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Group 1 Commands for Autcmatic Medium Changers
The Group I commands fnr,autnmatic medium changer shall be as shown in Ta: .-
12-B.
March 10, 1987 Group 1! Commands for Automatic Medium Changers
Operation
TO: Working Group and Code Type Command Name Section Fage
Accredited Standards Committee X3T9.2 e —————————— e —————— e ———
20h v
FROM: Skip Jones 2ih v
MAXTOR CORPORATION 2eh v
150 River Oaks Parkway 23h v
San Jose, CA 95134 24h v
{(408) 432-1700 25h v
’ 2th v
SUBJ: Changes and Additions to the Automatic Medium Changer 27h v
Proposal by Hichael Rudy of FILENET ‘ 2sh v
23h v
2Ah v
Attached for your review is a proposal for replacing the Group O Ebh K
EXCHANGE HMEDIUM" command. The extended version allows .all 2Ch K
addresses of an exchange process to be defined in one ten-byte 20h R
command. 2Eh R
— 2Fh Fe
(- Also attached is a proposal for adding "SIDE" bits to the 30h R
data masks returned in a READ ELEMENT STATUS command. These 21h R
\j optional bits can be used by changers that have the ability to 32h R
detect how the media is positioned with regard to Side A or 33h B
Side B. ; 34h R
35| R
Another proposal is to change the Operation Code of the MOVE 3Eh R
MEDIUM command from a 37h to a 39h to avoid conflicts with 37h R
device types. 38h 5] READ ELEMENT STATUS n.2.1
39h M- MOVE MEDIUM n.2.2
One issue that requires further attention is that of ADDITIONAL 3Ah o EXCHANGE MEDIUM n.2.3
SENSE CODES. 2Bh R
3Ch R
3Dh R
3Eh R
3Fh R
tey: M = Command implementation is mandatory.
0O = Command implementation is optional.
R = OQOperation code is reserved for future standardization.
V = Operation code is available for vendor unique commands.
SCS1-2 Working Draft Proposal nn-12
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EXCHANGE Command

The =econd destination addarecss specities the location that the firet
destination media 1s moved to. This address may represent a storage etemen: .
an input/output element, a data transfer element, or a medium transport
element . 1ne target shall return a CHECK CONDITION status with the sense €.
eot to ILLEGAL REQUEST 14 the address specified has not been assianed to 2
specific element of the automatic medium changer.

Feripheral Device Type: Automatic Medium Changer
Dperation Code Type: Optional

EXCHANGE MEDIUM Command

eSS s ==m=Ems= S=sSSs===sSs ==========
Bit! i i l ! ' | ~
Bvte ; & . & . 5 i 4 i 8 g 2 : ! The Invi bit is used to specify that the transport element is to be place~
P i === __l==== : : : L 1n i1ts i1nverted orientation prior to withdrawing the unit of media from inc
0 : Operation Code (3Ah) first destination element. -
______ = R . e GO e e e e
The Inv@ bit 1s used to specify that the tranmsport element 1s to be place

1 ¢ Logical Unit Number H Reserved
' 1h 1te 1nverted orientation prior to depositiing the unit o+ media 1nto AN

secone destination element.

[f{ the automatic megium changer does not support medium rotation for
rendling doubte sided media. Lhe invl and 1nvZ2 bits are not implementco.

Vendor Uniaue

The EXCHANGE Command (Table _—_} provides a means +or cammanding
automatic medium changers that can emulate or have the capability of handiin
two units of media at the same time to move a unit of media from a source
element to a full destination element. The unit of media in the full elemen!
1s moved to an empty destination element. The target shall return a CHEC}
CONDITION status with the sense key set to ILLEGAL REQUEST if this commanc -
received when the first destination element is empty or when the second
destination element is full.

The source address specifies the location that the unit of media is talen
fram. 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 ILLEGAL REQUEST 1+
the address specified has not been assigned to a specific element fof the
automatic medium changer.

The first destination address specifies the location that the source unat
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
ILLEGAL RERUEST if the address specified has not been assigned to a specific
elemeht of the automatic medium changer.
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CAutomatic Medium Lhangers c 11 : mulomatic Mediam Changers Ee1lrc

REAL ELEMENT STwTUE Command ELEMENT STATUE Data

Feripneral Levice Type: Automatic Medium LChanger
Operation Cooe Tvpe: Optional

READ ELEMENT STATUS Command

Operat:on Code (3P0 _____ [— Number o+t Cells ——

1 ¢ looical Unit Number H keserved . § o e e e e - e

i : Heser ved

Ihe startino element address specities the firsl element whose slalus e Ur
be reportea.

heserved

The number of etements specifies the number ot elements whose status 1< v

Reserved be reporiea.

The tlement [vpe Code defines the type of element whose status 1s be:no
reporied. This 18 used 1n setecting the prooer masl tor interpgretinag the
ctatus data bei1ng returned.

The READ ELEMENT STATUS Command lable (_—_) provides a means +or the t&--
to report the status of 1ts internal elements to the initiator.

Ine startino element address specities the first element whose statuz 1:¢ -
be reported.

The number of elements specifies the number of elements whose status 1= t:-
be reported.
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Automatic Medium Chanaers c/1t.z
1he Sdvalid bit 1= the side valid bit. When this 1= set to rero the Cice
Element Tvpe Lode 12 not valio. Wnen this bit 1= set 10 one the Sioe B bit 1noicates whior
1€ 1n loading position.

== {3 f 3t 4t 4 F t ¢ -3t 131 & t - 3-33 = =R EE
Code Descraiption Section A1l otner bits 1n this data mask ti1eld are reserved.
O No element defined for indicated address
1h Storage element .
2h Input/Output element ¥
3h Medium transport element
4h Data transter element
Sh—Fh Reserved

Ew——mEmSEm———=—==—====== P pp— S

1ne data mashk varies depending on the element type as defined below.
No Element Detinena for Indicatea Address

Lata Mast - Element lype Lode tn

some O+ the addresses within the ranae specitied by the 1nmitiator mav no'
have been assigned to anv element type. Thas shall not be considered to be &
error. lnstead. the taroet shall respond with the tyvpe code bits set to un.

Storage Element

[ata Mas! - Type Code 1h

Sdvalid: Side B | Access ! Error |} Resv’'d | Full

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

The error bit is set to one to indicate that the storage element is 1n an
abnormal state. This bit is set to zero if the storage element is in 1ts
normal state.

The access bit 1s set to one 1f access to the storage element by the meadium
transport{ element 15 allowed. This bit 1s set to zero 1+ accese to the storé&ne
element by the medium transport element is denied.

1he Side K bit is set to zero 1f side A of the media is in lo.o.i0Q position.
This bit 15 set to one to indicate side B is in loading position. This bit
15 onlv valid when the Sdvatid bit 1s set to one.

SCSI-2 Working Draft Froposal nn-18
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Automatic Medium Crangers erdloz

Input/Output Element Addrecs

Dlata Mask - Type Code 2n

¢ 5dValid! Side B | Access | Error | 1/0 ! Full

The full bit is set to one to indicate that the Input/Output element
Ttontains a unit of media. The full bat 1s set to zero to i1ndicate that tnec
Input /Dutput element does not contain a unit of media.

The I:0 b1t 12 set to one 1t the unit of media 1n the Input/Output eilcms: -
weée placed there bw an operetor. This bit 1s set to zere 1f the unit o+ av
1n the lnout/Output element was placea there by the medium transport eleme- .

Ihe erraor bit 1 set to one to 1ngicate tnat the Input.Output etement 19
an abnormal state. This bit 15 set to zerc 1f the Input.Output element 1= -
112 normal ctale. AN e-ample o+ an abnormal state woulo pe 1+ the operates
piaced the unit ot media :nto the InputsUutout element 1ncorrectlwv.

The acces: bi' 15 sSEl 1o one 1+ accees 1o the lnput/Outoutl element Diw ot
medium Lransowy | element 1c allowed, This b1t 15 set to -ero 1t accesz to ¢
nputsDutout element bv the medium transport element 1= denieg. (ImDismery o
note: #n e ample of when access would be denied 1s when the operator hac
access 1o the lpopuvt/Uutout element .}

The &ide F o1t 15 set to cero 1+ side A ot the mea:a 1= 1N loadino pasilio” .
lhi1z brt 15 tel to one to 1ndicate side B 15 1n loading positlion. Thie it
1£ only valid when tne bdvalid bit 1s set to one.

The Sdvalid hit 1= the side vaiid bit. When this 1s set Lo cero the Sioc k
<

1€ not valio. When this b1t 15 set Lo one the Side B bit indicates which
15 1n loadinga position.

Medium Transport Element Address

bata Mask - Type Code 3h

14 the medium transport element 1s only capable ot holding one umit o+ medi:
at a time., the tulll bit 15 set to one 1 1t 15 holding a unit of med:a ana
the futll bit 1s set to zero 1+ 11 1s not holding a unit o+ media. 1+¥ the
medium transport element 1s capable of handling two units of media at once.
the +tultl bit 1s set to one 1¥ the medium transport i1s holding a umt ot meoisz
1n the first of its medium gripping devices and the fulll bit is set to zero

&CS1-2 Workina Dratt Proposal A
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1+ the medium transport 15 not holding a unit ©f media 1n the first o+ i1's
medium gripping devices.

If the medium transport element is capable of handling two units of mec:a 2
once. the {full2 bit 1s set to one 1¥ the medium transport 1s holding a urit -
media 1n the second of its medium gripping devices and the fullZ bit i1s se: s
cero 1+ the medium transport is not holding a unit o+ media in the secong r-
1te medium graipping devices. If the medium transport device is only capabie
handling one umt of media at a time, the full2 bit is reserved.

The error bit i1s set to ane to indicate that the medium transport elemen:®
1n an abnormat state. Thnis bit is set to zero 1f¥ the medium transport eien-r
1s in 1ts normal state.

1+ the medium transport element 1s onlv carable ot helding one wumit ot me2:¢
at & time. tne Si1de Bl b1t 15 sel to cero 1+ side A ot the media 15 1%
loading position., Thais bit 1s set to one to i1ndicate side H 15 1n loaging
czei1tion. I+ the medium transport element 15 capable of handling two vnite

o+ media at once. the Side E! bit 1 set to zero 1t side A ot the mecia 12
icading position 1n the +i1rst ot 1te gripping gevices. This D1t 1s set to o~
toc 1ndicate si1de B 1s 1n loading position 1n the first ot 1ts grippino de.irs

1+ the medium transport element 1s onlv capable of holaing cne unit ot me:)
at a time, the Side BE2 b1t 15 not implemented. I+ the medium transport! eiedc-
1€ cacabie ot nandiing two units ot media at once., the Side He b1l 15 set 1.
sero 1f si10e A ot the media 1s 1n loaging position 1n the second o+ 1ts
cripping devices. This bit 15 set to one 1o 1naicate side b 1= 1n loadino
posi1tion in the second of i1ts graipping devices. This bit 1s onlv valid wher
itrne bdvValia bit 1s set to one.

The SdValid bit 1s the side valid bit. When this 1s set to zero the Side hi "
and bSide BZ bils are not vatid. When this bit 1s set to one the Side bl en:
Side EZ bits indicates which sides are 1n loading paosition.

Dlata iranster Element fAddress

Data Mask - Type Code 4h

S : 4 | 3 H e ! 1 ! Q

iSdvalid | Side B | Access | Error (Reserved! Full

The full bit is set to one to indicate that the data transfer element
contains a unit of media. The +ull bit is set to zero to indicate that tne
data transter element does not contain a unit of med:a.

The error bit is set to one Lo indicate that the data transter element 15 ir
an abnormal state. This bit 1s set to zero 1f the data transfer element 1= 1n
1ts normal state.

The access bit 1s set to one 1f access to the data transfer element by the
medium transport element 1s allowed. This bit 1s set to zero 1+ access to the
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data transfer element by the medium transpori element 1s denied.
(Ilmplementor & nole: Access Lo the data transter element by the medium
transport etement might be denmied 1+ a data transfer operation were underw

ine Side B bit 1s set to cero i1f side A of the media 1s 1n loading positics .
Tti1e bit 1€ set to one to i1ndicate side B 1s in loading position. This b::
15 only valid when the Sdvalid bit 1s set to one.

The SdValid bit is the side valid bit. When this 1s set to zero the Side r ¢
12 not valid. When this bit 15 set to one the Side B bit indicates which ¢
15 1n lpading position.

A1l other bits 1n this data mashk are reserved.
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