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1. OUTLINE OF INTERFACE
  

Compact Autoloader is a magnetic tape product classified as a medium changer device
with SCSI interface, consisting of two functional devices (See Table 1).

Table 1  Device Function

Device Name Function
Sequential
Access device

• Magnetic tape drive
• Data read/write to/from cartridge

Media Changer
device

• Managing 10 volume(If barcode option is valid,
  9 volume) LTO cartridges
• Cartridge move mechanism (slot - drive) and loader

Two devices have individually assigned SCSI ID's, each of which is identified as a separate
device by the host. (See Figure 1)

Figure 1  Logical Connection Chart

Compact Autoloader conforms to the following standard :

ANSI Small Computer System Interface - 2  X3T9.2 375D

Refer to the above standard for detailed information (e.g. bus or protocol).

Refer to the following chapters for detailed specification (e.g. commands) about
the loader part (move mechanism part) in Compact Autoloader

Host Device
(Bus ID:7)

Tape Device
(Bus ID:1)

Media Changer
(Bus ID:0)

SCSI BUS

Compact Autoloader

* each ID is variable(0-15)
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(a) Log page code list

List of page codes in the log page which supported by the loader is shown below.

0 (Reserved) Page code(00h)
1 (Reserved)

2 - 3 Page length(0003h)
4 00h
5 30h
6 31h

0         Bit
Byte

7 6 5 4 3 2 1

Figure 3.3 (2)  Format of the Log Page Code List
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(b) Access counter

This counter reports a count value in each access counter which is managed by the
loader.

0 (Reserved) Page code(30h)
1 (Reserved)

2 - 3 Page length(0080h)
4 - 7 Move Count
8 - 11 Drive Mount Count
12 - 15 SCSI Move Count
16 - 19 Drive Communication Count
20 - 23 P Move Count
24 - 27 Y Move Count
28 - 39 (Reserved)
40 - 41 Power ON Count
42 - 43 SCSI Reset Count
44 - 45 Solenoid Move count
46 - 47 Slot#1 Mount Count
48 - 49 Slot#2 Mount Count
50 - 51 Slot#3 Mount Count
52 - 53 Slot#4 Mount Count
54 - 55 Slot#5 Mount Count
56 - 57 Slot#6 Mount Count
58 - 59 Slot#7 Mount Count
60 - 61 Slot#8 Mount Count
62 - 63 Slot#9 Mount Count
64 - 65 Slot#10 Mount Count
66 - 131 (Reserved)

0         Bit
Byte

7 6 5 4 3 2 1

Figure 3.3 (3)  Format of Access Counter
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(c) Retry counter

This counter reports a counter value in each retry counter that is managed by the loader.

0 (Reserved) Page code(31h)
1 (Reserved)

2 - 3 Page length(0040h)
4 - 5 (Reserved)
6 - 7 Y Move Retry Count
8 - 9 (Reserved)

10 - 11 P Move Retry Count
12 - 21 (Reserved)
22 -23 Drive Communication  Retry Count
24 - 25 (Reserved)
26 - 27 SCSI  Retry Count
28 - 67 (Reserved)

0         Bit
Byte

7 6 5 4 3 2 1

Figure 3.3 (4)  Format of Retry Counter
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  3.4 Memory Dump

0 Operation code(EFh)
1 LUN (Reserved)

2 - 5 Start address
6 Mode

7 - 8 Transfer Length
9 Control byte(0)

0         Bit
Byte

7 6 5 4 3 2 1

Figure 3.4  Memory Dump CDB

This command transfers the specified memory block to the initiator.

This command is a vendor unique command.

The Address field differs per Mode field.

The Mode filed specifies the data content to be transferred.

Table 3.4  List of Modes

Mode Transfer Data Length of Data Transferred

00h Device analysis data 100h
10h SCSI command trace Data 400h
FFh Read specified CS memory FFFFh  maximum

others All 0(Reserved) 100h
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  3.5 Mode Sense(6)

0 Operation code(1Ah)
1 LUN RSV DBD(1)      (Reserved)
2       PC Page code
3 (Reserved)
4 Allocation length
5 Control byte(0)

RSV:Reserved

0         Bit
Byte

7 6 5 4 3 2 1

Figure 3.5  Mode Sense CDB

This command sends values and attributes of the loader mode select parameters.

Parameter list that is transferred by this command to the initiator consists of a mode
parameter header and one or more parameter pages.

DBD (Disable Block Descriptor) Specify “1” for this bit.

PC(Page Control) field specifies a type of mode parameter value in the parameter page to
be transferred to the initiator.

Table 3.5  Mode Sense Page Control

PC Description
00b Reports a current value
01b Reports parameters that can be updated with the Mode Select command.

All the bit positions in a field changeable will report "1"(bit positions set to 0's
are not changeable.)

10b Reports the default value.
11b (not supported)

Page Code field specifies a parameter type (page code) to be transferred to the initiator.
Valid page codes are as follows.

1Dh : Element address parameters
1Eh: Medium transport parameter
1Fh : Device capabilities parameter
3Fh : Report of all parameter pages
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Allocation length field specifies a total bytes of parameter lists. The loader will transfer
the data of smaller number of bytes from either the value specified in this field or the
length of all the parameter lists specified in the page code field.

Valid bytes shown by the allocation length differ depending on each page code. Valid
byte length per page code is shown in the following table.

Table 3.5 (1)  Mode Sense Page Code

Page code Contents Byte length

1Dh Element address parameters 24
1Eh Medium transport parameter 8
1Fh Device capabilities parameter 20
3Fh Report of all parameter pages 44

* Configuration of the mode parameter list

Parameter list consists of the mode parameter header and one or three parameter
pages (See Figure 3.5(1)).

Mode parameter header

Parameter page - 1
(Parameter page - 2)

Figure 3.5 (1)  Configuration of the Mode Parameter List

Mode parameter header

0 Mode parameter length
1 - 3 (Reserved)

0         Bit
Byte

7 6 5 4 3 2 1

Figure 3.5 (2)  Mode Parameter Header

Mode parameter length field is only specified in the Mode Sense command. (It is
reserved in the Mode Select command).
This field indicates a length of parameter list which is transferred from the loader to the
initiator (not inclusive of the length of this field). Irrespective of the specified value in the
CDB allocation length, it indicates the valid length of all the parameter list prepared
by the loader.
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Parameter page

General format of the parameter page is shown in Figure 3.5(3), and two formats of
parameter pages supported by the loader will follow.

0 PS(0) RSV Page code
1 Page length(n-1)

2 - n Mode parameter
RSV:Reserved

0         Bit
Byte

7 6 5 4 3 2 1

Figure 3.5 (3)  General Format of the Parameter Page

PS(Parameter Savable) bit has a fixed value 0.

Page length field indicates a length of the mode parameter field residing in the byte 2 and
after.

Mode parameter field specifies the parameter format and its length per page.

(a)Element address parameter

Specifies the number of each element and the address assigned. Addresses are
continuously assigned in each element.

0 PS(0) RSV Page code(1Dh)
1 Page length(12h)

2 - 3 First medium transport element address(0056h)
4 - 5 Number of medium transport elements(0001h)
6 - 7 First storage elementaddress(0000h)
8 - 9 Number of storage elements(000Ah/0009h)*1

10 - 11 First import/export element address(0000h)
12 - 13 Number of import/export elemens(0000h)*2
14 - 15 First data transfer element address(0052h)
16 - 17 Number of data transfer elements(0001h)
18 - 19 (Reserved)

0         Bit
Byte

7 6 5 4 3 2 1

Figure 3.5 (4)  Format of the Element Address Parameter

*1  If barcode reader option is valid, Number of storage elements is 9.
    If barcode reader option is invalid, Number of storage elements is 10.

*2  There are no valid import/export elements specifiable.
    (both of the element address and the number of elements are 0’s)
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Slot position and Element address

Figure 3.5 (5)  Slot position & Element address

  0000h

  0001h

  0006h

  0002h

  0003h
  0004h
  0005h

  0052h

  0056h

Carrier

DriveMagazine

  0007h

  0008h

  0009h

<Standard model>

Slot#1

Slot#7

Slot#8

Fixed Slot

  0000h

  0001h

  0006h

  0002h

  0003h

  0004h

  0005h

  0052h

  0056h
Barcode
reader

Carrier

DriveMagazine

  0007h

  0008h

  Invalid

<Bar Code Reader model>

Slot#1

Slot#8

Fixed Slot
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(b)Transport medium parameter

0 PS(0) RSV Page code(1Eh)
1 Page length(02h)
2 (Reserved) Rot(0)
3 Member number(0)

0         Bit
Byte

7 6 5 4 3 2 1

Figure 3.5 (6)  Format of the Transport medium parameter

Rot(Rotate) : bit is fixed to 0.

Member number : field is fixed to 0.
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(c) Device capabilities parameter

Characteristics of each type of element in the device are shown. The initiator
recognizes functions used from Move Medium command by means of
values indicated in this parameter page.

0 PS(0) RSV Page code(1Fh)
1 Page length(0Eh)
2 (Reserved)  StorDT(1)  StorIE(0)  StorST(1)  StorMT(0)
3  (Reserved)
4 (Reserved)  MT→DT(0)  MT→IE(0)  MT→ST(0)  MT→MT(0)
5 (Reserved)  ST→DT(1)  ST→IE(0)  ST→ST(0)  ST→MT(0)
6 (Reserved)  IE→DT(0)  IE→IE(0)  IE→ST(0)  IE→MT(0)
7 (Reserved)  DT→DT(0)  DT→IE(0)  DT→ST(1)  DT→MT(0)

8 - 11  (Reserved)
12 (Reserved)  MT<>DT(0)  MT<>IE(0)  MT<>ST(0)  MT<>MT(0)
13 (Reserved)  ST<>DT(0)  ST<>IE(0)  ST<>ST(0)  ST<>MT(0)
14 (Reserved)  IE<>DT(0)  IE<>IE(0)  IE<>ST(0)  IE<>MT(0)
15 (Reserved)  DT<>DT(0)  DT<>IE(0)  DT<>ST(0)  DT<>MT(0)

MT : Medium Transport element ST : Storage element
IE : Import/Export element DT : Data Transport element(Drive)

RSV:Reserved

0         Bit
Byte

7 6 5 4 3 2 1

Figure 3.5 (7)  Format of the Device Function Parameter

StorXX bit indicates whether the media storage function is provided or not for
the element of type XX.

1 : An element which can independently stores a cartridge
0 : A virtual element which has no storage function

Any XX>YY bit indicates whether any cartridge movement operation is allowed or
not on either in source(XX) or destination(YY) elements by means of Move Medium
command.

1 : Move Medium command is supported for all the existing elements
0 : Not supported, or supported only for a specific element

Any XX<>YY bits indicates whether, if elements of source (XX), 1st destination (YY)
or 2nd destination (XX) are specified, the cartridge exchange operation is allowed or
not between both specified.

1 : Exchange Medium command is supported for all the existing elements
0 : Not supported, or supported only for a specific element
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  3.6 Move Medium

0 Operation code(A5h)
1 LUN (Reserved)

2 - 3 Transport element address(0000h/0056h)
4 - 5 Source address
6 - 7 Destination address
8 - 10 (Reserved)

11 Control byte(0)

0         Bit
Byte

7 6 5 4 3 2 1

Figure 3.6 Move Medium CDB

This command moves the medium residing in the source element to the destination
element. (Cartridge transfer)

Transport element address field specifies 0 or the medium transport element address of
 the mode sense(1A).

Source/Destination address fields are specified with address from/to which the cartridge
is moved. Refer to the description about Mode Sense command for the allowable address.
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  3.7 Prevent-Allow Medium Removal

0 Operation code(1Eh)
1 LUN (Reserved)

2 - 3 (Reserved)
4 (Reserved) Prvnt
5 Control byte(0)

0         Bit
Byte

7 6 5 4 3 2 1

Figure 3.7 Prevent-Allow Medium Removal CDB

This command permits or prohibits a removal of the magazine mounted in the loader.

Prvnt(Prevent) bit, if set to 1, indicates that a removal of the magazine is prohibited
(door can not open); if set to 0, the bit indicates that it is permitted.

If any initiator issues this command with Prvnt bit set to 1, a removal of the magazine will
be prohibited until one of the following conditions is satisfied :

(1) All the initiators that issued this command with Prvnt bit set to 1 reissue the
   command with Prvnt bit set to 0 to permit the removal.
(2) Receives a Bus Device Reset.
(3) Detects a reset condition.
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  3.8 Read Element Status

0 Operation code(B8h)
1 LUN  VT   Element type code

2 - 3 Starting element address
4 - 5 Number of elements

6 (Reserved)
7 - 9 Alocation length
10 (Reserved)
11 Control byte(0)

0         Bit
Byte

7 6 5 4 3 2 1

Figure 3.8 Read Element Status CDB

Status of the specified element is reported to the initiator.

VT(Volume Tag) bit, If set to 1 and barcode reader is valid, report volume tag information;
If set to 0, not report volume tag information.

Element Type code field specifies a type of element that is reported with this command.

0h : All element types
1h : Media transport element
2h : Storage element
3h : Import/export element (not supported)
4h : Data transfer element

Starting element address field specifies the minimum value of elements addresses in the
status report. Status will be reported for the elements that are specified with element type
code and also have the address specified in this field or those exceeding it.

Number of element field specifies the maximum number of elements on which a status report
is created. It is set to the number of element descriptors which are created by the device.

Allocation length field represents the number of bytes of element status data which the
initiator can receive. If the specified value is smaller than that in the number of element
field above, the loader will transfer as many element descriptors as each of which can
include whole bytes and normally terminate this command.
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Configuration of the element status data

The element status data consists of a header(8 bytes) and one or more element status
pages (See Following Figure 3.8(1)).

Header

Element status page - 1

(Element status page - 2)

Figure 3.8 (1)  Configuration of the element status data

Header

0 - 1 Starting element address
2 - 3 Number of elements

4 (Reserved)
5 - 7 Status length

0         Bit
Byte

7 6 5 4 3 2 1

Figure 3.8 (2)  Header Format

Element status page

Element status page is defined per element type and consists of an element status page
header part (8 bytes) and one or more element descriptors. (See following Figure 3.8(3)).

Element status page header

Element descriptor (0)
～

Element descriptor (x)

Figure 3.8 (3)  Configuration of the Element status page
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Element status page header

0 Element type code
1 PVolTag AVolTag (Reserved)

2 - 3 Element descriptor length
4 (Reserved)

5 - 7 Total descriptor length

0         Bit
Byte

7 6 5 4 3 2 1

Figure 3.8(4)  Format of the Element Status Page Header

Element type Code
01h : Medium Transport Element Status Page
02h : Storage Element Status Page
04h : Data Transfer Element Status Page

PVolTag（Primary Volume Tag）bit indicates if primary volume tag information is included
in each element descriptor or not.

1 : Primary volume tag information is included in element descriptor.
0 : Primary volume tag information is not included in element descriptor.

AVolTag（Alternate Volume Tag）bit is fixed to 0.

Element descriptor length
If PVolTag bit set to 0, element descriptor length is 16.
If PVolTag bit set to 1, element descriptor length is 52.
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Element descriptor

Each element descriptor per element type is shown here after.

(a) Medium Transport element descriptor

0 - 1 Element address(0056h)
2 (Reserved) Except RSV Full
3 (Reserved)
4 ASC
5 ASCQ

6 - 8 (Reserved)
9 SValid INV(0) (Reserved)

10 - 11 Source storage element address
12 - 47 Primary Volume Tag
48 - 51 (Reserved)

RSV:Reserved

0         Bit
Byte

7 6 5 4 3 2 1

Figure 3.8 (5)  Format of the Medium Transport Element Descriptor

Except(Exception) : Status of element
1 : Abnormal
0 : Normal

Full : Represents if the cartridge is provided in the element or not
1 : Cartridge provided
0 : No cartridge provided

ASC(Additional Sense Code) : indicates abnormal element status.

ASCQ(Additional Sense Code Qualifier) : indicates abnormal element detail status.

SValid(Source Valid) : bit indicates that the source storage element address is valid/invalid.
1 : Valid
0 : Invalid

Source storage element address : indicates a storage element out of which the element shown
in this data transfer element is taken out(effective when Svalid=1)

Primary Volume Tag : Consists of a volume ID(32 bytes) and Reserved areas(4 bytes).
If barcode label is not on cartridge or barcode reader fail reading barcode label, volume ID
is set to 20h(32 bytes).
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 (b) Storage element descriptor

0 - 1 Element address
2 (Reserved) Access Except RSV Full

3 - 11 (Reserved)
12 - 47 Primary Volume Tag 
48 - 51 (Reserved)

RSV:Reserved

0         Bit
Byte

7 6 5 4 3 2 1

Figure 3.8 (6)  Format of the Storage Element Descriptor

Element address : Represents an address of the element to be reported in this
element descriptor.

Access : Accessibility to this element by means of the media carriage element
1 : Access permitted
0 : Access inhibited

Functions of other fields and bits are the same with those in the medium transport
element descriptors.
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(c) Data transfer element descriptor

0 - 1 Element address(0052h)
2 (Reserved) Access Except RSV Full

3 - 5 (Reserved)
6 NotB(0) RSV ID Vld LU Vld RSV LUN
7 SCSI bus address
8 (Reserved)
9 SValid INV(0) (Reserved)

10 - 11 Source storage element address
12 - 47 Primary Volume Tag
48 - 51 (Reserved)

RSV:Reserved

0         Bit
Byte

7 6 5 4 3 2 1

Figure 3.8 (7)  Format of the Data Transfer Element

ID Valid : Indicates that SCSI bus address field is valid/invalid.
1 : Valid
0 : Invalid

LU Valid : Indicates that LUN field is valid/invalid.
1 : Valid
0 : Invalid

SCSI bus address : Indicates the SCSI ID used for data transfer element.
(effective when ID Valid =1)

LUN : Indicates the logical unit number of the data transfer element.
(effective when LU Valid =1)

Functions of other fields and bits are the same with those in the medium transport
element descriptors.



NEC Proprietary and Confidential      33/45                       August 19, 2002

  3.9 Release

0 Operation code(17h)
1 LUN 3rdPty 3rdPty Device ID EI
2 Reservation ID

3 - 4 (Reserved)
5 Control byte(0)

0         Bit
Byte

7 6 5 4 3 2 1

Figure 3.9 Release CDB

If the loader is reserved by the initiator that transferred this command, a reserved
condition of the loader is released.

3rdPty(Third Party) bit is not supported.

3rdPty Device ID field is not supported.

EI(Element) bit is not supported.

Reservation ID field is not supported.
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  3.10 Request Sense

0 Operation code(03h)
1 LUN (Reserved)

2 - 3 (Reserved)
4 Allocation length(20h maximum)
5 Control byte(0)

0         Bit
Byte

7 6 5 4 3 2 1

Figure 3.10 Request Sense CDB

This command transfers a sense data held by the loader to the initiator, and then clears it.

Allocation length field specifies a sense data length (byte length) which is allowed to
transfer to the initiator. If set to 0, the loader will not transfer any data and terminate
indicating the Good status. A sense data, if held, will be cleared.

If one of the following conditions resulting in unexecuted event, this command ends
indicating the Check Condition status.

(1) CDB is illegal.
(2) No sense data is unable to transmit due to a hardware error.
(3) Unrecoverable errors are detected on the SCSI bus.
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0 Valid(0) Error code(70h/71h)
1 Segment number(00h)
2 FM(0) EOM(0) ILI(0) RSV Sense key(SK)

3 - 6 Information(Reserved)
7 Length of additional sense data(18h)

8 - 11 Command specific information(Reserved)
12 ASC(Additional Sense Code)
13 ASCQ(Additional Sense Code Qualifier)
14 FRU(Field Replacable Unit)code(0)
15 SKSV
16 Sense key specific information
17

18 - 31 Additional sense byte
RSV:Reserved

0         Bit
Byte

7 6 5 4 3 2 1

Figure 3.10 (1)  Format of the Sense Byte

Valid bit is set to 0 fixed (in this case information field is invalid)

Error code indicates the error information of I/O process. With set to 70h, the sense data
indicates the current error information concerning an I/O process termination
caused by Check Condition status or a forcible transition to the bus free phase.

With set to 71h, the sense data indicates a deferred error, a type of error information,
concerning an I/O process which has been already terminated with an indication of Good status
report.

Segment number is not used (fixed to 0).

Each bit of FM(File mark), EOM(End of Medium), ILI(Incorrect Length Indication)
is fixed to 0.

Sense Key(SK) indicates a code used to roughly classify errors or exceptional conditions.
More detailed information is indicated in the additional sense code (ASC) and additional
sense code qualifier (ASCQ).

List of sense keys is shown below.
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Sense Key Name Description
0 No Sense No specific sense data is existing
2 Not Ready Access is not ready to device
4 Hardware Error Unrecoverable  error detected on H/W
5 Illegal Request Illegal in CDB,parametor or Identify
6 Unit Attention Unit attention condition occurrs

B Aborted Command abnormal condition.Retry form the
initiator is availabe

etc (No Use)  

Figure 3.10 (2)  List of Sense Keys

Information is not used.

Command specific information is not used.

ASC(Additional Sense Code) is a code used to classify errors or exceptional conditions
that were generated, supplementing to the sense key information.

ASCQ(Additional Sense Code Qualifier) is a code, given per ASC, to further break down
the ASC.

A list of ASC/ASCQ for the loader is shown below.
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Figure 3.10 (3)  List of ASC/ASCQ

FRU(Field Replaceable Unit) is always set to 0.

SKSV(Sense-Key Specific Valid) bit indicates that the sense key specific information
field, byte 15 to 17 in the sense byte, is valid.

Sense key specific information provides supplemental information for the error analysis
to the specific sense key.

ASC/ASCQ SK Description Remarks
00/00 0 No additional sense information
04/00 2 Loader is not ready
04/01 2 Loader is in process of becoming ready

04/02 2 Loader is not ready, initialization command
required

04/80 2 Loader is not ready,during download mode
04/83 2 Loader is not ready, door open
04/84 2 Loader is not ready, magazine not present
04/85 2 Loader is not ready, key open
20/00 5 Invalid command operation code
21/01 5 Invalid element address
24/00 5 Invalid field in CDB
25/00 5 Logical Unit not supported
26/00 5 Invalid microcode in WRITE BUFFER command
29/00 6 Power on,reser,or bus device reset occurred
3B/0D 5 Cartridge destination element full
3B/0E 5 Cartridge source element empty

3B/83 5 Loader is unable to access the tape drive at this
time

3D/00 5 Invalid bits in identify message

3F/01 6 Microcode has been changed by a WRITE
BUFFER command

43/00 B Message phase error
44/00 4 Loader internal error
45/00 B Reselection failure
47/00 B SCSI parity error

48/00 B INITIATOR DETECTED ERROR message
received

49/00 B Invalid message is received
4A/00 B Command phase error
4B/00 B Data phase error

ASC/ASCQ : Additional Sense Code/Additional Sense Code Qualifier
SK : Sense Key
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The loader indicates the information concerning byte and bit locations on the CDB or
parameter list which specify illegal parameters, if a sense key is Illegal Request(5).

15 SKSV C/D (Reserved) BPV Bit pointer
16 - 17 Field pointer

0         Bit
Byte

7 6 5 4 3 2 1

Figure 3.10 (4)  Location Information for Illegal Parameter

C/D(Command/Data) set to 1 indicates an illegal parameter specified on the CDB. If set
to 0, it indicates that an illegal information is found on the parameter list that was
received from the initiator in the data out phase.

BPV(Bit Pointer Valid) set to 1 indicates the bit pointer field is valid.

Bit pointer indicates a bit position (most significant bit is 7) at which an illegal value was
assigned on the byte specified with a field pointer.

Field pointer indicates a byte position on CDB or parameter list where an illegal
parameter is specified.

Additional sense byte specifies this device specific sense information.

Formats of the additional sense byte are shown below.

18 Error Code
19 - 20 Source address
21 - 22 Destination address

23 S/DAV Key RSV MTC DP MTD RSV MP
24 ST7 ST6 ST5 ST4 ST3 ST2 ST1 ST0
25 (Reserved) ST9 ST8

26 - 29 H/W Information
30 - 31 (Reserved)

RSV:Reserved

0         Bit
Byte

7 6 5 4 3 2 1

Figure 3.10 (5)  Format of Additional Sense Byte
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Error Code field indicates an error on the loader (information non-disclosed).

Source/Destination Address fields indicate the source/destination respectively for CDB
that was carried out when Move Medium command ends with Check Condition status.

S/DAV(Source/Destination Address Valid) bit indicates that in both of Source/Destination
address fields are valid.

Key(Key Open) set to 1 indicates the key is open.

MTC set to 1 indicates a cartridge present in the medium transport element.

DP(Door Open) set to 1 indicates the door is open.

MTD set to 1 indicates a cartridge present in the data transfer element.

MP(Magazine Present) set to 1 indicates a magazine exist in the loader.

Each bit, ST0 to ST9, indicates whether a cartridge resides in the magazine or not.
With set to 1, the bit indicates that the element contains a cartridge.

H/W Information field indicates the loader H/W condition (e.g. operation mode or
sensor information).
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  3.11 Reserve

0 Operation code(16h)
1 LUN 3rdPty 3rdPty Device ID EI
2 Reservation ID

3 - 4 Element list length
5 Control byte(0)

0         Bit
Byte

7 6 5 4 3 2 1

Figure 3.11 Reserve CDB

Loader is to be reserved for a specified SCSI device for the exclusive use.

3rdPty(Third Party) bit is not supported.

3rdPty Device ID field is not supported.

EI(Element) bit is not supported.

Reservation ID field is not supported.
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  3.12 Rezero Unit

0 Operation code(01h)
1 LUN (Reserved)

2 - 4 (Reserved)
5 Control byte(0)

0          Bit
Byte

7 6 5 4 3 2 1

Figure 3.12 Rezero Unit CDB

This command is used to initialize the loader mechanism.

If Initiator is reported Check Condition status(SK=5,ASC/ASCQ=04/02) from the loader,
Initiator shall transfer this command.

With this command issued, the loader, even in one of the following conditions, returns to
its initial location and terminates the operation in the Good status.

(1) When a cartridge is loaded in a drive ,if this command is transferred, the
   cartridge is not unloaded.
(2) When a cartridge is present in medium transport element, and at the same time,
   for any reason, the source storage element address cannot be identified.

When this command is received under any of the following conditions, it terminates with
the Check Condition status. (sense key : Not Ready)

(1) The initialization is in progress
(2) The door is open
(3) When the magazine is ejected
(4) Device is abnormal condition
(5) The key is open
(6) A cartridge present in medium transport element and source storage element
  address is unknown.
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  3.13 Send Diagnostic

0 Operation code(1Dh)
1 LUN PF(1) RSV ST(1) DO(0) UO(0)
2 (Reserved)

3 - 4 Parametor list length
5 Control byte(0)

RSV:Reserved

0         Bit
Byte

7 6 5 4 3 2 1

Figure 3.13 Send Diagnostic CDB

This command directs the loader to carry out either the self-diagnostic test which the
loader is equipped with or a specific operation specified with a parameter list transferred
from the initiator.

PF(Page Format) bit is always set to 1.

ST(Self Test) bit is always set to 1.

If the diagnostic test is normally completed, the loader ends this command with
generating the Good status. Any errors, if detected, will be reported by generating
Check Condition status. Detailed error information is also reported in the status byte,
then Receive Diagnostic Results command is not supported.

DO(Device Off-line) bit is always set to 0.

UO(Unit Off-line) bit is always set to 0.

Parameter list length is invalid.
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  3.14 Test Unit Ready

0 Operation code(00h)
1 LUN (Reserved)

2 - 4 (Reserved)
5 Control byte(0)

0         Bit
Byte

7 6 5 4 3 2 1

Figure 3.14 Test Unit Ready CDB

This command is used to report the loader status to the initiator.

When the loader is in the status where an accessor control related command (e.g. Move
Medium) is in the executable(i.e. Ready) mode, this command terminates with the Good
status.

If the loader is in any of the following condition, the command terminates with Check
Condition status (sense key : Not Ready).

(1) The initialization is in progress
(2) When the door is open
(3) When the magazine is ejected
(4) Device is faulty
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  3.15 Write Buffer

0 Operation Code(3Bh)
1 LUN   (Reserved) Mode(7)
2 Buffer ID(0)

3 - 5 Buffer Offset
6 - 8 Allocation Length

9 　　　Control Byte(0)

0         Bit
Byte 7 6 5 4 3 2 1

Figure 3.15 Write Buffer CDB

Write Buffer Command is used for FW upgrade.
The loader is only able to receive Write buffer command in FW upgrade mode..
The loader FW size is 256kbyte, so the initiator must issue Write buffer command
8 times until FW upgrade completes.

Mode field specifies “7” for FW download and Flash ROM update.

Buffer ID field is fixed 0.

Buffer Offset field specifies the transfer offset. The offset is set from “0” to “0x38000”
by increasing “0x8000”.

Allocation length field specifies the transfer length. The length is fixed “0x8000”(32kbyte).

After FW upgrade finished, the loader reboot with Unit Attention(3F01).
In the following conditions, the loader terminates in Check Condition status.

 (Sense Key : Illegal Request)
 (1)The field in Write buffer command is invalid.(ASC/ASCQ : 24/00)
 (2)The loader is not FW upgrade mode.(ASC/ASCQ : 20/00)
 (3)The transfer data in Write buffer command is invalid.(ASC/ASCQ : 26/00)

If the loader receives a command except Write buffer,Inquiry,Request sense and Memory
 dump command during FW upgrade mode, it terminates in Check Condition status.
 (Sense Key : Not Ready, ASC/ASCQ : 04/80)
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4. STATUS

In the following, define of status byte.

Bit7 6 5 4 3 2 1 0
(Reserved) Status byte code RSV

↑

0 0 0 0 0 Good
0 0 0 0 1 Check Condition
0 0 1 0 0 Busy
0 1 0 0 0 Intermediate(Not supported)
0 1 1 0 0 Reservation Conflict

etc. (Reserved)
RSV:Reserved

Figure 4.1 Status byte code

Good : Used on the last command of any nexus when the last command finishes correctly.

Check Condition : Used to report any error condition that generates a contingent allegiance
for the command. Unexpected disconnect may be used when the device cannot report by
other means. This is an allowable SCSI-2 option. The device prepares sense data for the event
that may be retrieved with a Request Sense command. If Check Condition status is
presented, a contingent allegiance does exist. If Unexpected Disconnect is used, sense data is
prepared but no contingent allegiance exists (per the SCSI-2 standard).

Busy : Target is in the busy, where a command issued by the initiator is unacceptable.

Intermediate : Command, which indicates a command link, normally ends the execution.
(NOT SUPPORT)

Reservation Conflict : Used when an initiator not holding a current reservation attempts to
execute an unauthorized command while a reservation is in effect.


