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The complete picture.


Revision 1.5

· add Host Shading Calibration 

Revision 1.6
· add exposure time and scan speed in INQUIRY command 

· modify Data Type Qualifier for Measure Transfer Time Data Type in READ command

· CHECK CONDITION and BUSY status conditions 

· modify GET DATA BUFFER STATUS Command to return memory size used inside the scanner

· cancel the use of Window Identifier field to specify ADF page number in SET WINDOW command

· change debug mode to test mode and add a definition in SET WINDOW command

Revision 1.7
· add CCD EVEN / ODD ADJUSTMENT ERROR code 

· add the constraint that READ Shading Data command should not precede READ Measure Transfer Time command(s) or SEND Static Speed command

· add the constraint that SEND Shading Data command should not precede READ Measure Transfer Time command(s)  or SEND Static Speed command

Revision 1.8
· add ADF COVER OPEN ERROR code and explanations

· add CCD EVEN / ODD ADJUSTMENT ERROR explanations

· modify TPO LINE MOTOR or SENSOR ERROR to TPO LOCKED or LINE MOTOR or SENSOR ERROR

· spelling corrections

Revision 1.8.1
· change ADF COVER OPEN ERROR from HARDWARE ERROR to PROCESS ERROR

Revision 2.0
· add Green to Red Line Difference and Blue to Red Line Difference in INQUIRY Command.

· add more descriptions for Host Shading Calibration bit of INQUIRY Command, and modify AD 10 bit field in Hardware Configuration Byte of INQUIRY Command.

· add descriptions for mono CCD + filter cylinder models and color CCD models for Scanline Row Average bit, Product identification field, and Scan Speed field in INQUIRY Command.

Revision 2.0.1
· add descriptions for Green to Red Line Difference and Blue to Red Line Difference in INQUIRY command.

Revision 2.1
· modify Gamma No. and add Extra Data Lines in SET WINDOW command.

· modify descriptions for Number of Scan line in INQUIRY command.
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0. 
INTRODUCTION
This manual contains all the SCSI-commands implemented by the Agfa scanner. In order to provide more information to the reader, it basically includes relevant portions from the SCSI-II manual for specific command interests. However, SCSI-II is a complex and complete specification and the SnapScan only use a small part of it. So, some irrelevant information is deleted and for all options or values that the SnapScan supported, an explicit "**" mark is inserted. Moreover, Agfa includes some unique extensions to SCSI-II specifications and they are all explicitly marked as " ** Agfa Specific".

Agfa uses only the following listed commands. They are explained in a separate chapter for each command.


TEST UNIT READY Command


INQUIRY Command


SEND Command


SET WINDOW Command


SCAN Command


READ Command


REQUEST SENSE Command


RESERVE UNIT Command


RELEASE UNIT Command


SEND DIAGNOSTIC Command

1. 
TEST UNIT READY Command (Section 7.2.16 in SCSI-2 document)

Table 7-43 : TEST UNIT READY Command

      Bit

Byte
7
6
5
4
3
2
1
0

0
Operation Code (00h)

1
Logical Unit Number
Reserved

2
Reserved

3
Reserved

4
Reserved

5
Control

The TEST UNIT READY command (table 7-43) provides a means to check if the logical unit is ready. This is not a request for a self-test. If the logical unit would accept an appropriate medium-access command without returning CHECK CONDITION status, this command will return a GOOD status. If the logical unit cannot become operational or is in a state that an initiator action (e.g., START UNIT command) is required to make the unit ready, the target will return CHECK CONDITION status with a sense key of NOT READY.

Table 7-44 : Preferred TEST UNIT READY Responses

Status 
Sense Key
Additional Sense Code and 

Additional Sense Code Qualifier

**GOOD
NO SENSE
NO ADDITIONAL SENSE INFORMATION or other valid additional sense code

**CHECK CONDITION
ILLEGAL REQUEST
LOGICAL UNIT NOT SUPPORTED

CHECK CONDITION
NOT READY
LOGICAL UNIT DOES NOT RESPOND TO SELECTION

CHECK CONDITION
NOT READY
MEDIUM NOT PRESENT

CHECK CONDITION
NOT READY
LOGICAL UNIT NOT READY, CAUSE NOT REPORTABLE

**CHECK CONDITION
NOT READY
LOGICAL UNIT IS IN PROCESS OF BECOMING READY 

CHECK CONDITION
NOT READY
LOGICAL UNIT NOT READY, INITIALIZING COMMAND REQUIRED

CHECK CONDITION
NOT READY
LOGICAL UNIT NOT READY, MANUAL INTERVENTION REQUIRED

CHECK CONDITION
NOT READY
LOGICAL UNIT NOT READY, FORMAT IN PROGRESS

2. 
INQUIRY Command (Section 7.2.5 in SCSI-2 document)

Table 7-14 : INQUIRY Command

      Bit

Byte
7
6
5
4
3
2
1
0

0
Operation Code (12h)

1
Logical Unit Number
Reserved

2
Page Code 

3
Reserved 

4
Allocation Length

5
Control

The INQUIRY command (Table 7-14) requests that information regarding parameters of the target and its attached peripheral device(s) are sent to the initiator. An option allows the initiator to request additional information about the target or logical unit. (see 7.2.5.2).

An enable vital product data (EVPD) bit of one specifies that the target will return the optional vital product data specified by the page code field. If the target does not support vital product data and this bit  is set to one, the target will return CHECK CONDITION status with the sense key set to ILLEGAL REQUEST  and an additional sense code of INVALID FIELD IN CDB.

An EVPD bit of zero specifies that the target will return the standard INQUIRY data. If the page code field is not zero, the target will return CHECK CONDITION status with the sense key set to ILLEGAL REQUEST and an additional sense code of INVALID FIELD IN CDB.

The page code field specifies which page of vital product data information the target will return (see 7.3.4). The INQUIRY command will return CHECK CONDITION status only when the target cannot return the requested INQUIRY data.

IMPLEMENTORS NOTE: It is recommended that the INQUIRY data are  returned even though the peripheral device may not be ready for other commands. 

If an INQUIRY command is received from an initiator with a pending unit attention condition (i.e., before the target reports CHECK CONDITION status), the target will perform the INQUIRY  command and will not clear the unit attention condition (see 6.9).

IMPLEMENTORS NOTES:

(1). the INQUIRY command is  typically used by the initiator after a reset or power-up condition to determine the device types for system configuration. To minimize delays after a reset or power-up condition the standard INQUIRY data should be available without incurring any media access delays. If the target does store some of the INQUIRY data on the device it may return zeros or ASCII spaces (20h) in those fields until the data is available from the device. 

(2). The INQUIRY data may change as the target executes its initialization sequence or in response to a CHANGE DEFINITION command. For example, the target may contain a minimum command set in its non-volatile memory and may load its final firmware from the device when it becomes ready. After it has loaded the firmware it may support more options and therefore return different supported options information in the INQUIRY data.

2.1 
Standard INQUIRY Data (Section 7.2.5.1 in SCSI-2 document)

The standard INQUIRY data (Table 7-15) contains 36 required bytes, followed by a variable number of vendor-specific parameters. Bytes 56 through 95, if returned, are reserved for future standardization.

The standard INQUIRY data format is shown in Table 7-15.

Table 7-15 : Standard INQUIRY Data Format

Bit
7
6 
5
4
3
2
1
0

Byte









0
Peripheral Qualifier
Peripheral Device Type

1
RMB
Device-Type Modifier

2
ISO Version
ECMA Version
ANSI-Approved Version

3
AENC
TrmIOP
Reserved
Response Data Format

4
Additional Length (n-4)

5
Reserved

6
Reserved

7
RelAdr
WBus32
WBus16
Sync
Linked
Reserved
CmdQue
SftRe

8 to
(MSB)
Vendor Identification


15


(LSB)

16 to
(MSB)
Product Identification


31


(LSB)

32 to
(MSB)
Product Revision Level


35


(LSB)

36

Product Revision Level 2 (** Agfa Specific)


37

Hardware Configuration (** Agfa Specific)


38 to

(**AGFA Reserved)


41




42
(MSB)
Pixels Per Scan Line (** Agfa Specific)


43


(LSB)

44
(MSB)
Bytes Per Scan Line (** Agfa Specific)


45


(LSB)

46
(MSB)
Number of  Scan Line (** Agfa Specific)


47


(LSB)

48
(MSB)
Device Optical Resolution (** Agfa Specific)


49


(LSB)

50

(** Agfa Reserved )


51

Scan Speed (** Agfa Specific)


52

First Digit of Exposure (** Agfa Specific)


53

Second Digit of Exposure (** Agfa Specific)


54 

Green to Red Line Difference  (** Agfa Specific)


55

Blue to Red Line Difference (** Agfa Specific)


56 to

Reserved


95




Byte 54 and 55 -> SnapScan 300 and SnapScan 600 only
96 
(MSB)
Day of the week (** Agfa Specific)


98


(LSB)

99

Space (** Agfa Specific)


100 to
(MSB)
Month (** Agfa Specific)


102


(LSB)

103

Space (** Agfa Specific)


104
(MSB)
Date (** Agfa Specific)


105


(LSB)

106

Space (** Agfa Specific)


107 to
(MSB)
Year (** Agfa Specific)


110


(LSB)

111

Space (** Agfa Specific)


112 to
(MSB)
Time (** Agfa Specific)


116


(LSB)

117

Space (** Agfa Specific)


118 to
(MSB)
Vendor-Specific


n

Parameter Bytes
(LSB)

The peripheral qualifier and peripheral device-type fields identify the device currently connected to the logical unit. If the target is not capable of supporting a device on this logical unit, this field will be set to 7Fh (peripheral qualifier set to 011b and peripheral device type set to 1Fh). The peripheral qualifier is defined in Table 7-16 and the peripheral device type is defined in Table 7-17.

Table 7-16 : Peripheral Qualifier

Qualifier
Description

  ** 000b
The specified peripheral device type is currently connected to this logical unit. If the target cannot determine whether or not a physical device is currently connected it will also use this peripheral qualifier when returning the INQUIRY data.

Note: This peripheral qualifier does not imply that the device is ready for access by the initiator.

001b
The target is capable of supporting the specified peripheral device type on this logical unit, however the physical device is not currently connected to this logical unit.

010b
Reserved

  ** 011b
The target is not capable of supporting a physical device on this logical unit. For this peripheral qualifier the peripheral device type will be set to 1Fh to provide compatibility with previous versions of SCSI. All other peripheral device type values are reserved for this peripheral qualifier.

1xxb
Vendor specific

Table 7-17 : Peripheral Device Type

Qualifier
Description

00h
Direct-access device (e.g., magnetic disk)

01h
Sequential-access device (e.g., magnetic tape)

02h
Printer device

03h
Processor device

04h
Write-once device (e.g., some optical disks)

05h
CD-ROM device

  ** 06h
Scanner device

07h
Optical memory device (e.g., some optical disks)

08h
Medium Changer device (e.g., Jukeboxes)

09h
Communications device

0Ah - 0Bh
Defined by ASC IT8 (Graphic Arts Pre-Press Devices)

0Ch - 1Eh
Reserved

1Fh
Unknown or no device type 

A removable medium (RMB) bit of zero (**) indicates that the medium is not removable. A RMB bit of one indicates that the medium is removable.

The device-type modifier field was defined in SCSI-1 to permit vendor-specific qualification codes of the device type. This field is retained for compatibility with SCSI-1. Targets that do not support this field should return a value of zero.(** )

The usage of non-zero code values in the ISO version and ECMA version fields are defined by the International Organization for Standardization and the European Computer Manufactures Association, respectively. A zero code value (**) in these fields will indicate that the target does not claim compliance to the ISO version of SCSI (ISO IS 9316) or the ECMA version of SCSI (ECMA-111). It is possible to claim compliance to more than one of these SCSI standards. 

The ANSI-approved version field indicates the implemented version of this standards and is defined in Table 7-18. 

Table 7-18 : Peripheral Device Type

Code      
Description

        0h
The device might or might not comply to an ANSI-approved standard.

1h
The device complies to ANSI X3.131-1986 (SCSI-1).

    ** 2h
The device complies to this version of SCSI. This code is reserved to designate this standard upon approval by ANSI.

3h - 7h
Reserved

The asynchronous event notification capability (AENC) bit indicates that the device supports the asynchronous event notification capability as defined in 6.5.5.

(1) Processor device-type definition: An AENC bit of one indicates that the processor device is capable of accepting asynchronous event notifications. An AENC bit of zero indicates that the processor device does not support asynchronous event notifications.

(2) All other device-types: This bit is reserved. (**)

A terminate I/O process (TrmIOP) bit of one indicates that the device supports the TERMINATE I/O PROCESS message as defined in 5.6.22. A value of zero (**) indicates that the device does not support the TERMINATE I/O PROCESS message.

A response data format value of zero indicates the INQUIRY data format is as specified in SCSI-1. A response data format value of one indicates compatibility with some products that were designed prior to the development of this standard (i.e., CCS). A response data format value of two (**) indicates that the data will be in the format specified in this standard . Response data format values greater  than two are reserved.

The additional length field will specify the length in bytes of the parameters. (** 31h) If the allocation length of the command descriptor block is too small to transfer all of the parameters, the additional length will not be adjusted to reflect the truncation. 

A relative addressing (RelAdr) bit of one indicates that the device supports the relative addressing mode for this logical unit. If this bit is set to one, the linked command (Linked) bit will also be set to one since relative addressing can only be used with linked commands. A RelAdr bit of zero (**) indicates the device does not support relative addressing for this logical unit. 

A wide bus 32 (WBus32) bit of one indicates that the device supports 32-bit wide data transfers. A value of zero (**) indicates that the device does not support 32-bit wide data transfers. 

A wide bus 16 (WBus16) bit of one indicates that the device supports 16-bit  wide data transfers. A value of zero (**) indicates that the device does not support 16-bit wide data transfers. 

NOTE: If the values of both the WBus16 and WBus32 bits are zero the device only supports 8-bit wide data transfers.

A synchronous transfer (Sync) bit of one indicates that the device supports synchronous data transfer. A value of zero (**) indicates the device does not support synchronous data transfer.

A linked command (Linked) bit of one indicates that the device supports linked commands for this logical unit. A value of zero (**) indicates the device does not support linked commands for this logical unit.

A command queuing (CmdQue) bit of one indicates that the device supports tagged command queuing for this logical unit. A value of zero (**) indicates the device does not support tagged command queuing for this logical unit. 

A soft reset (SftRe) bit of zero (**) indicates that the device responds to the RESET condition with the hard RESET alternative (see 5.2.2.1). A SftRe bit of one indicates that the device responds to the RESET condition with the soft RESET alternative (see 5.2.2.2).

ASCII data fields will contain only graphic codes (i.e., code values 20h through 7Eh). Left-aligned fields will place any unused bytes at the end of the field (highest offset ) and the unused bytes will be filled with space characters (20h). Right-aligned fields will place any unused bytes at the start of the field (lowest offset) and the unused bytes will be filled with space characters (20h).

The vendor identification field contains eight bytes of ASCII data identifying the vendor of the product. The data will be left aligned within this field. (** Agfa)  

NOTE: It is intended that this field provide a unique vendor identification of the manufacturer of the SCSI device. In the absence of a formal registration procedure, X3T9.2 maintains a list of vendor identification codes in use. Vendors are requested to voluntarily submit their identification codes to X3T9.2 to prevent duplication of codes (see Appendix J).

The product identification field contains sixteen bytes of ASCII data as defined by the vendor. The data will be left-aligned within this field. 

(**
“SNAPSCAN” for 300dpi model with filterwheel (mono CCD).


“SNAPSCAN 300” for 300dpi model with trilinear CCD.


“SNAPSCAN 600” for 600dpi model with trilinear CCD.

When the scanners will be officially released, the commands will be changed to:

(**
“SNAPSCAN 300 for the 300dpi model with trilinear CCD.


“SNAPSCAN 600 for the 600dpi model with trilinear CCD. 

The product revision level field contains four bytes of ASCII data as defined by the vendor. The data should be left-aligned within this field. (** if second byte is a period (.), version is X.YY ,otherwise version is XX.YY)

The product revision level 2 field (** Agfa Specific) contains one bytes of ASCII data as defined by Agfa to be used as a suffix for revision level. This byte contains only graphic code( i.e. code value 20h through 7Eh). 

The Hardware Configuration field indicates the installation of hardware options. 

Table 2-1 : Hardware Configuration

Bit      
Hardware Configuration (** Agfa Specific)

 7
AD 10 Bits

6
ADF installation

5
TPO installation

4
Ring buffer       

3
Halftone 16x16   

2
Halftone    8x8

1
Scanline Row Average

0
Host Shading Calibration

AD 10 bits (bit 7) indicates the installation of 10-bit bandwidth of Analog-to-Digital converter. That is, AD converter can convert analog signal into 1024 different levels.  If this bit is set to 0, then an 8-bits AD is installed and output levels are 0 to 255. This bit may also be set when scanner can simulate 10-bit effect with 8-bit AD.

Bit 6 and 5 indicate the installation of ADF (Auto Document feeder) and TPO (Transparency Option), respectively.

Ring Buffer (bit 4) indicates whether or not ring buffer mechanism is used. Depending on this bit, different measure transfer time (READ command) methods should be used, accordingly.

Halftone 16x16 indicates whether or not the scanner can handle 16x16 halftone table.

Halftone 8 x 8 indicates whether or not the scanner can handle 8x8 halftone table.

Only for SnapScan (mono CCD)
“Scanline Row Average specify whether or not an average of the alternate scanline data is needed. Trilinear CCD models never set this bit. For mono CCD with filter cylinder models, this bit will be set when color 1 Pass high speed mode is applied for this scan. If not, this bit will be set to 0.  Since the scanner mechanics use filter cylinder with red, green and blue glass filters to sample scanline data. Color 1 Pass high speed mode will sample two scanlines with every round of the filter cylinder and achieve higher speed. However, the data of these two sampled scanline vary slightly and it will be better to average every row of scanline data with the adjacent row. This bit will only be valid after Static Speed has been set by SEND command  or Dynamic Speed has been derived by Measure Transfer Time operation of READ command.”

Host Shading Calibration indicates whether or not the scanner allows for shading calibration by Host. If it is allowed, Host can use READ Shading Data and SEND Shading Data Command to get and set shading data. If Host did not complete it before SCAN command, scanner will do the shading calibration by itself. For ADF scanning, this bit will be determined each time after SET WINDOW command. Please always check this bit after SET WINDOW command.  It is preferable to do Host Shading Calibration only once in the beginning for continuous ADF gray mode scanning.

The Pixels Per Scan Line field returns the number of pixels to be scanned in each scan line.

The Bytes Per Scan Line field returns the number of bytes to be transferred in each scan line. It contains scanned data bytes and padding bytes.

The Number of Scan Line filed returns the number of scan lines in the scan area. This is calculated from the scan area length and the resolution in Y-Axis, plus all the extra lines of data that is send over to Host. E.g., color CCD line differences data and Host requested Extra Data Lines will all be counted in.

The Device Optical Resolution field returns the optical resolution of the scanner, i.e., the density of CCD cells on scan line. It's returned in unit of DPI(dot per inch).

The Scan Speed (byte 51) is defined by the scanner and is used to control the motor speed. The driver can get this information after using Dynamic Measure method (READ command) or setting Static Speed (SEND command).

Note : The Scan Speed used by the scanner starts from 1 for a Gray scan and 3 for a Color scan. 

The possible values for mono CCD with filter cylinder models are listed below:



1, 2, 3, 6, 12, 18, 24, 30, ...(interval of 6) for Gray



3, 6, 12, 18, 24, 30, ...........(interval of 6) for Color

The driver may first use Dynamic Measure method to measure the transmission time of DMA plus the overhead of the host system and then send the INQUIRY command to get the Scan Speed of the scanner. It is possible for the driver to change the Scan Speed by setting Static Speed again which can be calculated by

Static Speed = Bytes per scan line / (exposure time(ms) * Scan Speed)

The exposure time is defined at Byte 52, 53 of INQUIRY command and ScanSpeed is defined above, e.g., if the driver want to set ScanSpeed as 12, it is better to calculate the Static Speed using ScanSpeed 12 and ScanSpeed 6 and then take the average.

The Exposure time of the CCD is defined at byte 52 and 53 in the unit of millisecond. Simply combine the two digits to get the exposure time, e.g., the value of byte 52 is 2 and byte 53 is 8, then the exposure time will be 2.8 ms. Note that exposure time may be different for different scanning modes.

Only for SnapScan 300 (trilinear CCD) and SnapScan 600 (trilinear CCD):
“Green to Red Line Difference and Blue to Red Line Difference specify how many lines of Green data precede Red data and Blue data precede Red data, respectively.  Bit 6 to Bit 0 define the absolute magnitude and Bit 7 define the sign. Bit 7 equals to 1 implies that Red data precedes the other color. Since the values vary with resolution,  these two fields can only be referenced after the scan resolution is set. To find how many data lines for each color should be discarded, first let Green and Blue use values in these two fields and let Red uses 0. Then subtract those three values by the minimum value of them. Finally, one zero and two non-negative values will be derived and represent how many lines of data should be thrown away for each color, respectively. 

For example,  when Scanner returns 2 and 4  for Green to Red Line Difference and Blue to Red Line Difference, data will come in the following sequence

1st line
R1 G1 B1 ->    R1  X  X

2nd
R2 G2 B2 ->    R2  X  X

3rd
R3 G3 B3 ->    R3 G3 X

4th
R4 G4 B4 ->    R4  G4 X

5th
R5 G5 B5 ->    R5  G5 B5

6th
R6 G6 B6 ->    R6  G6 B6

7th
R7 G7 B7->       ....

Order the data in this order:

R1 G3 B5 = first RGB line

R2 G4 B6 = 2nd  RGB  line

..."
Inquiry data byte 96 to 116 contains information of date and time about the firmware. They're stored as ASCII codes. The Space field (e.g. byte 99) between each field are also specified by Agfa. For example, if firmware data is "Thursday, Nov. 9th 1995,11:00", the content from 96 to 116 is "Thu Nov 09 1995 11:00".

Vital Product Data :

Implementation of vital product data is optional. The information returned consists of configuration  data (e.g., vendor identification, product identification, model, serial number), manufacturing data (e.g., plant and date of manufacture), field replaceable unit data and other vendor- or device- specific data. 

The initiator requests the vital product data information by setting the EVPD bit to one  and specifying the page code of the desired vital product data (see Table 7-22). If the target does not implement (**) the requested page it will return CHECK CONDITION status. The sense key will be set to ILLEGAL REQUEST and the additional sense code  will be set to INVALID FIELD IN CDB.

IMPLEMENTORS NOTES:

(1) It is recommended that the target has the ability to execute the INQUIRY command even when a device error occurs which prohibits normal command execution. In such a case, CHECK CONDITION status would be returned for commands other than INQUIRY or REQUEST SENSE. The sense data returned may contain the field replaceable unit code. The vital product data would be obtained for the failing device using the INQUIRY commands. 

(2) this standard defines a format which allows device-independent initiator software to display the vital product data returned by the INQUIRY command. For example, the initiator may display the data associated for the field replaceable unit returned in the sense data. The contents of the data may be vendor-specific; therefore it may not be usable without detailed information about the device.

(3) This standard does not define the location or method of storing the vital product data. The retrieval of the data may require completion of initialization operations within the device which may induce delays before the data is available to the initiator. Time-critical requirements are an implementation consideration and are not addressed in this standard.

3. 
SEND Command (Section 14.2.6 in SCSI-2 document)

Table 14-16 : SEND Command

Bit
7
6 
5
4
3
2
1
0

Byte









0
Operation Code (2Ah)

1
Logical Unit Number
Reserved

2
Data Type Code

3
Reserved

4
(MSB)
Data Type Qualifier


5


(LSB)

6
(MSB)



7

Transfer Length


8


(LSB)

9

Control


The  SEND command (Table 14-16) transfers data from the initiator to the target. 

The data type code and data type qualifier are defined in the READ command  (see 14.2.5).

The data type qualifier field provides a means to differentiate data  transfers of the same data type code. The values used in this field are vendor specific. 

(SnapScan Specific)



For the case when data type code is halftone, 

B&W 8 (data type qualifier code 00h) : Download one 8x8-byte halftone table to scanner.

Color 8 (data type qualifier code 01h) : Download three 8x8- byte halftone tables to scanner. First download Red halftone table, followed by Green halftone table, then by Blue halftone table.

B&W 16 (data type qualifier code 80h) : Download one 16x16-byte halftone table to scanner.

Color 16 (data type qualifier code 81h) : Download three 16x16-byte halftone tables to scanner. 

First download Red halftone table, followed by Green halftone table, then by Blue halftone table.

(** Agfa Specific)



For the case when data type code is gamma function,

Gray 
 8 (data type qualifier code 00h) : Download  256-byte gray gamma table to scanner.

Red 
 8 (data type qualifier code 01h) : Download  256-byte red gamma table to scanner.

Green 
 8 (data type qualifier code 02h) : Download  256-byte green gamma table to scanner.

Blue
 8 (data type qualifier code 03h) : Download  256-byte blue gamma table to scanner.

Gray 
10(data type qualifier code 80h) : Download  1024-byte gray gamma table to scanner.

Red 
10(data type qualifier code 81h) : Download  1024-byte red gamma table to scanner.

Green 
10(data type qualifier code 82h) : Download  1024-byte green gamma table to scanner.

Blue
10(data type qualifier code 83h) : Download  1024-byte blue gamma table to scanner.

(** Agfa Specific)



For the case when data type code is Static Transfer Speed,

                        download 2 byte static Transfer Speed to the scanner.

The speed is set by the initiator, which is used as the maximum speed limit when the underlying hardware  supports ring buffer. When ring buffer is not supported, the speed setting is ignored. If the speed is set, then the READ command used to dynamically measure transfer time will be performed (if there is) as usual, but the effects will be ignored. The downloaded static transfer speed is in the unit of bytes per millisecond and is immediately effective for this particular scan. When this scan ends, the speed will be reset. If the static speed is not set and there is no READ command to measure transfer time, then a default speed set by the scanner will be used. 

(** Agfa Specific)



For the case when data type code is Shading Data, 



download the maximum scanline width (in bytes) including padding bytes of shading data to 

scanner. The maximum scanline width is 




2550  bytes for device optical resolution 300 dpi at 8.5 inch in gray,




7650  bytes for device optical resolution 300 dpi at 8.5 inch in color, ì




5100  bytes for device optical resolution 600 dpi at 8.5 inch in gray, and ì




15300 bytes for device optical resolution 600 dpi at 8.5 inch in color. ì

The transfer length specifies the number of blocks the target will transfer from the initiator during the DATA OUT phase. The block size is the current block size in the mode parameters block descriptor (see 7.3.3). (** byte ) A transfer  length of  zero, is not to be considered an error  and no data will be transferred. This command will be terminated with a status of RESERVATION CONFLICT if any reservation access conflict (see 9.2.10) exists and no data will be transferred.

SEND Shading Data command should precede SCAN command to be effective. Note also that if there exists READ Measure Transfer Time command(s) or SEND Static Speed command, this command should not precede them. 

4. 
SET WINDOW Command (Section 14.2.7 in SCSI-2 document)

Table 14-17 : SET WINDOW Command

Bit
7
6 
5
4
3
2
1
0

Byte









0
Operation Code (24h)

1
Logical Unit Number
Reserved

2
Reserved

3
Reserved

4

Reserved


5

Reserved


6
(MSB)



7

Transfer Length


8


(LSB)

9

Control


The SET WINDOW command (Table 14-17) provides a means for the initiator to specify one or more windows within the scanning range of the device. 

The transfer length specifies the length in bytes of the data that  will be sent during the DATA OUT phase. 

A transfer length of zero indicates that no window parameters data will be transferred. This condition will not be considered as an error. 

The window parameters data will consist of a header followed by one or more window descriptors (see Tables 14-18, 14-6, and 14-7). Each window descriptor specifies the location, size and scanning method used for a window.

Table 14-18 : SET WINDOW Data Header

Bit
7
6 
5
4
3
2
1
0

Byte









0
Reserved

1
Reserved

2
Reserved

3
Reserved

4

Reserved


5

Reserved


6
(MSB)
Window Descriptor Length


7


(LSB)

The window descriptor length specifies the length in bytes of a single window descriptor. Each descriptor will be of equal  length. The first forty-eight bytes are defined in this standard and the remaining bytes in each descriptor are vendor specific. 

See Table 14-6 and 14-7 for the definition of a window descriptor.

Table 14-6 : Window Descriptor Bytes

Bit
7
6
5
4
3
2
1
0

Byte









0

Window Identifier


1

Reserved


2
(MSB)
X-Axis Resolution


3


(LSB)

4
(MSB)
Y-Axis Resolution


5


(LSB)

6
(MSB)
X-Axis Upper Left


9


(LSB)

10
(MSB)
Y-Axis Upper Left


13


(LSB)

14
(MSB)
Window Width


17


(LSB)

18
(MSB)
Window Length


21


(LSB)

22

Brightness


23

Threshold


24

Contrast


25

Image Composition


26

Bits Per Pixel


27
(MSB)
Halftone Pattern


28


(LSB)

29
RIF
Reserved
Padding Type

30
(MSB)
Bit Ordering


31


(LSB)

32

Compression Type


33

Compression Argument


34 to

Reserved


39




40

Test Mode (** Agfa Specific)


41
Extra Data Lines (** Agfa Specific)
(**Agfa Reserved )
Gamma No (**Agfa Specific )

42

Operation Mode (** Agfa Specific)


43

Red Under Color (** Agfa Specific)


44

Green / Gray Under Color (** Agfa Specific)


45

Blue Under Color (** Agfa Specific)


46 to

Vendor Specific Parameter Byte(s)


n




The window identifier specifies identification of scan window.

When used with the SET WINDOW command, an automatic (auto) bit of one indicates that the target is allowed to create sub-windows within the window specified. An auto bit of zero (**) indicates that target is not allowed to create sub-windows.

When used with the GET WINDOW command, an auto bit of zero indicates that the window was defined directly by the SET WINDOW command. A value of one indicates that the window was defined by the target. This is a sub-window within a window defined by a SET WINDOW command.

The window identifiers assigned by the target will be unique and not currently in use. The parameters for the sub-windows may be retrieved using the GET WINDOW command.

The x-axis resolution field specifies the resolution in the scan line direction. The unit of measure is picture element (pixels) per inch. A value of zero specifies the default resolution.

The y-axis resolution field specifies the resolution in the base line direction. The unit of measure is scan line per inch. A value of zero specifies the default resolution.

The x-axis upper left field specifies the x-axis coordinate of the upper left corner of the window. This coordinate is measured from the scan line using the target's current measurement unit divisor (see 14.3.3.1). (** pixel )

The y-axis upper left field specifies the y-axis coordinate of the upper left corner of the window. This coordinate is measured from the base line using the target's current measurement unit divisor (see 14.3.3.1). (** pixel )

The window width field specifies the width of window in the scan line direction. The window width is measured using the target's current measurement unit divider . (see 14.3.3.1) (** pixel )

The window length field specifies the length of window in the base line direction. The window length is measured using the target's current measurement unit divider . (see 14.3.3.1) (** pixel )

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 normal setting. (** values other than 0 are reserved by Agfa  to be defined later )

The threshold field specifies the threshold at which scan data is converted to binary data. A value of zero specifies the default threshold or automatic threshold control if it is supported. Any other value indicates a relative threshold setting with 255 being the highest setting, one being the lowest setting, and 128 being the normal setting. 

The contrast field 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 lowest setting, and 128 being the normal setting. (** values other than 0 are reserved by Agfa  to be defined later )

The halftone field specifies the level of halftone at which the scan data is converted to binary data. The values

in this field are vendor specific. The halftone field is used in conjunction with the image composition field.

(** Agfa Specific)
Byte 35 bit 7 








1 
use downloaded halftone table








0
reserved by AGFA

The image composition field specifies the type of scan operation requested. The image composition is defined as shown in table 14-8.

Table 14-8 : Image Composition Codes

Code 
Description

00h
Bi-level black & white

01h
Dithered/halftone black & white

02h
Multi-level black & white (gray scale)

03h
Bi-level RGB Color

04h
Dithered/halftone RGB Color

05h
Multi-level RGB Color

83h
Bi-level RGB Color for 3 pass (** Agfa Specific)

84h
Dithered/halftone RGB Color for 3 pass 

(** Agfa Specific)

85h
Multi-level RGB Color for 3 pass

 (** Agfa Specific)

06h - 82h
Reserved

86h-FFh
Reserved

The bit per pixel field specifies the number of bits used to represent the intensity of a single color.

A reverse image format (RIF) bit of zero indicates that white pixels are to be indicated by zero and black pixels are to be indicated by ones. A RIF bit of one indicates that white pixels are to be indicated by ones and black pixels are to be indicated by zero. The RIF bit is applicable only for images represented by one bit per pixel.

The padding type field specifies how the target will pad the image data transmitted to the initiator, if it is not an integral number of bytes. The padding type is defined in table 14-9.

Table 14-9 : Padding Types

Code
Description

       **   00h
No padding

01h
Pad with 0's to byte boundary

02h
Pad with 1's to byte boundary

03h
Truncate to byte boundary

04h - 06h
Reserved

       **   07h
Pad with don't care to double word boundary

The bit ordering field specifies the order in which data is transferred to the host from the window. The bit 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 values in this field are vendor specific.

The compression type and compression argument fields specify the compression technique to be applied to the image data (see Table 14-10).

Table 14-10 : Compression Types and Arguments

Compress Code
Description
Compression Argument

         ** 00h
No compression
Reserved

01h
CCITT Group III, 1 dimensional 
Reserved

02h
CCITT Group III, 2 dimensional 
K factor 

03h
CCITT Group IV, 2 dimensional 
Reserved 

04h - 0Fh
Reserved
Reserved

10h
Optical Character Recognition (OCR)
Vendor Specific

11h - 7Fh
Reserved 
Reserved

80h - FFh
Vendor Specific
Vendor Specific

The test mode (** Agfa Specific) is used by AGFA to activate various scanner test mode. In a normal scan, the correct value must also be set, accordingly.

bit 7  dark mode 


0 : scan in normal mode


1 : scan in dark mode (for image quality test only)

bit (1,0)  configure scanner memory size


(0,0) : 32 KB 


(0,1) : 64 KB


(1,0) : 128 KB

The Extra Data Lines (** Agfa Specific) are used to specify how many data lines should be produced by the scanner, after those data lines are defined by window length. This is intended to provide environment reference data for image processing by host. Value of bit (7..5) can specify up to 7 lines of data. If no extra data is needed, 0 must be filled.

The gamma No (** Agfa Specific) is used to choose the gamma table to use 

bit 0

  
0 : use scanner default gamma table


1 : use downloaded gamma table

The operation mode (** Agfa Specific) is used to specify specific operation mode for this scan.

bit 7  speed or quality mode 


0 : scan in high quality mode


1 : scan in high speed mode

bit 6  scan purpose


0 : scan in preview mode


1 : scan in normal mode

bit 5  backtrack mode


0 : backtrack performed after temporary stop. Motor will move backward then 
   
     forward between two separated blocks.


1 : no backtrack action to continue scan after temporary stop

bit 4  ADF applied


0 : scan without ADF. If ADF is installed, just ignore the existence of ADF. 
  
     Scanning is performed by the normal procedure of flatbed.


1 : scan with ADF if ADF is installed. 

bit 3  transparency kit applied


0 : scan without TPO. If TPO is installed, just ignore the existence of TPO and 
     scan with a normal reflective document procedure.

 

1 : scan with TPO if TPO is installed.

bit 2  document material


0 : positive film ( slide )


1 : negative film

bit 1  under color removal 


0 : no removal of under color


1 : remove under color. When this bit is on, the scanner will use downloaded under 
     color ( SET WINDOW command Byte 43 ~ 45 ) to remove the color cast. This 
     function only works with negative film scanning.


bit 0  reserved

Red Under Color (** SnapScan Specific - Byte 43) is used to set the under color of red component for the negative film. The default value is FFh, i.e., no color cast. Lower value means deeper color cast.  

Green / Gray Under Color (** SnapScan Specific - Byte 44) is used to set the under color of Green or Gray component for the negative film. When doing gray scanning (set with Image Composition Code ), this field set Gray Under Color. When doing color scanning, this field set Green Under Color. The default value is FFh, i.e., no color cast. Lower value means deeper color cast.

Blue Under Color (** SnapScan Specific - Byte 45) is used to set the under color of blue component for the negative film. The default value is FFh, i.e., no color cast. Lower value means deeper color cast.

5. 
SCAN Command (Section 14.2.5 in SCSI-2 document)

Table 14-15 : SCAN Command

Bit
7
6 
5
4
3
2
1
0

Byte









0
Operation Code (1Bh)

1
Logical Unit Number
Reserved

2
Reserved

3
Reserved

4

Transfer Length


5

Control


The SCAN command (Table 14-15) requests the  target to begin a scan operation. 

The transfer length specifies the length in bytes of the window identifier list that will be sent during the DATA OUT phase. A transfer length of zero indicates that no data will be transferred. This condition will not be considered as an error. 

The window identifier list consists of zero or more window identifiers each of which specifies a window to be scanned.

6. 
READ Command (Section 14.2.4 in SCSI-2 document)

Table 14-13 : READ Command

Bit
7
6 
5
4
3
2
1
0

Byte









0
Operation Code (28h)

1
Logical Unit Number
Reserved

2
Data Type Code

3
Reserved

4
(MSB)
Data Type Qualifier


5


(LSB)

6
(MSB)



7

Transfer Length


8


(LSB)

9

Control


The READ command (Table 14-13) requests that the target transfers data to the initiator.

The transfer data type distinguishes between the different types of data which may be transferred  and between the initiator and the target. The types of transfers are  specified in Table 14-14.

Table 14-14 : Data Type Codes

Code
Description

   ** 00h
Image

01h
Vendor Specific

   ** 02h
Halftone Mask

   ** 03h
Gamma Function

04h - 7Fh
Reserved

   ** 80h
Measure Transfer Time (** Agfa Specific)

   ** 81h
Static Transfer Speed (** Agfa Specific)

   ** 82h
Shading Data (** Agfa Specific)

83h - FFh 
Vendor Specific

The data type qualifier field provides a means to differentiate data  transfers of the same data type code. The values used in this field are vendor specific.

The transfer length specifies the number of blocks the  target will transfer to the initiator during the DATA IN phrase. the block size is the current block size in the mode parameters block descriptor (see 7.3.3). (** byte ) 

A transfer length of zero, is not considered an error and no data will be transferred.

If the target transfers less than the transfer length blocks a CHECK CONDITION status will be returned. 

The ILI 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 number of  blocks transferred.

The command will be terminated with a status of RESERVATION CONFLICT if any reservation access conflict (see 9.2.10) exists and no data will be transferred. 

(** Agfa Specific) Only Image, Shading Data  and Measure Transfer Time data type codes are handled.

(** Agfa Specific) Measure Transfer Time data type code is owing to the fact that image data transfer time varies between different hosts. In order to get the performance of the host connected to the scanner, run-time dynamic measuring of the communication throughput is necessary.  The initiator should send this command to the scanner, right before the scan command. This to measure the time needed to transfer fixed amount of data for this particular scan operation. There are currently two different mechanisms. 

If Ring Buffer is supported in the hardware (INQUIRY command  Byte 37 Bit 4), the initiator should issues two consecutive READ commands both with Measure Transfer Time data type code set but with different Transfer Length. 

The following procedure has to be followed strictly by the initiator and  the scanner in order to let the scanner function correctly.

(1) The initiator should first choose a fixed block size to read each block of scanned data except the last block of each scan pass. The block size has to be integral multiples of a scan line width (in bytes) including padding bytes. To avoid spending long periods of time measuring the huge block transfer time: if the chosen block size is greater than 65,536 bytes, simply assumes it's bound by 65,536 bytes. 

So, the initiator can use a huge block (e.g. no less than 512 Kbytes ) to receive scanned data later but should only use a number bigger than a 65,536-byte block here. It is also better to set the Data Type Qualifier  to 1 (set to 0 for all other cases) to inform the scanner that a smaller block size has been used. When the Data Type Qualifier is set, the scanner will not count the time spent between the first and the second READs mentioned below. Moreover, the block size, reduced or not, used for Transfer Length here has to be  integral multiples of a scan line width, including padding bytes. It may also be rounded up to integral multiples of 128 bytes. The scanner will transfer as much as data to the initiator. 

(2) Then, the initiator should try to perform or simulate the normal operations that will be done after each block of data is received. The time spent in this step should be as close as possible to reality (scanning).

(3) Finally, the second READ command should be put to 0 in the Transfer Length and the scanner will not send data to the initiator, i.e., a dummy READ. Afterwards, the scanner will measure the total time needed for the above procedure and find out how to adjust the motor speed to minimize the occurrences of stops between block READ commands.

If Ring Buffer is not supported in the hardware ( INQUIRY command Byte 37 Bit 4 ), the initiator should issues only one READ commands with Measure Transfer Time data type code set. The Transfer Length field should be one scan line width (in bytes) including padding bytes then rounded up to integral multiples of 128 bytes. Both the initiator and the scanner should follow this procedure strictly. The scanner will dynamically adjust the line motor moving speed accordingly.

(** Agfa Specific) Shading Data is the data sampled in the shading calibration process. In order to get better image quality you have to involve more complex and time-consuming operations which sometimes exceeds the processing power of scanning. If Host Shading Calibration is allowed ( INQUIRY command Byte 37 Bit 0), the initiator can issue READ command of Shading Data type to get the shading data. After doing more thorough shading curve modification, the host must download the shading data back to scanner using a SEND Shading Data command. Data Type Qualifier must indicate how many scan lines of shading data are needed totally for the scanner to respond correctly. More than one call of this command is allowed but they must be in succession and the total scanlines read should not exceeds 16 lines for 300 dpi  device optical resolution or 32 lines for 600 dpi device optical resolution. The data amount for each READ command should be integral multiples of a maximum scanline width ( in bytes) including padding bytes. The scanner will transfer as muchas possible data to the initiator. The maximum scanline width is:




2550  bytes for device optical resolution 300 dpi at 8.5 inch in gray, ì




7650  bytes for device optical resolution 300 dpi at 8.5 inch in color,ì




5100  bytes for device optical resolution 600 dpi at 8.5 inch in gray, andì



            15300  bytes for device optical resolution 600 dpi at 8.5 inch in color. ì

Note that this command should not precede READ Measure Transfer Time command or SEND Static Speed command and should precede SCAN command.

7. 
REQUEST SENSE Command (Section 7.2.14 in SCSI-2 document)

Table 7-34 : REQUEST SENSE Command

Bit
7
6 
5
4
3
2
1
0

Byte









0
Operation Code (03h)

1
Logical Unit Number
Reserved

2

Reserved


3
     
Reserved


4

Allocation Length
     

5

Control


The REQUEST SENSE command (Table 7-34) requests that the target transfers sense data to the initiator.

The sense data will be available if the previous command to the specified I_T_X nexus is terminated with CHECK CONDITION status.

If the target has no sense data to return, it will return a sense key of NO SENSE and an additional sense code of NO ADDITIONAL SENSE INFORMATION.

The sense data will be preserved  by the target for the initiator until retrieved by the REQUEST SENSE command, or until the receipt of any other command for the same I_T_x nexus (see 6.6). 

Target will be capable of returning eighteen bytes of data in response to a REQUEST SENSE command. 

The initiators can determine how much sense data has been returned by examining the allocation length parameter in the command descriptor block and the additional sense length in the sense data.

Table 7-35: Error Codes 70h and 71h Sense Data Format

Bit
7
6 
5
4
3
2
1
0

Byte









0
Valid
Error Code (70h or 71h) 

1
Segment Number

2
Filemark
EOM
ILI
Reserved
Sense Key

3
(MSB)
Information


6

                 
(LSB)

7
     
Additional Sense Length (n-7)


8
(MSB)
Command-Specific Information
 

11
     

(LSB)

12

Additional Sense Code


13
     
Additional Sense Code Qualifier


14

Field Replaceable Unit Code


15 to
SKSV 
Sense-Key Specific


17
     



18 to
     
Additional Sense Bytes


n
     



A valid bit of one (**) indicates that the information field contains valid information as defined in this standard.

Error code 70h (current errors) (**) and 71h (deferred errors) are defined in Table 7-35.

Segment number is 0. (**)

Filemark, EOM, ILI are all 0's. (**)

The sense key, additional sense code and additional sense code qualifier provide a hierarchy of information. 

The intention of the hierarchy is to provide a top-down approach for an initiator to determine information relating to the error and exception conditions. The sense keys are defined in Tables 7-39.

Table 7-39 : Sense Key (0h-Fh) Descriptions

Sense Key
Description

   ** 00h
NO SENSE  

   ** 02h
NOT  READY

   ** 04h
HARDWARE ERROR

   ** 05h
ILLEGAL REQUEST

   ** 09h
PROCESS ERROR (** Agfa Specific)

   ** 0Bh
ABORTED COMMAND

The additional sense code and additional sense code qualifier used are defined in Table 7-41.

Table 7-41 : ASC and ASCQ Assignments

Byte


 12 13
Description

   ** 00 05
END OF DATA DETECTED

   ** 2C 00
COMMAND SEQUENCE ERROR

   ** 04 01
LOGICAL UNIT IS IN PROGRESS OF BECOMING READY

   ** 25 00
LOGICAL UNIT NOT SUPPORTED

   ** 3B 05
PAPER JAM

   ** 3B 09
READ PAST END OF  MEDIUM

   ** 04 03
LOGICAL UNIT NOT READY, MANUAL INTERVENTION REQUIRED

   ** 00 00
NO ADDITIONAL SENSE INFORMATION

(** Agfa Specific) The following combinations are used by AGFA to report hardware errors, sequence error, warm up and process errors.

When there are hardware errors, the scanner will send a sense key of HARDWARE ERROR (04h) and ASC, ASCQ of No Additional Sense Information (0h 0h). 

And byte 18 and 19 of the sense data will contain hardware error code as defined bellow.

error_code
Bit 0 on
EPROM ERROR

(Byte 18)
Bit 1 on
DATA RAM ERROR


Bit 2 on
SYSTEM RAM ERROR


Bit 3 on
ASIC IC ERROR


Bit 4 on
LINE MOTOR or SENSOR ERROR


Bit 5 on
FILTER MOTOR or SENSOR ERROR


Bit 6 on
DC OFFSET ERROR


Bit 7 on
LAMP, CCD or GAIN ERROR

error_code2
Bit 0 on
TPO LOCKED or LINE MOTOR or SENSOR ERROR 

(Byte 19)
Bit 1 on
TPO LAMP ERROR


Bit 2 on
SCAN MODULE LOCKED ERROR


Bit 3 on
CCD EVEN / ODD ADJUSTMENT ERROR


Bit 4 ~ Bit 7
Reserved

TPO LAMP ERROR may also cover the case when the TPO calibration area is covered by an unwanted document. 

SCAN MODULE LOCKED ERROR may also cover the case when the LINE MOTOR or SENSOR is not working.

CCD EVEN / ODD ADJUSTMENT ERROR indicates that the automatic ccd even / odd adjustment made by the scanner hardware and firmware succeeds or has an error.

When the SCSI command sequence is wrong, the scanner will send a sense key of ABORTED COMMAND (0Bh) and ASC, ASCQ of Command Sequence Error (2Ch 00h). 

When the scanner is warming up, the scanner will send 

sense key of NOT READY (02h) and ASC, ASCQ of  LOGICAL UNIT IS IN PROCESS OF BECOMING READY (04h 01h). And byte 18 of the sense data will contain the remaining warm-up time in seconds. 

When the logical unit is not supported, the scanner will send

a sense key of ILLEGAL REQUEST (05h) and ASC, ASCQ of LOGICAL UNIT NOT SUPPORTED (25h 00h).

When Paper Out condition arises in ADF tray, the scanner will send

a sense key of PROCESS ERROR (09h) and ASC, ASCQ of END OF DATA DETECTED (00h 05h). Note that a paper out condition also includes the possibility of an ADF sensor error.

When Paper Jam condition occurs in ADF, the scanner will send

a sense key of PROCESS ERROR (09h) and ASC, ASCQ of PAPER JAM (3Bh 05h). Note that a paper jam condition also includes the possibilities of an ADF motor error or ADF sensor error.

When the end of scanning area exceeds the end of paper in the ADF, the scanner will send

a sense key of PROCESS ERROR (09h) and ASC, ASCQ of READ PAST END OF MEDIUM (3Bh 09h).

When Cover Open condition occurs in the ADF, the scanner will send

a sense key of PROCESS ERROR (09h) and ASC, ASCQ of LOGICAL UNIT NOT READY, MANUAL INTERVENTION REQUIRED. 

8. 
RESERVE UNIT Command (Section 9.2.10 in SCSI-2 document)

Table 9-13 : RESERVE UNIT  Command

Bit
7
6 
5
4
3
2
1
0

Byte









0
Operation Code (16h)

1
Logical Unit Number
3rdPty
Third Party Device ID
Reserved

2

Reserved


3

Reserved


4

Reserved


5

Control


The RESERVE UNIT and RELEASE UNIT commands provide the basic mechanism for contention resolution in multiple-initiator systems. The RESERVE UNIT command (Table 9-13) is used to reserve logical units for the exclusive use of the requesting initiator, or if it is a third-party reservation, to another specified SCSI device.

This command requests that the entire logical unit will be reserved for the exclusive use of the initiator until the reservation is superseded by another valid RESERVE UNIT command from the initiator that made the reservation. Or, until released by a RELEASE UNIT command from the same initiator that made the reservation, by a BUS DEVICE RESET message from any initiator, by a hard reset condition, or by a power on cycle. The reservation will not be granted if the logical unit is reserved by another initiator. It will be permissible for an initiator to reserve a logical unit that is currently reserved by that initiator.

If the logical unit is reserved for another initiator, the target will return RESERVATION CONFLICT status.

If, after honoring the reservation, any other initiator attempts to perform any command on the reserved logical unit other than INQUIRY, REQUEST SENSE, ALLOW MEDIUM REMOVAL, RESERVE, or a RELEASE UNIT command, the command will be rejected with RESERVATION CONFLICT status.

9. 
RELEASE UNIT Command (Section 9.2.9 in SCSI-2 document)

Table 9-13 : RELEASE UNIT  Command

Bit
7
6 
5
4
3
2
1
0

Byte









0
Operation Code (17h)

1
Logical Unit Number
3rdPty
Third Party Device ID
Reserved

2

Reserved


3

Reserved


4

Reserved


5

Control


The RESERVE UNIT and RELEASE UNIT commands provide the basic mechanism for contention resolution in multiple-initiator systems. The RELEASE UNIT command (Table 9-13) is used to release previously reserved logical units for the requesting initiator, or if it is a third-party release, to another specified SCSI device.

If a valid reservation exists for the I_T_L nexus, the target will release the reservation and return GOOD status.

It is not an error to attempt to release a reservation that is not currently valid. In this case, the target will return GOOD status without altering any other reservation.

(** Agfa Specific) RELEASE UNIT command can also be used  to cancel an unfinished scanning operation.  While this command is executed, the scanner will be reset.

10. 
SEND DIAGNOSTIC Command (Section 7.2.15 in SCSI-2 document)

Table 7-42 : SEND DIAGNOSTIC  Command

Bit
7
6 
5
4
3
2
1
0

Byte









0
Operation Code (1Dh)

1
Logical Unit Number
PF
Reserved
SelfTest
DevOfl
UnitOfl

2

Reserved


3

Parameter List Length


4

Reserved


5

Control


The SEND DIAGNOSTIC command (Table 7-42) requests the target to perform diagnostic operations on itself, on the logical unit, or on both. The only mandatory implementation of this command is the self-test feature with the parameter list length of zero(**). Except when the self-test bit is one, this command is usually followed by RECEIVE DIAGNOSTIC RESULT command.

A page format (PF) bit of one specifies that the SEND DIAGNOSTIC parameters conform to the page structure as specified in this standard. The implementation of the PF bit is operational. See 7.3.1 for the definition of diagnostic pages. A PF bit of zero indicates that the SEND DIAGNOSTIC parameters are as specified in SCSI-1 (i.e., all parameters are vendor specific).

A self-test (SelfTest) bit of one directs the target to complete its default self-test. If the self-test successfully passes, the command will be terminated with GOOD status; otherwise, the command will be terminated with CHECK CONDITION status and the sense  key will be set to HARDWARE ERROR.

A self-test bit of ZERO requests that the target performs the diagnostic operation specified in the parameter list. The diagnostic operation might or might not require a target to return data which contains diagnostic results. If the return of data is not required, the return of GOOD status indicates successful completion of the diagnostic operation. 

The device off-line (DEVOfl) and unit off-line (UnitOfl) bits are generally set by operating system software, while the parameter list is prepared by diagnostic application software. 

A UnitOfl bit of one grants permission to the target to perform diagnostic operations that may affect all the logical units on a target.

The parameter list length field specifies the length in bytes of the parameter list that will be transferred from the initiator to the target. A parameter list length of zero indicates that no data will be transferred. (**)

11. 
GET DATA BUFFER STATUS Command (Section 14.2.1 in SCSI-2 document)

Table 14-2 : GET DATA BUFFER STATUS Command

Bit
7
6 
5
4
3
2
1
0

Byte









0
Operation Code (34h)

1
Logical Unit Number
Reserved



Wait

2

Reserved


3

Reserved


4

Reserved


5

Reserved


6

Reserved


7
(MSB)
Allocation Length


8


(LSB)

9

Control


The GET DATA BUFFER STATUS command (Table 14-2) provides a means for the initiator to get information about the data buffer. Information is returned only for window identifiers for which a SCAN command has been received (see 14.1.9). A wait bit of zero indicates that the target will respond immediately. A wait bit of one indicates that the target will wait for image data to be available before returning scan status data. The data buffer status data format is defined in Table 14-3.

Table 14-3 : DATA BUFFER STATUS Format

Bit
7
6 
5
4
3
2
1
0

Byte









0
(MSB)



1

Data Buffer Status Length


2


(LSB)

3

Reserved
Block

 
Data Buffer Status Descriptor(s)


0
Window Identifier


1
Reserved

2
(MSB)



3

Available Data Buffer


4


(LSB)

5
(MSB)



6

Filled Data Buffer


7


(LSB)

The data buffer status length indicates the length in bytes of the following scan status data that is available to be transferred during the DATA IN phase. The data buffer status length does not include itself. The data buffer status data transferred to the initiator includes zero or more data buffer status descriptors. Each descriptor returns information for the window specified by the window identifier. 

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 data buffer is not full and scan operations can continue with the available data buffer space.

The available data buffer field indicates in bytes, the amount of buffer available for transfers from the initiator. The field is valid only in scanners with the ability to accept data from an initiator for processing(** Agfa Specific) Exact memory size in bytes used inside scanner for this scan will be returned in this field.

The filled data buffer field indicates the amount of image data in bytes available for transfer to the initiator.

12. 
Status  (Section 6.3 in SCSI-2 document)

The status byte and status byte code are specified in Table 6-6 and 6-7. A status byte will be sent from the target to the initiator during the STATUS phase at the completion of each command.

The status phase normally occurs at the end of a command but in some case may occur prior to transferring the command descriptor block.

Table 6-6 : Status Byte

Bit
7
6 
5
4
3
2
1
0


Reserved
Status Byte Code
Reserved

Table 6-7: Status Byte Code

Bit of Status Byte   
7
6 
5
4
3
2
1
0

      Status 









** GOOD
R
0 
0
0
0 
0
0
R

** CHECK CONDITION
R
0 
0
0
0 
0
1
R

     CONDITION MET
R
0 
0
0
0 
1
0
R

** BUSY
R
0 
0
0
1 
0
0
R

     INTERMEDIATE
R
0 
0
1
0 
0
0
R

     INTERMEDIATE-CONDITION MET
R
0 
0
1
0 
1
0
R

** RESERVATION CONFLICT
R
0 
0
1
1 
0
0
R

     COMMAND TERMINATED
R
0 
1
0
0 
0
1
R

     QUEUE FULL
R
0 
1
0
1 
0
0
R

     ALL OTHER CODES
R
R 
R
R
R 
R
R
R

Key: R - Reserved bit

A definition of the status byte code is given below.

GOOD 
This status indicates that the target has successfully completed the command.

CHECK CONDITION
This status indicates that a contingent allegiance condition has occurred (see 6.6).  Use REQUEST SENSE command to get more information about the condition.

(** Agfa Specific)

Under the following conditions, the scanner will return a CHECK CONDITION status:

the scanner is warming up before it becomes ready after power-on.

the scanner is warming up after wake up from power saving mode by any SCSI command.

the scanner has hardware errors or application errors.

BUSY 
This status indicates that the target is busy. This status will be returned whenever a target is unable to accept a command from an otherwise acceptable initiator (i.e., no reservation conflicts).  The recommended initiator recovery action is to issue the command again at a later time. 

(** Agfa Specific)

Under three conditions, the scanner will return  a BUSY status:

the scanner is relocating a scan module

the scanner is returning the scan module to standby position after the last scan operation is completed.

the scanner is moving the scan module to the ADF scan window position when an ADF is applied.

RESERVATION CONFLICT
This status will be returned whenever a initiator attempts to access a logical unit  or an extent within a logical unit that is reserved with a conflicting reservation type for another SCSI device (SEE the RESERVE and RESERVE UNIT commands). The recommended initiator recovery action is to issue the command again at a later time.
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