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Scorpion SP40/SP240 Firmware Difference List

06/03/2003

This release note summarizes the firmware changes made to the Scorpion SP40 DDS/4 DAT drive and Scorpion SP240 DAT DDS/4 Autoloader firmware from version V9070 to version V9100. 
Reliability Improvements/SCSI 

	Number
	Description
	Details

	1


	Backup Exec for Netware uses non-SCSI standard Seek (0xC opcode) command with SP240 Autoloader. A problem was found when attempting to Seek to data blocks which resulted in an 03/3B/08/99 Reposition Error
	Minor field impact; DPPM = 4

Fix is to disable internal logic which attempts to utilize the current settings of RSMK and BT bit during the Seek command.  Now the seek command will always include filemarks and savesets as part the total record count for purposes of searching.

	2


	The firmware returned a Check Condition on Test Unit Ready when the TUR is issued to Logical Unit 1 first and then to Logical Unit 0.
	No known field impact.  No returns for this issue.  Problem found during development testing.  The firmware maintains sense data for different Initiators but not different Logical Units.  Modified code to ensure current sense data is not automatically moved into sense data for next Logical Unit.  .

	3


	The firmware does not return an Intermediate Status (0x10) when the Flag and Link bits are set to 1 in a SCSI command.
	No field impact.  No supported backup software uses Flag and Link bits in SCSI commands. Firmware changed to address SCSI specification issue. Added code to return proper status when Flag and Link bits are set. 

	4


	The firmware did not return a Residual count in Request Sense data when writing to a write-protected tape.
	No field impact.  Modified firmware to return Residual count in Request Sense data in this case. 


	5


	Firmware reports intermittent Check Condition in Identity message in range 0xC9 to 0xFF.
	Minor field impact. Specific OEM customer resolved this issue by using dip switches to set drive to SCSI-2 response.  No field returns for this issue.  Inquiry command for Scorpion 40 and SP40 report that SCSI-3 is supported by default; this allows hosts to scan for Logical Units from 0 to 64.  Modified code to check for Logical Unit number before firmware enters into the nexus database 

	6


	After the drive is scanned for LUNs > 7, a Test Unit Ready returns Reservation Conflict.
	No field impact. See comments in Item 5 above.   Modified code so statuses are not corrupted. 


	7


	SCSI Compliance. If a Parity Error occurs during the Status phase of a Test Unit Ready command with the Link bit on, the drive will return an 05/25/00 error.
	No field impact.  Add a check to see if the drive is already handling linked commands, and if so, don’t expect an Identify Message/LUN from the host.

	8


	Internal FW DVT found a problem where an immediate operation that resulted in an error condition was not reported as a deferred error on the next command.
	No known field impact; problem has only been reported by internal testing.  A command with the Immediate bit set returns good status and then begins the actual operation.  A second command is received and queued before the first command is complete.  A timing window was found between posting the error on the first command and dispatching the second command whereby the deferred error from the first command might not get checked for reporting by the second command.  This window was closed by adding a check for deferred errors in all Backend dispatch routines.


Reliability Improvements/Tape handling

	Number
	Description
	Details

	1


	Very rare possibility of a condition that results in a cassette not ejected to the specified distance. 
	Minor field impact

Timing variation of mode cam and cassette eject switch could cause mode cam to stop before full cassette eject.  The fix is to add additional 10 degree turn of mode cam rotation.

	2


	Stress testing found a possible hardware hang condition can exist: If the Cassette Pushing Arm does not open perfectly and the Eject switch is off, this combination can cause Mode Motor Worm Gear to lock.
	No field impact; not seen in the field. Modified firmware to provide more current to the Mode Motor as part of a recovery algorithm.

	3


	A tape eject may take up to 7 minutes to execute if a double head clog condition is detected while searching to the Reference Area. 
	Minor field impact; DPPM = 50

 Modified the firmware to abort the search to the Reference Area if a double head clog is detected and allow the tape to be ejected.

	4


	Certain DDS tapes written by another vendor’s drive without end of data frames recorded, i.e., illegally terminated, are not read correctly
	Minor field impact; DPPM = 5

Problem has never been seen except at one particular customer site.  Modified the firmware to add logic to release the last valid group read to the DC task when blank tape is detected.  Previously, this group was not released before reporting blank tape.



	5


	Certain DDS tapes written by particular HP DDS DAT drives are not formatted properly. Some HP tapes have track recording start position that is offset at the system log. This can cause opposite azimuth tracking and blank tape misdetection.
	Minor field impact; DPPM = 5.

Problem has never been seen except at one particular customer site.  Modify servo firmware to detect discontinuities in track start position and increase speed to 1.1x to reestablish tracking over the correct azimuth tracks. Tracking recovery can take place in about 10 frames.

	6


	DDS2 tapes written by some Sony 5200 DDS drives may not be recognized as containing data or cannot be overwritten.  
	Minor field impact.  DPPM = 100

 OEM environment consisted of combination of Sony DDS2 and Seagate DDS4 drives.   Occasional interchange issue found during qualification of DDS4 platform.  Customer returned DDS2 tapes initialized by a Sony 5200. Sony reformats each tape when the drive is commanded to write from BOT.  Occasionally during formatting the Sony drive has a ‘splice’ in the data between the System Log Area and the Vendor Group. Modified code to move past this splice area and perform calibration on subsequent data frames. 

Improvements will also address 03/3B/00 errors during tape load.


	7


	It was observed after a tape eject on one drive that the tape was slightly slack. The tape was completely inside the cassette shell.
	DPPM impact 500.  

Added code to ensure that the drive would take up any remaining tape slack when moving from the threaded position to the tape unthreaded position. Also ensured that any tape slack would be taken up during an eject operation.

	8


	When a Reel Error (04/44/AF) occurs the tape cannot be ejected by the Emergency Eject procedure. 
	Minor field impact, DPPM = 200. Changed firmware to allow an Emergency Eject to remove a cartridge in this case. 

	9


	During internal Load/Unload testing, a problem was seen where the drive reported to the interface that the tape had been ejected when it was still in the drive. The tape could not be ejected via SCSI or the Eject button.
	DPPM impact 600. 

During the Eject sequence, it was possible for the EJECT command to the Servo task to be ignored if the Servo Task was still busy processing the previous FWDx1 command. The Tape task did not detect this condition and assumed the tape had been ejected. Changes were made to ensure that the Servo task is not busy before issuing the command

	10


	Autoloader MCBF testing identified an issue where 03/52/00 errors were seen in extensive load/unload testing. A problem was identified where in some cases the Cassette Hub did not engage correctly with the Take Up Reel gear, causing a jam condition that resulted in the error seen
	DPPM impact 389

Two improvements were made:

1. Add a “Half Eject” if a Tape Jam condition is encountered on tape load. This lifts the cartridge off the reel motor gears, the motors are spun and the cassette reseated again. This allows the gears to engage correctly.

2. Code was improved so torque is now increased by a factor of two during Reel Error recovery.

	11


	Load/Unload testing found a situation where an 03/0C/00 error occurred when writing from BOT immediately after tape insertion.
	Minor field impact; DPPM = 100

At the start of the write operation, a high-speed reverse command is issued. A corner case exists where the drive will not recover if this command is issued and the drive is already at PBOT. A “Mode change Error” is reported which ultimately results in the 03/0C/00 error seen. A change was made so that appropriate recovery will be carried out in this case.

	12


	Loader MCBF testing found a case where, in .05% of the load attempts,  when a tape is inserted, the MRS stripes could be misdetected, causing an incorrect write protect error, 07/30/00 to be returned. Ejecting the tape and re-inserting it will correct the problem.
	Minor field impact, DPPM = 100, Autoloader ONLY

SP40 no field impact

Improve MRS detection, and also remember the number of times MRS has been correctly detected if error recovery is carried out.


	13


	In Loader MCBF testing, an “Invalid Tape” was seen in .02% of the load attempts.  In the standalone drive, this causes the tape to be immediately ejected when inserted. In Loaders, this causes an 0B/30/00 error.
	Minor field impact, DPPM = 40, Autoloader ONLY

No field impact for SP40

A situation was seen where the Mode motor (which drives the Load mech) had not completely stopped when the tape recognition switches were read. Code was added to ensure that the mode motor had over driven slightly and completely stopped before reading the switches.

	14


	Drives have been returned from the field with tapes that are incorrectly threaded through the tape path. Internal drive traces show that this has occurred on initial tape insertion.
	Minor field impact; DPPM = 100

Add recovery on tape insertion so that if a calibration error is detected, the drive will execute a “half eject” as part of the recovery sequence. This will wind the tape back into the cartridge, lift the cartridge off the hubs and replace it, re-threading the tape correctly. This recovery cannot be used in all miss-threaded situations, but is the best recovery that can be implemented for this situation.


	15


	Loader MCBF testing experienced an 03/53/00 initialization error in .01% of the load/unload cycles.  1.19% of drive EEPROM entries show this error code.
	Minor field impact; DPPM = 100

Two improvements were made:  

1. Detect condition where FSTOP is true but PBOT never becomes true.  In this condition, issue Skip Device area command and continue with the tape initialization.  

2. Unload tape as part of recovery.

	16


	Loader MCBF testing experienced rare, intermittent 03/0C/00 Invalid Append AFC errors.
	Minor field impact; DPPM = 10

Problem only seen in loader MCBF testing, and error case is very rare.  Changed firmware to store Append AFC for vendor group sooner.

	17
	Loader MCBF testing experienced rare, intermittent 07/27/00 Write Protect error on a non-write protected cassette.  This problem occurred on .006% of the Load/Unload cycles
	Minor field impact; DPPM = 50, Autoloader ONLY

No SP40 impact

Problem only seen in loader MCBF testing, and error case is very rare.  Changed firmware to issue FRESET internally if initial hole status indicates cassette is write protected.  This will cause appropriate recovery/analysis beyond initial hole status, and will appropriately detect non-write protected cassette.  Made other logic changes based on code review to improve reliability of tape hole status read.

	18


	Code review identified capstan and cylinder error recovery improvements
	No field impact.  Made improvements to capstan and cylinder error detection near BOT and EOT.

	19


	In analysis of tape load/unload, a scenario was identified in which Emergency Eject would fail after a Reel Error.
	Minor field impact, DPPM = 133

Added logic to modify error code returned to EJECTERR if there is an error ejecting the cassette. 




Performance/Debug Improvements

	Number
	Description
	Details

	1


	Enhanced ability to know via SCSI that a drive needs to be cleaned.
	No field impact, product improvement.  Log Page 3C, Parameter code 11 is already used to allow users to know if a drive needs cleaning when 50 tape motion hours without being cleaned are recorded by the drive. Modified firmware so that Parameter code 11 is also set if low level error rate thresholds are exceeded. Parameter code is reset when the drive is successfully cleaned. 

	2


	Manufacturing request to be able to retrieve switch settings via SCSI.
	No field impact.  Manufacturing improvement.

Added Log Page 3A to firmware. 



	3


	Stream Ops capability added. 
	No field impact. Firmware with StreamOp feature has not yet been released to the field.
Implemented Stream Ops capability. Stream Ops includes:

1. Reduces command time for write and read commands enabling better performance for small block size transfers. 

2. Helps reduce the time from completion of one write/read command to the start of the next write/read command.

	4


	Code review detected a theoretical case in which a hang could possibly occur 
	No field impact.  Problem identified in code review; never seen in actual operation.

Fixed firmware to avoid possible hang is BOT is detected but internal mcp state doesn’t change to FSTOP as expected. 
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