eee eee 32°
Y-axis resolution field 0.0.0. ccceeeee ee eee ee een et tee eee eee 32°

Y-axis upperleft field 0.0...eeeee ee eee en ee ee et ete ee eee tes 32
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