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May 15, 1987

T0: Working Group and
Accredited Standards Committee X3T9,2

FROM: Skip Jones
MAXTOR CORFORATICH
150 River Oaks Parkway
San Jose, CA 95134
(408) 432-1700
SUBJ: Changes and Additions to the Automactic Medium Changer
Proposal by HMichael Rudy of FILENET, as result of a
Sub-Committee meeting held at Maxtor on 5/11/87

Attached for your review is a proposal for Automatic Medium
Changers. This proposal is the net of result several
interested members that comprised a Sub-Committee, including
Filenet, Cygnet, Fugitsu, Maxctor, U.S. Design, and Optimem.

While more work is required, we believe that following editiom,
put together by Hichael Rudy, is a good base-line to build
from, and thus, should be added to the specification.
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Autamatic Medium Changers 8 /87
O::ttmm:i Descriptions for RButomatic Medium Changers

Group 0 Commands for mtmat_i:c Medium Changers

The Group 0 cammands for automatic medium changers shall be as shown in
Table 12-1.

Grmpocnnmrﬂﬂi,brmtumticuedimmangem

Opeczg:im Type Command NHame Section Page
00h 0 TEST UNTT READY 7.1.1
0lh 0 REZERD INIT 8.1.1
0Zh v
03h M REQUEST SENSE 7.1.2
04h R
05h v
06h v
07h v
08h v
0%h v
ORh v
0Eh v
och v
0nh v
OEh v
0Fh v
10h R
11h R
1Zh M INQUIRY 7.1.3
13h R
14h R
15h 0 MODE SELECT W11
16h o RESERVE 1.2
17h o RELEASE _-1.3
1gh R
19h R
1ah 0 MODE SENSE _.1.4
1Eh R
1Ch 0 RECEIVE DIAGNOSTIC RESULTS 7.1.5
1ph 0 SEND DIAGNOSTIC 7.1.6
1Enh o PREVENT/ALLOW MEDIUM REMOVAL 8.1.12
1Fh R

Command implementation ia nmrdatm::ly.

Command implementation is optional. .
();:erationmgode is reserved for future standardization.
Operation code is available for vendor unique cammands.
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MODE SELECT Command

Peripheral Device Type: Automatic Medium Changer
Operation Code Type: Optional

MODE SELECT Command

RN
0 Operation Code (15h)

1 Iogical Unit Mumber H Reserved | sp

2 ' Reserved

3 Reserved

4 Parameter List Length

5 Vendor Unique | Reserved | Flag | Link

The MCDE SELECT command (Table - ) provides a means for the initiator to
specify logical unit or peripheral device parameters to the target. Targets
that implement the MODE SELECT cammand shall also implement the MODE SENSE
cammand.

A save parameters (SP) bit of zero indicates the target shall not save the
saveable pages to nonvolatile memory. A SP bit of one indicates that the
target shall save the saveable pages (if any) sent during the DATA OUT phase
to nonvolatile memory. (Saveable pages are identified by the P5 bit that is
returned in the page header by the MODE SENSE cammand.)

The parameter list length specifies the length in bytes of the WIDE SELECT
parameter list that shall be transferred fram the initiator to the target. A
parameter list length of zero indicates that no data shall be trahsferred.
This condition shall not be considered as an error.

The MODE SELBCT.parameter list (Table .-.) contains a four-byte header
followed by the vendor unique parameters, if any.
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MODE SELECT Parameter List

Bit! 7 | 6 | 5 Yy 4 { 3 { 2 }+ 1 } 0o |
Byte | | | l = : | : :
0 Reserved
1 Reserved
2 ' Reserved
3 . Reserved

| Page({s) i
0 Reserved ! Page Code
1 Page-Specific .Parameter Iength
2
P . Page-Specific Parameters i
n

Each page descriptor specifies parameters for the target to use for
subsequent operations on the specific logical unit. The format of each page
descriptor depends on the peripheral device type but is always a muitiple of
four. The page codes for autamatic medium changers are given in Table - . The
parameter length field specifies the length in bytes of the parameters that
follow for the specified page. The initiator should set this value to the
value that is returned in the parameter length field for the same page by the
MODE SENSE cammand. If this condition is not met, the target may return the
CHECK OONDITION status and set the sense key to TLLEGAL REQUEST. (Mote that
the parameter length value returned by the MIDE SENSE cammand may be less than
the full page.)

Page Codes for Autamatic Medium Changers

Page Code Description Section
0aoh Vendor Unigue (does not require page format)
01h - 1oh Reserved
1Eh Device Geometry Parameters
1Fh Transport Geametry Parameters
20h - 3Eh Vendor
3Fh (Defined for MODE SENSE only)
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Device Geametry Parameters

Bit! 7 ! &6 s 14 i 3} 2 1} o0 |
Byte | : : | : | | = :
0 i Reserved | Page Code (1Eh)
|

1 ! Parameter Length (12h)
! .

2 | (msB)

—_— First Storage Element Address —

E (LSB)
|

4 | (mMsB)

—_—— Humber of Storage Elements =
5 ! (LSB)
6 | (sB) |

———ee First Input/Output Element Address oy
7 (LSB)
8 (MSB)

—_— Mumber of Input/Output Elements B
9 {LSB)
10 (MSB)

—_— Medium Transport Element Address =
11 (LSB)
12 (MSB)

B Mmber of Medium Transport Elements i
13 (LSB)

! 5
14 {MSB)

———— First Data Transfer Element Address —_
15 (LSB)
16 (MSB)

—_—r Nurber of Data Transfer Elements —_—
17 (LSB)
18 Reserved
19 Reserved

The First Storage Element Address specifies a sixteen bit mmber that
identifies the first medium storage cell contained in the autamatic medium
changer, The Mumber of Storage Elements is a sixteen bit number that defines
the total number of medium storage cells contained in the autamatic medium
changer. The target shall return a CHECK CONDITION status with the sense key
set to ILLEGAL REQUEST if the Mumber of Medium Storage Elements field is
greater than the default value returned in the MODE SENSE parameter data.

The First Imput/Qutput Element Address is a sixteen bit mmber that
SCSI-2 Working Draft Proposal nn-4
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identifiea the first medium portal that is accessible both by the medium
transport devices and also by an operator from outside the automatic medium
changer.

The Mumber of Input/Output Elements is a sixteen bit nmumber that dgfines the
total nurber of Input/Output elements contained in the autamatic medium
changer and accessible to the medium transport devices. Note: this number may
bezaro.metaxgetshallremrnaamcnmmmstahmwiththeaensekey
set to ILLEGAT, REQUEST if the Mumber of Input/Output elements field is greater
than the default value returnmed in the MODE SENSE parameter data.

The Mediun Transport Element Address specifies a sixteen bit number that
identifies the first medium transport element contained in the automatic medium
changer, The Murber of Medium Transport Elements is a sixteen bit number that defines
the total muber of medium transport elements contained in the automatic medium
changer. The target shall return a CHECK CONDITION status with the sense key
set to ILLEGAL RPQUEST if the Mumber of Medium Transport Elements field is

_greater than the defanlt value returned in the MODE SENSE parameter data.

The First Data Transfer Element Address is a sixteen bit mumber that
identifies the first data transfer device contained in the automatic medium
changer. The data transfer elements may be either read/write or read cnly
devices. The Number of Data Transfer Elements is a sixteen bit number that
defines the total number of data transfer devices contained within the
autamatic medium changer and accessible to the medium transport device.The
targetshallrehmnammmmstatuswithﬂnsensekeysettom
REQUEST if the NMumber of Data Transfer Elements field is greater than the
default value returned in the MODE SENSE parameter data.

Each element in the automatic medium changer must have a unique address. The

target shall return a CHECK OONDITION status with the sense key set to ILLEGAL
RECUEST if the address ranges defined for any of the element types overlap.
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Transport Geametry Parameters

Bit] 7 !
Byte | i

0 Reserved H Page Code (IFh)

6 5

w
[ 5]

1 Parameter Length

2 {(¥SB)

3 Reserved

5 (LsB) | grip2 | gripl | Invert

The Parameter length specifies the number of bytes of Mechanism Geometry
parameters to follow. The gecmetry of each mechanism is described using a four
byte field as defined below.

The gripl bit is set to one and the grip2 bit is set to zero if the medium
transport is capable of handling only one unit of media at one time. If the
medium transport is capable of handling two units of media at a time, both the
gripl bit and the grip2 bit are set to one, (Implementor's note: If the
changer has two medium gripping devices and supports changeable parameter
values, these bits can be used for enabling or disabling the use of either of
the gripping devices.}

If the medium transport element supports medium rotation for handling double
sided media, the invert bit is set to one. If it does not provide for medium
rotation for handling double sided media, the imvert bit is set to zero.

All other bits of this field are reserved.
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R?S'ER&‘E CGommand

Peripheral Device Type: Autamatic Medium Changers
Operation Code Type: Opticnal

RESERVE Command

Bit] 7 ! 6 ! 5 1 4 13 {2 1 1 1 o !
Byte | | b : | : | :
0 Operation Code (16h)

1 Iogical Unit Number | 3rdPty | Third Party Device 1D | Elerent
2 Reservation Identification

3 (MsB)
——— Element Iist Iength —_
4 (LSB)
5 Vendor Unique | Reserved {! Flag | Link

The RESERVE cammand (Table 8- ) is used to reserve units or, if the element
reservation option is implemented, elements within units for the use of the
initiator. The third-party reservation allows units or elements to be
reserved for another specified SCSI device. The RESERVE and RELEASE commands
provide the basic mechanism for contention resolution in multiple-initiator
systems.

Iogical Unit Reservation

If the element bit is zero, this command shall request that the entire unit
be reserved for the exclusive use of the initiator until the reservation is
superseded by another valid RESERVE camand fram the initiator that made the
reservation or until released by a RELEASE cammand from the same initiator
that made the reservation, by a BUS DEVICE RESET message fram any initiator,
by a "hard" RESET condition, or by a power off/on cycle. A unit reservation
shall not be granted if the unit or any element is reserved by another
initiator. It shall be permissible for an initiator to reserve a unit that is
currently reserved by that initiator. If the element bit is zero, the
reservation identification and the element list length shall be ignored.

If the unit, or any element within the unit is reserved for another
initiator, the target shall respond by either:

(1} returning a RESERVATION CONFLICT status

(2) queuing the reservation request and then discommecting until all
previcusly queved reservations have been released and the unit is available,
then reconnecting to perform the reservation

If, after honoring the reservation, any other initiator then subsequently
attempts to perform any camand on the reserved unit other than an INQUIRY
cammand, a REQUEST SENSE cammand, a RESERVE camand, which may be queued, or a

SCSI-2 Working Draft Proposal  nn=7
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RELEASE ocammand, which shall be ignored, then the cammand shall be rejected
with RESERVATION COWNFLICT status.

Element Reservation (Opticnal)

The reservation identification provides a means for an initiator 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 camand to specify which reservation is

to be released. It is also used in superseding RESERVE cammands to specify
which reservation is to be superseded.

If the element reservation option is implemented, then the element release
option (see B.1.9.2) shall also be implemented. These options permit multiple
elements within the unit to be reserved, each with a separate reservation
type.

If the element bit is one, and the element reservation option is
implemented, then the target shall process the reservation request as follows:

(1) The element list shall be checked for valid element addresses, If any
element address is invalid for this unit, the command shall be terminated with
a CHECK OONDITICN status and the sense key shall be set to ILLBGAL REQUEST,
The element list shall be checked for invalid element overlaps with other
element descriptors in the element list and if imvalid overlaps are found, the
cammand shall be terminated with a CHECK CONDITION status and the sense key
shall be set to ILLEGAL RBEQUEST.

(2) If the requested reservation does not conflict with any active or
previcusly requested reservation, the elements specified shall be reserved
until superseded by another valid RESERVE cammand from the initiator that made
the reservation or until released by a RELEASE command from the same
initiator, by a BUS DEVICE RESET message frum any initiator, or by a "hard"
RESET condition. If either of the last two conditions occur, the next cammand
fram each initiator shall be terminated with a CHECK CONDITION status and the
sense key shall be set to UNIT ATTENTION.

(3) If the reservation request conflicts with a reservation already active
or a reservation request that is already queued, then the target shall either:
(a) return RESERVATION CONFLICT status
(b) queue the reservation and disconnect until it is allowed to be
active, Reservations are only made active when all elements are free fram
conflict with active or previously queued reservations.

If the element bit is one, and the element reservation option is not

implemented, then the RESERVE cammand shall be rejected with CHECK CONDITION
status and the sense key shall be set to ILLEGAL, REQUEST.

SCSI-2 Working Draft Proposal nn-8
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Data i:i'umat of Element List Descriptors

Bit} 7 i 6 - | 4 1 3 1 2 1 1 ! 0 !

Byte | i i i i i i ! !
0 i Reserved .
]

1 | (vsB) i
—_— ;  Number of Elements —1
2 | ' (LsB) i
! |

3 E (¥sB) . i
—_—— Element Address —i
4 | (LsB) |}

The size of the element list shall be defined by the element list length
parameter, The element list shall consist of zero or more descriptors as
shown in Table - , Each element list descriptor defines a series of elements
beginning at the specified element address for the specified mmber of
elements, If the mmber of elements is zero, the element list shall begin at
the specified element address and continue through the last element address on
the unit.

If an initiator attempts a cammand to a block that has been reserved, the
camand ghall not be performed and the command shall be terminated with a
RESERVATION COMFLICT status. If a reservation conflict precludes any part of
the cammand, none of the cammand shall be performed.

Third Party Reservation

The third-party reservation for the RESERVE command allows an initiator to
reserve a unit or elements within a unit for another SCSI device. This is
intended for use in miltiple-initiator systems that use the COPY command.
Third-party reservation is required.

If the third-party (3rdPty) bit is zero, then the third-party reservation
option is not requested. If the 3rdPty bit is one and the third-party
reservation option is implemented, then the RESERVE cammand shall 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 cammand from the initiator that made the
reservation or until it is released by the same initiator, by a BUS DEVICE
RESET message fram any initiator, or a "hard" RESET condition. The target
shall ignore any attenpt to release the reservation made by any other
initiator.

If the 3rdPty bit is one and the third-party reservation option is not
implemented, then the target shall reject the RESERVE cammand with a CHBECK
CONDITIOH status and the sense key shall be set to ILLEGAL REQUEST.
Superseding Reservations

An initiator that holds a current reservation may modify that reservation by
issuing another RESERVE cammand to the same unit and, if the element bit is
one, using the same reservation identification. The superseding RESERVE

SCSI-2 Working Draft Proposal nn-9
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cammand shall release the previous reservation state when the new

request is granted., The current reservation shall not be nodifiedriiextin:a
reservation request cannot be granted. If the superseding reservation cannot
be granted because of conflicts with a previous active reservation (other than
the reservation being superseded), then the target shall either:

(1) return RESERVATION CONFLICT status

(2) queue the reservation request and disconnect until i

2 t is allowed to be
active, The reservation request shall be made active when it is free from
cx:mflict with all active reservations, A superseding reservation takes
priority over any previously queued reservation request.

IMPLEMENTCRS NOTE: Superseding reservations are principally intended

to
allow the SCSI igevice ID to be changed on a resergatimp:sliﬁg the third-
party reservat n option. This capability is necessary certain
situations when using the COPY can?:gd. ™ ® for
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RELEASE Gommand
!

Peripheral Device Type: Mitamatic Medium Changers
Operation Code Type: .Optional

Biti 7 i 6 H 5 ! 4 i 3 % 2 E 1 E 0 '=
Byte ; i | A i i i i
0 Operation Code (17h)

1 ! Iogical Unit Number '| araPty | Third Party Device ID | Element
2 Reservation Identification

3 Reserved

4 Reserved

5 | Vendor Unique | Reserved | Flag | Link

The RELEASE cammand (Table 8-17) 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
returns GOOD status without altering any other reservation.

Logical Unit Release,

If the element bit is zero, this cammand shall cause the target to terminate
al1 unit and element reservations that are active from the initiator to the
gspecified unit. .
Element Release (Optional).

If the element bit is one and the element release option is not implemented,
then the REIEASE camand shall be terminated with a CHECK CONDITION status and
the sense key shall be set to TLIEGAL REQUEST. This option shall be
implemented if the element reservation option (see B.1.8.2) is implemented.

If the element bit is one and the element release option is implemented,
this camand shall cause any reservation from the requesting initiator with a
matching reservation identification to be terminated. Other reservations from
the requesting initiator shall remain in effect.

If the unit queues reservations, then when a RELFASE command is processed,
the reservation queue shall be examined on a first-in first-out basis. If
there are one or more reservations in the queue that can now be activated, the
unit shall first disconnect from the initiator. It shall then successively
reconnect with each initiator whose queued reservation may now be activated.

A queued reservation request shall mot be activated if it conflicts with any
previously queued reservation. After first granting all possible queued
reservations, the unit shall recomnect with the initiator of the RELEASE
cammand to terminate the command.

SCSI-2 Working Draft Proposal nn-11
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If a unit that queues reservations receives a RELEASE cammand from a second -
initiator while it is disconnected during processing of a previous RELEASE MODE JENSE Gommand
camand, it shall then disconnect from the second initiator and suspend )
processing of the second RELEASE until after reconnection with the first Peripheral Device Type: Autamatic Medium Changer
initiator, or until it is determined that reconnection has failed, Operation Code Type: Optional

The third-party release for the RELEASE camand allows an initiator to
release a unit or elements within a unit that were previocusly reserved using

third-party reservation (see 8,1,8,3). Third-party release shall be Bitf 7 | 6 5 { 4 {3 { 2 {1 o0 |
implemented, and is intended for use in multiple-initiator systems that use Byte | i i o i | | i i
the COPY cammand,
0 Operation Code (12h)
If the third-party (3rdPty) bit is zero, then the third-party release option '
is'not requested. If the 3rdPty bit is one and the target implements the ‘ 1 Logical Unit Mumber H Reserved
third-party release option, then the target shall release the specified unit ;
or elements, but only if the reservation was made using the third-party | 2 PC | Page Code
reservation ogxti.c-n by the initiator that is requesting the release for the
same SCSI device as specified in the third-party device ID field. 3 Hecitved
. If the 3rdPty bit is one and the target does not implement the third-party 4 Rhincation tength
release option, then the target shall terminate the cammand with a CHECK 1
OONDITION status and the-sense key shall be set to ILIEGAL REQUEST, 5 Vendor Unigue | -  Reserved | Flag | Link
The MODE SENSE camand (Table - ) provides a means for a target to report
its logical unit or peripheral device parameters to the initiator. It isa
camplementary command to the MODE SELECT cammand for support of devices that
may allow different operating modes.
The page control (PC) field defines the type of parameter values to be
returned as defined below.
DB(7) DB(6) Type of Parameter Values Section
0 0 Current Values
0 1 Changeable Values
SCST-2 Working Draft Proposal  nn-12 1 1 Dot Ml
e The page code specifies which page or pages to return. The page codes are as
\";\ \ defined in Table - .

The allocation length specifies the number of bytes that the initiator has
allocated for retwrned MODE SENSE Data. 2An allocation length of zero
indicates that no MODE SENSE data shall be transferred. This condition ghall
not be considered as an error. Any other value indicates the maximm mumber
of bytes that shall be transferred. The target shall terminate the DATA IN
phase when allocation length bytes have been transferred or when all available
MODE SENSE data have been transferred to the initiator, whichever is less.

SCSI-2 Working Praft Proposal nn—-13
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Current Values

A PC field value of Oh requests the target return the current values for the
page code specified. The current values returned are:

1) The parameters set in the last successful MODE SELECT command.
2) The saved values if a MODE SELECT camand has not been executed.
3) The default values if saved values are not available or not supported.

If the page code is 3Fh, all implemented pages are requested to be returned
by the target.

Irplementors note: Page code Oh is vendor unique and may be returned as the
last page if it is returned at all during a page code 3Fh request. Normally

' the pages are returned in ascending order.

Parameters not supported by the target shall be set to zero. The parameter
length of each page indicates the length of the parameters that are
supported.

Changeable Values

A PC field value of 1h requests the target return the changeable values for
the page code specified. The page requested shall be returned with the bits
that are allowed to be changed set to one. Parameters that are not changeable

shall be set to zero. If any part of a field is changable all bits in that
field are set to one.

If the page code is 3Fh, all implemented pages are requested to be returned
by the target.

Default Values

A PC field value of 2h requests the target return the default values for the
page code specified. The page requested shall be returned with the default
parameters set. Parameters not supported by the target shall be set to zero.
(Implementors note: The value of the parameters returned is intended to avoid

confusion over whether the value of zero is the default or the unsupported
value.) '

If the page code is 3Fh, all implemented pages are requested to be returned
by the target,

Saved Values

A PC field value of 3h requests the target return the saved values for the
page code specified. The page requested shall be returned with the saved
parameters set. Parameters not supported by the target shall be set to zero.
(Implementors note: The value of the parameters retwrmed is intended to avoid
confusion over vhether the value of zero is the default or the unsupported
value.) If saved values are not available or not supported a CHECK
CONDITION status shall be returned with the sense key set to ILLBEGAL REQUEST
and the Additional Sense Code set to Save Parameters Not Supported.

If the page code is 3Fh, all implemented pages are requested to be returned
by the target.

Implementors note: The method of saving parameters is vendor unique. The
parameters must be preserved in such a manner that they are retained when the
target is powered down. Pages can be considered saved when the Mode Select
cammand with the Save Parameters bit set has returned a status of GOOD.

5Cs1-2 Working Draft Proposal nn-14
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The MIDE SENSE data (Table - ) contains a four-byte header, followed by A hall create CHECK CQDITION status
zero eight-byte block descriptors, followed by pages of pa.ram;ter data or ﬁ%ﬁliﬁé}gﬁ‘l Wti:; O(gtherw:lse, the target sl
vendor unique parameters, if any. . sense TLIEGAL. REQUEST.
MOOE lementors Note: The initiator shall issue a MODE SENSE conmand
SENSE Data f;guesting the target to return all Changeable values (PC field
confiquration 0 1 and Page Code 3Fh in byte 2 of the MODE SENSE CrB) prior
it! 1 1 ' I ' ' 1 1 to issuing any MODE SELECT camands, in order to find out which Pages are
Blfg;t} L : ¢ i ? ! ¢ i 4 ] ¢ 1 2 i b H implemented by the target and the length of each Pages for that particular
1] ] 1 1 ] ¥ 1 1 i
IUN.
: sidiei After a power up condition or hard SCSI reset condition, tge following
E .
1 Feserved is required of the target in, response to a MIDE SENSE comman
2 Feserved If Default Values are requested report the default values.
3 Reserved If Saved Values are requested, report the valid restored parameters,
= or restore the parameters and report them, If the saved parameters are rot
H Page v able to be accessed in non-volatile mamory terminate the cammand with a CHECK
: s i OONDITICN status and the sense key set to NOT READY,
° S s | el If the current values are requested, report a valid set of saved parameters,
i Length or restore the ameters and report them., If the current parameters are not
! - Page-Specific Paramater able to be acces?s;d in non-volatile memory terminate the cammand with a CHECK
2 CONDITICN status and the sense key set to NOT READY. Anatteuptmaybe;\:deth
- -l - Speci to identify the parameters if the target is unable to save parameters. e
n Fog ific Paremeters = targets option it may report default values.

The sense data length specifies the length in bytes of the following MODE
SENSE data that is available to be transferred during the DATA IN phase. The
sense data length does not include itself.

Blocks of parameters called pages may be sent to the target in the DATA
phase of the MODE SELECT cammand, following the MODE SELECT header.

Each defined Page is preceded hy a Header of two bytes defining the Page
Code and the length of the page. Following the Header the Pages are separated
into sub-blocks containing a list of related flags and/or values,

The Parameters Saveable (PS) bits of each Page Header are set to cne by the
target to indicate that the supported parameters can be saved by the target.
PS bits set to zero indicates that the supported parameters cannot be saved by
the target.

The Page Code identifies the meaning of the following bytes in the Page. The
parameters in the defined Pages are classified in priority to ease
implementation by the target.

The Page-Specific Parameter length indicates the mumber of bytes that the
target supports in each Page. The Page-Specific Parameter Length value of each
defined page, shall not include the Page-Specific Parameter Iength byte. The
target may return in the pages of the MODE SENSE comands as many consecutive i
bytes as it supports, for each page that it supports, without splitting |
fields of multiple bytes, The page length shall be set in the pages of the
MODE SELECT cammands to the value returned by the target in the MODE SENSE
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Group 5 Comands for Mitomatic Medium Changers

12‘1‘1&& Group 5 comands for autamatic medium changer shall be as shown in Table

Group S5 Conmands for Autamatic Medium Changers

Operation

Code Command Name

7

Section Page

Ath

Alh
Adh
ASh
A6h
ATh
ABh
ASh

READ ELEMENT STATUS n.2.1
MOVE MEDIUM n.2.2
EXCHANGE MEDIUM n.2.3

ABh
ACh

BEOh
Blh
B2h
B3h
B4h
BSh
B6h
B7Th
Bih
BSh

BEh
BEDh

BEh
BFh

P PEEEEEEEE R LR RSN s R R

Key: Command implementation is mandatory,
Command implementation is optional.
Operation code is reserved for future standardization.

Operation code is available for vendor unique commands.

o
nounan
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READ ELEMENT STATUS Comrand
Peripheral Device Type: Autamatic Medium Changer
Operation Code Type: Optional
READ ELEMENT STATUS Command

Bit} 7} 6 | 1 a4 {3 } o2 {1 { o |
Byte | | | | : | | | |

0 Cperation Code (38h)

1 Logical Unit Mumber H Reserved

2 [MsB)
e [ Starting Element Address —_—

3 {LsB)

4 (MSB)
m— e Mumber of Elements —_—

5 (LSB)

6 Reserved

7 Reserved

8 Reserved

1
9 Vendor Unique | Reserved | Flag | Link }

memmmmummnd'rablel-)providesaneansfartheta:get
to report the status of its internal elements to the initiator.

The starting element address specifies the first element whose status is to
be reported.

The mumber of elements specifies the number of elements whose status is to

be reported.
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ELEMENT STATUS Data

Biti 7 ' 6 ! 5 | 4 i 3 N T | 1o !
Byte | ' i i i d ! ! i
0 {MSB)
—_—t Starting Cell Address S
1 (LSB)
2 (MSB)
—— — Mumber of Cells e
3 (LSB)
4 Reserved
5 Reserved
! Status Report Data ]
Element Type Code H Data Iength
Data Mask

The starting element address specifies the first element whose status is to
be reported. .

The mmber of elements specifies the number of elements whose status is to
be reported.

The Element Type Code defines the type of element whose status is being
reported. This is used in selecting the proper mask for interpreting the
status data being returned.
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r Element Type Code
{

Code Description Data Length Section
Oh Unused address 1h

1h Storage elemant 1h

2h Input/Cutput element 1h

3h Medium transport element 4h

4h Data transfer element 1h

S5h-Fh Reserved ’

The data mask varies depen‘ding on the element type as defined below.
No Element Defined for Indicated Address
Data Magk - Element Type Code Oh

7 | 6 } s 4 1 3 {2 {1 | o

Vendor Unique | Reserved

Same of the addresses within the range specified by the initiator may not
have been assigned to any element type. This shall not be considered to be an
error. Instead, the target shall respond with the type code bits set to Oh.
Storage Element

Data Mask - Type Code 1h

1 i o

Biti?lﬁl514}3]2
1
]

Vendor Unique | Reserved | Access | Error | Resv'd | Full

The full bit is set to one to indicate that the storage element contains a
unit of media. The full bit is set to zero to indicate that the storage
element does not contain a unit of media.

The error bit is set to cne to indicate that the storage element is in an
abnormal state. This bit is set to zero if the storage element is in its
nomal state.

The access bit is set to one if access to the storage element by the medium
transport element is allowed. This bit is set to zero if access to the storage
elerent by the medium transport element is denied.

All other bits in this data mask are reserved.
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Input/Output Element Address
Data Magk - Type Code Zh

w

2 11 Y o |

Biti?}s]S}i
i
i

Vendor Unigue | Reserved | Bccess | Brror | If0 | Full |

The full bit is set to one to indicate that the Input/Output element
contains a unit of media. The full bit is set to zero to indicate that the
Input/Output element does not contain a unit of media.

The I/O bit is set to one if the unit of media in the Input/Output element
was placed there by an operator, This bit is set to zero if the unit of media
in the Input/Output element was placed there by the medium transport element.

The error bit is set to ¢ne to indicate that the Input/Output element is in
an abnormal state. This bit is set to zero if the Input/Output element is in
its nommal state. An example of an abnormal state would be if the operator
placed the unit of media into the Input/Output element incorrectly.

The access bit is set to one if access to the Input/Output element by the
medium transport element is allowed. This bit is set to zero if access to the
Input/Output element by the medium transport element is denied. (Implementor's
note: An example of when access would be denied is when the operator has
access to the Input/Output element.)

All other bits in this data mask are reserved.

Medium Transport Element Address

Data Mask - Type Code 3h

Biti 7 1 6 | 5 14 1 3 ! 2 P 1 I !
1 ]
0 ! Vendor Unique } Reserved } Error | Full2 | Fullli
{
i
1
NG _—
2 | Reserved
!
i

If the medium transport element is only capable of holding one unit of media
at a time, the fulll bit is set to one if it is holding a unit of media and
the fulll bit is set to zero if it is not holding a unit of media. If the
medium transport element is capable of handling two units of media at once,
the fulll bit is set to one if the medium transport is holding a unit of media
in the first of its medium gripping devices and the fulll bit is set to zero
if the medium transport is not holding a unit of media in the first of its
medium gripping devices.
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Ié the medium transport element is capable of handling two units of media at
once, the full2 bit is set to ana if the medium transport is holding a unit of
media in the second of its medium gripping devices and the full2 bit is set to
zero if the medium transport is not holding a unit of media in the second of -
its medium gripping devices. If the medium transport device is only capable of
handling one unit of media at a time, the full2 bit is reserved.

The error bit is set to cne to indicate that the medium transport element is
in an abnormal state. This pit is set to zero if the medium transport element
is in its normal state,

All other bits in this data mask are reserved.

Data Transfer Element Address

Data Mask - Type Code 4h

Bit! 7 | 6 } s { 4 } 3 } 2 |} 1 }| o

]

]

]

Vendor Unique | Reserved ! Access | Error }Reserved] Full I

The full bit is sst to one to indicate that the data transfer element
contains a unit of media, The full bit is set to zero to indicate that the
data transfer element does not contain a unit of media,

The error bit is set to one to indicate that the data transfer element is in
an abnormal state. This bit is set to zero if the data transfer element is in
its normal state.

The access bit is set to one if access to the data transfer element by the
medium transport element is allowed. This bit is set to zero if access to the
data transfer element by the medium transport element is denied.
{Implementor's note: Access to the data transfer element by the medium
transport element might be denied if a data transfer operation were underway.)

All other bits in this data mask are reserved.
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MOVE MEDTIM Command

Peripheral Device Type: Autamatic Medium Changer
Cperation Code Type: Mandatory

MOVE MEDIUM Command

Bit] 7 1 6 ! 5 | | 3 12 | 1 ! o

Byte | i i i i i i !

0 Operation Code (ASh)
1 Logical Unit Number H Reserved
2 (MsB)

e Transport Element Address _—
3 (LsB)
3 (MSB) .

——f—— Source Address —
4 (LSB)
5 (MsB)

-—_— Destination Address —
6 (LSB)
7 Reserved
8 Reserved
10 Reserved : ! Invert
11 Vendor Unique |} Reserved | Flag | Link

The MOVE MEDIUM Command (Table - ) requests that the target move a unit of

media between two elements of the automatic medium changer.

The transport element address specifies the medium transport element that is
to be used in executing this command.

The source address specifies the location that the unit of media is taken
from. This address may represent a storage element, an input/output element, a
data transfer element or a medium transport element, The target shall return
a CHECK ONDITION status with the sense key set to ITLBGAL REQUEST if the
address specified has not been assigned to a specific element of the automatic
medium changer or if it has been assigned to a medium transport element other
than the one specified in the transport element address field.

The destination address specifies the location that the unit of media is
moved to, This address may represent a storage element, an input/output
element, a data transfer element or a medium transport element, The target
shall return a CHECK CONDITION status with the sense key set to ILLBEGAL
REQUEST if the address specified has not been assigned to a specific element
of the automatic medium changer or if it has been assigned to a medium
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transport element other than the cne specified in the transport element
address field,

The invert bit is used to specify that the orlentation of the unit of media
should be reversed prior to placing it at the destination. If the automatic
medium changer does not support medium rotation for handling double sided
media, this bit is reserved.
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EXCHANGE MEDITM Command

Peripheral Device Type: Auntamatic Medium Changer
Operation Code Type: Optional

EXCHANGE MEDIUM Command

Bi.t! A I
]

.
.
N

.
2

Byte 1 i |
0 Operation Code (A6h)

1 ILogical Unit Number H Reserved
2 (MsB)

——— Transport Element Address —_—
3 (LSB)
4 (MSB)

eaban s Source Rddress e
5 (LSB)
6 (MSB) i

—— — First Destination Address _—
7 (LSB)
8 (MSB)

———— Second Destination Address —_—
9 (LSB)
10 Reserved | Invl | Imv2
11 Vendor Unicque |} Reserved | Flag | ILink
The EXCHANGE MEDIIM Command (Table = ) provides a means for commanding

automatic medium changers that canemilate or have the capablibility of
handling two units of media at the same time to exchange the unit of media in
the transport element with one located at a full element. The unit of media in
the full element is moved to an empty destination element. The target shall
return a CHECK CONDITION status with the sense key set to ILILBGAL RBQUEST if
this command is received while the transport element is holding one unit of
media, if the first destination element is empty or if the second destination
element is full.

The transport element address specifies the medium transport element that is
to be used in executing this command,

The soirce element address specifies the location that the unit of media is
taken fram. This address may represent a storage element, an input/cutput
element, a data transfer element or a medium transport element. The target
shall return a CHECK O®DITION status with the sense key set to ILLEGAL
REQUEST if the address specified has not been assigned to a specific element
of the autamatic medium changer or if it has been assigned to a medium
transport element other than the one specified in the transport element
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address field.

The first destination address specifies the location that the source unit of
media is moved to. This address may represent a storage element, an
input/output element or a data transfer elememt. The target shall return a
CHECK COONDITION status with the sense set to ILLPGAL REQUEST if the
address specified has not been assigned to a specific element of the autamatic
medium changer or iif it has been assigned to a medium transport element other
than the cne specified in the transport element address field,

The second destination address specifies the location that the first
destination unit of media is moved to. This address may represent a starage
element, an input/output element or a data transfer element. The target ghall
return a CHECK COMDITION status with the sense key set to ILLEGAL RBQUEST if
the address specified has not been assigned to a specific element of the
automatic medium changer or if it has been assigned to a medium transport
element other than the one specified in the transport element address field.

The Invl bit is used to specify that the transport element is to be placed
in its inverted orientation prior to depositing the unit of media into the
first destination element.

The Inv2 bit is used to specify that the transport element is to be placed
in its inverted orientation prior to depositing the new unit of media into the
second destination element.

If the automatic medium changer does not support medium rotation for
handling double sided media, the Invl and Inv2 bits are reserved.
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