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Introduction

The SCSiltolbox32 is an engineering level diagnostic program used for testing, diagnosing, and
qualifying disk, tape, jukebox, and CD devices. The industry-standard SCSI toolbox is based on
solid, proved technology that has years of dependable service behind it from it’s installed base of
thousands.

The SCSiltoolbox tests devices on virtually all storage bus types — SCSI, Fibre Channel, ATA,
SATA, SAS, and iSCSI.

The SCSltoolbox32 runs under Windows NT, Windows 2000, Windows 2003, Server 2000,
Server 2003 (32 and 64 bit), Windows XP (32 and 64 bit) and will operate using any SCSI, Fibre
Channel, iISCSI, ATA, SATA, or SAS host bus adapter (HBA) that is supported by these operating
systems.

The SCSiltoolbox Suite includes a complete Manufacturing environment, the BAM Bus Analyzer

Module, as well as development tools to develop test routines using Microsoft Visual Basic or
Visual C++, and Linux OS environments.

Installation

Insert the SCSltoolbox32 CD into your computer's CDROM drive. If the drive is auto-run enabled,
the installation process will start automatically. If not, use Explorer to browse to the CDROM root
director and double-click on the setup.exe icon.

The installation process will install the program executable and dll files, and all necessary device
driver files. In addition, it will install software to operate the Hasp copy protection “dongle”.

Upon completion of the installation process you will be prompted to reboot your computer. Install
the hardware key (dongle) onto the printer port of your computer and reboot.

Windows 98 Users

PLEASE NOTE!!

As of version 5.3.0 SCSltoolbox no longer supports running on Windows 95/98/ME

Also note that BAM. The Reset Control, and the ATA Task Register functions are only enabled
when running under Windows 2000 and Windows XP.



Using SAT to access SATA drives

What is SAT?

SAT (SCSI->ATA Translation) is a mechanism whereby ATA task register commands may be
sent to a device which is seen by the operating system as a SCSI device. This is most often the
case when SATA drives are connected to an add-in PCI bus type of SATA controller card. Even
though the card is a SATA controller in most cases Windows will see the controller as if it were a
SCSI HBA, and so will not allow you to issue ATA task register level commands to the connected
devices.

Documentation on SAT can be found at the T10.org site http://www.t10.org/drafts.htm#sat3
In short, SAT uses a 12 or 16 byte SCSI cdb which contains an embedded ATA task register
command.

How do | know that | need to use SAT?

If your controller is seen by Windows as an ATA/IDE type of controller than you do not need to
use SAT, you can simply issue normal ATA task register commands. How do you know what type
of controller you have?

You can confirm how your operating system views your controller scheme by using Device
Manager as shown below — note that the only drives that will be able to process actual ATA task
register commands must be attached to a controller that Windows sees as an IDE ATA/ATAPI
controller


http://www.t10.org/drafts.htm#sat3

In the example below, the second controller (Adaptec Serial ATA 1205A Host Controller) might
be able to use SAT to send and ATA command to an attached drive.

E;; Device Manager

File  Action Wew Help

[=] B3

«> M| & 2060 8

Drives attached to
these cortrollers
will be testable

§ Cisplay adapters
-k DVDICD-ROM drives
{@ Floppy disk controllers
@ Floppy disk drives /
=12 IDE ATAJATAPT contrallers

----- = InteliR) S2301EE Ultra ATA Storage Controllers

=4 Primary IDE Channel

fl- 2z Keyboards

7 Mice and ather pointing devices
_ ﬁ Manitars

B8 Mebwork adapters

- ¥ Ports (COM & LPT)

ﬂ. Processors

=42 5CST and RAID controllers
B adaptec SC5I Card 29320LP - Ulbra320 5051
Adaptec Serial ATA 120554 Host Controller

{0 bz Qlogic QLAZ000fQLAZ100 PCI Fibre Channel Adapter
E‘,/ Sound, video and game controllers

-5 System devices

é Universal Serial Bus contrallers

Drives sttached here
will nat be testable




Does my controller card support SAT?

The easiest way to determine of your controller supports SAT is to use the STB Suite SCSI User
Defined CDB to try issuing a SAT command.
The 12-byte ATA Passthrough CDB we will use is defined as:

BytelBit 7 | e | s | 4 | 3 | 2 | 1 | o
0 OPERATICN coDE (Alh)
1 MULTIPLE_COUNT PROTOCOL | Reserved
2 OFF_LINE | C¥_conD | Reserved | T_DIR | BYTE_BLOCK | T_LEMNGTH
3 FEATURES (7:0)
4 SECTOR_COUNT (7:0)
5 LEA_Low (7:0)
G Lea_miD (7:0)
7 LBA_HIGH (7-0)
8 DEVICE
g COMMAMD
10 Reserved
11

There are some obscure aspects of using this command — rather than going into detail about
them right now we will instead simply describe how to issue a command which will tell us
immediately if the controller supports SAT or not. We will discuss the details of each parameter of
this command later on in this article.



A Simple test command

Here is a picture of the STB Suite User Defined CDB with an ATA Passthrough command defined
which will issue an ATA IDENTIFY command to the attached drive

User Defined CDB ' x|

SESI Commands

2 0 GO0 00 00 00 EC i _
AT:‘-‘« SAT SMAHT 12 1, EDD)*«‘I EIE 0F O0.07.00,4F C2.00.B0.00.00,01.1,00000.4,3)
Change Definition,10,0,00,40,00,00,00,00,00,00 00,000,000

Compare, 10,000,393 00,0000, 00,00, 00, 00,0000

Copy and Yerify, 10,0, 3a,00,00,00,00,00,00,00,00,00]

Extended Read,10,1,200,28,00,00,00,00,00,00,00,01 001 =
Futendad Saak 1000000 2R 000000 000 00 000 0000 0000 00 0 _IJ

Load CDE Filﬂ Save CDB Filﬂ Add CDB | Delete CDB |
1] 1 2 3 4 4] E 7 8 3 m N
fr (o o o [ o e e o e oo

COB Mame = I.-“-‘-.T.-'l‘-.-S.-“-‘-.T-IDENTIFY

EPELenah: Dataln & Dutf” ™ Increment LBA, Repeat |1—
B Bytes .

¢ 10 Bytes Tranzfer Length = L) gu_ Timneout IEI

{* 12 Buytes |512 LE& MSE

16 Bytes Buffer 16 20 LBALSE [4 " Stap on emor
COE Hesult=|

Return | Send COB | LT Hesultsl | Buffers I Stop CDB |

Select your target drive on the SATA controller that you hope will support SAT. Then right-click on
the drive and choose User Defined CDBs, then enter the command exactly as show above.

Click the Send CDB button to issue the command — the CDB Result field will tell if the command
was successfully issued (congratulations, your controller implements SAT!) or if it failed (sorry,
you won'’t be able to use SAT with this controller)




If the command completed successfully you can click the Buffer button so view the ATA
IDENTIFY data returned from the drive.

ﬂ

Size 1848576 {1824Kb)

88 81 82 83 64 65 06 67 68 89 OA BB BC AD BE 6F =

gopees [ 42 FF 3F 37 C8 10 00 06 60 00 60 3F 60 60 60 zB.?7..... .. 7...
BO0B10 00 00 00 602020202057 202D 44 4D 57 4D 41 ... W -DHUMA

gaaeza 39393833 34 35 35 32 00 00 00 490 41 80 30 31 99834552 .. .E0. 081
gaae3a J02ZE 453131304457 2043 4457 3038 4A 30 A.E1168DW CDWBBJA
gaae4a 2D 443537 53 4D 31 4120202020 202020 20 -D575MIA

gaaesa 202928202020202020202020202010808 ao

151515 i 5] A AA2F 1 4B DD A BB BB A7 BB FF 3F 1888 .../f.@B....... e
agpaya 3F A 16 FC FE B0 00 61 90 2F S8 02 00 00 A7 88 ?-.---- ... A
File ﬂperatiun5| Fill BuFFerllﬂll Zeros (@) :j

I Buffer 1 Buffer 2 |
cances. |

Note: ATA commands data byte-swapped.




Issuing the ATA SMART command
To retrieve SMART data from this drive define your cdb like this:

User Defined CDB

ATA-SATDENTIFY.12.1, 200,41.0C.0D.01.00,00,00,00.00.EC.00.00,01.1.00,00.4.31
ATA-SAT-SMART, 12,1, 200.41,0C,0E,D0,01,00,4F,C2,00,60,00,00,01,1.00,00.4.3)
Change Definition,10,0,00,40,00,00,00,00,00,00,00,00,001
Compare,10,0,00,33,00,00,00,00,00,00,00,00,001

Copy and Verify,10,0.f,3a,00,00,00,00,00,00,00,00,00)

Extended Read,10,1,200,28,00,00,00,00,00,00,00,01,001

“wtendad Gesk 10010 2k 00N 0N 0N NN 0000 00 N

4




And as before, the data is available to view, edit, or save to a file

Size 1848576 (1824Kb)
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File I]per'atiun5| Fill BuFFerl |F|11 Zeros (@) j
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cancer |

—
Details of defining an IDENTIFY command
BytelBit v | e | s | 4 | 3 | 2 | 1 | o

0 oPERATION coDE (Alh)

1 MULTIFLE_COUNT PROTOCOL | Resenved

2 OFF_LINE | CH_conD | Reserved | T_DIR | BYTE_BLOCK | T_LENGTH

3 FEATURES (7:0)

4 SECTOR_COUNT (7:0)

5 Lea_Low (7:0)

G LBa_wiD {7-0)

7 LBA_HIGH (7-0)

8 DEVICE

g COMMAND

10 Reserved

11




The bytes of the command we constructed to issue an IDENTIFY command were:

0xA1, 0x0C, 0x0D, 00,00,00,00,00,0xEC,00,00

Byte O:

Looking at the command description we see that the first byte is the SCSI op code.
Byte 1.

the next byte is used to specify the protocol, as defined in this table:

Code Description
0 ATA hardware reset
1 SRST
2 Reserved
3 Non-data
4 P10 Data-In
5 P10 Data-Out
6 DA
T DMA Queued
a Device Diagnostic
5 DEVICE RESET
10 UDMA Data In
1" UDMA Data Out
12 FPDMAZ
13,14 Reserved
15 Retum Response Information
3 See SATA-Z6.

In our command the 0x0C says we are requesting a DMA transfer. Note that you need to take
care when defining this byte because of the offset caused by bit O being reserved.



Byte 2:
This byte is used to define how much data we are expecting, how the amount is specified, and
which further bytes of the command will be used to specify. In the case of our IDENTIFY
command we use 0x0D, which specifies that T_DIR =1, BYTE_BLOCK=1, and T_LENGTH = 1.
Referring to the SAT specification we see:
If the T_ouR bit is set to zero, then the SATL shall transfer data from the application client to the ATA device. If
the 7_pir hit is set to one, then the SATL shall transfer data from the ATA device to the application client. The
SATL shall ignore the 7_oir hit if the 7_LencTH field is set to zero.
T_DIR =1 says that the data direction will be receiving data from the drive.
The eyTE_BLOCK (Byte/Block) bit specifies whether the transfer length in the location specified by the
T_LENGTH field specifies the number of bytes to transfer or the number of blocks o transfer. If the value in the
ByYTE_BLOCK hit is set to zero, then the SATL shall transfer the number of bhytes specified in the location
specified by the T_LensTH field. If the value in the evyTE_BLOCK bit is set to one the SATL shall transfer the
number of blocks specified in the location specified by the T_LencTH field. The SATL shall ignore the
BYTE_BLOCK hit when the T_LEnGTH field is sat to zero.

BYTE_BLOCK=1 says that we are expecting to transfer one block (512 bytes) of data.

The Transfer Length (T_LencTH) field specifies where in the CDB the SATL shall locate the transfer length for
the command (see table 98).

Table 98 — T_LENGTH field

Code Description

00b Mo data is transferred
01hb The transfer length is an unsigned integer specified in the FeaTureS (7:0) figld.
10b The transfer length is an unsigned integer specified in the sEcTor_counT (7:0) field.

11b The transfer length is an unsigned integer specified in the TPSIU (see 3.1.98).

Finally, T_LENGTH = 01 tells us that our transfer length is going to be specified by the integer
placed in the ATA FEATURES byte field — which in this case is byte 3 of the CDB.

Byte 3:

-as we just said — because of our T_LENGTH setting we have specified that this byte will contain
the number of blocks (because of the BYTE_BLOCK setting) of data that will be transferred, in
the direction specified by T_DIR.

Byte 4.

— contains the ATA task register SECTOR COUNT data, in this case we are transferring 1 block
so this must be set to 1.

Byte 5:

- contains the ATA task register LBA LOW byte — the IDENTIFY command needs this to be 0.
Byte 6:

- contains the ATA task register LBA MID byte — the IDENTIFY command needs this to be 0.
Byte 7:

- contains the ATA task register LBA HIGH byte — the IDENTIFY command needs this to be 0.
Byte 8:

- contains the ATA task register DEVICE byte — the IDENTIFY command needs this to be 0.
Byte 9:

- contains the ATA task register COMMAND byte — the IDENTIFY command is OXEC.

Bytes 10 and 11 :

-are reserved and so set to 0.

Details of defining a SMART command

Refer to the T10 SAT specification documentation.



Note that we specify T_LENGTH = 10, which uses the SECTOR COUNT field (Byte 4) to specify
our data length. Why did we need to do this, rather than use the FEATURES field (Byte 3) like we
did for the IDENTIFY command?

We had to do this because the ATA SMART command needs to use the FEATURES field to
define which type of SMART command we are sending — 0xDO in this case.

Conclusion

SAT is a versatile if complicated method of issuing ATA commands to drives which are connected
to controllers which Windows thinks are SCSI type. It is preferable rather than being forced to
implementing controller vendor-unique pass through methods.

SAT is not universally supported or implemented. All current SAS controllers manufactured by
LSI, including the 8888, 3800, 3801, and PERC cards do implement SAT and so allow access to
‘raw” ATA commands which would otherwise not be usable.



STB Suite Version 8.0 New Features

Please Note:

The new STBTrace driver used by BAM, the Reset Tool, and as an option in STB is only available
under Windows XP and Server 2003 and above operating systems.

STB
New Features:

STB New STBTrace driver

This new driver allows identical operation under both 32-bit and 64-bit operating systems. This
driver supports Command Tag Queuing and large data transfers. You may select this driver, the
standard Windows ntport driver, or the previous STB STS driver from the Original mode STB
main Options menu:

-
| Change Driver Setting




SATA Firmware Download

Downloading firmware via a Native SATA port
Start the STB Suite in Original Mode
Select the top menu SATA/ATA -> SATA Firmware Download choice

T ioix]

File Adapter Options Disk Tape Jukebox | ATAJSATA SAF-TE f SEP  Advanced Tests BusResets Bus Analyzer Buffer Scripts and Sequences Help

Commands »
Scan Bus I Scan Sysleml s

Target 0: WDC WD50 0044JS-22YFA SATA Firmware Download

Print Reports |~ SafeJukeBox [V

Error Logging :
File I Blowsel
Type I None :I

Log Performance Data |
Send "A" to COM1: on Error |

Target 3: Not Available

Target 4: Not Available

Target 5: Not Available

Target 6: Not Available

Target 7: Not Available

Target selected = 1 |Read Capacity Y/




1. Select your firmware file and drive to download to

1 [y ' amn s . BT LR P L T RTRES "

SATA Firmware Download

Firmeare File W ame: I I P Galacbing

o S L e

Total # of Segments = Laok jn; I £ AMNOS - SNOS P Combined j = cF EH- 0885 -22EAD
e G

Current Segment # = AMNOSE, o o LH-2047 L
: SMOS. lod 21

Download Progress:

Download Status:

File name:  |AN05b.lod Open |
Filez of tppe: I j Cancel |
o

open 2xlgroamca

L
(] 4 | Stark annluadl Save Results to Filel 54T Download |

2. Click “Start Download” to begin the download process...

3. STB will confirm that drive can accept a firmware download, and will ask you to
confirm that you want to proceed with the download...

4. As the download progresses the Current Segment # field will increment...
Until the download is complete.




5. The new drive IDENTIFY information will be displayed in the Download Status
window:

SATA Firmware Download .

Finmware File Mame: [E\New2003-wiorkdr [ F2N05 - shos Fw Combi | Drive Selection
'wDC wWDBO0BE-DBHCD

Total # of Segments =: (3123 ST31E00234

WO C W DE00048S-227FAD

ST31000240M5
Current Segment #= (3123 LITE-OM DWDRW LH-2041L
WLZE0GSA 872
Download Progress:

Diownload Status:

Lpproximately 60 seconds. .. ;I
Mew Drive Information:

Nodel MNuwber = 3T3100034015

Gerial Nuber = QQJ280TS

Firtnware Version = ANOS

Firmwware Download Cowmplete

oK. |

Save Fesults to Filel SAT Download |

Note: Most Windows systems will need to be rebooted at this point for the drive to be
recognized and available for testing. This is a Windows requirement.

SATA/ATA Command Compliance Testing

See the reprint of the article SATA Command Compliance Testing at the end of this document.




SES Device Configuration display

Enclosure processor information on all elements is displayed — right-click on the SES device in the
display window and choose SES Data:

i Show SES Information L x|
¢ [Wendor Specific = 15-5lot 545 Backplane OJHS44AL00 ‘:J
Eletnent 3tatus Information: —J
1
‘lowverall Enclosure Status = 0Ox0S
- INVOP =10
- INFO =1

- NON-CRITICLL = 0O
- CRITICAL = 0O
- UNRECOVERAELE = 0

Element Type: O0x17 3C3I Device

- werall Element 3tatus = 00 00 OO0 00
— Element MNuwber 0x00 - 2tcatus = 05 00 00 00 - [(Not Installed)
- Element MNurber 0x01 - Stcatus = 05 00 00 00 - [(Not Installed)
- Element MNurber 0x02 - 2tcatus = 06 00 00 00 - (Unknown)
- Element MNurber 0x03 - 2tatus = 05 00 00 00 - [(Not Installed)
- Element MNurber 0x04 - 2tcatus = 05 00 00 00 - [(Not Installed)
- Element MNuwber 0x05 - Stcatus = 05 00 00 00 - [(Not Installed)
‘ - Element Murber 0x06 - 2tatus = 06 00 00 00 - (Unknown)
i - Element MNurber 0x07 - 2tatus = 05 00 00 00 - [(Not Installed)
i - Element MNurber 0x05 - 2tcatus = 06 00 00 00 - [(Unknown)
- Element MNurber 0x09 - 2tcatus = 06 00 00 00 - (Unknown)
— Element MNurber 0x04 - 32tcatus = 05 00 00 00 - [(Not Installed)
- Element MNuwrber 0x0F - 2tatus = 05 00 00 00 - [(Not Installed)
— Element MNurber 0x0C - 2tatus = 05 00 00 00 - [(Not Installed)
- Element MNuwber 0x0D - 2tatus = 05 00 00 00 - [(Not Installed) _:J




Save to File |

l Shuw SES Infurmal:mn x|

- Element Number Ox02Z - Ztatus = 01 00 00 21 - ([OK) ‘:J

— Element Number O0x03 - Status = 01 00 00 21 - (OK)
Element Type: 0x04 Temp. Sensor

- irverall Element Jtatus = 00 00 OO0 OO0

- Element Number Ox00 - 2tatus = 01 00 31 00 - (OK)

- Element Number Ox01 - Status = 01 00 31 00 - (OK)

- Element Number Ox02Z - Status = 01 00 2D 00 - (QK)

- Element MNumber 0x03 - Status = 01 00 2D 00 - [(OK)
Element Type: Ox06 Buzzer

- Cwverall Elewment Status = 00 OO0 OO OO0

- Element MNuwber O0x00 - Status = 21 00 00 00 - [(OK)
Element Type: O0x07 3IH

- Cwverall Elewment Status = 00 OO0 OO OO0

— Element Number O0x00 - Status = 01 00 01 01 - (OK)

- Element MNumber O0x01 - Status = 01 00 01 01 - [(OK)
Element Type: Ox0E Enclosure

- Cwverall Elewment Status = 00 OO0 OO OO0

— Element Number Ox00 - Status = 01 00 00 00 - (OQK)
Element Type: 0x10 Language

- irverall Element Jtatus = 00 00 OO0 OO0

— Element Nunber O0x00 - Status = 01 00 00 00 - (OK)

HescanDevtel




Raw data for all elements is also displayed:
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Bug Fixes/Enhancements:

e Fixed problem with USB commands that have no data phase




DMM

New Features:

“STOP ON ERROR” OPTIONS in DMM

The “Stop On Error” options, which can be set on the “Advanced Options” dialog inside of DMM,
were designed to allow you to accomplish the following six tasks:

A) If an error occurs to stop the current test in the test sequence

B) If an error occurs to stop all tests in the test sequence

C) If an error occurs to simply ignore the error

D) If an error occurs to run an “External Program”

E) If an error occurs to run an “External Program” and if the “External Program” fails to stop the current
test

F) If an error occurs to run an “External Program” and if the “External Program” fails to stop all tests

G) If an error occurs to run an “External Program” and continue executing the current test

Let’s take a closer look at each of the above options.
Option A) If an error occurs to stop the current test in the test sequence

On the “Advanced Options” dialog in DMM, you set this option as seen in the following picture:



Disk Advanced Options

(

1T

1 T

<l

C:A\Program FileshSTBYSCS] toolbox 32 l_

I Y

Notice that the checkbox “Stop On Error” is checked, “Group 1” is checked, and “Group 2” is unchecked
As an example, let’s say you have a 7-step test sequence, and step 3 is a sequential write test for 10
minutes, and that step 3 is currently executing when an error occurs at say the 5 minute mark of the test.
What this option will do is stop the current test (i.e. step 3 of 7 steps, will NOT continue the remaining 5
minutes of the sequential write test, and proceed to step 4 of your 7 step test sequence).

Option B) If an error occurs to stop all tests in the test sequence

On the “Advanced Options” dialog in DMM, you set this option as seen in the following picture:



Disk Advanced Options

[
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C:WProgram Files S TEAVSCSI toolbow3s l_

By

Notice that the checkbox “Stop On Error” is checked, “Group 1” is checked, and “Group 2” is unchecked
As an example, let’s say you have a 7-step test sequence, and step 3 is a sequential write test for 10
minutes, and that step 3 is currently executing when an error occurs at say the 5 minute mark of the test.
What this option will do is stop all tests (i.e. it will stop step 3 and will NOT continue the remaining 5
minutes of the sequential write test, and will NOT execute steps 4-thru-7).

Option C) If an error occurs to simply ignore the error

On the “Advanced Options” dialog in DMM, you set this option as seen in the following picture:



Disk Advanced Options

C:AProgram FilessSTEYSCS1 toolboea2 l_

I

Notice that the checkbox “Stop On Error” is checked, “Group 1” is checked, and “Group 2” is unchecked

As an example, let's say you have a 7-step test sequence, and step 3 is a sequential write test for 10
minutes, and that step 3 is currently executing when an error occurs at say the 5 minute mark of the test.
What this option will do is simply ignore the error (i.e. it will continue step 3 and will continue with the
remaining 5 minutes of the sequential write test, and after this step 3 has completed proceed to step 4 of
your 7 step test sequence).

Option D) If an error occurs to run an “External Program”

On the “Advanced Options” dialog in DMM, you set this option as seen in the following picture:



Disk Advanced Options

[ FUA& on'whrites, Reads, White/Reads ¢ SetFUA &+ Clear FUA

x|
_ Cereel|

Cancel
™ StopdStart Murmber of Stop/Start;

1]

Mumber of seconds between: ({1

[ Bute Check On Verifies, ‘white Verifies ¢ Set Bute Check ' Don't Set Byte Check

[ GQueue Depth Enter Desired Queve Depth; |1

[~ Delay Mumber of Seconds to Delay: |50

[~ Timeout Timeout Yalue: |30

110

[~ “wiite/Read 1/0 Ratios Desired Ratio: |20

0 Mumber of Track Wiites: |3DIJDD

[T Adiacent Track Interfence Test Cylinder; |1 Head:

¥ Stop OnEmor |~ Groupd ?:;STSKET;[ - gtﬁgﬁngEStS % |gnore Enars WV Group2 % Run Extemal Frogram

Fath to Log Files:

|E:\F‘rogram FileshSTEASCSI toolbox32 _I
"Run External Program® inputs
Enter External Program Mame: Command Line Parameters to Extemal Program:
IE:\Workdir'\TestE:-:tF'rog.exe . | IFlec:ordTemperaturaI

Notice that the checkbox “Stop On Error” is checked, “Group 1” is unchecked, and “Group 2” is checked

As an example, let’s say you have a 7-step test sequence, and step 3 is a sequential write test for 10
minutes, and that step 3 is currently executing when an error occurs at say the 5 minute mark of the test.
What this option will do is run the “External Program” that you inputted on the “Advanced Options” dialog,
and pass, as a command line argument, the following information:

HBA=n,TID=m,LUN=x,SLOT=255,RecordTemperature.

IMPORTANT: Notice that preceeding the command line parameters you inputted on the “Advanced
Options” dialog are the device address of the device that had the error. After the device address
information, we append the string “RecordTemperature” at the end of the command line argument to the
“External Program”.

After the “External Program” completes, the return code from the External Program logged to the devices
logfile and step 3 is stopped (so the remaining 5 minutes of the sequential write test is not performed).
Then we proceed to step 4 of your 7 step test sequence.

Option E) If an error occurs to run an “External Program” and if the “External Program” fails to stop the
current test

On the “Advanced Options” dialog in DMM, you set this option as seen in the following picture:



Disk Advanced Options

[ FU& on'wiites, Feads, Wiite/Reads ¢ Set FLA % Clear FUA

Cancel
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Path to Log Files:

|C:\F‘rngram Files\STEVSCSI toolbox32 _I
"Run External Program” inputs
Enter External Progran Mame: Command Line Parameters to External Program:
C:vforkdins T estE«tProg.exe L. | IHecordTemperatule

Notice that the checkbox “Stop On Error” is checked, “Group 1” is checked, and “Group 2” is checked.
Also note that the “Enter External Program Name” edit box is filled in, and so is the “Command Line
Parameters to External Program” edit box is filled in.

As an example, let’s say you have a 7-step test sequence, and step 3 is a sequential write test for 10
minutes, and that step 3 is currently executing when an error occurs at say the 5 minute mark of the test.
What this option will do is run the “External Program” that you inputted on the “Advanced Options” dialog,
and pass, as a command line argument, the following information:

HBA=n,TID=m,LUN=x,SLOT=255,RecordTemperature.

IMPORTANT: Notice that preceeding the command line parameters you inputted on the “Advanced
Options” dialog are the device address of the device that had the error. After the device address
information, we append the string “RecordTemperature” at the end of the command line argument to the
“External Program”.

After the “External Program” completes, the return code from the External Program logged to the devices
logfile. THEN the return code from the “External Program” is analyzed for SUCCESS (return code of 0) or
FAILURE (return code of anything other than 0). IF the return code from the “External Program” is 0
(SUCCESS) then step 3 is continued. IF the return code from the “External Program” is non-zero
(FAILURE), step 3 is stopped (so the remaining 5 minutes of the sequential write test is not performed).
Then we proceed to step 4 of your 7 step test sequence.



Option F) If an error occurs to run an “External Program” and if the “External Program” fails to stop all
tests

On the “Advanced Options” dialog in DMM, you set this option as seen in the following picture:

x

[ FU& on 'writes, Reads, Wiite/Reads ¢ Set Fl4 & Clear FUA
Cancel |

I~ Stop/Start Murmber of Stop/Start: I'I

Murnber of seconds between: |-||j
[ Byte Check OnVerfies, wiite Yerfies € Set Byte Check ¢ [Don't Set Byte Check
[ Queus Depth Enter Dezired Queue Depth: I'I
[ Delay Number of Seconds to Delay: IED
[ Timeout Timeout ¥alue: |3D
[~ wiite/Read 140 Ratios Desired Ratio: IEU
[ &diacent Track Interfence Test Cylinder: |1 Head: IU Mumber of Track “Wites: |3':|U':|D

¥ Stop On Emor | W Group1 ¢ ?Li'?gﬁ[{;?;[ " gtr?p MTESth " Ignare Erors IV Group2 ¥ Run Extemnal Program

Fath to Log Files:

IE:'\F'logram FileghSTBASCSI toolbox32 _I
"Run External Program' inputs
Enter External Program Mame: Command Line Parameters to External Program:
i orkdith T estEwtProg.exe o | IHecoldTemperature

Notice that the checkbox “Stop On Error” is checked, “Group 1” is checked, and “Group 2” is checked.
Also note that the “Enter External Program Name” edit box is filled in, and so is the “Command Line
Parameters to External Program” edit box is filled in.

As an example, let’s say you have a 7-step test sequence, and step 3 is a sequential write test for 10
minutes, and that step 3 is currently executing when an error occurs at say the 5 minute mark of the test.
What this option will do is run the “External Program” that you inputted on the “Advanced Options” dialog,
and pass, as a command line argument, the following information:

HBA=n,TID=m,LUN=x,SLOT=255,RecordTemperature.

IMPORTANT: Notice that preceeding the command line parameters you inputted on the “Advanced
Options” dialog are the device address of the device that had the error. After the device address
information, we append the string “RecordTemperature” at the end of the command line argument to the
“External Program”.

After the “External Program” completes, the return code from the External Program is logged to the
device’s logfile. THEN the return code from the “External Program” is analyzed for SUCCESS (return



code of 0) or FAILURE (return code of anything other than 0). IF the return code from the “External
Program” is 0 (SUCCESS) then step 3 is continued. IF the return code from the “External Program” is
non-zero (FAILURE), step 3 is stopped (so the remaining 5 minutes of the sequential write test is not
performed). No other tests are executed on this device.

Option G) If an error occurs to run an “External Program” and continue executing the current test

On the “Advanced Options” dialog in DMM, you set this option as seen in the following picture:

[ FUA on'wiites, Feads, wiite/Reads Set FUA ¥ Clear FUA

Cancel

x|
_ Comcel |

[~ Stap#Start Mumber of 5top/Start; |1
MNumber of seconds between: Im
[ Bute Check On Verfies, Wiite Verfies . Set Byte Check £+ Don't Set Byte Check
[ Queus Depth Enter Dezired Queue Depth: I'I
[T Delay Nurnber of Seconds to Delay: IED
[ Timeout Timeout 4 alue: I3Ij
[~ wiite/Read 140 Ratios Desired R atio: I2D
[ Adjacent Track Interfence Test Cylinder: |1 Head: IU Mumber of Track Wites: |3DDDD

¥ Stop OnEmor |W Group1 Stop Current ' Stop All Tests (s Ig ¥ Group 2 " Run External Program

Teszt On Errar Or Errar

Fath to Log Files:

IE:'\F'rogram Files\STBASCSI toolbo=32 _I
"Run External Program' inputs
Enter External Program Marnme: Command Line Parameters to External Progran:
IC:\Wnrkdir\TestEHtPrng.eue o | IHecordTemperature

Notice that the checkbox “Stop On Error” is checked, “Group 1” is checked, and “Group 2” is checked.
Also note that the “Enter External Program Name” edit box is filled in, and so is the “Command Line
Parameters to External Program” edit box is filled in.

As an example, let’s say you have a 7-step test sequence, and step 3 is a sequential write test for 10
minutes, and that step 3 is currently executing when an error occurs at say the 5 minute mark of the test.
What this option will do is run the “External Program” that you inputted on the “Advanced Options” dialog,
and pass, as a command line argument, the following information:

HBA=n,TID=m,LUN=x,SLOT=255,RecordTemperature.

IMPORTANT: Notice that preceeding the command line parameters you inputted on the “Advanced
Options” dialog are the device address of the device that had the error. After the device address
information, we append the string “RecordTemperature” at the end of the command line argument to the
“External Program”.



After the “External Program” completes, the return code from the External Program is logged to the
device’s logfile. Step 3 is continued.

ASYNCHRONOUS NOTIFICATIONS OPTIONS IN DMM

The user can asynchronously notify DMM of the following actions:

1) Run an “External Program”
2) Log information to a device’s DMM lodfile
3) Stop testing on a drive

We’'ll take a closer look at these three options:
Option 1) Run an “External Program”

Here the goal is to run an “external program” on a device asynchronously. This is different from having
an “external program” as a test step (which is predefined in the test sequence). For example, suppose
you have a sequential write test currently running on a drive and you want to run an external program.
You can “on-the-spur-of-a-moment” notify DMM to execute an external program. The following code
shippet shows you how to accomplish this:

char * pBuf = new char[256];
sprintf (pBuf, "CODE=2,ExtProg=%s,CmdLine=%s, HBA=%02d, TID=%03d, LUN=%02d",
m strExternalProgram,m strCommandLine,m nHBA,m nTid,m nLun) ;

COPYDATASTRUCT * pCDS = new COPYDATASTRUCT;
pCDS->dwData = 4;

pCDS->cbData = 256;

pCDS->1pData pBuf;

CWnd * pWnd = CWnd::FindWindow (NULL,"Disk Manufacturing & Screening Module");
if (pWnd != NULL && ::IsWindow (pWnd->m_ hWnd))
{
pWnd->SendMessage (WM _COPYDATA, (WPARAM) NULL, (LPARAM) pCDS) ;
}

When DMM receives this asynchronous notification, it will parse the device address and then execute the
external program name passed in, passing to the external program as a command line argument the
device’s address plus the command line you pass DMM.

Option 2) Log information to a device’s DMM lodfile

Here the goal is to asynchronously log information to a device’s DMM logfile. The following code snippet
shows you how to accomplish this:

char * pBuf = new char([256];
sprintf (pBuf, "CODE=2, LogToFile=%s, HBA=%02d, TID=%03d, LUN=%02d",
m strDMMText,m nHBA,m nTid,m nLun) ;

COPYDATASTRUCT * pCDS = new COPYDATASTRUCT;
pCDS->dwData = 5;



pCDS->cbData = strlen (pBuf)+1;
pCDS->1pData pBuf;

CWnd * pWnd = CWnd::FindWindow (NULL,"Disk Manufacturing & Screening Module");
if (pWnd != NULL && ::IsWindow (pWnd->m_ hWnd))
{
pWnd->SendMessage (WM _COPYDATA, (WPARAM) NULL, (LPARAM) pCDS) ;
}

Option 3) Stop testing on a drive

Here the goal is to asynchronously stop all testing on a drive. The following code snippet shows you how
to accomplish this:

char * pBuf = new char[256];
sprintf (pBuf, "CODE=2, HBA=%02d, TID=%03d, LUN=%02d",
m nHBA,m nTid,m nLun);

COPYDATASTRUCT * pCDS = new COPYDATASTRUCT;
pCDS->dwData = 6;

pCDS->cbData = strlen (pBuf)+1l;

pCDS->1pDhata pBuf;

CWnd * pWnd = CWnd::FindWindow (NULL,"Disk Manufacturing & Screening Module");
if (pWnd != NULL && ::IsWindow (pWnd->m hWnd))
{
pWind->SendMessage (WM_COPYDATA, (WPARAM)NULL, (LPARAM) pCDS) ;
}

SATA Firmware download via DMM

Note: SAT requirement:

To download SATA drive firmware via DMM the SATA drive must be attached to a SAS controller
which implements the SCSI-ATA-Translation (SAT) protocol. All LSI SAS cards implement SAT
and may be used for SATA firmware download via DMM.



1. Selectthe SATA FW Download test type

— Random or Sequential
o Fandom  ©° Sequential  © ButterFly

— Type aof Test

= Werify £ Write = wiriked Werify
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— Stop Test After
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— Test Data
D1ata Pattern ID'3'3“3"""3”“”EI j
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; Optiahs
b odify Current Test Step | e

Once you have specified the firmware file location and selected the SATA FW Download test,
click the “Add This Test to Test Sequence” button...
2. Select your drive(s)

3. Start the DMM test sequence to download firmware

Screening on SATA SMART Thresholds for DMM

Note: SAT requirement:

To download SATA drive firmware via DMM the SATA drive must be attached to a SAS controller
which implements the SCSI-ATA-Translation (SAT) protocol. All LSI SAS cards implement SAT
and may be used for SATA firmware download via DMM.




1. Selectthe new SMART DMM test type, the following screen will be displayed where you
may specify how you want to screen SATA drives using their SMART data.

Note: You may also use this test type to simply log the drive SMART data and not to fail a drive
on any thresholds.

1. Screening on any SMART parameter approaching its threshold
value

DMM ATA/SATA SMART Functions
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I B ey

e Use this choice to fail any drive

I il where any SMART parameter is
S within your specified range of its

Bl el SMART thresholds
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o 3 X py -y T



2. Screening on specific SMART parameter/data values

DMM ATA/SATA SMART Functions

<

| |
I
| |

You may specify upto &
Parameter/Data pairs, that can
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3. Screening using both methods

Select both screening methods for further versatili
DMM ATA/SATA SMART Functions
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4. Log Results

The results of the screening (if any screening method is selected) will be reflected in both the
DMM display (drive will be failed if any of your screening parameters is met) and in the drive log
file.

The drive log file will show the raw SMART data, the raw SMART threshold data, and the
interpreted SMART data, as shown below:

- a Drive with no SMART Errors:

>> SCSI Toolbox32, Version 8. 0. 1 (build) 9012, running on \\STB-DH <<

Test Date: 02/02/2009 11:19:50
Test Pass: 1

Device: 7:0:0 ATA WDC WD5000AAJS-2 Serial: WD-WCAS81978613

Results:
02/02/2009 11:19:50 TEST 1 of 1:
SMART Data Test

SMART data follows:

10 00 01 OF 00 C8 €8 00 00 00 00 00 00 00 03 03
00 F3 B5 11 0B 00 00 00 00 00 04 32 00 64 64 DF
00 00 00 00 00 00 05 33 00 €8 C8 00 00 00 00 00
00 00 07 OE 00 C8 €8 00 00 00 00 00 00 00 09 32
00 5A 5A 9F 1D 00 00 00 00 00 0OA 12 00 64 64 00
00 00 00 00 00 00 0B 12 00 64 64 00 00 00 00 00
00 00 0C 32 00 64 64 BB 00 00 00 00 00 00 CO 32
00 C8 C8 B5 00 00 00 00 00 00 C1 32 00 C8 C8 DF
00 00 00 00 00 00 C2 22 00 7C 55 1A 00 00 00 00
00 00 C4 32 00 €8 C8 00 00 00 00 00 00 00 C5 12
00 C8 €8 00 00 00 00 00 00 00 C6 10 00 C8 C8 00
00 00 00 00 00 00 C7 3E 00 C8 C8 00 00 00 00 00
00 00 C8 08 00 €8 C8 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 84 00 38 3101 7B
03 00 01 00 02 93 05 00 00 00 00 00 00 00 00 00
00 00 01 06 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 49



SMART Threshold data follows:

100001 33 C8 C8 C8 €8 C8 C8 00 00 00 00 03 15
00 00 00 00 00 00 00 00 00 00 04 00 00 00 00 00
00 00 00 00 00 00 05 8C 00 00 00 0000 00 0000
00 0007 33 C8 €8 C8C8 €8 C8 00 00 00 00 09 00
00 00 00 00 00 00 00 00 00 00 0A 33 00 00 00 00
00 00 00 00 00 00 0B 33 00 00 00 00 00 00 00 00
00 00 0C 00 00 00 00 00 00 00 00 00 00 00 CO 00
00 00 00 00 00 00 00 00 00 00 C1 00 00 00 00 00
00 00 00 00 00 00 C2 00 00 00 00 00 00 00 0000
00 00 C4 00 00 00 00 00 00 00 00 00 00 00 C5 00
00 00 00 00 00 00 00 00 00 00 C6 00 00 00 00 00
00 00 00 00 00 00 C7 00 00 00 00 0000000000
0000C833C8C8(C8(C8(C8C8000000000000
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 E1

Attribute 1 (** Raw Read Error Rate) - Flags = OF, Current Value = 200, Threshold = 51, Worst = 200 Raw = (00 00 00 00 00 00)
Attribute 3 (Spin Up Time) - Flags = 03, Current Value = 243, Threshold = 21, Worst = 181 Raw = (11 0B 00 00 00 00)

Attribute 4 (Start/Stop Count) - Flags = 32, Current Value = 100, Threshold = 0, Worst = 100 Raw = (DF 00 00 00 00 00)

Attribute 5 (** Reallocated Sector Count) - Flags = 33, Current Value = 200, Threshold = 140, Worst = 200 Raw = (00 00 00 00 00 00)
Attribute 7 (Seek Error Rate) - Flags = OE, Current Value = 200, Threshold = 51, Worst = 200 Raw = (00 00 00 00 00 00)

Attribute 9 (Power-On Hours Count) - Flags = 32, Current Value = 90, Threshold = 0, Worst = 90 Raw = (9F 1D 00 00 00 00)

Attribute 10 (Spin Retry Count) - Flags = 12, Current Value = 100, Threshold = 51, Worst = 100 Raw = (00 00 00 00 00 00)

Attribute 11 (Recalibration Retries) - Flags = 12, Current Value = 100, Threshold = 51, Worst = 100 Raw = (00 00 00 00 00 00)
Attribute 12 (Device Power-Cycle Count) - Flags = 32, Current Value = 100, Threshold = 0, Worst = 100 Raw = (BB 00 00 00 00 00)
Attribute 192 (Power Off Retract Count) - Flags = 32, Current Value = 200, Threshold = 0, Worst = 200 Raw = (B5 00 00 00 00 00)
Attribute 193 (Load Cycle Count) - Flags = 32, Current Value = 200, Threshold = 0, Worst = 200 Raw = (DF 00 00 00 00 00)

Attribute 194 (Device Temperature) - Flags = 22, Current Value = 124, Threshold = 0, Worst = 85 Raw = (1A 00 00 00 00 00)

Attribute 196 (** Reallocation Event Count) - Flags = 32, Current Value = 200, Threshold = 0, Worst = 200 Raw = (00 00 00 00 00 00)
Attribute 197 (** Current Pending Sector Count) - Flags = 12, Current Value = 200, Threshold = 0, Worst = 200 Raw = (00 00 00 00 00
00)

Attribute 198 (*Off-Line Scan Uncorrectable Sector Count) - Flags = 10, Current Value = 200, Threshold = 0, Worst = 200 Raw = (00 00
00 00 00)

Attribute 199 (Ultra DMA CRC Error Count) - Flags = 3E, Current Value = 200, Threshold = 0, Worst = 200 Raw = (00 00 00 00 00 00)
Attribute 200 (Write Error Rate/Multi-zone Error Rate) - Flags = 08, Current Value = 200, Threshold = 51, Worst = 200 Raw = (00 00
00 00 00 00)

02/02/2009 11:19:51 PASSED




- a Drive with SMART Errors:

>> SCSI Toolbox32, Version 8. 0. 1 (build) 9012, running on \\STB-DH <<

Test Date: 02/02/2009 11:19:50
Test Pass: 1

Device: 7:12:0 ATA  ST31000340NS  Serial: 9QJ280T5

Results:
02/02/2009 11:19:50 TEST 1 of 1:
SMART Data Test

SMART data follows:

0A 00 01 OF 00 4E 44 4E CD 9F 03 00 00 00 03 03
00 62 5B 00 00 00 00 00 00 00 04 32 00 64 64 31
01 00 00 00 00 00 05 33 00 64 64 00 00 00 00 00
00 00 07 OF 00 48 3C 77 A5 E1 00 00 00 00 09 32
00 64 64 B1 02 00 00 00 00 00 OA 13 00 64 64 02
00 00 00 00 00 00 0C 32 00 64 25 C8 00 00 00 00
00 00 B8 32 00 64 64 00 00 00 00 00 00 00 BB 32
00 64 64 00 00 00 00 00 00 00 BC 32 00 64 4B 70
00 68 00 68 00 00 BD 3A 00 64 64 00 00 00 00 00
00 00 BE 22 00 49 38 1B 00 19 1B 00 00 00 C2 22
00 1B 2C 1B 00 00 00 14 00 00 C3 1A 00 27 24 4E
CD 9F 03 00 00 00 C5 12 00 64 64 00 00 00 00 00
00 00 C6 10 00 64 64 00 00 00 00 00 00 00 C7 3E
00 C8 €8 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 82 00 82 02 00 7B
03 00010001 E6 02 00 00 00 00 00 00 00 00 00
00 00 05 00 05 00 0000 01 01 09 01 01 0101 01
01 00 00 00 00 00 00 00 00 01 00 00 00 00 00 00
00 00 00 00 00 00 00 00 1A 04 88 3542 02 00 00
00 00 00 00 01 00 36 05 58 3D B4 9B 08 00 00 00
7438 13 96 02 00 00 00 00 00 00 00 13 FO F6 01
00 00 00 00 00 00 00 00 40 00 00 00 00 00 00 00
OE 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
02 00 00 00 00 00 00 00 00 00 00 00 00 00 00 AB



SMART Threshold data follows:

01 00 01 2C 00 00 00 00 00 00 00 00 00 00 03 00
00 00 00 00 00 00 0000 00 00 04 1400 000000
00 00 00 00 00 00 05 24 00 00 00 00 00 00 00 00
00 00 07 1E 00 00 00 00 00 00 00 00 00 00 09 00
00 00 00 00 00 00 00 00 00 00 0A 61 00 00 00 00
00 00 00 00 00 00 0C 14 00 00 00 00 00 00 0000
00 00 B8 63 00 00 00 00 00 00 00 00 00 00 BB 00
00 00 00 00 00 00 00 00 00 00 BC 00 00 00 00 00
00 00 00 00 00 00 BD 00 00 00 00 00 00 00 00 00
00 00 BE 2D 00 00 00 00 00 00 00 00 00 00 C2 00
00 00 00 00 00 00 00 00 00 00 €3 00 00 00 00 00
00 00 00 00 00 00 C5 00 00 0000 0000000000
00 00 C6 00 00 00 00 00 000000000000 C7 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 C4

Attribute 1 (** Raw Read Error Rate) - Flags = OF, Current Value = 78, Threshold = 44, Worst = 68 Raw = (4E CD 9F 03 00 00)
Attribute 7 (Seek Error Rate) - Flags = OE, Current Value = 200, Threshold = 51, Worst = 200 Raw = (00 00 00 00)

Attribute 4 (Start/Stop Count) - Flags = 32, Current Value = 100, Threshold = 20, Worst = 100 Raw = (31 01 00 00 00 00)

Attribute 5 (** Reallocated Sector Count) - Flags = 33, Current Value = 100, Threshold = 36, Worst = 100 Raw = (00 00 00 00 00 00)
Attribute 7 (Seek Error Rate) - Flags = OF, Current Value = 72, Threshold = 30, Worst = 60 Raw = (77 A5 E1 00 00 00)

Attribute 9 (Power-On Hours Count) - Flags = 32, Current Value = 100, Threshold = 0, Worst = 100 Raw = (B1 02 00 00 00 00)
Attribute 10 (Spin Retry Count) - Flags = 13, Current Value = 100, Threshold = 97, Worst = 100 Raw = (02 00 00 00 00 00)

Attribute 12 (Device Power-Cycle Count) - Flags = 32, Current Value = 100, Threshold = 20, Worst = 37 Raw = (C8 00 00 00 00 00)
Attribute 184 () - Flags = 32, Current Value = 100, Threshold = 99, Worst = 100 Raw = (00 00 00 00 00 00)

Attribute 187 () - Flags = 32, Current Value = 100, Threshold = 0, Worst = 100 Raw = (00 00 00 00 00 00)

Attribute 188 () - Flags = 32, Current Value = 100, Threshold = 0, Worst = 75 Raw = (70 00 68 00 68 00)

Attribute 189 () - Flags = 3A, Current Value = 100, Threshold = 0, Worst = 100 Raw = (00 00 00 00 00 00)

Attribute 190 (Airflow Temperature) - Flags = 22, Current Value = 73, Threshold = 45, Worst = 56 Raw = (1B 00 19 1B 00 00)
Attribute 194 (Device Temperature) - Flags = 22, Current Value = 27, Threshold = 0, Worst = 44 Raw = (1B 00 00 00 14 00)

Attribute 195 (Hardware ECC Recovered) - Flags = 1A, Current Value = 39, Threshold = 0, Worst = 36 Raw = (4E CD 9F 03 00 00)
Attribute 197 (** Current Pending Sector Count) - Flags = 12, Current Value = 100, Threshold = 0, Worst = 100 Raw = (00 00 00 00 00
00)

Attribute 198 (Off-Line Scan Uncorrectable Sector Count) - Flags = 10, Current Value = 100, Threshold = 0, Worst = 100 Raw = (00 00
00 00 000)

Attribute 199 (Ultra DMA CRC Error Count) - Flags = 3E, Current Value = 200, Threshold = 0, Worst = 200 Raw = (00 00 00 00 00 00)

Error!!!l- Drive failed - SMART Value 10 (Spin Retry Count) is within 5 Of Threshold

02/02/2009 11:19:51 HEKEAIL FH*




DMM Bugs Fixed:

- Replace SEEK commands with 1-block READ for ATA drives
- Fixed problem with 1/O counter overflow after 4.2 billion I/O's

Developer Toolbox API (DTB)
« Additional Features:

e Function added to change default driver in registry
e New APl in VCPSSL to define where to store the log files

DTB Bugs Fixed:

e Threaded test will use all the characters in the serial number when creating log files for
devices under test

BAM

New Features:

e Fixed device discovery so that BAM addressing coincides with STB and system
addressing



STB Suite Version 7.2 New Features

STB

New Features:

Disk Write/Read added to Buffer Functions

You can now read from the currently selected disk drive into the buffer(s), or write from the
buffer(s) to the currently selected disk drive.

In the Buffer function click the File Functions button, then specify the starting block and number
of blocks to either read or write, then click either Read or Write



Buffer File Operations
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ATA/SATA User Defined Commands —

Added Command Timeout and Data Transfer Length

Specify the Data Direction, the Data Transfer Length according to what ATA command you are
sending. It is extremely important to set these values correctly, otherwise the Windows ATA
driver may hang and require a power cycle. If a command does not have a data phase you must
set the transfer length to zero (0).

Specify the command timeout in seconds — be sure to give the command enough time to
complete before timing out. For example, a SLEEP command may take 15 seconds or more for
the drive to spin down and complete the command.

ATA Task Register Commands

FR SC LL LM LH DH CMD Command
foo oo | foo oo [foo oo | fo0 | [oo-NO OP.00.00,00.00,0000,0000 020 || | Load CommandList
[
1 Joo Joo [foo |foo oo | oo | [T | 4B Command Add Command 1o List
| Deelete Command from List
Command Remults Data Devices
| EnRoR STATUS R TS5 Tcomp CO/DVDW TSHE
{ 0 ® ow o0 0 00 0 ecbor Buffer: WD WDS000KS-00MNED
 Data Out % Bulfer 0 WDC WD2500J5-60NCE1
JNC MC IDNF MCR ABRTNM  BSYDROY OF DRGERR = Dataln AMCE SES0SE DA

AMCC 36505E-24M8
AMCL 36505E - 24M8
_AMOC__ SATA RAID_SEN

Fepeat Count = [1 Sp n_an:ify_the Data
551 Comimnand Direction and
Timeout fsec) = | _ transfer length

Specify the command
timeout in =econds

ot

STB Bugs Fixed:

1. ATA User Defined Command infinite hang fixed
2. Short DST Test fixed

3. Mode Sense w/o BLOCK DESCRIPTOR fixed



DMM

New Features:

Use this feature to specify a test duration to cover a percentage of the disk — for example if you
specify 15%, for each drive tested DMM will calculate 15% of the drive’s capacity and will test that
amount.

PostTest Actions | TestStatus | Test Thresholds
Text Setup

Click here to clear all
teztz out ofa
sEequence



Follow these three steps to replace an existing test step with another:
1. Inthe Test Sequence box select the test step to replace

2. Inthe Test Setup Tab define your new test step
3. Click the Modify Current Test Step button to replace the old test with the new one

Disk Manufacturing & Screening

_Remove Al Tests | Remove Text |
FomorealTens]_Romow PostTest Actons | Test Status

Pre-Test Actions

R

Test Thresholds
Test Setip

Add This Teat to Test Sequence

m



There are nine (9) new test steps available! Details of each new test are below:

Post-Test Actions | TestStatus |  Test Threshods |
Pre-Test Actions Test Setup

sle’
tesesene | |e

1. Clear Log Pages
a. This test step will clear all drive LOG PAGES by issuing a LOG SELECT command.
Note that this test is only valid on SCSI/SAS/FC drives — it will not work with
ATA/SATA/USB disks.

2. Save Log Pages
a. This test step will write all LOG PAGEs to each drives log file. Note that this test
is only valid on SCSI/SAS/FC drives — it will not work with ATA/SATA/USB disks.



3. Delay
a. Use this test step to insert a delay of a specified number of seconds in a test

sequence. The number of seconds to delay is specified on the Advanced Options
page as show below. If you do not specify a delay length it will default to 60
seconds:

nal Program™ nputs

4. DST Test
a. This test step will issue a long Drive Self Test (DST) using the SCSI SEND

DIAGNOSTIC command. Note that this test is only valid on SCSI/SAS/FC drives —
it will not work with ATA/SATA/USB disks.

5. Streaming Test
a. This test simulates the functions of a video or audio streaming computer
application. It consists of :
i. transfer size = large random between 64 and 128 blocks
ii. access method = sequential
iii. each transfer step = write or read



6. OLTP Test

a. This test simulates the functions of an online transaction processing computer
application. It consists of:
i. transfer size = random between 4 and 32 blocks
ii. access method =random
iii. each transfer step = (read, write )

7. File Server Test
a. This test simulates the functions of a typical file server computer application. It
consists of:
i. transfer size = random between 8 blocks and 128 blocks
ii. access method = random
iii. each transfer
-1 out of 5 = write
-4 out of 5 =read
8. Web Server Test
a. This test simulates the functions of a typical web server computer application. It
consists of:
i. transfer size = random between 1 blk and 1024 blks
ii. access method =random
iii. each transfer = read

9. Workstation Test
a. This test simulates the functions of a typical workstation computer application.
It consists of:
i. transfer size = random between 1 and 32 blocks

ii. access method =
1. -8outof 10 =random
2 out of 10 = sequential from previous

iii. each transfer =
1. 4outof5=read
2. 1outof 5=write



Default Log File Path is now saved. To change the path to the DMM log files click on the
Advanced Options button

Specify the path where
vou want DMM to create
itz log files. Or u=e the

browse button to find
your path




You can pass command-line arguments to any program that you run using either the
External Program” test step or the new “Run External Program” on error — see next item
describing this.

By default when an external program is called from a DMM test step it will be passed
the following arguments on the command line:

HA=n,Target=n,LUN=n,SLOT=n,optional command line arguments

: O E: B E 1 Enter any parameters to be
Enter the name of pazzed to the program via
the program to run command line arguements




“'ou can run an
external program

upon any error that
occurs during testing




You can rescan all busses, adapters on your system to discover new devices that

have been attached (hot plugged).

Aemove Al Tests|  Remove Test

View Test Sequence Detads

Save 1o File

PostTestActicns | TetQatus | Test Threshoids
Pre-Test Actons Test Setup
Browse
. 1 100
)
. 128 128
D nting -
Click here to
Add This Test 1o Test recan all
busses
Modéy Cument Test

oK StatTent | 00

DMM Bugs Fixed:

- none

Stop Al
Teals

Save Setwp | LosdSetup || Rescan

) ([ Bus O: Tanget 255: atapi
@B Target 0 TSSTcom CO/DVOW T6:
=] - Bus 1: Targat 255 atapi
Target 0 WDC WD50 00KS-OOMNE
1 (B Bus 2 Tanget 255: atapi
(5] Target 0 WDC WD25 0SS SINCE
= [l Bus 3 Target 265 atapi
(=) Target 0 WDC WDED BJD-75MSAY
- B Bus 4 Tonget 295: atapi
- (B Bus 5 Target 265 atapi
- [l Bus & Target 7: adpulE0m
[E=5) Target 0t HITACHI DK32C)-18MC
(5 Target 2 FLUITSU MANZISAMC
(=) Target & MAXTOR  ATLAS10KS._7
» Target S HP  Uksium 1-5CS1
BEl Taoet6 SUPER  GEM3IS
= (B Bus 7: Target 33 ImareDiy
(=) Target 0 AMCC  ST31608155V
- [ Taget 1: AMCC  ST31608155V
=5 Taget 2 AMCC Advon
B 1ar0m 32 __AMCC__ SATA_RAID,
- [ Bus B Target 0 USB & 1394 Devie
[E5) Target 1: External AL25744_123456

-~




TMM

New Features:

Click this to clear all tests from a test sequence —

r
H Tape Manufacturing Module

Remove All Tests

:
|
s,’




Follow these three steps to replace an existing test step with another:
1. Inthe Test Sequence box select the test step to replace

2. Inthe Test Setup Tab define your new test step
3. Click the Modify Current Test Step button to replace the old test with the new one

Saop Cuiiens Stopi Al




You can rescan all busses, adapters on your system to discover new devices that
have been attached (hot plugged).

Add This Test to Test Sequence

I Modfy Curent Test Step I

Bugs Fixed:
- Device selection fixed to not require opening all LUNs in order to select LUN 0O if the
drive only has LUN O
- Device display corrected to display device in red if any test fails



BAM

New Features:

All CDB and driver filters are now automatically saved and reloaded when you restart BAM.

You can now start an instance of the STB Bus Reset Tool from a choice on the BAM top menu.

The Bus Reset Tool lets you issue a BUS RESET to any Host Bus Adapter on your system. Use
the slider control to select which HBA to reset.

Caution: Issuing a BUS RESET to any HBA or controller that is running Windows system or
mounted volumes may cause Windows to hang or crash.

7 | BAM by SCSI Toolbox, LLC -

Select Host Bus Adapter
- HBA 5 - AMCC Jware 6505E SATA RAID Cot

Use the slider to
select the HBA to

05, - HBA 4 - Adaptec SCS! Card 29160 - Uki160

'-fﬁdivuynsm
¢ DoNotReset
¢ Reszet Once After;
" Reset After Evety:

Cusrent State :

oy ioooo

~ HBA 3 - Primary IDE Channel

~ HBA 2 - Secondary IDE Channel

g Click here to
— HBA 1 - Primaty IDE Channel
issue a Reset

Pedomance Montors |Tidvidual U0 Information | Raw Data | Trace Peromance Analys:s | VO Statetics |

Bugs Fixed:

-New device discovery method improves finding all connected devices

- Save dialog box type changed from “Save” to “Open” — functionality remains the same
- Random crashing during very long captures fixed






SCSItoolbox Start Mode Selection

The option “Start in Original SCSIToolbox Mode” will bring up the SCSIToolbox’s Main Menu, as
seen below.

The option “Start in Multi-Drive Testing Mode” will bring you straight the Disk/Tape Manufacturing
Module. To read more about the Manufacturing Modules, see p.181.



= 5CsI Toolhox32

Target O+ Mot Available

Target 1: Mat Available

Target 2 Mot Available

Target 3 Mat Available

Target & Mat Available

Target & Mot Available

Target 7: Mat Available




The System View shows all HBA'’ s, all targets, and all LUN’s attached to the system:

System Yiew

.......... m Buz 0 Target 7: atapi
---------- m Buz 1: Target 7 atapi

= m Bus 2 Target ¥ aicy8xx

---------- l@l Target 1: SOMY  SD<-B00C
---------- W Target 2; SOMY  SD<-500C
= m Bus 3 Target 255; IpEnd=35

---------- Target 4; HITACHI DEZ20J-72FC
---------- Target B SEAGATE ST318304FC
---------- Target 6 [BW DDYF-T183505
---------- m Bus 4: Target 255: IBMISCSI

---------- £ Taigst 0 50NY  LIB304  Online

On Line
ff Line

On Line
On Line
On Line




The following options are available from the Options menu choice:

Lock Qut

Lock Out (protecting a drive)

The Drive Locking option allows you to specify which drives can be accessed for testing
or commands. Select the drive to lock by clicking on it's target number in the left
(Unlocked) box. Then click the Lock button to move this drive to the right (Locked) box.

Target 1




When a drive is locked it will appear like this:

|| Target 0: SOMY  LIB-304 Werzion 2.4
O Line

Target 1: Locked

Target 2 SOWY  SO-500C Wergion 0108
(ff Line

Target 3: Mot &vailable

T Target 4: Mot Available
Target 5 Mot &vailable
Target B: Mot Available

Target 7 aic7 s




Logging Options

Specify Log File

Log Errors Only

Log All CDB's 3
Skop Logging

Log Petformance Diata

The logging options allow you to specify what type (if any) error logging is to be
performed and to specify a file name for the log file.

The logging options are also available on the right side of the main program display.

Logging options are:

¢ None — when an error occurs the error information is displayed on the screen and
not logged. If the error occurs during a test the test will stop until the error is
acknowledged.

e Errors only — any time a SCSI command or test elicits a CHECK CONDITION the
error information will be logged to the log file. No information will be displayed on the

screen and if a test is running it will not stop.

e All CDB’s — every CDB issued will be logged. CAUTION - this logging option can
create very large log files!

The View File button will display the current log file.

The Delete File button will clear the contents of the log file.

Settings

v Safe jukebox mode
Prink Reparks
Specify Custom Fields

Safe Jukebox Mode

This option will control the operation of the JukeBox Module (if installed.) With Safe Mode
enabled, all media moves (either by command or in a test process), will return the media to its
original source. For example, a move from slot 2 to slot 3 will be followed automatically by a
move from slot 3 to slot 2. This prevents the user from moving media which is being monitored
by some type of system software. Also, moves to a drive must originate in a mailbox, thereby
preventing the user from writing to active media in the jukebox.



If Safe Mode is turned off, all moves are one way, and no controls are placed on moves or writing
to the media in the drives.

Print Reports

When this option is selected a report will be sent to the windows default printer after any test has been
run. The reports are generated from one of two template files, reportl.dat or report2.dat. The file
“report1.dat” will be processed if the test was completed with no errors, the file “report2.dat” will be
processed if any errors occurred during testing.

These files are template files that you create with and editor. You can embed the following tokens into
these files and the report generator will fill the values in at print time:

%d prints time and date

%v prints SCSI VENDOR data
%p prints SCSI PRODUCT data
%r prints SCSI VERSION data
%s prints SCSI serial number

%a prints SCSI target address

%cC prints capacity
%n prints name of last test run
%f prints a form feed

%e prints test error count

%k prints SCSI Sense information
%ul  prints user defined field #1
%u2  prints user defined field #2

The sample reportl.dat file is as follows (this report will print when a test passes):

STB Quiality Control Report
Todays Date :%d
Manufacturer  :%v
Product :%p
Firmware %%r
SCSI Target Y0a

Test results for %v %p

Drive PASSED %n
Tested by (Tech) %d
%f



Specifiy Custom Fields

This option allows the operator to specify two additional user defined fields for the report generator. A
dialog box is displayed in which the user can type any character string to be assigned to user denined
field 1 or 2.

Quick Commands

The Quick Commands feature lets you access frequently used commands by right-clicking on the
currently selected device. This will bring up the Quick Commands menu appropriate for the selected
device type. Here are screenshots of the Quick Command menus for disk and tape device types:

INGUIRY wfEYPD

far Skark Drive Tar INQUIRY w/EVPD
Tan Stop Crive RE'WINC
" Edit Mode Pages Tar MokionData
Tan Yiew Log Pages 'u'few Log Pages
1 Wiew Last REQUEST SERSE Tar Views Lask REQUEST SENSE
Iser Defined COE's User Defined CDB's
Bus Reset Eus Reset
Tar

=

Each of the commands in the Quick Commands menus are described in the documentation
Commands section.

The Bus Reset choices in the Quick Commands menus allow you to issue a hard bus reset to the bus
that the device is attached to. You can confirm the Bus Reset by using the Bus Analyzer Module (BAM)
being sure to select capture of “Reset” phases.



Bus Reset Control

The Bus Reset control is accessed by the top menu “Bus Reset Choice” as shown here:

P SCSI Toolbox32 — 1ol x|
File Adapter Options Disk Tape Jukebox  ATA Commands SAF-TE [ SEP  Adwanced Tests | Bus Resets Buffer  Scripts and Sequences  Help

Scan System ; MI
T T arget 0 Mot balabls — LUN Print Reparts® [~ SafeJukeBox [
j ED Error Logging :
2 Target 1: Not Availables File I— Browsel
T}'DEINone j

Clear File | View File |

Log Performance Data [
Send "A" to COM1: on Emar [

Target 2: Mot Available

Target 2: Mot Available

Target &: Mot Available

£

*..
r

L
i

3%
2l
o
b

Target E: Mot Available

i
b
4&

|

| Target 7: Mot Available

S
o




The Bus Reset Control:

P STB Bus Reset Tool =101 %]
— Reset Every n /0= Select Host Buz Adapter
% DoMat Reset * — HEA 4 - Ologic ALAZ100 B4 bit PCI-Fibre Cha
" Reset Once After: 10000 I

= Reset After Evens: iy

——| — HB& 3 - LS| Adapter SAS 3000 seres 4-port [

— Reset Every n Seconds
f* Do Mot Reset
{~ Reset Once After: 205ec

" Reset After Eveny: ¥ ’

— Current State

1#0% before Reszet: m Rezet Count |
Seconds before Reset: m Azl Ve

Exit fﬂ | |zzue Bus Fleset Maow I

— HBA 2 - Secondary IDE Channel

— HBA 1 - Primary IDE Channel

:

— HE& 0 - Primary IDE Channel

L|

As shown above, you may select any bus that is displayed in the right side “Select Host Bus Adapter”
switch section. Simply drag the vertical switch control to the HBA that you wish to work with. The
default switch setting will be the HBA that is currently selected in STB.

Manual Reset

Clicking on the “Issue Bus Reset Now” button immediately causes a hard bus reset on the selected
HBA.

Reset by Time

Use the “Reset Every n 10s section of the tool to automatically issue bus resets after n IOs have been
generated by STB. Change the number of seconds between resets by rotating the seconds knob
control.

Use the radio buttons to the left of the rotary seconds control to select reset behavior.
The default setting “Do Not Reset” does nothing when the timer ends.
The “Reset Once After:” selection will issue one and only one reset when the timer expires.

The “Reset After Every:” selection will issue a reset each time the timer expires.

Reset by 1/0Os

Use the “Reset Every n IO0s section of the tool to automatically issue bus resets after n I0Os have
occurred. Change the number of 10s between resets by rotating the 10 knob control.

Use the radio buttons to the left of the rotary IOs control to select reset behavior.



The default setting “Do Not Reset” does not issue a reset.
The “Reset Once After:” selection will issue one and only one reset after n 10s.

The “Reset After Every:” selection will issue a reset each time n IOs have occurred.



ATA Task Register Commands

Introducing to the SCSIltoolbox ATA Task Register
Commands

A new feature in the SCSltoolbox Suite Version 6.0 is the ability to issue any task register ATA
command to any ATA/SATA storage device. This allows test scenarios that include ATA
commands that are not implemented in ATAPI such as retrieving SMART data, ATA IDENTIFY
data, SEEK, SET MAX ADDRESS, and more.

Accessing the ATA Commands

Use the Main menu ATA Commands choice to choose an ATA function

8 5rsI Toolbox32 o[]S

File Adapter Options Disk Tape Jukebox | ATA Commands SAF-TE { SEF Advanced Tests Bus Resets  Buffer Scripks and Sequences  Help

: o IDEMTIFY data
can Bus can Spstem SMART data .
b Target 0: Mot Available User Defined Commands \q\ﬁnnt Reparts [ Safe JukeBox [~
L _ =]
Target 1: Mot Available

Three new ATA functions are accessible

s Target 2 Mot &vailable from the Main Menu - ATA Commands
1 choice.

: '; Target 3: Mat Available
1 Target 4: FUJITSU MAVZ036RC  Version 01AR Send "A" to COM1: on Errar [

Capacity = 17954 MB
2] Target 5 Mot Available
]

= Target & NotAvailable

] Target 7: Mot Available




The ATA IDENTIFY command

Choose an ATA device by double-clicking on it in the Devices List

ATA Device IDENTIFY Information

Double-click on a device in the Devices list to view its IDEMTIFY information

IDENTIFY Information Device:

LITEOM CO-ROM LTH48ES
MATSHITA DVD-RaM LF-DS
I axtor Bv020M0

M axtor 6771 20M0

All ATA devices attached to the system are
showen inthe Devices list.
Double-click on a device to display t's ATL
IDENTIFY information

Save Results to File

The ATA IDENTIFY information will be displayed / interpreted

ATA Device IDENTIFY Information

Double-click on a device in the Devices list bo view it IDENTIFY information

IDEMTIFY Infarmation Devices

Model Murber = Mastor Bv120M0 LITECH CD-ROM LTH48E5
Serial Mumber =7 3MLIRFE MATSHITA DVD-Rakd LF-DS
Firmware Wersion = YARETHWD

# of Sectors transferred per interupt = 16
Standbw timer values supported

I0RDY supported

I0RDY may be dizabled

LBA, supported

DA supported

B of uzer addrezsable sectors = 240121728
M ultiveard DkA mode 2 supported
Multiveard DA mode 1 supported
Multiward DA mode 0 supparted

MHOP command supported

READ BUFFER command suppoted
WRITE BUFFER command supported
Haost protected area supported

look ahead supparted

Ok | Save Results to File




The ATA SMART command

Choose an ATA device by double-clicking on it in the Devices List

Double-click on a device in the Devices list to view its SMART infarmation

SMART Information Device:

LITEOM CD-ROM LTH4865
MATSHITA DVD-RAM LF-DS
I astor Bv0B0M0

I axtar B120M0

Al ATA devices sttached to the system are
shown in the Devices list.
Double-click on any device to display its
SMART. data

Save Results to File

SMART attribute data will be displayed / interpreted

S.M.AR.T. Information

Double-click on a device in the Devices list to view its SMART information

SMART Infarmation Devic

Attribute 3 [Spin Up Time) - Flags = 27, Value = C8, Threshald = 3F - Yendor = C5 35 2E 00 00 00 00 00 LITEON CO-ROM LTN48ES

Attribute 4 [Start/Stop Count] - Flags = 32, Value = FD. Threshald = 00 - Yendor = FD 66 00 00 00 00 00 00 MATSHITA DVD-RAM LF-DS

Attibute 5 [Reallocated Sector Count] - Flags = 33, Yalue = FD', Thieshold = 3F - Yendor = FD 00 00 00 00 00 00 00 b axtor BY080MO

Attribute B[] - Flags = 01, Value = FD. Threshold = B4 - Vendor = FD 00 00 00 00 00 00 00 Ll M0

Attibute 7 [Seek Enor Rate] - Flags = 04, Value = FD, Thieshold = 00 - Yendor = FC 00 00 00 00 00 00 00

Altribute 8 [Seek Time Performance] - Flags = 27, Yalue = FD, Thieshold = BB -Yendor = FA AE 84 00 00 00 00 00

Attribute 9 [Power-0On Hours Count] - Flags = 32, Value = F&, Threshold = 00 - Vendor = FA 1E OC 00 00 00 00 00

Attibute 10 [Spin Retry Count) - Flags = 2B, Value = FD, Threshold = 90 - Yendor = FC 00 00 00 00 00 00 00

Attibute 11 [) - Flags = 2B, Walue = FD, Threshold = DF - Yendor = FC 00 00 00 00 00 00 00

Attribute 12 [Device Power-Cycle Count] - Flags = 32, Walue = FD, Threshald = 00 - Vendor = FD 84 00 00 00 00 00 00 "

Attribute 192 [Power Off Fetiact Count] - Flags = 32, Value = O, Threshald = 00 - Verdor = FO 00 00 00 00 00 00 00 ST RN R, (TR, (EEEED

Attribute 133 [Load Cycle Count] - Flags = 32, Value = FD1, Threshold = 00 - Vendor = FD 00 00 00 00 00 00 00 T s ticd

Attribute 194 [Device Temperaturs] - Flags = 32, Value = FD, Thrashald = 00 - Vendar = FD' 32 00 00 00 00 00 00 ClcknojhelsavelResii st alieiiton)

Attribute 195 () - Flags = 0, Yalue = FD, Threshold = 00 - Yendor = FC 80 18 00 00 00 00 00 allows the data to be saved to atext fil.

Attibute 196 [Reallacation Event Count] - Flags = D8, Walue = FD, Threshald = 00 - Yendor = FD 00 00 00 00 00 00 00
i
[

Attibute 197 [Current Pending Sector Count] - Flags = 08, Yalue = FD, Threshold = 00 - Yendor = FOr 00 00 00 00 00 00 00

4]

Attribute 138 [Off-Line Scan Uncorectable Sector Count] - Flags = 08, Value = FD, Threshold = 00 r}fendor =FD 00000000000000 H
»

0K Save Results to File




The ATA User-Defined Command menu

The User Defined Command menu lets you :
- choose commands from a list
- add new or custom commands to the command list
- issue commands to any ATA device
- view all status / error bytes
- view data

Commands are accessed from the pull-down Command list. When you click on a command in the
list the seven ATA task registers are filled with the data that defines that command.

ATA Task Register Commands

DH CMD Command

IDU |D1 IDU oo IUD IEU 20 IZD - READ Sector(s). 20,E0,00,00,00,01 ,Dﬂj Load Command List
20 - READ 5 0LE 008

24 - READ SECTOR(S) EX 0,00 Add Command to List
25 - READ DA EXT,25.00.00,00,00,00,00 =
Delete Command from L\sd

———— Command Result Devic:
ERROA LITEON CD-ROM LTNA8ES

MATSHITA DVD-RAM LF-DS
K o o r K Pull doven the list of commands to selzct &

+ Buffer 0 Mastar 50800
command to izsue to the drive. You can use Maxtar Bv'120M0
JNC MC IDNF MCR ABRT NM BSY  the mdd Command ta List button ta add your " Buffer 1

r r r r ’7 r own commands to the command list.

lgsue Command | Repeat Count = |1

ok I iew Results |




You can also enter any data you wish in the seven ATA task registers, and then add the new
command to the Command list with a uniqgue name. This allows any command, standard or
vendor unigue to be defined and saved for easy access.

ATA Task Register Commands

Sh CL CH DH  CHMD Command

FR  SC
oo Jor | oo Joo [ Joo | [Eo | Jeo |20 - READ Sectonls). 20.£0,00,00.00.01 00 = Load Command List
20 - READ Sectoirfz], 20,E0.00,00,00,01.00.17% B
24 - READ SECTOR(S] EXT 24.00,00.00.0 Add Command o List
C. BEAD DikdA BT 25 O0 D’DD'DU'UD‘DDv
Delete Command from L\sd

- Command Results These are the ATA task registers. Enter Devic
ERROR any hexadecimal value inta any of the LITEON CO-ROM LTN49ES
’— ’— ’— ’— ’— registers. You can save these register fer: MATSHITA DVD-RAM LF-DS
K o o r K settings with & unigue command name Buffer 0 Maxtar 5Y0S0MD

ith the Ldd C of to List button.
JNC MC IDNF MCRABRTNM  BSY winihe ommand to List button R Mastor Bv1 20M0

I ENENESENE S E] g

lssue Command | Repeat Count = |1

ok I Wiew Results | Buffers




Specify the data direction (In from drive or Out to drive) and which of the two data buffers you
wish to use.

Task Register

Command

|20 - READ Sectonls). 20.£0,00,00.00.01 00 =
20 - READ 0. 00 S
24 - READ SECTOR(S] EXT,24.00,00,00,0

CH DH  CHMD

W o

FR 5C SH CL
M o Jo o

Load Command List
Add Command to List

ERROR

Command Fesult

25 - READ DA EXT,25,00.00,00,00,00,00 =

Delete Command from L\sd

STATUS

o om R oW om @ m

INC MC IDMF MCR ABRT N

BSY DRDY DF DRO ER

Direction:
" Data Out

R & Dataln

Data

Buffer:
@+ Buffer 0

" Buifer 1

D ervic

LITEOM CO-ROM LTNABES
MATSHITA DVD-RAM LF-DS
Mastor Bv0B0MO

Mastor Ev120M0

1 N Y

Specity the data direction
In = from drive
Ot = to ctive
and which bufter to use

lgsue Command | Repeat Col

o]

iew Results Buffers

If you want the command issued multiple times specify the repeat count

Task Register

CH DH CMD Command

foo~ JEo~ [20| [20-READ Sectors), 20,£0,00,00,00,01 00 x |
2 1.8

FR  5C SM CL
IF IT IW IW Load Command List

Add Command to List
Delete Command from L\sd

Device:
LITEOM CO-ROM LTN4365
MATSHITA DVD-RAM LF-D5
Mastor Bv0B0MO
Mawtor Ev120M0

24 -READ SECTOR(S) EXT 24,00,00,00,0¢
25 - READ DMA EXT 25,00,00,00,00,00,00

Command Fesult

Data
ERROR STATUS

INC MC IDNF MCR ABRT MM BSY DRDY DF D

I 5 5 5 S o Y

Direction:
" Data Out

Buffer:
* Buffer 0

If wou would like to izsue the command
multiple times just specify the repeat
count here

lssue Command | Repeat Count = |1

o]

Wiew Results |




But first — you need to select which ATA device you want to send the command to. Do this by
double-clicking on the device. Please — don’t destroy data on a drive that you care about! You will
be warned if you choose “Data Out” — don’t be hasty!

ATA Task Register Commands

CMD Command

FR SC SH CL CH DH
|DD |D1 |DD |DD |DD |ED |2D 20 - READ ?0,E0,00,00,00,01, 004 Load Command List |
Add Command ta List |
Delete Command from Lisﬂ

—————— LCommand Result Data Devices
ERROR STATUS Diection o LITEON CO-ROM LTNABES
[ I v : uffer: MATSHITA DVD-RAM LF-D5
¢+ Buffer 0 Mator BrOS0MO

" Data Out
JMC MC IDNF MCRABRTNM  BSYDRDY DF DROEFR || & Dataln  Buffer 1 Manter EYT20M0

1 5 N N

Select the drive to izsue the command to by

double-clicking on it in the Devices List.
lssue Command | Repeat Count = |1 IMPORTAMTIN

“ou can send ANY command to any drive
- please be careful not to destroy data on
your boot ar data drives!

oK | View Resuls | Buffers

Now you are ready to send the command — click the Issue Command button to do it

ATA Task Register Commands

FR SC SM CL CH DH CMD Command
IDD ID‘I IDD ui} IDD IED IZD |2D - READ Sector(s). 20,E0,00,00,00,01 ,Dﬂj Load Command List
20 - READ Sectoi(s 0P
24 - HEA SECTO 0o Add Command to List
25 - READ D4 EXT.25,00,00.00,00,00,00
Delete Command from L\sﬂ

———— Command Result Device:
[ERIFD SUAULES LITEON CD-ROM LTNA4GES

IW IW ,W ’W ,W ,W ,W Direction: Buffer: MATSHITA DVD-RAM LF-D5

" Data Out & Buifer 0 Maxtar Bv080MO

INC MC IDNF MCR AEB meecss=cqERR || & Dataln  Buffer 1 Mastar BT 20M0

rerr

Moy click the lzsue Command
button ta send the command

lgzue Command | Hepeat Count = |1

iew Results | Buffers




When you issue a command it can succeed or it can fail. The Error and Status indicators let you
know what happened.

ATA Task Register Commands

MO Command

FR  SC SN CL CH DH
IDD ID‘I IDD IDD IDD IED |2D |2D - READ Sector(s], 20,E0,00,00,00.01 ,DDj Laad Cammand List |
Add Command to List |
Delete Command from Lisﬂ

————— LCommand Result: Device:
ERROA STATUS LITEON CO-ROM LTN4865

IW ,W ,w ,w ,W IW ,W Direction: MATS WD-RAM LF-DS

EY' 080D
Mastor Bv120M0

AMC MC IDMF MCR ABRT M BSY DRCY DF DRQE e P— ,
er the command has been issue
|D— |D— |D— |D— |D— |D— |D— |1— |D— |D— w the Command results are displayed

here

Izsue Command “You can view and print a historical log You can view and save the data
of commandz f results by clicking the returned az a result of the
“iews Results button command by clicking here

Yiew Results | Buffers |

You can view or save a history of the commands you have issued and their results by clicking the
View Results button

Results Fram: F«T.-‘i‘-. IJzer Defined Commands

Command gent = 20E0 00 0000 07 00
-Resultz = 50 E0 00 00 0000 00
Command sent = 20 E0 00 0000 02 00
-Results = 58 E0 00 00 07 00 00
Command sent =20 EQ 00 00 00 03 00
-Result: =58 E0 0000 07 01 00
Command sent = EC AQ 00 00 00 00 00
-Result: =50 A0 80 071 OO FF 00
Command sent = 08 00 00 00 00 00 00

- Besultz = 08 A0 00 00 00 00 00

winte Besults to File |

If you would like to view the data resulting from a command click the Buffers button — below is
data from an ATA IDENTIFY command



Edit Buffer

Size 16777216 {16384Kb)

saeaaa
gaeo18

gaee28
LTS R
gaeo4a
g8eesa
a8ea6 A
gaeo¥ e

98 61 62 63 04 85 86 67 B8 B9 OA BB AC AD BE OF
mhl-]SF FF CB 37 A0 18 B0 8O 9a B9 AL 3F 88 B8

00 60 GO BB 59 32 43 4D 48 SO LE 45 2802020208 ....Y2CHHPHE
202020 20202020 20 68 03 3E 00 60 84 59 1 -.2...YA
5235314857 304D 61 78 74 6F 72 2036 59 38 R51HWAMaxtor aY@
38 304D 30202020202020202020202020 86MA
202020202020202020202020202080 108

98 80 2F 88 48 99 92 A0 00 B0 B8 87 3F FF 818

88 3F FC10 00 FB 01 10 Bn 06 02 87 08 A0 88 a7

File I]peratinn5| Fill BuFFerl Iﬂll Zeros (@)

I Buffer 1 Buffer 2 |

Summary

Cancel |

The ATA Commands addition to the SCSltoolbox Suite brings a new level of testing functionality
— hardware-independent ATA/SATA testing.

In addition to the GUI-based ATA Commands, the ATA User Defined Command functionality has
been added to the Developers Toolbox api library. This enables any user test written with Visual
Basic or Visual C++ to have complete ATA task register level access to any ATA device.



Bus Analyzer Module

Description of BAM

BAM is a software bus analyzer that can capture, display, and analyze trace data from any
peripheral bus, including SCSI, Fibre Channel, IDE, ATA, SATA, and SAS.

BAM offers complete versatility as far as choice of phases that are captured and displayed,
capture modes to minimize I/O impact, buffer size and capture size, and device(s) to capture
trace data from.

) 8aM - o [=[ 3
File Edit Wew Help
v | & | P=
Ed—-<8 "\ 0
Cr | Device | Phaze Type | Data | Tat Trang Len | Cap Size [MEB] Wl

|32
Data Size
|512
Sork by
Mexus |

=
Pertormance Monitors | Individual 120 Infnrmatlnnl Raw Data | Trace Performance Analyslsl 1/0 Statistics
1/0 Per Secand Transfer Rate [MB/sec] Queue Depth 140 Latency
UM v

Ready




Pre-Capture Setup

Identifying devices to capture

The Device screen displays all devices attached to all adapters on the system. In performance
mode you can select one device, in capture mode you can select as many devices as you wish.

¢, BaM - =1
File Edt ‘Wiew Help
7 | M=
2@ -8 "0
-
Cir | Device | Phase Type | Data | Tot Trans Len | Cap Size [MBE] Iml
 ——
x|
Size
% I HBA O: Primary IDE Charinel ﬂl I_'J
[T HEA 0: Target 0 Lun 0: LITEOM CO-ROM LTN486S
[T HEA& 0: Target 1 Lun 0: MATSHITA DWD-RAM LF-D521
I~ HEA 1! Secondary IDE Charnel bit by
I~ HEa 2! Primary IDE Charinel prus
[T Hea 2 Target 0: Lun 0 Maxtor 6Y030M0
I~ HBa 3: Secondary IDE Charnel
[T HE& 2; Target 0 Lun 0; Maxtor 6 12010
7 HB& 4 Adaptec AHA-2940UfAHA-2340UW PCI SCSI Contraller |
= Hes. 5: QLogic QLA2100, 64 bit PCI-Fibre Channel Adapter >
I~ HBA &: LSI Adapter, SAS 3000 series, 4-port (with 1064) =
¥ HEA 6 Target 4 Lun O: FUJITSU MAY2036RC —
feenaicalkle 7 HEa 6: Target 126: Lun 0; LSI PSEUDO DEVICE
I/OF
4
=
[ [ 4

Ready



Identifying Phases to capture

Select the phases that you wish to record during capture by using the Phases screen. The
phases that can be captured are:

CMD — SCSI or ATAPI commands

IN/OUT - Data in or out phase

OK - Successful completion of a command that does not have a data phase
SENSE - Sense data captured when a Check Condition error occurs

ATA - ATA task register command

ASTS - ATA task register command status

SPT - SCSI Pass through block

SRB - SCSI Request block

SSTS - SCSI request block status

IRP - Windows I/O Request Packet



Selecting Triggers

Use the Trigger Screen to select trigger conditions to stop trace capture. When a trigger condition
occurs during data capture the capture will stop and a message box will inform you of which
trigger condition caused the stop.

_ (ol x|
File Edit “iew Help
- s L "1 ik -
g—-c® [\r[e
= & 82N
-
Cir | Device | Phaze Type | D ata | Tot Trans Len | Cap Size [MB]
32
x| Data Size
™ Trigger on MOT READY [~ Trigger on HARDWARE ERROR g1z
[~ Trigger on MEDIA CHANGE [~ Trigger on WINDOWS ERROR —
[~ Trgger on MEDIA ERROR [~ Trigger on OTHER ERROR I [l
[~ Trigger on INVALID COMMAND [~ Trigger on BUS RESET
[~ Trigger on DATA OVERAUNDER RUN T Trigaer on FULL ﬁﬂ“ by |
ERUT
Performance Monitors | Individual 140 Information | Raw Dalal Trace Performance Analysis | |/0 Statistics
140 Per Second Transfer Rate [MBfzec] Queue Depth 140 Latency
]
Ready MUM A




Setting Capture Buffer size and Phase Data Size

The amount of trace data you will be able to capture is determined by the size of the Capture
Buffer. The Capture Buffer uses system memory — enter the amount of memory you can allocate

to trace memory in the Cap Size field. Enter this number in Megabytes.

Enter the amount of data (in bytes) from each phase that you wish to capture in the Data Size

field — up to 64K.

File Edit Yiew Help

pa——s

=8 & v e

<

Clr | Device | Phase Type | Data | Tot Trans Len |

Cap Size [ME]

e

Data Size

Ready

Performance Monitars | Individual [0 Infnrmationl Faw Datal Trace Performance Analysis I 1/0 Statist\csl
170 Per Second Tranzfer Rate (MEB/zec) Queue Depth 170 Latency
=
MM S




Identifying columns to display

Use the Columns screen to select the data you wish displayed on the screen, and the order you
would like the data columns to be in. In our example we will show all data columns.

=10 x|
File Edit View Help
7 (e & | =
g—-<® [r[e
a *
Ctr | Device | Phaze Type | Data | Tot Trans Len | Cap Size [MB] Wl
|32
Data Size
|51 2
Add/Remove Columns LI —
il
Calumng Currently Displayed |
and their crder Other Available Columns: el Sort by
Nexuz |
-
Performance Monitars | Individual 1/
1/0 Per Second
Ready UM VA




Selecting the mode

Use the Mode Selection screen to choose between Performance mode and Capture Mode.

Performance mode allows data from one device to be captured, and the phases displayed in real-
time during capture will be limited to not impact system performance. Once a Performance Mode
capture is stopped all phases will be displayed on the screen.

In Capture mode you may capture data from multiple devices, and all phases are displayed in
real-time during capture.

Note: - during Capture Mode capture you may use the Pause/Continue button to the right of the
phase display to momentarily pause phase data scrolling.

f_BAM - =10l x|
File Edit Wiew Help
r ol S e
B2l =<8 <0
Chr | Device | Phase Type | Data | Tot Trans Len | Cap Size [MB] (i
|32
[Data Size
|51 2
i E = —|]—'J
P Sart by
"~ Performance Mode [only one device in this mode] Merns
% Capture Made [any number of devices)
Performance Monitars | Individual 140 nformation I Faw Data | Trace Performance Analysis I 140 Statistics
140 Per Second Transter Rate [MB/sec) Queus Depth 140 Latency
=

Ready [ [or A




Starting and stopping capture

Click the Start Capture button (the green arrow) to start the capture
) BAM - =10l x|
File Edit Wew Help
] o< a5 e
@=<8 K e
Cr | Device | Phaze Type | Data | Tat Trang Len | Cap Size [MEB] -
|32
Data Size
|512
Soit by
Mexus |
Performance Monitors | Individual 140 Infnrmatinnl Raw Data | Trace Performance Analysisl 170 Statistics M
1/0 Per Secand Transfer Rate [MB/sec] Queue Depth 140 Latency
E
Ready lim A




And click the Stop button (the red stop sign) to stop capture

1/0 Per Second

Tranzfer Rate [ME/sec)

Queue Depth

#.BaM - =10 |
File Edit View Help
Ctr | Device | Phaze Type | COB Desc | Data | Tok Trans Len | Delta | Diriver | Cap Size [ME] Wl
1] E:4:0 ChE Read Capacity 2500000000... 10Bytes B8 us steclase
1 B:4:0 CDBE Write [10] 2608008327 ... 10Butes 17 8ms stzclass |32
Data Size
ISW 2
Sort by
RS
1| | ol =
Performance Monitars | Individual 1/0 Information | Raw Data | Trace Perfoimance Analysis | 1/0 Statistics
140 Latency

=
[ o [

Ready




Monitoring while tracing

During trace capture the Performance Monitor tab will show real-time performance data such as
Number of I/Os per second, Transfer rate in MB/second, Maximum Queue Depth achieved, and
I/O Latency. These displays show the maximum, average, and minimum values.



Post Capture Analysis

Trace Performance Analysis

The Trace Performance Analysis tab displays statistical information about the trace data

_|olx|
File Edit Wiew Help
- - L i
2@ —-<8 '\ o
-
Clr | Device | Phase Type | CDE Desc | Data | Tat Tranz Len | Delta | Diriver | Cap Size [ME]
a E:4:0 CoB Read Buffer 3C03000000... 10Byes 1.6 zec staclass
1 £:40 Dataln 026812E0 4 Bytes 12ms = |32
2 E:4:0 CDB Read Buffer ICO0Z000000.. 10Buytes 392 uz steclass Data Size
3 E:4:0 Dataln FFFE FD FCFB 2621440 Bytes 132ms
4 B:4:0 CoB Fead Buffer AC02000000.. 10Buwtes 156 uz staclass 18
5 B:4:0 Dataln FFFEFD FCFB.. 2621440 Bytes 13.2ms
E E:4:0 [ma ] Fiead Buffer 3CO0Z2000000.. 10Byes 200 us stsclass Y I
7 6:4:0 Dataln FFFEFD FCFB.. 2621440 Bytes 13.2ms I il
8 E:4:0 CoB Read Buffer 3C02000000... 10Byes 192 us stsclass
3 B:4:0 Dataln FFFEFD FCFB.. 2621440 Bytes 13.2ms
10 E:4:0 COB Fead Buffer 02000000, 10Bptes 141 us staclass Sort by
11 E4:0 Diata In FFFEFOFCFB.. 2621440 Bptes 132ms W
12 E:4:0 COB Fead Buffer 3C 02 000000 10 Bytes 167 uz staclass
13 6:4:0 Dataln FFFEFDFCFB.. 2621440 Bytes 13.2ms
14 B:4:0 CoB Fiead Buffer AC02000000.. 10Bwtes 180 us staclass
15 B:4:0 Dataln FFFEFD FCFB.. 2621440 Bytes 13.2ms
16 E:4:0 Coe Fiead Buffer 3CO02000000... 10Byes 190 us stsclass -
i : | v =
-
Perfarmance Maritors | Individual 120 Infarmation | Raw Data  Trace Performance snalysis I 140 Statistics |
— Summary Statistic
Taotal CDBs: 73
W/RCDBs: 79 R: 40 W3 -irite
Data bytes k] 199680  R: 93840 Y G9E40 = Read Data Rate
Capture Time : 1.08 Sec = Othe
140z per Sec :72.99
Bus Utilization %: 100.00 DE: Distribition
Percentage of /R COBs:  100.00%
Read Transfer Rate - Burst : 194.76
Read Tranzfer Size - avg:  2555304.10
‘whiite Transfer Flate - Burst: 164.18
‘white Transfer Size - avag:  2621440.00 = [t
1/0 Latency - Low: 133.00 =MD
Awg: 15893 = Fres
High: 1633386.00
Incomplete COBs: Bus Phase Mix
b aximum Queue Depth: 1
Analyze Data Save to File | 1
Ready UM v

Information on type of I/O,data size, transfer rates, I/O rates, and intercommand I/O latency are
displayed, as well as graphs of CDB type distribution, and Bus Phase mixture over the trace
capture period. Read and Write Transfer rates are displayed in a scrollable graph.

If you start another trace capture be sure to click the Analyze Data button once the capture has
been stopped in order to recalculate and display the current data.

The Data Rate graph can be scrolled by clicking on the axis that you wish to scroll, then using the
keyboard arrow keys to scroll the graph.

You may zoom on any graph axis by clicking on the zoom control (the second tool from the left at
the top of the graph) then using the + and/or — buttons to zoom.



Data Analysis

The top section of the tool displays trace data, including the device ID, the Phase Type, CDB
Description, Data, Data Length, Delta Time, what OS driver issued the 10, and Date/Time.

Note: - trace data can be displayed in two modes:
1. Sorted by time
2. Sorted by Nexus

Time sorting displays the trace data in the order it occurred on the bus.

Nexus sorting will group phase data for a given nexus together. For example, nexus mode will
group commands and data together even if other commands had occurred between the
command and data phase, such as would be the case with command tag queuing or with
interleaved capture of multiple device data.

The default mode is Sorted by Time — change modes by clicking the “Sort by” button

o] x]
File Edit Yiew Help
= M- . "
a-=<S8 K\ e
Chr | Device | Phaze Type | CDB Desc | D ata | Tot Trans Len | Delta | Ciriver | Cap Size [MBE] -
1] E:4:0 CDB Read Buffer JC03000000... 10Bptes 26 zec stsclass
1 £:4:0 Dataln 0268 13E0 4 Bytes T 2ms e
2 E:4:0 CDB Read Buffer JC02000000... 10Bytes 479 uz steclass Data Size
3 E:40 Dataln FFFEFD FCFE... 2621440 Bytes 13.2ms
4 £:4:0 CDB Feead Buffer 3C02000000.. 10 Bytes 191 us stsclass 512
5 E:40 Dataln FFFEFD FCFB... 2621440 Bytes 13.2ms
[ B:4:0 CDB Fead Buffer JC02000000... 10Butes 240 uz steclass
7 E:40 Dataln FFFEFD FCFB... 2621440 Bytes 13.2ms I ll
8 E:4:0 CDB Read Buffer JC02000000... 10Bptes 260 us stsclass
9 E:40 Dataln FFFEFD FCFB... 2621440 Bytes 13.2ms
10 E:4:0 CDB Fiead Buffer 3C02000000... 10Bwes 191 us staclass Sort by
11 E:40 Dataln FFFEFD FCFB... 2621440 Bytes 13.2ms MNexus
12 E:4:0 CDB Read Buffer JC02000000... 10Bptes 233 us stsclass
13 E:40 Dataln FFFEFD FCFB... 2621440 Bytes 13.2ms
14 B:4:0 CDB Fead Buffer JC02000000... 10Butes 193 uz steclass
15 E:40 Dataln FFFEFD FCFB... 2621440 Bytes 13.2ms
16 E:4:0 CDB Read Buffer JC02000000... 10Bptes 226 us steclass -
1] i i | » [
-
[}\ Perfoimance Monitors  Individual |0 Infarmatian | Raw Data | Trace Performance Analyzis | /0 Statistics
Originatar:  stsclass CDB: 3C 020000 000028000000
Device: B:4:0 Bytes Transferred: 10
Operation Code:  3C
Errar Information
SRE Status: 01 Senze Key:
Target Status: 00 Senge ASC: -
Sense ASCO: -

Ready ,_ W A




Searching through Trace Data

The Search tool allows you to specify a data pattern to seach for within the trace data

¥_BAM -
File Edit Wiew Help

g [m[ 3]

- -~ |[ma. & | =
=@ [\ e
= & 1~ {I5]1eN

-

Chr | Device | Phase Tupe | CDB Desc | Data | Tot Trans Len | Delta | Diriver | Cap Size [MB]

o 200 CDB Wfrite [10] 2408 00 0B B5 10 Bytes T 3me unknown

1 200 Data Dut 494E 445325 . 4096 Bytes 13415 ¥

2 200 CDB “afrite (10) 24080045C7 ... 10Bptes 3593 ms unknown b i

3 200 Data Ot 5243524428 .. 8192 Bytes 145 us

4 200 DB \write [10] 2408004515, 10 Bytes B uz urkriawn a1z

5 200 Data e g 43 uz

B 200 g Soarch TroccDEREN Xlbgys urknown —

7 200 DataC Search for: FEus I 'l

g 200 CDB B zec unknown

3 200 DataC |5 Cachd | Bus

10 200 CDB 99,8 ms unknown Sart by

11 200 Data C s Mesus |

12 200 CDB 99.9 mz unknown

13 200 D ata Out 43 4E 4458 28 ... 4096 Bytes 136 Uz

14 200 CDB “afrite (10) 2408004516, 10Bptes 2187 ms unknown

18 200 Data Ot 5243524428 .. 4096 Bytes 149 uz

16 200 COB Spnc Cache 3500000000... 10Bptes Elus classpnp -

| | . -
-
P

Perfoimance Monitars | Individual 1/0 Information | Fiaw Data | Tiace Perfoimance Analysis | 140 Statistics
140 Per Second Transfer R ate [MB/sec) Queue Depth 140 Latency

=

Ready
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Individual 10 information

Information on any Command may be viewed with the Individual I/O Information tab. This
information will display the OS driver that originated the 10, the device address, the OpCode of
the CDB, all CDB bytes, plus error information if the command had any type of error condition.

Originator:  steclass
Device: 6:4:0
Operation Code:  3C

Errar Information
SRE Status: 01
Target Status: 00

Senze Key:
Sense ASC: -
Sense ASCO: -

CDE:

Performance Moritars  Individual /0 Infarmation | Faw Data | Trace Perfarmance Analpsiz | 140 Statistics

3C 02 00 0000 00 28 00 00 00
Butes Transferred: 10

| »

El
Ready UM v
Data captured may be viewed using the Raw Data tab
-
Performance Monitors | Individual 140 Information. Raw Data | Trace Performance Analyzis | 140 Statistics
[u]u]u]n} 00 00 03 02 5B OO0 00 0Z 46 55 44 49 54 53 55 Z0 ceea[.. FUJITSU
o010 4D 41 56 3& 30 33 36 5Z 43 Z0 E0 Z0 Z0 20 20 zZ0 HAVEQS6RC
ooz0 30 31 41 35 42 30 41 32 4E 34 39 30 30 30 4D 35 01ASBOAZN42000MS
o030 00 00 0O 00 OO0 QO 00 00 00 00 OO0 40 OB FC 01 3C  .......eann. @.i.<
o040 01 98 00 00 OO0 OO 00 00 00 00 OO0 0O 00 00 00 oo D e e e e
anso a0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 ... neennnnann
]

Ready
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|O Statistics

Statistics about the type and amount of commands captured may be viewed with the 10 Statistics
tab

|»

Perfarmance Monitors I Individual |40 Information | Raw Data | Trace Performance Analysis 140 Statistics

Command OpCode Statistic: Device Statistic:
0228 - Read [10) count = 3545 - Device 6:4:0 =
024, - itz [10] count = 3544 Commands Sent = 7089

Fiead Commands = 3545

Fiead Bytes Transfened = 232325120

Read Average Transfer Rate = 11.21 MB/zec

Read High Transfer Rate = 38.88 MB/zec

“write Commands = 3544

Write Bytes Transferred = 232259584

Write Average Transfer Rate = 87.42 MB /zec

‘rite High Tranzfer Rate = 89.87 MB/sec

Other Commands = 0

140 Latency Low = 38.00 uSec

Average /0 Latency = 153,54 uSec

140 Latency High = B0274.00 uSec

Mawimum Hueue Depth =1 —
Incomplete Commands = 0 LI

Rescan Data |

hd|
Ready BAM Status | MUM 4

If you start another trace capture be sure to click the Rescan Data button once the capture has
been stopped in order to recalculate and display the current data.




Check Conditions

If an 10 fails resulting in a check condition the 10 will be marked red in the phase display, as

shown here:

Cir Device

Phaze Type

Data In

ead [10)

CDB Desc

0083 000C 61 93 00 08 50 00 00 E0 00 03 F2 50

Data

23 000000000000 00 07 00

Dri* Cap Size [MB)

B

stsclast [ gta Gize

|512

Sort by
Mexus

4|

Originatar:  steclase
H Device: B:40
Operation Cade: 28

Error Infarmation
SREB Status: C4
Target Status: 02

Sensekepy: 0B
Sense ASC: 29
Sense ASCO: 02

COB: 2280000000000000007 00
Bytes Transfered:

Performance Monitors  Individual 170 Infarmation | Faw Data | Trace Performance Analysis | [0 Statistics

10

| v




Disk Tests

Disk Test Options
DriveWatch

DriveWatch is a real-time performance display that is accessible from any of the
SCSltoolbox32 tests.

Information displayed:

e Average, minimum, and maximum read and write transfer rates, along with their
respective LBA.

e Total number of blocks read and written

e Blocks per transfer currently in use

e Number of hard (uncorrectable) and soft (correctable) errors
e Number of read and write 1/0O’s per second

o DriveWatch will graphically display performance and error information



SCSI DriveWatch
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Shove Graphical Dizplay
Clear Drive Stats LBA - C/H/S

The New Graphing display within drivewatch:
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Test Alarms

The test alarms allow all tests to be aborted upon the following conditions:
e |f the number of hard errors exceeds a threshold
e |f the number of soft errors exceeds a threshold

e If the high, low, or average read or write transfer rate falls below a threshold




L

L L L L

.
=
-
i
=
ket
[F]
a
o




The following tests may be accessed from the Test Menu SCSltoolbox32 (details on each test
follow):

1™ SCSI Toolbox32
File Adapter Options | Disk Tape Jukebox  SAF-TE fSEP  Advanced Tests Buffer Scripts and Sequences  Help

g [ 3]

— Advanced Testing |
oan 51
- Random Tests
Safe JukeB v
] Target O Mot A Commands » Sequential Tests | EripitcE ()
‘Workstation Prep 3 Quick QC
) I
] Target 1: Mat&  Media Duplication Confidence Tests 3 Browse
Create ModePage File for Diskscreening Seek Tests —L[
Target 2 Mot & Disk Manufacturing/Scresning Module Verify Media
Canfirm Drive Fi\el View File I
Target 3 Mot Available Performance Tests 4
HP MO Diagnostics ance Data [

Blocking Fackar Tests

Bus Load Test i oS ([

Target & Mot Available Zone Test
Guick Drive Profile

t Target B Mot Available CD Performance Test
Lo .
b A/ - Data Performance
- Drive Self Test
b Target 7 Mat Available e ;
:4.:4:9 Drive Screening Test
L j High Speed Data Test

Cable Integrity Test

[Mode Sense 4




Sequential Read

This test will sequentially read all blocks between the Start Block and the End block. If a read
fails the test will stop and the details of the error will be reported.

SC5I Disk Device Tests

Test Mame:

|S equential Fead Test [Mon-Destuctive] “ ™ lgnore Blank Checks
Tatal Blocks: |4109399
Current Block: ||:|

Last Errar at Block: ||:|

Tirne to Complete: I
Average Transfer 0

Rate [KB / Sec.]: I

Start Block: IU

End Block: |4109359
Blocks per Transfer: |1 23

Murnber of Pazses:

[~ Use Block Mumber

|1

Test Results :

Feturn I

Click. Start to beqin test - Return to exit

Start Test Dirive ‘W atch Set Alarms

User Test Parameters:

Parameter

Start Block Enter the LBA to start the sequential read test at
Default =0

End Block Enter the LBA where the test should stop

Default = highest LBA as reported by the READ CAPACITY command.

Blocks per Transfer

Enter number of blocks per CDB

Default = 128 blocks (64K per transfer)

Number of Passes

Enter the number of test passes

Default = 1

Ignore Blank Checks

Check this selection if you are testing WORM or MO media that has not had all
blocks within the test range previously written.

Use Block Number

If checked the read test will assume that the blocks being read have been
written by the Sequential Write Test with this option checked. Each block will
be checked to see that it contains a data pattern based on the LBA. If the data
pattern does not compare the test will fail with a data compare error.




Sequential Write

This test will sequentially write all blocks between the Start Block and the End block. If a
write fails the test will stop and the details of the error will be reported.

SCSI Disk Device Tests

Test Mame:

[,
|S equential WWrite Test [Destructive] bafy [ lgnore Blank Checks
Tatal Blocks: |4109399
Current Block: ||:|
Lazt Errar at Block: ||:|
Tirne to Complete: I
Average Transfer 0
Fate [KB / Sec.]: I
Start Block: ID
End Block: |4109399
Blocks per Transfer: |1 28

Mumnber of Pazses:

[~ Use Block Murber SetDataPatternIIUU |3E IEE I.i'-.F IUU IUU |D2 IEIEI

|1

Test Results ;

Return I

Click Start to begin test - Return to exit

Start Test Dirive ‘W atch Set Alarmz

User Test Parameters:

Parameter

Start Block Enter the LBA to start the sequential write test at
Default = 0

End Block Enter the LBA where the test should stop

Default = highest LBA as reported by the READ CAPACITY command.

Blocks per Transfer

Enter number of blocks per CDB

Default = 128 blocks (64K per transfer)

Number of Passes

Enter the number of test passes

Default =1

Ignore Blank Checks

Used if testing WORM or MO disks.

Use Block Number

Checking this option will write a data pattern that contains the LBA to each
block.

Set Data Pattern

Used to specify a data pattern to be written. Data patterns can also be set
using the Buffer Menu choice.




Sequential Write/Read

This test will sequentially write, then read all blocks between the Start Block and the End
block. If a write or read fails the test will stop and the details of the error will be reported.

SC5I Disk Device Tests
Test Mame:

|S equential “Write/Read Test [Destuctive] [ Ignare Blank Checks
Tatal Blocks: |4109399

Current Block: ||:|

Lazt Errar at Block: ||:|

Tirne to Complete: I

Average Transfer 0

Fate [KB / Sec.]: I

Start Block: ID

End Block: |4109399

Blocks per Transfer: |1 28

Mumnber of Pazses:

[~ Use Block Murber SetDataPatternIIUU |3E IEE I.i'-.F IUU IUU |D2 IEIEI

|1

Test Results ;

Return I

Click Start to begin test - Return to exit

Start Test Dirive W atch | Set Alarmz |

User Test Parameters:

Parameter
Start Block Enter the LBA to start the test
Default =0
End Block Enter the LBA where the test should stop

Default = highest LBA as reported by the READ CAPACITY command.

Blocks per Transfer

Enter number of blocks per CDB

Default = 128 blocks (64K per transfer)

Number of Passes

Enter the number of test passes

Default =1

Ignore Blank Checks

Used if testing WORM or MO disks

Use Block Number

Checking this option will write a data pattern that contains the LBA to each
block

Set Data Pattern

Used to specify a data pattern to be written. Data patterns can also be set
using the Buffer Menu choice




Map Drive Defects

This test sequentially reads all blocks between Start Block and End Block. The error
recovery information reported by the drive via Sense Data and Log Pages is displayed
and may be recorded to a log file using the Log Results to Disk option.

X

Map Drive Defects

4109333

{1111
{111 E

1]
1]

1
=

Parameter
Start Block Enter the LBA to start the test
Default =0
End Block Enter the LBA where the test should stop
Default = highest LBA as reported by the READ CAPACITY command.
Log Results to Disk Check this box to specify a log file to record the results of the test




Sequential Write/Read

This test will sequentially write and verify all blocks between the Start Block and the End block.
If a write or verify fails the test will stop and the details of the error will be reported.

SC5I Disk Device Tests

Test Mame:

|S equential “riteSdenfy Test [Destuctive] ™ lgnore Blank Checks
Tatal Blocks: |4109399

Current Block: ||:|

Last Errar at Block: ||:|

Tirne to Complete: I

Average Transfer

Rate (KB /Sec): 10

Start Block: IU

End Block: 4103333
Blocks per Transfer: |1 23
Mumber of Pazzes: |1

[~ Use Block Mumber SetDataF‘atternllDD |3E |BE |.-‘-‘«F |nn |nn |uz |nn

Test Results :

Click. Start to beqin test - Return to exit

Feturn I Start Test Dirive W atch Set Alarms

User Test Parameters:

Parameter
Start Block Enter the LBA to start the test
Default =0
End Block Enter the LBA where the test should stop
Default = highest LBA as reported by the READ CAPACITY command.
Blocks per Transfer Enter number of blocks per CDB
Default = 128 blocks (64K per transfer)
Number of Passes Enter the number of test passes
Default =1
Ignore Blank Checks Used if testing WORM or MO disks
Use Block Number Checking this option will write a data pattern that contains the LBA to each
block
Set Data Pattern Used to specify a data pattern to be written. Data patterns can also be set
using the Buffer Menu choice




Random Read

This test will read random blocks between the Start Block and the End block. If a read
fails the test will stop and the details of the error will be reported. This test will run until
stopped by pressing the Cancel button.

SCSI Disk Device Tests

Test Mame:

|Hanu:|n:nn'| Read Test [Mon-Destructive] [ lgnore Blank Checks
Tatal Blocks: |4109399
Current Block: ||:|

Lazt Errar at Block: ||:|

Tirne to Complete: I
Average Transfer 0

Fate [KB / Sec.]: I

Start Block: ID

End Block: |4109399
Blocks per Transfer: |1 28
Murmber of Paszes: |1

[~ Use Block Murber

Test Results ;

Click Start to begin test - Return to exit

Return I Start Test Dirive W atch Set Alarmz

User Test Parameters:

Parameter
Start Block Enter the LBA to start the test
Default =0
End Block Enter the LBA to define the high range of the test
Default = highest LBA as reported by the READ CAPACITY command.
Blocks per Transfer Enter number of blocks per CDB
Default = 128 blocks (64K per transfer)
Number of Passes Enter the number of test passes
Default =1
Ignore Blank Checks Used if testing WORM or MO disks
Use Block Number If checked the read test will assume that the blocks being read have been
written by the Sequential Write Test with this option checked. Each block will
be checked to see that it contains a data pattern based on the LBA. If the data
pattern does not compare the test will fail with a data compare error




Random Write

This test will write random blocks between the Start Block and the End block. If a write
fails the test will stop and the details of the error will be reported. This test will run until
stopped by pressing the Cancel button.

SC5I Disk Device Tests

Test Mame:

|F!an|:||:|m Winte Test [Destructive) [ Ignare Blank Checks
Tatal Blocks: |4109399

Current Block: ||:|

Lazt Errar at Block: ||:|

Tirne to Complete: I

Average Transfer 0

Fate [KB / Sec.]: I

Start Block: ID

End Block: |4109399
Blocks per Transfer: |1 28
Murmber of Paszes: |1

[~ Use Block Murber SetDataPatternIIUU |3E IEE I.i'-.F IUU IUU |D2 IEIEI

Test Results ;

Click Start to begin test - Return to exit

Heﬁ»u\rn I Start Test Dirive W atch Set Alarmz

User Test Parameters:

Parameter
Start Block Enter the LBA to define the low range of the test
Default =0
End Block Enter the LBA to define the high range of the test
Default = highest LBA as reported by the READ CAPACITY command.
Blocks per Transfer Enter number of blocks per CDB
Default = 128 blocks (64K per transfer)
Number of Passes Enter the number of test passes
Default =1
Ignore Blank Checks Used if testing WORM or MO disks
Use Block Number Check this selection if you are testing WORM or MO media that has not had all
blocks within the test range previously written




Random Write/Read
This test will write and read random blocks between the Start Block and the End block. If
a write or read fails the test will stop and the details of the error will be reported. This test
will run until stopped by pressing the Cancel button.

SCSI Disk Device Tests
Test Mame:

|S equential “Write/Read Test [Destructive] [ lgnore Blank Checks
Tatal Blocks: |4109399

Current Block: ||:|

Lazt Errar at Block: ||:|

Tirne to Complete: I

Average Transfer 0

Fate [KB / Sec.]: I

Start Block: ID

End Block: |4109399

Blocks per Transfer: |1 28

Mumnber of Pazses:

[~ Use Block Murber SetDataPatternIIUU |3E IEE I.i'-.F IUU IUU |D2 IEIEI

|1

Test Results ;

Return I

Click Start to begin test - Return to exit

Start Test Dirive ‘W atch Set Alarmz

User Test Parameters:

Parameter

Start Block Enter the LBA to define the low range of the test
Default =0

End Block Enter the LBA to define the high range of the test

Default = highest LBA as reported by the READ CAPACITY command.

Blocks per Transfer

Enter number of blocks per CDB

Default = 128 blocks (64K per transfer)

Number of Passes

Enter the number of test passes

Default = 1

Ignore Blank Checks

Used if testing WORM or MO disks

Use Block Number

Checking this option will write a data pattern that contains the LBA to each
block. The read operation will confirm this data pattern and stop with a data
compare error if the data is not correct

Set Data Pattern

Used to specify a data pattern to be written. Data patterns can also be set
using the Buffer Menu choice.




Random Write/Verify

This test will write and verify random blocks between the Start Block and the End block. If
a write or verify fails the test will stop and the details of the error will be reported. This

test will run until

SCSI Disk Device Tests

stopped by pressing the Cancel button.

Test Mame:

|Hanu:|n:nn'| WwiteMenfy Test [Destructive] [ lgnore Blank Checks %
Tatal Blocks: |4109399
Current Block: ||:|

Lazt Errar at Block: ||:|

Tirne to Complete: I
Average Transfer 0

Fate [KB / Sec.]: I

Start Block: ID

End Block: |4109399
Blocks per Transfer: |1 28

Mumnber of Pazses:

[~ Use Block Murber SetDataPatternIIUU |3E IEE I.i'-.F IUU IUU |D2 IEIEI

|1

Test Results ;

Return I

Click Start to begin test - Return to exit

Start Test Dirive ‘W atch Set Alarmz

User Test Parameters:

Parameter

Start Block Enter the LBA to define the low range of the test
Default =0

End Block Enter the LBA to define the high range of the test

Default = highest LBA as reported by the READ CAPACITY command.

Blocks per Transfer

Enter number of blocks per CDB

Default = 128 blocks (64K per transfer)

Number of Passes

Enter the number of test passes

Default = 1

Ignore Blank Checks

Used if testing WORM or MO disks

Use Block Number

Checking this option will write a data pattern that contains the LBA to each
block. The read operation will confirm this data pattern and stop with a data
compare error if the data is not correct

Set Data Pattern

Used to specify a data pattern to be written. Data patterns can also be set
using the Buffer Menu choice.




Quick QC
This test will write and read 1000 blocks at the beginning, middle, and end of the drive.
Any write or read errors will be reported.

SC5I Disk Device Tests

4103339

r EREREN N R E N

I —

Click START TEST to begin

_Feun ] Seufes | Divewaoh| Setdlams |




Quick Drive Profile

Quick Drive Profile

Parameter

Enable Destructive Test Checking this option will allow writes to the drive during this test. If not check
only read operations will be executed.

Button Functionality

Profile Drive Executes a series of tests to measure the drives performance parameters.
Parameters measured are Read and Write transfer rates at various blocks-
per-transfer, and seek time. Various MODE PAGE settings are displayed,
along with the number of Primary and Grown defects, and the number of
correctable and uncorrectable errors.

File Output Displays the Drive Profile File Output dialog box (see the next section).




Drive Profile File Output

The options on the Drive Profile File output dialog allow the performance metrics data to
be saved to a file. This file can be either an ASCII text file, or a comma-delimited file that
can be used to graph data using Microsoft Excel compatible spreadsheets.

When outputting data to a comma-delimited file the fields of data that are saved can be
specified with the check boxes.

Drive Profile File Dutput

I | eridan O I¥ | Froduct| kJ EITT EnE e ST I¥ ot
Iv | Head Statistics I | iite Statistics I¥ | Seck St

V| Bead sva High W[ wiite tva/blioh W Defect b




AV/Data Performance Comparison

Drive Optimization Tesk El
M at Optimized Optirized for A5 -
000:2% Drata Errors 0002% Data Erorg Optimization Increaze

Fead Speed: MEB /= B /= 4
Wiite Speed: ME /= ME /s 4
Status
I
Thiz test will meazure the data tranzfer rake of pour drive by

ok |

with and without A5 optimization. & 10 ME data pattern that
containg 24 bytes of emarg iz ransfered in each test phaze.

Thiz test will write data ta this dizk drive
STARTIMG THIS TEST wWILL DESTROY ANY DATAI
Click START TEST to test, or OF to return

Start Test

User Test Parameters:

Button

Functionality

Start Test

Introduces correctable (ECC) errors onto the drive. Then the test will
configure the drive for A/V optimization, then execute a write and a read test.
Then the drive will be configured for Data use and the tests run again. Then
the correctable errors will be removed from the drive. The differences in read
and write performance will be displayed in the Drive Optimization Test Dialog
Box (see the next page).




Drive Optimization Test Dialog

The Drive Optimization Test Dialog Box displays differences in read and write
performance.

Drive Optinmization Tesk

Setting drive to DATA optimization
Running read transfer rate test
Setting drive to &% optimization
Running read transfer rate test

Running write transfer rate test
Setting drive to DATA optimization
Riunning write transfer rate test
Restaring drive to original state

Test Finished - Chek OF. ta retum




Drive Confidence Test 1

Disk Test Information

Tast Mame |Di$k Corfidence Test

DiigkStart Block i Mumber of I Starting
pazies ; ! Blocks Per =
Disk Ending Block 355966477 Percent to |5 IE'Q?QE Blocks

Current Test Block =0
Data Pattere: Iﬁ Iﬁ Iﬁlﬁ Iﬁlﬁ Iﬁlﬁ

test:

Select All Targetsl

E

128

Endof Test= |0 ™ lgnore Ermors

[~ LogEmars

Target 4

TarEet 5

Information # Test A esults

Enter data pattern and percent of disk to test then click Stark Test

| Helru\rn I Stark Test
G

=

Select Al LLINsl

User Test Parameters:

Button

Functionality

Start Test

Checks drive functionality by writing data patterns to the disk, executing
random seeks, and starting/stopping the drive.

This test checks drive functionality by writing data patterns to the disk,

executing random seeks, and starting/stopping the drive. The number of test passes, the data
pattern, and the percentage of the disk to be tested may be specified. The specified data pattern
will be written to the percentage of the disk that was specified (starting from the first block of the
disk). The data then will be read back and compared for integrity. Following this, 5,000 random
disk seeks will be performed on the drive. The final step of this test will start and stop the disk five
times.

Drive Confidence Test 2




Disk Test Information

Target &

Target &

28 .

LUK 0O

e

This test first sets the PER bit (Post Error, MODE SELECT page 1). With this bit set the drive will
report any corrected errors to the host. Then the entire drive is written with two worst-case data
patterns and the data is read back and compared. Finally, 10,000 random seeks with reads are
executed. The results of this test are written to a disk file called "Fujitsu.log".




Seek Tests

Disk seek Tests

Target 6IBM  DDYF-T183505 Select Devices

Device Informatiorn:
Select Al T argetsl

Seek Test Type:
ﬁ Tf;g';:kie;:ek Bockone [T
ot g,
i~ Uszer Defined Seek N IF

Average Seek Time: II:I

Chooze test, then Click START TEST

Return | | Startl\l'\est I

La")

This test menu gives you access to several different seek test algorithms.

Each seek test will first calculate the system overhead time for processing

SCSI commands. Then it will perform 10,000 seeks of the type specified and calculate the total
and average seek times. You may select one of the

following seek tests:

Random Seeks to random blocks across the block range of the device

1/3 Stroke Seek Seeks from block O to a block 1/3 of the total block range
of the device then back to block 0

Single Track Seek Seeks from a block 0 to a block calculated to be within
the same track then back to block 0

Butterfly This test seeks between two initially specified blocks, subtracting one block from the high
block and adding one block to the low block and seeking again until the high and low block
are the same.

User Defined You are allowed to specify two block numbers to seek back
and forth between and the number of times to perform the seek.



Performance Tests

Both Read and Write Performance tests are available to measure drive transfer rate

™ SCSI Toolbox32
File Adapter ©ptions | Disk Tape Jukebox  SAF-TE f SEP Advanced Tests Buffer  Scripts and Sequences  Help

Target It Mat A

oo Target 1: HotA
o

) Target 2 Nat A
o

Adwvanced Testing

Tests

Commands

‘Workstation Prep

Media Duplication

Create ModePage File for Diskscreening
Disk Manufacturing/Screening Module

g [m[ 3]

»

Random Tests
Sequential Tests
Quick QT
Confidence Tests
Seek Tests
verify Media
Canfirm Drive

HP MO Diagniostics
Blocking Fackar Tests
Bus Load Test

Zone Test

Guick Drive Profile

CD Petformance Test
AN - Data Performance
Drive Self Test

Drive Screening Test
High Speed Data Test
Cable Integrity Test

e
5 1:anEmor [

»
[T SafelukeBox W

File | View File |
Read Petformance
Witite Performance

[Mode Sense

The Read Transfer Rate Test

This test reads a specified amount of data (default: 10 MB) from the selected device with or

without incrementing the block number and reports the sustained transfer rate during the transfer.

Reading 10 Mbytes from Target 2 Host Adapter 0
(156 Reads of 128 Blocks using 512 byte blocks)

Elapsed Transfer Time = 31 seconds

Sustained Average Transfer Rate = 1651 KB/sec

The Write Transfer Rate Test

This test writes a specified amount of data (default: 10 MB) from the selected device with or

without incrementing the block number and reports the sustained transfer rate during the transfer.

Writing 10 Mbytes from Target 2 Host Adapter O

(156 Reads of 128 Blocks using 512 byte blocks)
Elapsed Transfer Time = 31 seconds

Sustained Average Transfer Rate = 1651 KB/sec



Disk Drive Performance Information

Disk Drive Performance Information

HP MO (Magneto Optical) Tests



HP M0 Disk Diagnostics

- Powwer an Test
- Processor Test
- HWRahd Test
-ROM Test

- CPU Rakd Test
- SPIFI Test
-EDAL Test

This selection is similar to the tests and utilities in the dosdass2 program.



Blocking Factor Tests

Disk Test Information

Test Marme |Disk Read Tranzfer Bate Performance Test

DigkStart Block: 1] Starting I S
Blacks Per #fr g

Disk Ending Blok [144410879 ol Blocks g

Current Test Block =[16000 End of Test =

Information # Test A esults

Target 4 HITACHI DE320J-72FC ﬂ
Read transfer rate uzing 8 block transfers = 163,893 KB /zec
Fiead transfer rate uzing 16 block transfers = 9733.840 KB /sec
Fead transfer rate wzing 32 block ransfers = 17326.565 KB /zec
Read transfer rate uzing 64 block kransfers = 29210331 KB/zec
Fead transfer rate using 128 block transfers = 44268 078 KB/zec
Fead transfer rate uzing 256 block tranzfers = 46470 982 KB/ sec
Read transfer rate uzing 512 block transters = 48683 886 KB/sec
Fead transfer rate wsing 1024 block transfers = 472710 768 KB /sec
Read transfer rate wzing 2048 black transfers = 47185920 KB /zec
Test finizhed - Click Return to continue

| R eturn I Stark Test [araph |

This test performs a series of 10MB reads with varying blocking factors to profile the 1/O rates of
the drive for various transfer sizes. The test starts with a transfer size of 1 block and increments
that transfer rate through: 2, 4, 8,16,32,64,128,256, and 512 block transfers and times the 10MB

I/O. The results are displayed in text form and as a bar graph.

Write Performance
This test is the same as the Read Performance except that write commands are issued.






Bus Load Test

Disk Test Information

Test Hame |B uz Write Transfer A ate Performance Test

Select All Targetsl
DigkStart Block: 1] Starting I N T oot 4
Blocks Per #fr g =

Target &

[ arget B
Disk Ending Block 19531 EQ?QE Blocks IT T arget B
Current Test Block =/ 16000 End of Test = [ lgnare Erars

Information # Test A esults

Click START TEST to begin test B

Thiz tezt will cauze slow system responze

| Fietum I Start Test Select Al LLINsl

The bus load test will read or write data to one or more disk drives, graphing the transfer rates. With
multiple disk drives, the test is performed on a single drive first, then on two drives, and so on, until all
drives selected have been run. The average transfer rate to individual drives are graphed for each set
of tests. Each drive tested will be run on its own worker thread, utilizing the multi-tasking ability of
Win32. The starting and ending blocks per transfer, starting and ending block are all user-definable.
When the test is first started a file box is displayed for logging the numerical results of the test. At this
point it cancel is clicked no logs will be saved.



Disk Test Information




Disk Test Information

Test Marme |B Lz Wiite Transfer Bate Performance Test

DigkStart Block: 1] Starting I S
Blocks Per #fr g

Disk Ending Block 19531 ol Blocks [ og

Current Test Block =/16000 End of Test =

Information # Test A esults

"rite transfer rate on device 5. using 16 block transfers = 17372 068 KB.-"SE;I
"Afrite transfer rate on device B, using 16 block transfers = 13031.421 KB /e
Total bus throughput = B3E19.1 33 KB /sec

Ayerage device throughput = 22873.045 KB fzec

"frite transfer rate on device 4, using 32 block transfers = 38215645 KB /ae
"Afrite transfer rate on device 5. using 32 block transfers = 27397 873 KB /se
"w'rite transfer rate on device B, uzing 32 block transfers = 13031.421 KB /ze
Total bus throughput = Y8644 938 KB /sec

Average device throughput = 26214979 KB fzec

"{rite transfer rate on device 4, using 64 block transfers = 38215645 KB /ze
"rite transfer rate on device 5. using B4 block transfers = 30653.377 KB.-"SEj

R eturn Stark Test

Select All Targetsl

Target 4

Target 5
Target B

Select Al LLINsl




Drive Self Test

Drive Self Test

01 -03102F 0000 00 FF FF FF FF FF FF FF FF Q000 00 00
02-031020 0000 05FF FF FF FF FF FF FF FF 00 00 00 00
03 - 031020000005 FF FF FF FF FF FF FFFF 0000 00 00
04 - 031020 0000 02 FF FF FF FF FF FF FF FF 00 00 00 00

05031000 0000 000000 00 00 00 00 00 00 00 0d 0o 00

The Drive Self Test (DST) runs the drives built-in diagnostic tests in background mode. Once a self test
is complete you can doulble-click on it's entry in the DST Results list box and the details of the results
will be displayed in the Test Interpretation/Test Status window.



Drive Self Test x|
Test Tupe
* Short Test [120 Seconds]|
" Extended Test | IEE?f Seconds)
0% Test Progress 100%

DST Resultz: [double-chick on an entry bo interpret results]

01 -03102F 0000 00 FF FF FF FF FF FF FF FF Q000 00 00
02-031020 0000 05FF FF FF FF FF FF FF FF 00 00 00 00
03 - 031020000005 FF FF FF FF FF FF FFFF 0000 00 00
04 - 031020 0000 02 FF FF FF FF FF FF FF FF 00 00 00 00
05031000 0000 000000 00 00 00 00 00 00 00 0d 0o 00

Test Interpretationd T est Status:

Entry Mumber = 2, Timestamp =0
Self-Test Code = 001b "Backaround short zelf-test"

Self-Test Results = 0 "Self-tezt completed without errar'

Senge Key = 00, Senze Code = 00, 450 =00
endaor Specific = 00

Cancel Test |

Print |




Disk Zone Test

Disk Zone Test

[
I
[
I
r

The Zone Test determines the starting and ending blocks of each zone of a disk drive, and allows
various types of tests to be run on any or all of the zones.

Click the Build Zone Map button to determine the zone bondaries of the drive. As each zone is
processed the beginning and ending blocks of the zone are displayed. This process can take several
minutes to complete.



Zone Test Parameters

Set Zone Test Parameters — Clicking this button brings up the above dialog. You can select the
following choices :

Test Action — Read Only, Write and Read, Write Only, or Verify
Blocks per Transfer — how many blocks are transferred for each SCSI command
Percentage of Zone to test — Specifies from 1 to 100% of each zone to test

Number of Passes — how many times the test is run

Disk Zone Test

A S B Y AU IR Y B U U Y







CD Performance Test

CD/CDR,/DYD Test

1825

13178
TestngFirished
—

This test issues read commands to the inner and outer tracks of the device, and reports the time
needed to start and stop the drive.



Drive Screen/Verify Test

Drive Screening Test

Thiz test will execute a sequential Verify Test [non-destructive] acrozs the suface of either the zelected drive, or all drives attached to all adapters on the syztem

At the end of the test a report will be displayed that will show the results of the Yerify Test, and the number of Primary and Grown detects for each drive.

e

=11

R

Click. the Start Test button to begin the test. Click the Cancel button at any time to abort the test.

" Test Selected Drive only Percent of Drive to Test = |100 Current Block = 12928 Elapsed Run Time= 05 Minutes

PR PERTIER
]

e

" Test 4ll Attached Drives

-

75
i

Highest Block to Test = 144410379

=
.

T
G

Testing drives:

Bus 0: Target 0: WDC 'WD400EE-11CPFO  06.0 Capacity = 78165359 Blocks, S/M =, Primary Defects = 0, Grown Defects = 0,

Bus 2: Target 0: SEAGATE ST3H02LC  HPO3 Capacity = 17664228 Blocks, 5/M = LIAT5511, Primary Defects = 1021, Grown Defects = 0,
Bus 2: Target 2: SEAGATE 5T33102LC HPO3 Capacity = 17783111 Blocks, 5/M = LIBE442E, Primary Defects = 122, Grown Defects = 0,
Bus 2: Target 3: SEAGATE 5T35102LC HPO3 Capacity = 17783111 Blocks, 5/M = LJAD404E, Primary Defects = 1019, Grown Defectz =0,
Bus 2: Target 9: SEAGATE ST3N0ZLC  HPO3 Capacity = 17783111 Blocks, 5/M = LIATEE90, Primary D efects = 83, Grown Defects =0,
Bus 2: Target 10: SEAGATE ST33102LC HP0O3 Capacity = 17783111 Blocks, 5/M = LIBI3435, Primary Defects = 72, Grown Defects = 0,
Bus 2: Target 11: SEAGATE 5T39102LC  HPO3 Capacity = 17783111 Blocks, 5/M = LIA0Z4E5, Primary Defects = 880, Grown Defects = 0,
Bus 2 Target 12 SEAGATE ST39102LC  HPO3 Capacity = 17783111 Blocks, 5/M = LIS21079, Primary Defects = 92, Grown Defects = 0,
Bus 3 Target 00 SEAGATE 5T318451FC  F26D Capacity = 35566477 Blocks, 5/N = 3CCO22V0, Primary Defects = 377, Grown Defects = 2,
Bus 3: Target 1: SEAGATE S5T316304FC 0001 Capacity = 35954300 Blocks, 5/M = 3ELOOSMD, Primary Defects = 977, Grown Defects = 0,
Bus 3: Target 2: HITACHI DE3Z0J-72FC ASAS Capacity = 144410879 Blocks, S/M = 30046804, Primary Defects = 853, Grown Defects = 0,
Bus 3: Target 3: SEAGATE STI18451FC F26D Capacity = 35566477 Blocks, S/M = 3CCO1XJ4, Primary Defects = 8191, Grown Defectz =0,
Bus 3 Target 4 IBM  DDYF-T18380R  FE1L Capacity = 35566477 Blocks, S/ = VEL7ROEZ, Primary Defects = 4446, Grown Defects = 0,
Bus 3: Target 5: IBM  DDYF-T183805  WEDW Capacity = 35566477 Blocks, 5/N = BELT:289, Primary Defects = 4350, Grown Defects =0,
Bus 3: Target 6: B DDWF-T183505 WEOW Capacity = 35566477 Blocks, 5/N = SELBF178, Primary Defects = 2333, Grown Defects =0,
Bus 3: Target 7: HITACHI DE3IZ0J-72FC ASAS Capacity = 144410879 Blocks, 5/M = 30043589, Primary Defects = 1058, Grown Defects =0,
Bug 3 Target & HITACHI DE320J-72FC 4943 Capacity = 144410873 Blocks, 5/N = 30042818, Primary Defects = 1007, Grown Defects =0,
Bus 3: Target 9: IBM  DDYF-T183505  WEOW Capacity = 35566477 Blocks, 5/N = SELBF233, Primary Defects = 4251, Grown Defects =0,
Bugz 3 Target 10: SEAGATE ST318304FC 0001 Capacity = 35964300 Blocks, 5/M = 3ELOOSMC, Primary Defects = 273, Grawn Defects =0,
Bus 3: Target 11: HITACHI DK320J-F2FC A943 Capacity = 144410873 Blocks, 5/N = 30040594, Primary Defects = 1304, Grown Defects =0,

e
[

[f ancel

Inquiry

This test will verify any percentage of either the currently selected disk or all disks attached to all host
bus adapters.

This test is not threaded, so you may want to use the Disk Screening Module which is documented in a
separate chapter at the end of this manual.



High Speed Data Test

™ 5CSI Toolbow32 i =] |
File Adapter Cptfps Disk. Tape Jukebox SAF-TE [SEP  Advanced Tests Buffer Scripts and Sequences  Help
Scan Bus |
LUM Prirt Reports [~ SafeJukeBox [
EU Error Logging :
Target 1: OWERLAMD L<B “ersion 0106 File: I Browse
@ On Line v _I
elNDne 'I
] Target 2 Mot fwvailable yp
Mlazr Fila | iz Eila |
Target 2 Mot Available High Speed Data Transfer Test x|
Thiz Test will measure the highest data throughput that the selected device can sustain,
Target 4: Mot Available
The Testiz NOT destructive - all data on the drive will be safe.
| Target 5 Mok Available Click the Start Test buttan to begin measurement.
Target 6: Mot Available % Fun One Test Pass = Repeat Test until Stop Test Button Clicke
2| Target 7: aicT8um Test Status
Starting test . . . pleaze wait
Starting Read Buffer test - Please wait . . .
Read 100ME in 0.716209 seconds
Read Trarfer rate = 133.623393 MB /zecaond
Starting "write Bulfer test - Please wait . . .
“wirate TOOME in 1.283330 seconds
“witite: Tranfer rate = 77.805872 MB/second
Start Test |
Target selecked =10 Inquiry v

The High Speed Data test transfers data to and from the drive without transferring to the actual drive
media. This allows the data transfer speed of the drive and host bus adapter to be determined.



Disk Commands

The following commands may be accessed from the Commands Menu within
SCSiltoolbox32.

1 5CSI Toolbox32 I =1 S

File Adapter Options | Disk Tape  Jukebox  SAF-TEJSEP  Advanced Tests Buffer  Scripts and Sequences  Help

Advanced Testing

Tests 3

Target O: Mot & I =S 3
’

Scan S

PP -
Test Unit Ready
Inquiry

Inquiry wiEYPD
Wiew Request Sense
Change Definition

‘workstation Prep
Target 1: Mot A Media Duplication Motion Funckions

Create ModePage File for Diskscreening CaparityBlock Functions
Target 2 Mot Disk Manufacturing/Screening Module ModefLog Page Functions

Defect (bad block) Functions

PO Faan
o
-
S
i R

1
L

—i
L3
L3
L3
3
13

Crptirnize
Target 3 Mot Available Download Firmware 2
Drata Functions
User Defined COB
CDE Sequencer
Build/Run Script

&
P

e
b
b
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EData |
Emor [~

w
]
o
i
i

Target 5 Mat Available

it i
Eggg:g Edit Buffer 1
b Target 6 Mot Available Edit Buffer 2

i
e
-

5 B

Target 7: Mat Available
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[Mode Sense v




INQUIRY

SCSI IHQUIRY data

Tran=fer Byte Length = 159 bhvtes

n1 2 3 4 5 8 7 8 9 A B C D E F ASCII

00 oo 03 22 9F 00 70 02 49 42 4D 20 20 20 20 20 ... .. p.IBM. . . ..
44 44 59 46 2D 54 31 38 33 35 30 53 20 20 20 20 DDYE.T183505. . ..
57 36 30 56 35 45 4C 42 46 32 33 33 00 00 00 00 WeOWVSELEF233 . . ..

00 oo 0o a0 oo 00 0o 00 00 00 OO0 00 00 ao 0o ao0 L.l
0o oo 0o a0 0o 00 00 00 00 00 00 Q0 00 ao Qo o0 oLl
00 oo 00 a0 oo 00 0o 00 00 00 00 Qo0 00 ao 0o a0 L.l
17 17 28 43 29 20 43 &6F 70 79 72 69 67 &8 74 20 .. .C. . Copyright.
49 42 4D 20 43 &F 72 70 2ZE 20 31 39 39 39 ZE 20 IEH.Corp..1999 ..
00 oo 00 a0 0o 00 00 00 00 00 00 00 00 a0 0o a0 L.l
00 oo 0o o0 00 00 oo 00 o0 00 OO 00 00 oo oo o0 Lol
00 oo 00 a0 0o 00 00 00 00 00 00 00 00 a0 0o a0 L.l
0o oo 0o o0 0o 00 00 00 00 00 OO0 OO0 00 oo 0o o0 oLl
00 oo 00 a0 0o 00 00 00 00 00 00 00 00 a0 0o a0 L.l
0o oo 0o o0 0o 00 00 00 00 00 OO0 OO0 00 oo 0o o0 oLl
00 oo 0o a0 oo 00 0o 00 00 00 OO0 00 00 ao 0o ao0 L.l
0o oo 0o ao oo 00 00 00 00 00 00 Qo0 00 ao 4o a0 oLl

K

INQUIRY data is displayed in hexadecimal on the left side of the screen, and in ASCII on the right

INQUIRY with EVPD

Set EVPD Bit x|

[~ SetEWPD

Fage Code = II:”:I [Hexadecimal]
Cancel |

This option lets you specifiy whether to set the EVPD bit in the INQUIRY command, and which
EVPD page you would like to display.

Start Drive (Motion Commands)



This command will start the disk drive and report the time needed for the drive to report as
on line.

| nformati x|

Target 1
Stark Unit Command
Skatus: Success

% Stark Time = 7,974 seconds

Stop Drive (Motion Commands)

This command will stop the drive and report the time taken to stop.

i Information Message x|

Target 1

Stop Unit Command
Stakus: 5&655

Stop Time = 21.313 seconds

Start All (Motion Commands)

This command will start all drives on the selected HBA.

Stop All (Motion Commands)

This command will stop all drives on the selected HBA.



Read Capacity (Capacity/Block Functions)

: Information Message El

Target 1

Read Capacity Command Status: Success

Drtive Reparks: 4110000 Blocks SIQbytes I black
s

2006 ME (1 MB = 1,048,576 Byte
2054 ME {1 ME = 1,024,000 Bytes)
2103 ME {1 ME = 1,000,000 Bytes)

Change Capacity (Capacity/Block Functions)

This command allows you to change the capacity (highest LBA) of the drive. The LBA is
specified in hexadecimal. This command will only change the capacity of the drive if the
drive firmware allows changing capacity.

Change Number of Blocks x|

Current highest LBA : |3E BEAF

New highest LB: |3EBE=-‘«F

o |




Change Blocksize (Capacity/Block Functions)

This command allows the blocksize of the drive to be changed (assuming that the drive
firmware supports changing block size). THIS IS A DESTRUCTIVE OPERATION AND
WILL REQUIRE REFORMATTING THE DRIVE!

Change Block Size

g2

View/Edit Mode Pages (Mode/Log Page Functions)

The following MODE PAGES can be viewed and edited:



Choose Mode Select Page

-
-
[+




Select the MODE PAGE to view/edit, then click the Edit Page button. The example below
shows the Caching Page:

Caching - Page Code 0x08

Any of the MODE PAGE parameters may be changed/edited. To save the page data
(MODE SELECT) click the Save Page button.

The Restore Defaults button will restore the factory default values

The Display Values radio buttons allow you to view the current, default, saved, or
changeable mask values.



View All Mode Pages (Mode/Log Page Functions)

Choose the Display all available pages choice of the Choose Mode Select Page dialog to
display all of the MODE PAGES of a drive

All available mode pages x|

Page Length Data [:'S

0o 0z 4000

m (&, 00 46 4000 00 00 22 00 FF FF

02 0E 20 80 00 04 00 00 00 00 00 00 00 00 00 00

0= 16 00 1E 00 7& 00 00 00 00 00 A5 02 0000 01 00 23 00 4B 4000 00 00
04 16 0014 34 05 00 00 00 00 00 0000 00 00 00 0000 00 001C 3C 0000
o7y (0, OC 4E 4000 00 00 00 00 FF FF

0s 12 1000 FF FF 00 00 FF FF FF FF 8003 00 00 00 00 00 0o

03 0E 00 00 00 00 00 00 00 00 00 00 00 00 04 04

0, 0, (02 0000 00 00 00 00 0d 0o 0o

oc 16 80000013 00 00 00 00 00 00 0014 30 04 00 00 00 00 00 0010 00
14, (0, 00 0000 00 0001 00 00 00 04

1C &, 01 0300000000 000000M

R eturn

Restore Default Mode Pages

This command will restore all of the drives MODE PAGES to their factory default values.



View Log Pages (Mode/Log Page Functions)

This commands displays the LOG PAGE data from the drive. The raw (uninterrupted )
data is displayed as below:

Available Pages Log Page Data -

Fage 01 - Buffer overfunder run Page
Fage 02 - \write Error Counter Page
Fage 03 - Read Emor Counter Page
Fage 05 - Werfy Ermor Counter Page
Page 06 - Mon-medium Ermar Counter Page
Fage 0D - Temperature Page

FPage OE - Start-stop Cpcle Counter Page
Fage OF - Application Client Page

Fage 10 - Sel-Test Resultz Page

Page 18

FPage 2F

FPage 38

1 | ©

¥ Use Description File IE:'\F‘ngram Files"STBASCS toalbox 32D E Browse |

" Current Threshald f* Current Cumulative " Default Threshald " Default Cumulative

Clear Log Pages | Save to File | Cancel |




Clicking on the Use Descriptor File will use a text file (disk.def) to interpret the log data,

as below:
Xl
Auvailable Pages Log Page Data - Page 18
Page 01 - Buffer overfunder run Page Parameter Code =100 -
Fage 02 - ‘wiite Emor Counter Page B of phyps = 0, —
FPage 03 - Read Errar Caunter Page 545 Address = BO0000E QOOO3F252
Fage 05 - Verify Error Counter Page Aftached SAS Address = BO0O0GZE000001E 14
Fage 06 - Mon-medium Eror Counter Page Attached PHY |dentifier = 02
Page 00 - Temperature Page [rveald wWoord Count = 0
Fage OE - Start-stop Cpcle Counter Page Running Dizparity Error Count = 0
Fage OF - Application Client Page Lozs of Dwiord Sync =10
PaEe 10 - Self-Test Results F'aie PHY Reset Problem =0
Page 2F Parameter Code =100
FPage 38 B of phyps = 0, J%E
SAS Address = S00000E0OOO3F
Attached SAS Address = BO00GZBO0000TET4 | .
Attached PHY |dentifier = 02
Invaliu;l Wu:up:l Eu:_uunt =0
J il Furmna ety Evor faunt -0 =

¥ Use Description File

IE:HF'ngram Filez"STEASCS] toolbox32hDE Browsee |

£ Current Threshald

f* Current Curmulative

£ Default Threshald

" Default Cumulative

Clear Log Pages |

Save to File |

Cancel |




Optimize drive for A/V use

This command sets the specified MODE PAGE variables to optimize the drive for highest
A/V performance.

Disk Dptimization

Optimizing Bead Emrar Recovery far A5
Optimizing *wiite Emor Recoveny for 45
Optimizing Disconnect Parameters for A0
Optirmizing *rite Caching for &5
Optimizing Cache Seaments far A5
Qptimizing Fead Caching for 45
Optimizing Logaing Parameters for &0
Optirizing SMART Parameters far A5

AN Qptimization finizhed

Optimize drive for Data use

This command sets the specified MODE PAGE variables to optimize the drive most
reliable data operation.

Disk Dptimization

Optimizing Read Emror Becovery for Data
O ptirmizing YW/frite Ermor Becovery for Data
Optirmizing Dizconnect Parameters far Data
Optimizing Ywiite Caching for Data
Optimizing Cache Segmentz for Data
Optimizing Read Caching for Data
Optimizing Logging Parameters for Data
Optimizing SMART Parameters for Data

Drata Optirmzation finished




Download firmware

Firmware can be downloaded in drives via five Download Firmware commands.

™ SCSI Toolbox32

I [=[ 3]
File Adapter Options lﬁ Tape  Jukebo:  SAF-TE fSEP  Advanced Tests Buffer  Scripts and Sequences  Help
5 e Advanced Testing
Ganal fests » . _— —
Target 0t Mot 2 ety =i 3 Information Functions 3 SafeJukeBon [V
‘workstation Prep » Defect {bad block) Functions  »
i "' Target 1: Mot &4 Media Duplication Motion Functions 2 Erowse
| Create ModePage File for Diskscreening Capacity/Block Functions 3 ﬁ
| Target 2 Nat & Disk Manufacturing/Screening Module ModefLog Page Functions 3
1 Optimize: View File |
T Target 3 Mot Available oad Firmware Mon-Segmented Download
Draka Functions 3 Segmented Download
User Defined COB Hitachi Download
, CDB Sequencer IBM Download
Tanget 5 Hat valable Build/Run Script k Download Firmware
Edit Buffer 1 HP Segmented Downloak Wendar + Product ID
5 Target & Mot Available Edit Buffer 2 | Configurations
3 Target 7: Mat Available
=
[Mode Sense v

Use the Browse button to specify the firmware file name, then click the Download button.

Most disk drives support the Segmented Download choice. If the disk is a Hitachi or IBM

drive use the proper choice.

If the drive requires a non-segmented download use this choice.



Format

This command issues a “low-level” format command to the disk drive. The default format
command will discard the Grown defect list.

Disk Format

If the Default Format check box is “un-checked” the following format options can be
specified:



Disk Format

r
[
I
r
r
r
[

Please note — not all disk drives support all format options.



Corrupt Data

Corrupt Disk Data x|
Select Devices

Dizk ECC Correction Span Length = |160 Ris [decimal] Select All Targetsl
Blocks to Caorrupt : From Block # ID—
MHurmber of Blacks to Corrupt = ID—
Corupt every ID— block[z]

Corruption Span Length = 160 bitz [decimal]
Current Block being Corrupted = IEI
Fezultz = I

Return | Start Carruptian Cancel |

The corrupt data choice allows you to create soft ECC errors in any block of the drive.
Note — these errors can be corrected or removed by writing over the corrupted blocks.
The Sequential Write test is used to do this.

Specify the following:

Blocks to Corrupt — From Block # - the starting block to corrupt

Number of Blocks to Corrupt — how many blocks should be corrupted? Must be > =1
Corrupt every — allows you to skip blocks between corrupt blocks. Must be >=1
Corruption Span Length — set this to > the ECC span length to create unrecoverable
errors, or < the ECC span to create correctable errors.

Once you have filled in the above selections, click on the Start Corruption button to begin.

Translate Address

Tranlsate Address x|

LBA Addresz = |1 2345

Phyzical Addresz
Cylinder = {91

Head = IE
Sector = |51E|

an_|

Enter a LBA address, click the Translate button and the CHS address will be displayed




User Defined CDB

User Defined CDB

SCS1 Commands

Extended “white, 10,0,F,2a,00.00,00,00,00.00,00.,001 ﬂ
Forrnat,&,1,00,04,00,00,00,00,001 1
Initialize Element Status 6,1 f07,00,00,00 001

[rgquing. 6.1 .fF.12,00,00,00,f. 001

Lock Unlock Cache, 0,00, 36,00,00,00,00,00,00,00,00,000

Log Select,10,0,6,4c,00,00,00,00,00,00,00,00,001 -
hu'lrlu-h:- Selact B 01RO 0000 00 000 0 I _FI—I
4

Load CDE Filal Save COB Filel Add COE Delete COR |

1] 1 2 3 4 4]
= o o o [ [

CDE Mame = IInquir_l,l

CDE Length :
Data I & Oyt [ Increment LBA Repeat I‘I
{* EBytes

Transfer Length = Inc. by |00 i IEI
= 10 Bytes I_Q_EEE o [lmsc
LBA MSE

12 Bytes
g Buffer 16+ 2 || LBA LSE ID — | | {7 Stop on ermar

Select Devices

Select All T argetsz |

CDE Result = |

Feturm | Send CDE WiEw Hesultsl | Buffers I Stop CDE

The User-Defined CDB functions of the SCSitoolbox allow the operator to construct an type of

SCSI CDB and issue that CDB to the currently select SCSI TARGET. Any command created may

also be added into a CDB file. Customized files of CDB’s can be created and maintained.

Definining or Modifying a SCSI CDB

The following parameters define a SCSI CDB and are accessible/modifiable from the left side of

the dialog box:
- Command name
- Individual bytes of the SCSI CDB
- Command length (6,10,12 bytes)
- Data Direction
- Data transfer length
- Data buffer (buffer 1 or 2)
- Command timeout value
- Command repeat count
- Increment information

Once a SCSI CDB has been defined that command can be issued to the currently selected

TARGET, stored to the current CDB list file, or added to the script window.

Important Issues




It is possible to create an incorrect SCSI CDB! If you are not intending to create an illegal CDB,
some common mistakes to watch out for are:

- Data direction incorrect

- Data length specified in CDB does not match Data Transfer Length

Incrementing Issues

It is possible to increment a field within the CDB each time the CDB is issued. This is commonly
used to increment the block number specified in the CDB. Set the Increment portion of the dialog
as follows to use the feature:

- Check the Increment LBA box

- Specify which CDB byte is the LSB of the SCSI CDB
- Specify whick CDB byte is the MSB

- Specify how much you want to increment by

For instance, if you define a 10 byte READ EXTENDED CDB, byte 2 is the LSB and byte 5 is
MSB of the Logical Block Address. In this example we will start reading a block 0 by setting CDB
bytes 2 through 5 to zero (0). If you define this CDB to read 128 blocks per command (0x80 hex
in byte 8 of the CDB) you will set the “increment by” field to 128. By setting the “CDB Repeat
Count” field to 100, then clicking the “Send CDB” button, the READ EXTENDED CDB will be
issued 100 times, and each time it is issued, 128 blocks of data will be read and the LBA will be
incremented by 128.

Fesyults From: [User Defined CDE

COE =12 0000 00FF 0o ﬂ
Sent tao Target 4, LUMN 0, Host Adapter 3

Status Good - Command completed without emor

" Ny

k. I Clear Write Rezults to File |

After issuing a User-defined CDB you can click on the Display Results button to view the status of
each CDB that has been sent. You can clear this display with the Clear button, or you can save
the contents of the display to a disk file.



CDB Sequencer

Command Line COB | Edit B uffer I

— Command B ezults — Ophions
Inguirg,1 [12 0000 00 FF 00) Fezults Data Length =
COMMAND COMPLETE [0.00113003 Sec) I
00 00 03 12 88 00 O 3E 16 [Byles

345 41 47 41 B4 45 20
[~ Stop On Ermaor

— Command Execution kMode -

Clear ¥ Execute command(z)
" Queue command(s)
Save to File
— Carmmand Entry
Il Execute Yiew Available Commands

— Command Histary

[nguiry,1 [12 0000 00 FF 00) Clear |
Optionz |

Save to File |

Laoad from Filel

This function lets you type in the name of a CDB on the command line. When you press Enter,
the function looks for a matching CDB name in the COMMANDS.DAT file, and issues the CDB to the
selected target.

For example, typing “INQ”, followed by pressing Enter, matches with the INQUIRY CDB in the
sample COMMANDS.DAT file and issues that CDB. Note that the first match found will be issued.
For example, if you had two read commands defined, Read6 and Read10, simply typing “read”
will match Read10, since that CDB is first in the file. The file is sorted alphabetically.

If a match is not found in the CDB file, an error message is returned. If you are using multiple
CDB files, you must first rename (or copy) the desired file to COMMANDS.DAT.

You can use the “View Available Commands” button to display a list of all commands in the
commands.dat file. This display can also be used to select a command from the list for execution.



Command Results Window

When the CDB is issued, the status of the command is shown in the top list box (Command
Results).

This status shows:
- the bytes of the CDB that were sent
- the time spent executing the CDB,
- several bytes of data, depending on the Results Data Length setting
- whether the command completed successfully, or
- ifthe result is a check condition, the sense data is shown.

The contents of the Command results window can be erased or saved to a file.

Command History Window

The CDB issued is also recorded in the lower “Command History” window.
Commands in this window can be selected and re-issued using the “Execute” button.

Commands in this window can also be saved and/or reloaded from a file to facilitate reusing CDB
sequences.

Options

The “Options” buttons allow choosing to execute commands upon pressing Enter, or Queuing the
commands in the Command History window for batch execution.

This allows a series of CDB’s to be set up, then sent sequentially with no delays.

The “Stop on Error” checkbox will stop a multi-pass CDB on error if checked. If not checked, a
multi-pass CDB will execute all passes, regardless of any error conditions.

Command line arguments

Command line arguments are available to specify the number of times to issue the cdb, and to
change the values in bytes 1 and 2 of the cdb.

Multi-pass CDB’s are issued by typing in the CDB name, a comma, then the number of passes.
For example, “READ,1000” will issue 1000 reads.

To issue a READ EXTENDED cdb and set the FUA bit, you would enter READ_10,1, 80

These arguments tell the program to:
-issue the READ_10 cdb
-issue the cdb 1 time
-modify byte 1 to the hex value 0x80 (this sets the FUA bit in the cdb)

Continuous command execution

Entering a pass count of less than 0 will cause the cdb to be issued continuously, until the “Stop”
button is clicked.



Results Data Length

The “Results Data Length” allows you to specify how many bytes of data are displayed in the
“Command Results” window. If a command transfers data, this many bytes will be displayed
along with the command results. If the command terminates in a check condition, this many bytes
of sense data will be displayed.

The entire data buffer can be viewed, modified, and saved/loaded from a file in the Edit Buffer
tab page.

Re-issuing commands

Any command or commands can be re-issued by selecting them (clicking on them) in the

“Command History” window. Once the commands you want to reissue are highlighted, click the
“Execute” button and they will be reissued.



Build Run Script




Inguirg.6.1. FF.12,00,00,00.FF.00,1,1.00,0,0,0.00

Scripting Disk Tests




Script Control Functions

Mode Select for Script

N
NN N
SN R EE S N i

| Retn_| _ Carcel |




Script Buffer Functions




Fiesultz From: |L|ser Defined Script

CDE =12000000FF 00 :I
Sent to Target 4, LUM 0, Host Adapter 3
Statuz Good - Command completed withaout ermor

CDE =12 0000 00FF 00
Sentto Target 4, LUM 0, Host Adapter 3

Statuz Good - Command completed withaut error

Ok I Clear Wite Rezults to File |







Display Defect Data

This commands allows both the Primary and Grown defect data to be displayed, printed, or saved
to a file. The number of defects is shown as well as each individual defect. A summary of defects
per head is shown at the end of the defect data. The Defect List Format may be specified using
the radio buttons. Click the Primary Defects button to display the primary (factory) defects, or the
Grown Defects button to view the grown defect list.

Disk Drive Defect Information k
IF'rimar_l,l Defects Grown Defects | Defect List Format

" Bykes from |ndex

|Defeu:t D ata Type = Sectar addresz  Block
[Murnber of Defects = 305 " Physical Sector
Head =04 Culinder = 04144 Sector = 071 ;l

Head =04 Cylinder = 04145 Sector = 064
Head =04 Culinder = 04145 Sector = 085
Head =04 Culinder = 04145 Sector = 066
Head =04 Cylinder = 04145 Sector = 067
Head =04 Culinder = 04148 Sector = 057
Head =04 Cylinder = 04385 Sector = 049
Head =04 Cylinder = 04386 Sector = 042
Head =04 Culinder = 04387 Sector = 036

Head 00 --x 21 Defects

Head 01 --» 21 Defects

Head 02 --» 50 Defects

Head 03 -: 117 Defects

Head 04 —» 95 Defects EI

Cancel | Prirt | Save ko File |

Please note - not all disk drives will support all three formats






Workstation Prep

1= sCSI Toolbox32 L -0 x|

File Adapter Options | Disk Tape Jukebox  SAF-TE fSEP  Advanced Tests Buffer Scripts and Sequences  Help
Advanced Testing
— LUK Frirt Reports [~ Safe JukeBox v
3 Commands ) [———

ey Sun b Error Logaing :

Media Duplication k SaI bk File I Browse
Create ModePage File for Diskscreening HP Tune m
Disk. Manufacturing/Screening  Module DEC » Gy Mo
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The Workstation Prep Module allows you to quickly prepare any disk device for use on many
Unix-based workstations. The type of prep and what it entails depends on which type of
workstation is being used, and ranges from supplying drive-specific information for entry into a
disktab file, to rewriting defect information and calculating "magic humbers." Through whatever
means, the results are the sam--drives can be quickly prepared to work on a number of different
workstations.

One main advantage of using the SCSI toolbox32 for preparing drives for

workstations is the intelligence built into the SCSI toolbox32. As soon as you receive new disk
devices from drive vendors, the SCSI toolbox32 will show you how to optimally configure them for
workstation use.

A good strategy for preparing disks is to first qualify the drive as

functional. This can be quickly ascertained by running the Quick QC Test. If you are more
comfortable completely reformatting the drive, you can do so using the Format Command. If you
want to test the drive for an extended period of time, the Random Write/Read Test can be run for
as long as you like. Of course, saving the screens from the above tests and functions, and
sending the test results to a log file will allow you to print out all results and include them with your
disk drives, so that the end user of the drive will know that the drive was indeed tested.

You might also want to take the time to print the drive's flaw list to a file, using the Read Defect
Data command. The flaw list can be printed and included with the drive.






The Sun Workstation Menu

Read Existing Label

This choice lets you confirm whether a drive has an existing, valid Sun label and partition table. If
the selected and the drive already has a Sun label, the label information will be displayed.

Test Dutpuk

Automatic Drive Label (SUH)

SCSI Target Humber 1

Driwe Type = SEAGATE oyl 2724 alt 2 hd 9 =ec 84
Data Cylinders 2724

Alt Cylinders 2

Fhy Cylinders 2726

Head= = 9

Sectors = B84

FPH = 5411

2061108 Blocks (1030 ME)
2060856 Blocks (1030 MEB)
252 blocks

Driwe Capacity
Label Capacity
Lost Capacity

Converting Flaw Hap . . .
Label Written — Click Return to Continue

Write New Label

Pick this choice and the SCSI toolbox32 will analyze the drive, calculate the optimal geometry for
a Sun, and then create a label based on this geometry. It will create eight partitions, with the C
partition the size of the entire drive.



Test Dutpuk

Automatic Drive Label (SUH)

SCSI Target Humber 1

Driwe Type = SEAGATE oyl 2724 alt 2 hd 9 =sec 84
Data Cylinders 2724

Alt Cylinders 2

Fhy Cylinders 2726

Head= = 9

Sectors = B84

FFPH = 5411

Driwe Capacity = 2061108 Blocks (1030 HE)
Label Capacity = 2060856 Blocks= (1030 HE)
Lost Capacity = 252 blocks

Converting Flaw Map .
Label Written — Click Return to Continue

Calculate Format.dat Entry

This choice will calculate and display the lines which can be added to the
format.dat file which will correspond to this drive.

Test Dutpuk

Create format.dat Entry

Add the folloving entrv to vour ~etc format. dat file:

di=sl_type = "SEAGATE ST31z200W" ~
: octlr SCST ¢ fmt_time = 9 ™~
ncyl 2724 0 acvl = 2 poyl = 2726 0 nhead = 9 ;. nsmect = 84
rpm = 5411 : bpt = 50148

partition = "SEAGATE ST312000" ~

o disk = "SEAGATE ST312000" : ctlr = SCS5I ™
0, 15876 : b = 21, 65016 : = = 0, 2059344 ~
107, 1978452

a
g




Edit Sun Partition Table

Edit Partition Table

This function allows you to edit the partition table, creating new partitions or editing the size of
existing partitions.

The SGI Workstation Menu

Read Current Label

This option will check a drive for the presence of a valid SGI label. If found the details of the label
will be displayed.



Test Dutpuk

Read SGI Drive Label

Fartition Size (blocks) Size (HB)
1] 32508 16
1 20136 40
2 i i
3 il 0
4 i i
g i i
& 1943676 971
7 2056320 1028
g 4536 2
9 i i
10 2060856 1030

Click REeturn to continue

Write Label

This option lets you write a Silicon Graphics label on the current disk drive. This process is
entirely automatic, and will return a status showing whether the label was successfully written or
not. The drive is analyzed and a geometry is calculated and written to the drive, along with SGI
standard partitions.



The HP Workstation Menu

Test Dutpuk

HE Drive Geometry

Suggested HP disktab entry (HP 9000-F=x):
ST31200W|ST31200W:~

:Ho =wap n=#84d ntd9 nc¥lied .~

c=0#1030428 :bOXB192  £041024 -~

c=efl024  ru#S411:

Suggested HP disktab entry (HF 9000-8=zx):
ST31200W|ST31200W:~

cty=winchester ns#84 nt#9 nc#l3ed  rmfs411:
c=2@1030428  b2FG192 £241024

Add this entry to ~sstocrdisktab.
Create the filesvstemn with the command : newfs Adevsrdsk-1=0 ST312000
Target 1. Type 0. SEAGATE ST31200W1

Click Return to continue

This choice will generate an entry to be added to the system's disktab file.
This file is located in the /etc directory on the HP machine. The following
figure shows an example of an HP entry.

HP Drive Geometry

Suggested HP disktab entry:

IBM_OEM_|IBM_OEM_:\

:No swap:ns#63:nt#15:nc#1038:\
s0#980910:b0#8192:f0#1024:\
se#1024:rm#3600:

Add this entry to /etc/disktab.
Create the filesystem with the command : newfs /dev/rdsk/1s0 IBM_OEM



The DEC Workstation Menu
DEC Ultrix

Test Dutpuk

Tltrizx Driwve Geomnstry

Suggested Ultrix disktab entrv:

ST31200W:~
cty=winchester ns#84 nt¥9 nc#726 -
cpadl baX¥8l92 faX¥l024 .~
cph#0:bb#8192 : fb#1024

pod 2060856 bo#¥8192  foX¥1024
cpd#0:-bd#8192  fdf1024

pedl be#Blo? feXlizd
pf#0:bERB192 fEH1024
cpg#0:bg#B192  fg¥1024

Target 1. Type 0, SEAGATE ST31200W1

Click Return to continue

This choice will generate an entry to be added to the system's disktab file.
This file is located in the /etc directory on the DEC machine. The following figure shows an
example of a DEC entry.
Ultrix Drive Geometry
Suggested Ultrix disktab entry:

IBM_OEM_:\

‘ty=winchester:ns#63:nt#15:nc#2076:\

pa#0:ba#8192:fa#1024:\

:pb#0:bb#8192:fb#1024:\

:pc#1961820:bc#8192:fc#1024:\

:pd#0:bd#8192:fd#1024:\

:pe#0:be#8192:fe#1024:\

pf#0:bf#8192:ff#1024:\

:pg#0:bg#8192:fg#1024

Add this entry to /etc/disktab. Then perform a newfs with the following command: newfs /dev/rrz1c
IBM_OEM_

DEC OSF

This choice will generate an entry to be added to the system's disktab file.

This file is located in the /etc directory on the DEC machine. The following figure shows an
example of a DEC entry.



OSF Drive Geometry
Suggested OSF disktab entry:

IBM_OEM_:\
‘ty=winchester:ns#63:nt#15:nc#2076:\
:pa#0:ba#8192:fa#1024:\
:pb#0:bb#8192:fb#1024:\
:pc#1961820:bc#8192:fc#1024:\
1pd#0:bd#8192:fd#1024:\
pe#0:be#8192:fe#1024:\
pfHO:bf#8192:ff#1024:\
:pg#0:bg#8192:fg#1024

Add this entry to /etc/disktab.
Then perform a newfs with the following command: newfs /dev/rrz1c IBM_OEM __



Media Duplication

The optional Media Module lets you copy or clone media from one source to up to six
destinations. This copying is done on a byte-by-byte basis, so the copy will be an exact replica of
the original. The Media Module will copy disks to disks, and tapes to tapes, and can be used to
copy a marginal disk or transcribe tapes from one media type to another. In the case of a tape-to-
tape copy, the destination tape will be written in the same format as the source tape, in regard to
block size, etc. All filemarks will be copies as well. A tape copy will end when the End of Tape
mark is encountered on the source tape.

Disk copies will proceed until the last block is encountered on either the source or the destination
disk. This allows you to copy part of a large disk to a smaller one, or to copy all of a small disk to
a larger one. The copy operation of the Media Module can be interrupted at any time by pressing
the “Cancel” button.

Multiple Adapter Media Duplication

Source Device: Deztination Devices:

[Bus 2 TID 1 LUN 0 SEAGATE 5T31200w SUN1.05 | [SOURCE: Bus 2 TID 1 LUN 0 SEAGATE ST31200w/ SU
Bus 2 TID 2LUN 0 SEAGATE ST SUNT.05

_ TID ZLUN 0SEAGATE ST
I lanare Erars Start Block: [ us 2 TID LN OHE  Ultium
[ wirite with Verify Erd Black: |2EIE‘I‘IEIE

[~ Checksum Yerfication

— Copy Progress

Current Block: ||:|

Time to Complete I .....
Ermor Count: ||:|

Eject when finizhed [~ | Select Al Destinatiunsl

Duplication Status:

Freturn Start Copy Calc. Checksum Cancel |

Choosing the Source Device

Use the Source Device pull-down list to pick which device to copy from. Click on the arrow in the
selection box to display a list of possible source devices. Clicking on one of those devices will
select it. If the device is a disk, it will default the start and end blocks to the full capacity of the
disk.

Choosing the Destination Drive



Destination devices are chosen from the Destination Device List box. This list box supports the
standard Windows method of selecting multiple items from a list. You may select 1 or more of the
available devices displayed.

Copying Rules

You must be copying to and from the same type of device, i.e., disk-to-disk and tape-to-tape. The
source and destination devices must be different SCSI targets. If an error is encountered during a
copy operation, the copy will be aborted. In the case of multiple destinations, if the copy
encounters an error to a particular device, the cop to that device will be aborted; all others will
continue. Multiple-device copies are implemented by:

1. Reading a block (or blocks) of data from the source.
2. Writing that data to each destination device. (This eliminates reading the source device
multiple times.)

Keep in mind that throughput is important. Faster bus adapters will provide the highest levels of
performance.

Choosing the Copy Range

In the case of a disk-to-disk copy, you may specify the range of blocks that are copied. The
starting block will be defaulted to block zero, and the ending block will default to the highest block
number of the source disk. You may enter any other value into the starting and ending block in
order to copy less than the whole source disk.

Write with Verify

Selecting this check box will cause all write commands to be written with verify commands. This
will cause the destination drive to compare the CRC and ECC data for each block after it is
written. Note: Selecting this option will significantly reduce the throughput of the copy
operation.

Ignore Errors
Selecting this check box will cause the copy operation to continue on a device after an error has
occurred. You may want to use this to skip over bad blocks on a device.






The following tests are available via the Tape Test menu

™ SCSI Toolbox32

DffLins

Target 1: OWVERLAND

On Line

Target 2 Mot Available
Target 3 Mat Available
Target 4: Mot Available
Target & Mat Available

Target 6 Mat Available

Target 7: aic?Sxs




TapeWatch




Tape Drive Watch allows real-time monitoring of tape drive performance data as any test is running.
The Show Graphical Display button will show performance and error information graphically:

Graphical Display of Transfer Rates and Errors

Write Errors

E.00
4.00
2.00
0.00

16:35:00 163510







Quick QC Test

SCSI Tape Test Results

Target 1
Target 2

The Quick QC test exercises every function of the tape drive. The test
Progresses in the following order:

-Rewind tape

-Write blocks of data to tape

-Write a File Mark

-Rewind tape

-Read blocks of data from tape
-Space Reverse to beginning of tape
-Space Forward to File Mark
-Rewind tape



Sequential Read Test

SCSI Tape Test Results

Target 1
Target 2

This test asks if you want to rewind the tape or not then sequentially reads every block on the
tape, until either a Blank Check (End of Data) or End of Media is encountered. In the case of tape
drives that can report remaining tape and error information, this information is displayed and
updated every 1 MB of data. In this case, the Total Error Count, Errors since last Error, and
Remaining Tape data is displayed.



Sequential Write Test

SCSI Tape Test Results

Target 1
Target 2

The Sequential Write Test asks if you want to rewind the tape or not then writes to every block on
the tape media until End of Media is encountered. In the case of Exabyte 8mm drives and most
4mm DAT drives, the remaining tape and error statistics are displayed on the screen after each
one megabyte of testing is complete.



Data Integrity Test

Tape Data Integrity Tesk

This test will rewind the tape, then write the specified amount of data to the selected drive. At the
end of the write phase the error information collected from the drive’s log pages will be displayed.



Map a Tape’s Contents
Map Tape Contents

Click the Map Tape button and the tape will be rewound, then read. The contents of the tape
(data, filemark, etc) will be displayed in the Map of Tape Contents window. For each section of
data the read error rates will be displayed from the drive’s log pages.



Confirm Device (Inquiry)

' CONFIRM DRIYE

Wendor is 'SONY
Produck is 'S0-500C '
iy

g
3354

Firrmware Revision is |
Serial Mumnber is ‘0000
This is a SC3I 2 device
This device is a 9C5I Device Type 1

This drive supports the SCSI-2 Response Data Format
This drive supparts synchronous data kransfers

This drive does not support relative addressing

This drive does nok suppork command queueing

This drive does not support soft resets

This drive does not support linked commands

This drive supparts 16 bit wide transfers

This is a REMOWEAELE media device

This unit is OR LINE

This test will report as much information as is available about the currently selected tape drive. In
all cases, the VENDOR, PRODUCT,
and REVISION fields returned by a SCSI INQUIRY command will be displayed, along with the
ANSI SCSI level of the device, and the device’s ability to support any of the following:

Synchronous data transfers

Relative addressing

Command queuing

Soft resets

Linked commands, and

Whether the device is a removable media type or not
Some devices will report back with much more information than indicated above. In these cases
the information is often in a vendor-unique format, which the SCSI toolbox will interpret for you. If
additional data beyond that described above is available that data will displayed.



Quantum DLT Self Test

DLT Self Test

X

Select Al |

Send Diagnostic Parameters: |0erault Self Tast j
Fattem: IEI - Rotate - Rotate thiu the ather 3 patterns | Target 2

Ebckﬁhe:ln

Block Count: I':I

Test Pazses: I'I

Fun Time: |

Resulbs:

Return |

!

This test allows you to set all the user defined parameters, or use the default self test. This test
supports disconnect-reconnect with Adaptec or Q-Logic SCSI adapters in the multi-drive mode.

DLT Receive Diagnostic Results

Hore .

uantum Display DLT Diagnostic Results

Controller Present Flag = 0
Controller Error Flag = 00
Driwve Present Flag = 0
Driwve Error Flag = 0
Media Loader Pre=ent Flag
Hedis Loader Error Flag =

Lo N [}
=

Click Return to continue




DLT Receive Diagnostic Results
This function displays the results of a recv diagnostic command for the
controller, drive and medium on any DLT-type device.

Exabyte Warm Up Test

SCSI Tape Test Results

Target 1
Target 2

This test is specific to Exabyte 8mm tape drives. If the drive is inactive for long periods of time
then is used it may fail. This test simply moves the tape forward and back writes data etc to break
in a drive that has been inactive. This helps get all the moving parts moving smoothly again and
ready for normal use.



DDS (4mm) Media Error Rate Test

SCSI Tape Test Results

Target 1
Target 2

This test reads information from the header of a DDS (4mm) tape and
interprets it into tape error statistics. This information is obtained by reading the TAPE LOG
PAGE of the LOG SENSE command.



DDS (4mm) Drive Error Rate Test

SCSI Tape Test Results

Target 1
Target 2

This test will space to the End of Data (EOD) on the tape, then will write 50 MB of data. The Block
Error Rates from LOG SENSE PAGES 34 and 35 will then be read and interpreted. This test will
show you the error rate of the tape drive itself, where the HP Media Error Rate test will show the
error rate of the tape media.



High Speed Data Test

™ 5CSI Toolbow32 i =] |
File Adapter Cptfps Disk. Tape Jukebox SAF-TE [SEP  Advanced Tests Buffer Scripts and Sequences  Help
Scan Bus |
LUM Prirt Reports [~ SafeJukeBox [
EU Error Logging :
Target 1: OWERLAMD L<B “ersion 0106 File: I Browse
@ On Line v _I
elNDne 'I
] Target 2 Mot fwvailable yp
Mlazr Fila | iz Eila |
Target 2 Mot Available High Speed Data Transfer Test x|
Thiz Test will measure the highest data throughput that the selected device can sustain,
Target 4: Mot Available
The Testiz NOT destructive - all data on the drive will be safe.
| Target 5 Mok Available Click the Start Test buttan to begin measurement.
Target 6: Mot Available % Fun One Test Pass = Repeat Test until Stop Test Button Clicke
2| Target 7: aicT8um Test Status
Starting test . . . pleaze wait
Starting Read Buffer test - Please wait . . .
Read 100ME in 0.716209 seconds
Read Trarfer rate = 133.623393 MB /zecaond
Starting "write Bulfer test - Please wait . . .
“wirate TOOME in 1.283330 seconds
“witite: Tranfer rate = 77.805872 MB/second
Start Test |
Target selecked =10 Inquiry v

The High Speed Data test transfers data to and from the drive without transferring to the actual drive
media. This allows the data transfer speed of the drive and host bus adapter to be determined.



High Performance Measurement Test

Tape Performance Measurement ﬂ

Thiz test will measure the write and read transfer rate performance of pour tape dive.
ITIS & DESTRUCTIWE TEST! - ALL DATA OM THE TEST TAPE wWILL BE DESTROYED!

Inzert a test tape, select the data pattern tupe, then click "'Start Test"

—Data FPattern Type Drive Compression
" Rlandom, non-compressable data {* Compression ON
& 21 compressable data " Compression OFF
Results:

Rewinding Tape . . .

Writing data for bwo minutes .

2477 MB aof data written - transfer rate = 20.642 MB/=
Rewinding Tape . . .

Reading data for bwo minutes . .

Read 1965 ME aof data - transfer rate = 16.375 MB/zec
FRewinding Tape . . .

Teszt Finizhed

IRREERERREERRERRERREERRERREREN
Start Test | Results-»File |

The Tape Performance Measurement test transfers data to and from the drive for two minutes,
measuring the amount of data that can be transferred in that time to determine the “real —world” data
throughput of the drive.

The data pattern can be selected to be a non-compressable format, or a format that will be able to be
compressed to a 2:1 ratio.

The drive’s compression can be turned on or off for this test.



Tape Commands

The following commands are available via the Tape Commands menu:

™ SCSI Toolbox32

=0l |
File Adapter Options Disk | Tape Jukebox SAF-TE [ SEP  Advanced Tests Buffer Scripts and Sequences  Help
Advanced Testing
Becm o mtlmoe 00 @ r
: Information Fur 5 Test Unit Ready

OnLine Media Duplication ModefLog Page Functions Inquiry
Target 1: OVERLAND  Tape Manufackuring Mation | Data Commands Inquiry w/EYPD
On Line User Defined CDE Yiew Request Sense
Target 2 Mot &vailable DB Sequencer T

Build/Run Script Clear File I Wiew File I
Target 3 Mat Available Edit Euffer 1

Edit Buffer 2 g Performance Data [

X p Configure Tape Drive

Target 4: Mat Available 9 : P! ko COM1: on Eror

Daownload Firmware 3
Target & Mat Available Fspair DLT Directary

Create DLT FUP Tape
Target & Mot Available Read LTO Cartridge Memory:
Target 7: aic?Sxs

[
Target selected =0 Inquiry 4

Information Functions — Test Unit Ready

This command displays the return value from a SCSI Test Unit Ready

command. A value of zero indicates a successful command completed.



Inquiry

SCSI INQUIRY data

Transfer Byte Length = 31 bytes

o1 2 3 4 5 & 7 8 9 A B C D E F ASCIT

01 &80 02 02 1F 00 00 30 53 4F 4E 59 20 20 20 20 ... OSONY . . ..
53 44 58 2D 35 30 30 43 20 20 20 20 20 20 20 20 sDE.s00C. ... ...
30 31 30 38 32 2E 34 2E 00 00 00 OO0 00 a0 0o o0 oLogz. 4. ..., ..

0o oo 0o o0 0o 00 00 00 00 00 OO0 OO0 00 oo 0o o0 oLl
00 oo 0o a0 oo 00 0o 00 00 00 OO0 00 00 ao 0o ao0 L.l
0o oo 0o a0 0o 00 00 00 00 00 00 Q0 00 ao Qo o0 oLl
00 oo 0o a0 oo 00 0o 00 00 00 OO0 00 00 ao 0o ao0 L.l
0o oo 0o a0 0o 00 00 00 00 00 00 Q0 00 ao Qo o0 oLl
00 oo 0o o0 00 00 oo 00 o0 00 OO 00 00 oo oo o0 Lol
00 oo 00 a0 0o 00 00 00 00 00 00 00 00 a0 0o a0 L.l
0o oo 0o o0 0o 00 00 00 00 00 OO0 OO0 00 oo 0o o0 oLl
00 oo 00 a0 0o 00 00 00 00 00 00 00 00 a0 0o a0 L.l
0o oo 0o o0 0o 00 00 00 00 00 OO0 OO0 00 oo 0o o0 oLl
00 oo 0o a0 oo 00 0o 00 00 00 OO0 00 00 ao 0o ao0 L.l
0o oo 0o a0 0o 00 00 00 00 00 00 Q0 00 ao Qo o0 oLl
00 oo 00 a0 oo 00 0o 00 00 00 00 Qo0 00 ao 0o a0 Ll

3

This command displays the data returned from the SCSI INQUIRY command. The data is shown
in hexadecimal format on the left of the screen and in ASCII format on the right side of the
screen.

Inquiry with EVPD

Set EVPD Bit x|

[~ SetEWFD

Fage Code = II:”:I [Hexadecimal]
Cancel |

This option lets you specifiy whether to set the EVPD bit in the INQUIRY command, and which
EVPD page you would like to display.




View most recent Sense Data

Display Host Eecent Eegquest Sense Data

0 1 2 3 4 5 G 7 g8 El A B C D E F

70 00 02 0o 00 OO OO0 14 00 00 OO0 40 3A 00 00 OO0
oo o0 oo 0o 0o 00O OO0 00 00 00 00 40 0o 0o 00 o0
o000 oo g0 0o 00 OO0 00 00 00 00 a0 oo 0o 00 oo
ga o0 oo oo 0o 00O OO0 00 00 00 00 a0 Qoo 0o 00 o0

(Click Return to Continue)

This command will display the most recent request sense data. This data will have been
generated by the most recent check condition that occurred.



Mode Page Edit

Custom Mode Page

Block Header Block Dezcriptor SF Bit
[ oo oo | oo o foo o oo oo foo foo | I
o1 2 3 4 5 B 7 8 3 10 11
Fage Data

S o o o o o e e )
s [0 10 6 [ [0 o0 [0 [ [ [ o [ [ [ [ o
curenfo 60 o5 0 0o o oo o o oo o o fos oo oo

e o o o o o o o o o e
ok G060 60 [0 [o0 [0 [0 o0 G [ [ [o [oa [oo [oo [or
Curen 50 60 (6 (60 (o0 o0 o o oo [ [ [ [ oo foo foo

16 17 18 19 20 21 22 23 24 25 268 27 28 29 30 3

Fage # Im Current Byte I

kMode Sense I tode Select I R eztore Defaultsl R eturn |

This command allows you to select one of several standard mode pages and view and or change
the values by their acromymns. For example selecting the Error Recovery page you can view the

setting for the PER bit and change it.

This is a "Hex Edit" selection which displays a dialog box with which you can select the mode
page number, and issue a mode sense for that page. The data is then displayed as a series of
hexadecimal byte values with the changeable mask value for that byte. You may then edit any
byte to specify a new value then issue a mode select to store the new values to the device.

DLT Log Pages

This command will read, format and display the log page data for DLT drives from the following

log pages:

. Write Error Counter Page

. Read Error Counter Page

. Tape Log Page

. Tape Capacity Page

. Write Frames Error Counter Page
. Read Frames Error Counter Page
. Data Compression Page

NO O~ WNPRE

DDS Log Pages



This command will read, format and display the log page data for DDS drives from the following
log pages:

1. Write Error Counter Page

2. Read Error Counter Page

3. Tape Log Page

4. Tape Capacity Page

5. Write Frames Error Counter Page
6. Read Frames Error Counter Page
7. Data Compression Page

View Log Pages

Motion/Data Functions

Tape Motion & Data Commands

This dialog provides access to the basic motion and data commands normally used to diagnose
tape devices.



rewind

This command executes a SCSI REWIND command, rewinding the tape device under test to
Beginning of Media. The time to complete the rewind operation is displayed.

unload

Clicking this button issues an UNLOAD command to the selected drive. The time to complete the
unload operation is displayed.

space

Clicking this button will issue the space command as specified by the radio buttons and edit field
shown below the button. Each space type is described as follows:

- EOD
o This command will space forward on the tape to the logical end of data mark
which is written on the media. No other settings are valid with this type of space
command.
- Forward
o This command allows you to space forware through the tape media by file marks.
If End of Media or Blank Check (End of Data) is encountered before a file mark
has been spaced over, the command will be aborted and an error message will
be displayed.
- Reverse
o This command spaceds from the current position toward Beginning of Tape
(BOT). The user can select either blocks or files, and indicate how many to
sequentially space over.

read position

The Read Position command will read the current block number from the drive and display it in the
Block Address window.

Locate

Enter the block humber and position that you want to position the tape to in the Block Address and
Partition windows. Then Click the Locate button and the tape will be positioned to this block humber.

write filemark

Clicking this button will issue a WRITE FILEMARK command to the tape drive with the NUMBER
OF FILEMARKS field set to 1.



write setmark

Clicking this button will issue a WRITE FILEMARK command to the tape drive with the NUMBER
OF FILEMARKS field set to 1 and the Wsmk bit set to 1.
Note: not all tape drives support this command

flush buffer

Clicking this button will issue a WRITE FILEMARK command to the tape drive wit the NUMBER
OF FILEMARKS field set to 0. This command will cause the drive to flush any data that is in the
buffer to the physical tape media.

read block(s)

Data blocks can be read from the tape drive by clicking the Read radio button, then clicking the
Execute 10 button. The number of blocks read specified in the Repeat Count window.

write block(s)

Data blocks can be written to the tape drive by clicking the Write radio button, then clicking the
Execute 10 button. The number of blocks written is specified in the Repeat Count window.



User Defined CDB

User Defined CDB

SCSI Commands

Change D efinition,10,0,00.40,00,00.00,00,00,00,00.00, 00 il
Cornpare,10,0,00,33,00,00,00,00,00,00,00.00,001

Copy and Werify,10,0,f,3a,00,00,00,00,00,00,00,00,00

Extended Read,10.1..25,00,00.00.00,00,00,00.f.001

Extended Seek,10.0,0,20,00,00.00.00,00.00,00,00,000

Extended “Write,10.0.f.22,00,00,00,00,00.00,00.f,001

Fepraat B 000004 D000 000 00 0 I _ILI
4 4

Load CDB Fitg Save CDE Fie] Add CDE Delste CDE |

2 3 4 5

01
Wﬁﬁnn oo [on

CDE Mane = |

CDE Length

& & B Diataln & Outl™ [T Increment LB Fepeat |1

i HIES Transfer Length = Inc. by |00 . 0
10 Bytes IEI_E_ — Timeout I
12 Bt LEA MSE ~

es
’ Buffer 1f*  2¢ || LBA LSE |4 o Stop on eror

CDB Result = |

I~
g
Return | Send EDEl e Hesultsl | Buffers I Stop COB

Select Devices

Select All T argets |

The User-Defined CDB functions of the SCSItoolbox allow the operator to construct an type of

SCSI CDB and issue that CDB to the currently select SCSI TARGET. Any command created may

also be added into a CDB file. Customized files of CDB’s can be created and maintained.

Definining or Modifying a SCSI CDB

The following parameters define a SCSI CDB and are accessible/modifiable from the left side of

the dialog box:
- Command name
- Individual bytes of the SCSI CDB
- Command length (6,10,12 bytes)
- Data Direction
- Data transfer length
- Data buffer (buffer 1 or 2)
- Command timeout value
- Command repeat count
- Increment information

Once a SCSI CDB has been defined that command can be issued to the currently selected

TARGET, stored to the current CDB list file, or added to the script window.

Important Issues



It is possible to create an incorrect SCSI CDB! If you are not intending to create an illegal CDB,
some common mistakes to watch out for are:

- Data direction incorrect

- Data length specified in CDB does not match Data Transfer Length

Incrementing Issues

It is possible to increment a field within the CDB each time the CDB is issued. This is commonly
used to increment the block number specified in the CDB. Set the Increment portion of the dialog
as follows to use the feature:

- Check the Increment LBA box

- Specify which CDB byte is the LSB of the SCSI CDB
- Specify whick CDB byte is the MSB

- Specify how much you want to increment by

For instance, if you define a 10 byte READ EXTENDED CDB, byte 2 is the LSB and byte 5 is
MSB of the Logical Block Address. In this example we will start reading a block 0 by setting CDB
bytes 2 through 5 to zero (0). If you define this CDB to read 128 blocks per command (0x80 hex
in byte 8 of the CDB) you will set the “increment by” field to 128. By setting the “CDB Repeat
Count” field to 100, then clicking the “Send CDB” button, the READ EXTENDED CDB will be
issued 100 times, and each time it is issued, 128 blocks of data will be read and the LBA will be
incremented by 128.

Fesyults From: [User Defined CDE

COE =12 0000 00FF 0o ﬂ
Sent tao Target 4, LUMN 0, Host Adapter 3

Status Good - Command completed without emor

" Ny

k. I Clear Write Rezults to File |

After issuing a User-defined CDB you can click on the Display Results button to view the status of
each CDB that has been sent. You can clear this display with the Clear button, or you can save
the contents of the display to a disk file.



CDB Sequencer

Command Line COB | Edit B uffer I

— Command B ezults — Ophions
Inguirg,1 [12 0000 00 FF 00) Fezults Data Length =
COMMAND COMPLETE [0.00113003 Sec) I-IE Bytes

00 00 0312 8B 00 01 3E

345 41 47 41 B4 45 20
[~ Stop On Ermaor

— Command Execution kMode -

Clear ¥ Execute command(z)
" Queue command(s)
Save to File
— Carmmand Entry
Il Execute Yiew Available Commands

— Command Histary

[nguiry,1 [12 0000 00 FF 00) Clear |
Optionz |

Save to File |

Laoad from Filel

This function lets you type in the name of a CDB on the command line. When you press Enter,
the function looks for a matching CDB name in the COMMANDS.DAT file, and issues the CDB to the
selected target.

For example, typing “INQ”, followed by pressing Enter, matches with the INQUIRY CDB in the
sample COMMANDS.DAT file and issues that CDB. Note that the first match found will be issued.
For example, if you had two read commands defined, Read6 and Read10, simply typing “read”
will match Read10, since that CDB is first in the file. The file is sorted alphabetically.

If a match is not found in the CDB file, an error message is returned. If you are using multiple
CDB files, you must first rename (or copy) the desired file to COMMANDS.DAT.

You can use the “View Available Commands” button to display a list of all commands in the
commands.dat file. This display can also be used to select a command from the list for execution.



Command Results Window

When the CDB is issued, the status of the command is shown in the top list box (Command
Results).

This status shows:
- the bytes of the CDB that were sent
- the time spent executing the CDB,
- several bytes of data, depending on the Results Data Length setting
- whether the command completed successfully, or
- ifthe result is a check condition, the sense data is shown.

The contents of the Command results window can be erased or saved to a file.

Command History Window

The CDB issued is also recorded in the lower “Command History” window.
Commands in this window can be selected and re-issued using the “Execute” button.

Commands in this window can also be saved and/or reloaded from a file to facilitate reusing CDB
sequences.

Options

The “Options” buttons allow choosing to execute commands upon pressing Enter, or Queuing the
commands in the Command History window for batch execution.

This allows a series of CDB’s to be set up, then sent sequentially with no delays.

The “Stop on Error” checkbox will stop a multi-pass CDB on error if checked. If not checked, a
multi-pass CDB will execute all passes, regardless of any error conditions.

Command line arguments

Command line arguments are available to specify the number of times to issue the cdb, and to
change the values in bytes 1 and 2 of the cdb.

Multi-pass CDB’s are issued by typing in the CDB name, a comma, then the number of passes.
For example, “READ,1000” will issue 1000 reads.

To issue a READ EXTENDED cdb and set the FUA bit, you would enter READ_10,1, 80

These arguments tell the program to:
-issue the READ_10 cdb
-issue the cdb 1 time
-modify byte 1 to the hex value 0x80 (this sets the FUA bit in the cdb)

Continuous command execution

Entering a pass count of less than 0 will cause the cdb to be issued continuously, until the “Stop”
button is clicked.



Results Data Length

The “Results Data Length” allows you to specify how many bytes of data are displayed in the
“Command Results” window. If a command transfers data, this many bytes will be displayed
along with the command results. If the command terminates in a check condition, this many bytes
of sense data will be displayed.

The entire data buffer can be viewed, modified, and saved/loaded from a file in the Edit Buffer
tab page.

Re-issuing commands

Any command or commands can be re-issued by selecting them (clicking on them) in the

“Command History” window. Once the commands you want to reissue are highlighted, click the
“Execute” button and they will be reissued.



Build/Run Script

— Senpt Cantents

CDE Functions

STE Test Functionz

Target/LUM Aadapter Funchions

Mode Page Functions

|
|
|
Scipt Contol Functions |
|
Buffer Functions |

Edit Item |

Drelete Item from Scrpt |

Repeat Script |'| times
[~ Single Step - Step |

[T Don't store results

Execute Script I

Stop Scrpt I Load Script | Save Scrpt |
View Rezultz | Edit Buffers | Stopon Emor [ Log Fesuls [

Edit Buffer 1/ Edit Buffer 2

The buffer functions allow the buffers used by the SCSltoolbox32 to be viewed, edited, saved
to a disk file, or loaded from a disk file. The data in buffer 1 is used for all write tests. Buffer 1
will also contain all data read from the device.
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The drop box next to the Fill Buffer button allows you to choose a pattern to load into the
buffer. Select the data pattern, then click the Fill Buffer button to load the data into the buffer.
The File Operations button allows the buffer date to be saved to or loaded to a disk file.

Buffer File Dperations x|

* Binary File Size  |2096122

 ASCIM [Data Only]

=

Buffer Offzet

™ ASCI 2 [Data, Address , Chars)

[’\\S Load Euffer From File Save Buffer To File

User choice allow the data to be saved either as binary data, or as ASCII data with or without
the hex address of the data. The File size specifies how may bytes of data to read or write.
The Buffer Offset choice allows data to be loaded starting at a specific address of the buffer.



Configure TapeDrive

Configure Tape Drive |
Block Length = 212
Density Code = A

Buffer Mode = |1©

v Compression Capable
* Compression OM
i~ Compression OFF

Status:

Aoun_|

This command allows the user to set the standard variable parameters in the MODE SELECT
parameter list header and block descriptor. The fields that may be assigned values are:

- Block Length
o Sets the block length field in the block descriptor, used to set block length for
fixed block 1/O block descriptor bytes 5-7. Setting this value to zero 0 sets the
drive to write variable length records.

- Density Code
o Some tape drives will read and write different with different data densities and
provide values in the block descriptor byte 0 for those different settings.

- Buffer Mode
o Assigns the value to parameter list header byte 2 to set buffer mode on or off

If the drive supports compression, the Compression Capable check box will be check and the
user can turn compression on or off with the radio button below it.

When the Save Parameters button is clicked the mode select command is issued to the tape
drive and the results of that command are displayed in the box at the bottom of the window.

Note: Not all tape drives support all of these settings. The user must be familiar with the drive
and have a SCSI manual available to determine support and valid values for these parameters.

Download Firmware



Several types of firmware download options are available as shown below:

™ SCSI Toolbox32

File Adapter Options Disk | Tape Jukebox SAF-TE [ SEP  Advanced Tests Buffer Scripts and Sequences  Help
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Advanced Testing
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Infarmation Functions
ModefLog Page Functions
Motion | Data Commands
User Defined CDE

CDE Sequencer

Build/Run Script

Edit Buffer 1

Edit Buffer 2

Configure Tape Drive

Repair DLT Directory
Create DLT FUP Tape
Read LTO Cartridge Memory:

[3

epots [ GafedukeBon [

» |ooging :

I Brovese
elNone =
Clear File I Wiew File I

g Performance Data [

wo _mmoos o —
Segmented Download
Mon-Segmented Download
DLT Firmivare Download
SuperDLT Download

=l

STK 9540 Download

HP LTO {Ulkrium ) Download
Seagate LTO Download
IEM LTC Download

Sory AIT & DDS Download

Inquiry




Segmented Download

Execute Download

T arget 1

The Segmented firmware download command will download new firmware into the tape drive
using the SCSI WRITE BUFFER command. The firmware will be downloaded in 32K segments.
Use the Browse button to select the download file name.

If your tape drive does not support segmented downloads, use the Non-Segmented download
command.



Non-Segmented Download

Execute Download

T arget 1

The Non-Segmented firmware download command will download new firmware into the tape
drive using the SCSI WRITE BUFFER command. Use the Browse button to select the file to
download into the drive.

If the available buffer space is not large enough to hold the file the download will fail. The "About
SCSI toolbox" choice of the "Help" menu displays the available buffer space.



DLT Firmware Download

Test Dutpuk

Cuantum DLT Download Driwve Firmware (Single Drive)

Click Return to continue

This command will download new firmware into a DLT or DLT-compatible tape drive.

SuperDLT Download

SuperDLT Firmware Download

I K

This command will download new firmware into a SuperDLT drive. Use the Browse button to
select the download file, then click the Download button.



STK 9840 Download

This command will download new firmware into a STK 9840/9940 drive. Use the Browse button to
select the download file, then click the Download button.

HP LTO Download

HP Ultrium Firmware Download

This command will download new firmware into a HP LTO (Ultrium) drive. Use the Browse button
to select the download file, then click the Download button.



Seagate LTO Download

Seagate LTO Firmware Download

[ ]

This command will download new firmware into a Seagate LTO drive. Use the Browse button to
select the download file, then click the Download button.

IBM LTO Download

IBM LTO Firmware Download

I

This command will download new firmware into a IBM LTO drive. Use the Browse button to select
the download file, then click the Download button.



Sony AIT & DDS Download

This command will download new firmware into a Sony AIT and DDS drives. Use the Browse
button to select the download file, then click the Download button.

Repair DLT Tape Directory

DLT Check /Repair Tape Directory El

0743102 171:05:52

Internal Status Code [Sense Bute 18] =  [0x52 Unlaad Tape |

Tape Motion Hours = (11673 FequestSense |
Power On Hourg = A02459220

Fepair Tape Directom |

Statuiz:

|Ta|:|e Directory Good, no repair needed

Save to File |

DLT tapes contain a directory at the beginning of the tape. This directory can become damaged if
the tape drive is powered down before the tape has been unloaded. This command will determine
the integrity of the DLT directory, and if it is damaged it can repair or re-write the directory.

Note: If the directory needs repair it can take up to several hours for the operation to complete.



Create DLT FUP (Firmware Update) Tape

Create DLT FUP Tape

I

This command allows you to create an update tape from a firmware file. Use the Browse button to
specify the firmware file name, then click the Create Tape button. You can then use this update
tape to upgrade the firmware in other DLT tape drives.



LTO Cartridge Memory Display

This command allows you to display the cartridge memory stored within LTO tape cartridges.




Jukebox Tests

The following tests are available via the Jukebox Test menu:

4 5CSI Toolbox32 =] 3]
File Adapter Options Disk  Tape | Jukebox  SAF-TE [ SEP  Advanced Tests Buffer  Scripts and Sequences  Help

Random Library Test
Scan Systeml

Commands  * Confirm Device
Crint B I Safe JukeB

arget 00 QUANTUM SuperDLTT Wersion 3 HP Juke Tests rint Repoits [ Safe JukeBox [~

Tokal Jukebox Test rror Logaing :

Full Range Jukeboix Test File I Browse
Type I Mone b
Clear File | View File |

Log Performance Data [

Send "4 ta COM1: anErmor [

Target selected = 0 |Inqulry v

The jukebox module uses a display screen to show the configuration of the jukebox under test.
The eight by eight matrix represents the storage elements of the jukebox, allowing the display of
up to 64 storage elements at a time. If a storage element it present, it's storage element address
is displayed. If a given storage element does not exist on the jukebox under test, that position will
be blank. If there is media in a particular storage element, it's address will be displayed in a
highlighted color. This allows you to see the addresses of each storage element and see if media
is present in any of the storage elements. “PAGE UP” and “PAGE DOWN?” buttons are provided
to scroll the display across the valid storage element range.

This screen also displays the Media Transport Elements (the jukebox “picker”). The same display
conventions are used here. Ther element address of the element will be displayed, and if there is
media in the element the address will be displayed in highlighted color. Please note that it is
possible to have a jukebox that does not have an Import/Export element. Horizontal scroll bars
are provided for devices which have more elements than are displayed at one time.

Data Transfer Elements (the drives in the jukebox) are displayed in the same manner. Please
note that the drive element address is not necessarily the same as the drive SCSI address.

This display is seen when using the Initialize Element Status, Read Element Status, Position to
Element, and Move Media commands.



Random Library Test
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Click Return to stop test

Source = 02
Page Up | Fage Dl:nwnl Destination = 28

ko time = 0,000 zeconds

I~ 1
Vulég | Fieturn I

This test will move a piece of media randomly between the jukebox storage elements. It requires
at least one empty storage element, and at least one storage element with media in it. As the test
runs, it will randomly choose a full storage element and randomly choose an empty storage
element. Then it will execute a MOVE MEDIUM command from the full element to the empty
element. The Source and Destination storage elements will be displayed at the bottom of the
screen. This test will run until interrupted.



Confirm Device

' CONFIRM DRIYE

This choice will display pertinent SCSI information about the jukebox, such as firmware revisions,
etc.

HP Juke Tests

HP M0 Disk Diagnostics

SureStor Family
Solar Family
DLT Farmily




SureStore Family Tests

Solar Family Tests

Choosing one of these selections will display a menu of choices similar to the dosdass?2
diagnostic menu. Within this menu, a diagnostic may be specified and the number of test passes
may be specified.

This menu will vary depending upon which HP autochanger is being tested. As the tests run, the
current loop count is displayed and decrimented as each pass completes.

Total Jukebox Test

JukeBox Exercizer -10] x|
Test Drive Slat Element Pizker Element nload  SCSI| Address Moves Statuz

e |Fandom x| et = | |
N [Rordom =] [28  ~] | | |
v o4 |Fandom =] s = | |
[ 85 NS = | |
| ! =] | E = | .
| ! = = | |
T | =] | F m | |

Delay between moves IEI MHumber of paszes I'I [~ Stop on emor

HENH I Start Stop File Functions Generate WorkForce file
o)

The Total Jukebox test is designed to stress moving media between storage elements and drives.
This is the most common failure point in jukeboxes.

The element address of the drive is shown on the right. Click the “TEST” box to select each drive
to test. Use the Slot Element and Picker Element choices to determine where the tape will be
moved FROM.

Check the Unload box if the tape drive needs an implicit unload command sent to it before
executing a move from the drive. In this case, specify the SCSI address of the tape drive in the
SCSI address field. If your jukebox can execute a move from a loaded tape drive without needing
an explicit unload leave the Unload box unchecked.

You may specify an amount of time to delay between moves with the Delay between moves field.
Some jukeboxes require some “settling time” between moves.

Specify the number of moves in the Number of Passes field.



Click the Start box to begin the test.

JukeBox Full Range Test

This test will include moves from any location within the jukebox

Full Range Random Jukebox Exerciser




Jukebox Commands

The following commands are available via the Jukebox Commands menu:
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Initialize Element Status

Autochanger Element Information
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This command issues a SCSI INITIALIZE ELEMENT STATUS command to the jukebox. This
command causes the jukebox to check its configuration and determine the full or empty status of
all of its elements. It is good practice to ALWAYS run this command before running any other
commands or tests.



Read Element Status

Autochanger Element Information

fooo Josce - fooos [ooos Jooos  fooos [ooo7 fooos
fooos - [ooce. foooe [oooc [oooD [ooce [oodF [0t
Joort” Joorz” Joora [ooi4 Joots ooie [oor7 foore
foots foota.” foote” fooic Jorm foore” [ [

I e e e e
| ) e ey e e
| ) e ey e e
JH |y o

This command will show the status of each of the jukebox elements, as
described at the beginning of this chapter.



Position to Element

Autochanger Element Information
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This command will allow you to position a transport element at a destination element. Assuming
valid addresses, the transport element will be positioned to the destination element address.

Note: Not all jukeboxes support this command.



Move Media

Autochanger Element Information

Storage Slots |dentifiers Display Irc (™ Dec & Hex
Drivve 1d's
{0001 joooz  |0o03 food4  |O005 0006|0007 {0008 [0052 [o053 [o054 [0055
{0009 |oooe [0O0B [00OC 000D [OOOE  [OOOF  f0010 . |+
[oor Jomz [oois [oors [oois [oote [ooir [oois — Pi“‘“‘i"d's |
0056
fora jooia |ooiE fomic |o0iD jooiE | | - L]
I | /N MaiBox Ids
J N I | B | o | { joost |1
< |+
I I I I I I I I Rezults / Messages—l
I | /N

Fage Up | Page Du:uwnl
Source |d: Destination |d:  Picker Id:

IEI IEI 56 I~ Flip Media Move Media | WalSer | Retum I
b,

This command will prompt you to enter the source, destination, and transport address, and then
will attempt to move the piece of media from the source element address to the destination
element address via the transport element address. This assumes the following:
1. You entered a valid source, destination, and transport address
(in hexadecimal or decimal, depending on the “Display In” setting).
2. The source element you entered contains media.
3. The destination element you entered is empty.
4. The transport element is empty. If any of the above conditions are
not met, the command will fail, probably with an ILLEGAL REQUEST
error. You can use the View Most Recent Sense command in the Command
MENU to examine the request sense data in case of an error.

You may also use the drag and drop method to pick up a source and drag to a destination. When
you drop on the destination the values will be filled in on the edit boxes. Simply confirm that the
desired transport address is selected and press the move button to execute the move.



Inquiry
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This command displays the data returned from the SCSI INQUIRY command. The data is shown
in hexadecimal format on the left of the screen, and in ASCII format on the right side of the
screen.

Inquiry with EVPD

Set E¥YPD Bit x|

[~ SetEWFD

Fage Code = II:”:I [Hexadecimal]

Cancel |

This command allows you to specify setting the EVPD bit and Page Code for the INQUIRY
command.

Test Unit Ready

This command displays the return value from a SCSI Test Unit Ready
command. A value of zero indicates a successful Command Complete.



View Request Sense
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This command will display the most recent request sense data.




Mode Page Edit

Custom Mode Page
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This command allows you to select one of several standard mode pages and view and or change
the values by their acromymns. For example selecting the Error Recovery page you can view the
setting for the PER bit and change it.

This is a "Hex Edit" selection which displays a dialog box with which you can select the mode
page number, and issue a mode sense for that page. The data is then displayed as a series of
hexadecimal byte values with the changeable mask value for that byte. You may then edit any
byte to specify a new value then issue a mode select to store the new values to the device.



View Log Pages
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This command allows you to select the display of either standard mode pages or standard log
pages, you can then select from the list of pages and the data will be retrieved from the drive and
interpreted into English.




Download Firmware

Several types of firmware download methods are available as shown below:
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HP Firmware Download

Download Firmware

This command duplicates the functionality of hp-dload.exe. The user is
prompted to specify the first download filename. The program then reads that file sends it to the
drive then increments the extension by 1 and looks for a file which matches. If it finds a matching
file it sends that file to the drive. This process will continue until the file is not found. This allows

you to download a standard set of file with names like: File.001 File.002, ... File.008.

Download Vendor & Product ID




This selection is used to download both firmware and Vendor ID and Product ID data to the
autochanger. The operator will be asked to specify the filename of the download file, then the
download will be executed. The file names conform to the HP standard (i.e.,
a:\ac_base\dnld_001).

Segmented Download

Execute Download

Selected File;

Browse |

Download Status: I

Target Select .-i'-.lll

Target 1
Target 2

Davnload

Return

The Segmented firmware download command will download new firmware into the jukebox using
the SCSI WRITE BUFFER command. The firmware will be downloaded in 32K segments. Use
the Browse button to select the download file name.

If your jukebox does not support segmented downloads, use the Non-Segmented download
command.



Non-Segmented Download

Execute Download

Target 0

The Non-Segmented firmware download command will download new firmware into the jukebox
using the SCSI WRITE BUFFER command. Use the Browse button to select the file to download
into the drive.

If the available buffer space is not large enough to hold the file the download will fail. The "About
SCSI toolbox" choice of the "Help" menu displays the available buffer space.



HP Jukebox Mode Pages

Autochanger Mode Page

Sun Spot - Solar Flare Mode Page
Sure Store Mode Page
Rialto bMode Page

This command allows you to select the display of either standard mode pages or standard log

pages, you can then select from the list of pages and the data will be retrieved from the drive and
interpreted into English.



User Defined CDB

User Defined CDB
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The User-Defined CDB functions of the SCSitoolbox allow the operator to construct an type of

SCSI CDB and issue that CDB to the currently select SCSI TARGET. Any command created may

also be added into a CDB file. Customized files of CDB’s can be created and maintained.

Definining or Modifying a SCSI CDB

The following parameters define a SCSI CDB and are accessible/modifiable from the left side of

the dialog box:
- Command name
- Individual bytes of the SCSI CDB
- Command length (6,10,12 bytes)
- Data Direction
- Data transfer length
- Data buffer (buffer 1 or 2)
- Command timeout value
- Command repeat count
- Increment information

Once a SCSI CDB has been defined that command can be issued to the currently selected

TARGET, stored to the current CDB list file, or added to the script window.

Important Issues



It is possible to create an incorrect SCSI CDB! If you are not intending to create an illegal CDB,
some common mistakes to watch out for are:

- Data direction incorrect

- Data length specified in CDB does not match Data Transfer Length

Incrementing Issues

It is possible to increment a field within the CDB each time the CDB is issued. This is commonly
used to increment the block number specified in the CDB. Set the Increment portion of the dialog
as follows to use the feature:

- Check the Increment LBA box

- Specify which CDB byte is the LSB of the SCSI CDB
- Specify whick CDB byte is the MSB

- Specify how much you want to increment by

For instance, if you define a 10 byte READ EXTENDED CDB, byte 2 is the LSB and byte 5 is
MSB of the Logical Block Address. In this example we will start reading a block 0 by setting CDB
bytes 2 through 5 to zero (0). If you define this CDB to read 128 blocks per command (0x80 hex
in byte 8 of the CDB) you will set the “increment by” field to 128. By setting the “CDB Repeat
Count” field to 100, then clicking the “Send CDB” button, the READ EXTENDED CDB will be
issued 100 times, and each time it is issued, 128 blocks of data will be read and the LBA will be
incremented by 128.

Fesyults From: [User Defined CDE

COE =12 0000 00FF 0o ﬂ
Sent tao Target 4, LUMN 0, Host Adapter 3

Status Good - Command completed without emor

" Ny

k. I Clear Write Rezults to File |

After issuing a User-defined CDB you can click on the Display Results button to view the status of
each CDB that has been sent. You can clear this display with the Clear button, or you can save
the contents of the display to a disk file.



CDB Sequencer
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Laoad from Filel

This function lets you type in the name of a CDB on the command line. When you press Enter,
the function looks for a matching CDB name in the COMMANDS.DAT file, and issues the CDB to the
selected target.

For example, typing “INQ”, followed by pressing Enter, matches with the INQUIRY CDB in the
sample COMMANDS.DAT file and issues that CDB. Note that the first match found will be issued.
For example, if you had two read commands defined, Read6 and Read10, simply typing “read”
will match Read10, since that CDB is first in the file. The file is sorted alphabetically.

If a match is not found in the CDB file, an error message is returned. If you are using multiple
CDB files, you must first rename (or copy) the desired file to COMMANDS.DAT.

You can use the “View Available Commands” button to display a list of all commands in the
commands.dat file. This display can also be used to select a command from the list for execution.



Command Results Window

When the CDB is issued, the status of the command is shown in the top list box (Command
Results).

This status shows:
- the bytes of the CDB that were sent
- the time spent executing the CDB,
- several bytes of data, depending on the Results Data Length setting
- whether the command completed successfully, or
- ifthe result is a check condition, the sense data is shown.

The contents of the Command results window can be erased or saved to a file.

Command History Window

The CDB issued is also recorded in the lower “Command History” window.
Commands in this window can be selected and re-issued using the “Execute” button.

Commands in this window can also be saved and/or reloaded from a file to facilitate reusing CDB
sequences.

Options

The “Options” buttons allow choosing to execute commands upon pressing Enter, or Queuing the
commands in the Command History window for batch execution.

This allows a series of CDB’s to be set up, then sent sequentially with no delays.

The “Stop on Error” checkbox will stop a multi-pass CDB on error if checked. If not checked, a
multi-pass CDB will execute all passes, regardless of any error conditions.

Command line arguments

Command line arguments are available to specify the number of times to issue the cdb, and to
change the values in bytes 1 and 2 of the cdb.

Multi-pass CDB’s are issued by typing in the CDB name, a comma, then the number of passes.
For example, “READ,1000” will issue 1000 reads.

To issue a READ EXTENDED cdb and set the FUA bit, you would enter READ_10,1, 80

These arguments tell the program to:
-issue the READ_10 cdb
-issue the cdb 1 time
-modify byte 1 to the hex value 0x80 (this sets the FUA bit in the cdb)

Continuous command execution

Entering a pass count of less than 0 will cause the cdb to be issued continuously, until the “Stop”
button is clicked.



Results Data Length

The “Results Data Length” allows you to specify how many bytes of data are displayed in the
“Command Results” window. If a command transfers data, this many bytes will be displayed
along with the command results. If the command terminates in a check condition, this many bytes
of sense data will be displayed.

The entire data buffer can be viewed, modified, and saved/loaded from a file in the Edit Buffer
tab page.

Re-issuing commands

Any command or commands can be re-issued by selecting them (clicking on them) in the

“Command History” window. Once the commands you want to reissue are highlighted, click the
“Execute” button and they will be reissued.



Build/Run Script




Edit Buffers

The buffer functions allow the buffers used by the SCSItoolbox32 to be viewed, edited, saved
to a disk file, or loaded from a disk file. The data in buffer 1 is used for all write tests. Buffer 1
will also contain all data read from the device.
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The drop box next to the Fill Buffer button allows you to choose a pattern to load into the
buffer. Select the data pattern, then click the Fill Buffer button to load the data into the buffer.
The File Operations button allows the buffer date to be saved to or loaded to a disk file.
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User choice allow the data to be saved either as binary data, or as ASCII data with or without
the hex address of the data. The File size specifies how may bytes of data to read or write.



The Buffer Offset choice allows data to be loaded starting at a specific address of the
buffer.Buffer Functions

The buffer functions allow the buffers used by the SCSItoolbox32 to be viewed, edited, saved
to a disk file, or loaded from a disk file. The data in buffer 1 is used for all write tests. Buffer 1
will also contain all data read from the device.
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The drop box next to the Fill Buffer button allows you to choose a pattern to load into the
buffer. Select the data pattern, then click the Fill Buffer button to load the data into the buffer.
The File Operations button allows the buffer date to be saved to or loaded to a disk file.
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User choice allow the data to be saved either as binary data, or as ASCII data with or without
the hex address of the data. The File size specifies how may bytes of data to read or write.
The Buffer Offset choice allows data to be loaded starting at a specific address of the buffer.









SCSI Tutorial

Introduction to SCSI Philosophy

The purpose of this chapter is to give an overview of SCSI. SCSI

encompasses hardware interfaces as well as software protocol specifications. The overall goal of
the SCSI specification is to free system and peripheral designers from the physical specifications
of the hardware they are working with, and to allow intelligence to be embedded within
peripherals. This embedded intelligence should allow the host, or main processor, to concentrate
its power on running application code, rather than mundane tasks needed to operate the
peripheral.

The SCSI specification allows the system designer to view all peripherals as black boxes that
contain blocks of data. This data may be accessible randomly, as in a disk drive, or it may be
sequentially accessible, as in a tape drive or a scanner.

SCSI does away with dealing with heads, sectors, and cylinders on disk drives, because SCSI
only deals with logical blocks of data in the device. In the case of disk drives, the SCSI
specification allows the drive itself to deal with defective blocks, keeping track of spare blocks and
remapping internally, that is, within the SCSI black box. This means that even though a drive may
have defective blocks, the disk appears as a contiguous number of flawless blocks to the SCSI
world.

This black box approach to data storage and retrieval makes the job of writing a universal device
driver a fairly simple task. For instance, a disk device driver can accommodate drives of virtually
any size, because the SCSI specification lets you ask a disk drive how many blocks of data it can
hold.

And reading or writing data to a SCSI disk consists of simply telling the drive how many blocks
you want to write, what block number to start writing at, then sending the data to the drive as the
drive asks for it. The device driver never knows physically where on the drive the data is going
because the SCSI peripheral takes care of all logical block to physical geometry mapping. As
long as you do not try to read or write data beyond the highest accessible block number,
everything is fine.

As SCSI specifications have evolved, support of input and output devices

other than disk and tape have been added. The SCSI-2 specification defines standard methods
for dealing with scanners, printers, and jukebox

robotics.The SCSI-2 specification also defines a hardware upgrade path that allows higher data
transfer rates and several wider data transfer paths.

SCSI Hardware

The SCSI bus is made up of eighteen lines that carry data: in the case of

single-ended SCSI, several lines representing signal ground; in the case of

differential SCSI, eighteen differential signal lines. These 18 signal lines can be thought of as two
groups, nine (9) control lines and nine (9) data lines.

Data Lines



The data lines consist of eight bits of data and one bit of parity data. The
SCSI-2 specification allows for a wide SCSI data path of 16 or 32 bits.

Control Lines

The nine control lines consist of two lines that control bus handshaking, six lines that define what
state or phase the bus is in, and a reset line. The data and control lines that make up the physical
SCSI bus can use two different electrical methods to convey information across the bus: single-
ended and differential.

Single-ended SCSI

With the single-ended method, binary values on the SCSI bus are represented by two voltage
levels on the bus lines. A high level is a voltage over 2.5 volts (+ - 5%) and a low level is a
voltage that is less than .4 volts. The single-ended SCSI specification is an active low definition.
That means that a logical one is represented by a low voltage level, and a logical zero is
represented by a high voltage level. The single-ended SCSI specification allows for a bus cable
length of up to 6 meters, although the maximum single-ended cable length is dependent upon the
number of devices on the bus speeds at which they run.

Single-ended Termination

The SCSI bus must be terminated properly to prevent ringing and false signals. Single-ended
termination consists of a resistor network on each signal line. This resistor network presents a
constant impedance to the SCSI bus. The network consists of a 220 ohm resistor connected
between 5 volts (the term power line on the SCSI bus) and the signal line, and a 330 ohm resistor
connected between the signal line and ground. It is essential to proper termination that the
terminating resistor network is supplied with +5 volts on the term power line.

Unfortunately, it is a common occurrence for the device supposed to be

providing term power to have blown the fuse in line with the term power line. Unless you have a
SCSI terminator with an LED to show that term power is valid, you may never know if the proper
+5 volts is being supplied to your termination. Recalling that the SCSI bus is an active low bus,
you can see why the lack of this +5 volts can lead to very unpredictable results! It is well worth
using only terminators with term power indicators to avoid hours of troubleshooting headaches.

Differential SCSI

Differential SCSI consists of a pair of signal lines for each signal. The voltage levels on these
pairs of lines move in opposite directions, and both the high and the low lines are checked in
order for their data to be valid. This method provides its own noise cancellation and allows for
cable lengths up to 25 meters. Single-ended SCSI to Differential SCSI converters are available,
otherwise you can not mix single-ended and differential devices on the same SCSI bus.

Cables and Connectors

Typically, a raw SCSI device will have a 50 pin Dual in-line male connector for its SCSI bus
connection. This type of connector has two rows of 25 pins spaced .1" apart. The active SCSI
signals are connected to the even numbered pins, and the odd numbered pins are signal ground.
Most systems use a connection other than the 50 pin dual in-line type. Some use a DB-50 type
connector, some a 50 pin variation on the Centronics type connector, while others use a
miniature version of the D-type connector. Some use only female gender connectors on their
enclosures, while others use male gender. In other words, there is not one standard for
connections and cables in the SCSI world!

SCSI Software

The SCSI specification describes a software protocol as well as a hardware definition. An
understanding of this software aspect of SCSI will be helpful when interpreting SCSI problems
and errors. A SCSI transaction happens between two SCSI devices, at which time each of the



devices takes on one of two roles: Initiator or Target. The initiator is typically the host computer,
and the target is typically the peripheral device. The completion of the series of transactions that
make up a full SCSI transaction between an initiator and a target is called a nexus. The
intermediate steps that happen to complete a nexus are called SCSI Bus Phases . These
phases are:

Bus Free Phase
Arbitration Phase
Selection Phase
Reselection Phase
Information Transfer Phases, which consist of:
Command Phase
Data In Phase
Data Out Phase
Status Phase
Message Phase

The current bus phase is defined by the state of several of the control signal lines. Some phases
can be entered from any other phase, while others must progress between phases in a specific
order. Phase order, and transition between phases is controlled by the SCSI controller chips on
the host adapter and on the SCSI peripherals. These chips are dedicated micro- processors that
control all of the timing and signal transitions necessary to assure conformance with the SCSI
specifications.

The Bus Free Phase

The bus free phase refers to the time when no SCSI activity is occurring on the bus. No devices
are selected, no transfers are taking place during this phase. From this phase the SCSI bus can
go to the arbitration phase, or in the case of a SCSI subsystem that does not support arbitration it
can go to either the selection or reselection phase.

The Arbitration Phase

In this phase SCSI devices can negotiate for access to the bus. SCSI devices arbitrate by setting
their ID number and the SCSI BUSY line. If more than one device wants the bus, the device with
the highest SCSI address wins the arbitration and sets the SELECT line. Arbitration is required in
SCSI Il implementations.

The Selection\Reselection Phase

In this phase the SCSI initiator selects which SCSI target it will talk to. The

SCSil initiator puts the bus in select phase, and sets the address of the target. Then it waits for
the target to respond that it is there. Once the target has responded to selection the target device
will control the SCSI bus until the transaction is completed or until the target disconnects from the
bus.

If the SCSI target determines that it will need some time before it fulfills the request, it will
disconnect itself from the bus, allowing the bus to be used by other peripherals. For instance, if a
SCSI tape drive receives a command to space forward it will know that this is a time consuming
operation. Rather than make the host computer and other peripherals wait for it the tape drive can
send a disconnect message to the host. This messages effectively says, “I'm going to be busy for
a while, I'll let you know when I’'m ready to do something else.” The host remembers that it
started an operation with this peripheral, but that the operation is not finished yet. When the tape
drive is ready, it will use the SCSI reconnect phase to tell the host, “Hey, I'm back now.” The host
will then pick up where it left off, finishing the command.

The Command Phase

The command phase is used to send a command code from the initiator to the target. This
command code is made up of a number of bytes grouped into a data packet called a Command
Descriptor Block (CDB).



Command Descriptor Blocks

A CDB can be 6, 10, or 12 bytes long. These bytes describe the command to the target, including
information about any parameters that the target needs to execute the command. If more
information is needed than can fit into the CDB, additional data blocks can be sent to the target.
These additional data blocks are sent using the data phase of the SCSI bus.

CDB Format
The basic format of a six-byte CDB is as follows:

Bit 7 6 5 4 3 2 1 0

Byte 0 Operation Code
1LUN| Logical Block (MSB)
2 Logical Block Address
3 Logical Block Address (LSB)
4 Transfer Data Length
5 Control Byte Flag Link

The operation code defines the command.The most basic SCSI command is the Test Unit Ready
command, and its operation code is 0. The CDB for the Test Unit Ready command is

00 00 00 00 00 00

This command does not transfer any data, therefore the logical block address and the transfer
data length are set to zero. Most SCSI commands will deal with logical unit O, therefore the LUN
field is also set to zero. It is very hard to set an illegal parameter in the Test Unit Ready
command, since all of the parameters are zero!

A more complex command,The SCSI INQUIRY command will transfer data from the device, but it
does not transfer the data from a data block on the device. Instead, it transfers the data from the
device's controller. The operation code for the INQUIRY command is 0x12. The CDB for this
command is:

12 00 00 00 ff 00

The Oxff value in byte 4 of the above CDB specifies that we want to transfer up to 255 bytes of
information. If the device has fewer than 255 bytes to transfer, this will not result in an error. The
device will send all of the data it has and then signal that it is finished. If we specified a transfer
length of 5 bytes, and the device could have sent us 32 bytes, it will only transfer the 5 bytes we
requested. Many of the SCSI commands that have a data phase will return a data header or
special information about how many bytes were transferred.

The basic CDB structure is the same for the 10 and 12 byte CDBs— there is just more room in the
command to specify a larger logical block address and a large transfer byte length. The more
complex SCSI commands will have additional data phases that will send additional information to
the device, as well as receive data from the device.

The Data In\Out Phase

The data phases are used to transfer data to or from the initiator. This data can be additional
command parameters, such as Mode Select data or defect data, or it can be actual user data.
Data transfers can happen in two different ways: Asynchronously or Synchronously.

Asynchronous Transfers
When a SCSI subsystem transfers data from a peripheral to a host there



needs to be a way for the devices to signal each other when they are ready for data or when they
cannot receive data. This process is called handshaking. The peripheral that is receiving the data
tells the sender when it is ready, and the sender always waits until it is told to send data. With
Asynchronous SCSI, this handshaking process happens with each and every byte of data. The
sender says, “I've got some data for you,” then waits for the receiver to say, “O.K., send it over.”
This process happens with every byte sent, including SCSI commands, messages, user data, etc.

Synchronous Transfers

With Synchronous transfers, the target and initiator decide beforehand how fast they can talk.
Using the SCSI message phase, a device asks another device, “Can you do sync transfers?” If
the answer is yes, one device will ask the other, “How fast can you transfer?” If the reply is, “Five
megabytes per second,” but the first device can only run at 4.6 MB/sec, the dialog will continue
until a transfer rate is agreed upon between the two devices.

Once a transfer rate has been negotiated, whenever data is transferred it is clocked out at that
data rate. The two devices know how many bytes of data were supposed to transfer, and each
device will toggle its handshaking line that many times while counting the handshaking line from
the other device. As long as the number of handshakes agrees with the number of bytes
transferred, everything is fine and the data transfer happens more quickly. In order to do sync-
type transfers, both the SCSI hardware and the host SCSI device driver must be designed to do
SoO.

The Status Phase

The status phase is used for the target to let the initiator know if a command was completed
successfully or not. If a command does not complete successfully, the initiator can issue a
REQUEST SENSE command to ask the target what went wrong. The sense data returned will
describe the problem and hopefully point the way to a solution.

The Message Phase

The message phase is used for several functions, such as sync transfer

negotiations, signaling command complete, telling the host to save data

pointers, disconnecting/reconnecting, and many others. This allows initiators and targets to learn
about each other and optimize performance.

SCSI Commands

While the SCSI controller chips take care of switching between bus phases and handling all of the
handshaking, it is up to the system device driver to assemble CDBs, send them in the proper
order, and interpret the data returned by them. Understanding which SCSI commands are
available, and what those commands do is essential to successful SCSI troubleshooting. Reading
the Commands chapter of this manual, and browsing through SCSI software manuals for the
peripherals that you work with will give you a good overview of how these commands work.

SCSI Bus Operation—An Example
Typical SCSI Operation

This example describes the typical SCSI bus sequence between a SCSI host initiator and a
target, in detail:

1. The host arbitrates for the SCSI bus by asserting BSY and the data line

corresponding to its bus ID. If any other devices wish to compete for the bus, they also assert
BSY and the appropriate data line. Each arbitrating device then inspects the data bus and the
device with the highest ID wins it. All the other devices must release BSY and their data lines.
2. The host attempts to select the target by asserting SEL and releasing BSY. The host
maintains its ID and asserts the target's ID on the data bus. Each target then checks the data



lines. If the target ID matches that on the data bus, it accepts selection by asserting BSY. Once
the host has detected BSY being asserted, it asserts ATN to indicate that it will want the target to
go to the MESSAGE OUT phase. The host releases SEL.

3. The target now has control of the SCSI bus and it is the target which

switches between phases. The target responds to the ATTENTION condition and initiates the
MESSAGE OUT phase. The host sends an IDENTIFY message which tells the target which
logical unit the host wishes to talk to. The fact that the target responds to the ATN indicates to the
host that the target can accommodate more than just a COMMAND COMPLETE message.

4. The target initiates the COMMAND phase and transfers the Command

Descriptor Block from the host. In the COMMAND phase, the target

decodes the command and either executes the command (TEST UNIT

READY) or sets itself up for a data transfer to the host (for example, READ, WRITE, INQUIRY).
The target then either switches to the STATUS phase if the command is complete, or DATA
phase if it is ready to transfer data.

5. The data transfer length is set by the host in the Command Descriptor
Block. The target remains in the DATA phase until all the data is transferred.

6. The target then initiates a STATUS phase and transfers one byte to the

host to indicate whether it has completed the command successfully. If the target has detected an
error, the next command that the host is expected to send is REQUEST SENSE. This allows the
target to return further status information to the host.

7. The target completes the SCSI sequence by going to the MESSAGE IN phase and
transferring a COMMAND COMPLETE message to the host. The target then releases BSY,
allowing the bus to go to the BUS FREE state.

Disconnect

In order to improve bus usage and performance, many SCSI devices are
capable of disconnecting from the host in order to free the bus to allow
other requests to be sent to other targets. To do so, however, the host
needs to support Disconnect/Reselect. If Disconnect is implemented, the
procedure is as follows:

1. The host arbitrates for the SCSI bus and if it wins it, selects the target

device. Before releasing SEL and completing the selection phase, the host

asserts the ATN line. The host then releases SEL and BSY. The target now has control of the
SCSI bus. By asserting ATN, the host has indicated that the target should go to a MESSAGE
OUT phase.

2. After the SELECTION phase is completed, the target responds to the
host's ATTENTION condition by initiating a MESSAGE OUT phase. It
receives a message from the host which tells it if the host can support
Disconnect/Reselect and the desired logical unit number on the target.

3. The I/O activity from this point is controlled entirely by the target. The target initiates the
COMMAND phase and reads in the Command

Descriptor Block from the host. After decoding the command, the target

determines whether it should disconnect from the bus. The target

disconnects from the bus for any non-trivial commands.

4. The disconnect process is when the target initiates a MESSAGE IN phase and sends the host
a SAVE DATA POINTERS (during a DATA phase only) and a DISCONNECT message.
Following the MESSAGE IN phase, the target releases BSY, freeing the bus which then enters



the BUS FREE state. The host can now select another target, or allow another target to win the
bus and reselect the host.

5. Although the host and the target are physically disconnected, they are still logically connected.
Both know that they have a command to finish and will return to that job later. This principle
allows many I/O commands to be executed simultaneously using a single peripheral bus. Once
the target has completed a task and is ready to communicate with the host, it must reestablish the
physical path. The reselection process involves the target arbitrating for the bus and reselecting
the host. After the physical

reconnection is made, the target sends an IDENTIFY message to the host to indicate which
target initiates the next appropriate phase for the command, usually a DATA phase.

6. During a large data transfer, the target may disconnect at intervals

depending on its use of the bus. The drive optimizes its use of the bus so as to maximize the
transfer rate when it is connected to the host, and to

minimize the time for which it holds the bus without handshakes. If the target disconnects, during
a data transfer, the target initiates a MESSAGE IN phase and send the host a SAVE DATA
POINTERS message and a DISCONNECT message. The host responds to the SAVE DATA
POINTERS message by saving the current data pointer. After transmission of the DISCONNECT
message the target releases BSY, freeing the bus.

7. Once the target is again ready to reselect the host, it goes through the

same process as before—arbitrating for the bus, reselecting the host and

sending an IDENTIFY message. However, the host's response is slightly

different in this case since the disconnect was during a data transfer. Host

acceptance of the IDENTIFY message also implies a RESTORE DATA

POINTERS message to the host. The data transfer can now be resumed.

8. After completion of the data transfer, the target initiates a STATUS phase and sends a single
status byte to the host. The final action of the target is to initiate a MESSAGE IN phase and send
a COMMAND COMPLETE message to the host.

Disconnection Notes

Certain devices will disconnect on completion of a data transfer if the final transfer occurs on a
disconnect boundary, before initiating the STATUS phase. This is intended to optimize bus
usage. Most devices do not disconnect on receipt of the following commands:

INQUIRY

REQUEST SENSE

TEST UNIT READY
The drive will disconnect on other commands if it is programmed or
configured to do so.

Miscellaneous SCSI Issues

SCSI Standards

The SCSI standard describes the physical and electrical characteristics of a parallel I/O bus used
when connecting computers and peripherals in a

daisy-chained manner. The connection of devices such as disk drives, tape drives, optical drives,
printers, CD-ROM drives, and other devices without hardware modification is specified by the
standard.

The SCSI bus provides two electrical specifications: single-ended and

differential. The single-ended driver and receiver configuration uses TTL

(Transistor-Transistor Logic levels and is primarily designed for applications within a cabinet. The
single-ended version uses cable lengths up to 6 meters (19.68 feet). The differential driver and



receiver configuration uses EIA RS-485 signals and is primarily designed for applications
requiring longer cable lengths. The differential version uses cable lengths of up to 25 meters
(82.02 feet). The original SCSI standard was approved in 1986 and was called SCSI-1.

The SCSI-2 revision was released in 1992, and incorporates wide SCSI which permits 16 or 32
bit parallel transfer using two cables. Combined with the fast SCSI option, data transfer rates up
to 40 megabytes per second are possible. Active termination was also specified for this standard.
The SCSI-3 revision is currently being released. New features have been suggested and are
being implemented to improve the SCSI-2 revision. Improvements include: the ability to address
32 devices, a single 16 bit data bus cable, and a serial SCSI protocol.

SCSI Cabling

The Small Computer System Interface (SCSI) is now being used by faster and more complex
devices. The SCSI interface and associated ANSI standards are very flexible and allow for faster
transmission rates. A major limiting factor to higher throughput and data integrity is SCSI cabling.
SCSI cables must be engineered correctly in order to handle the increased transmission rates of
today’s SCSI devices.

Over the years that PTI has been involved with SCSI products and

enhancements, experience shows that more than 80% of the problems with a new installation of
external SCSI-based devices (disk drives, tapes, optical drives, etc.) have been related to the
SCSI cables used in the installations. Ten percent of the problems relate to improper termination,
and five percent to software improperly installed. With modern SCSI devices, only a small
percentage actually involve true device failure (and even in these instances the power supply that
powers the SCSI peripheral is often the problem source). When there is a problem with the cable,
the symptoms vary greatly. The system may not operate at all, or there will be intermittent SCSI
communication failures. In many cases the symptoms are initially thought to be due to the
devices on the SCSI bus or the software drivers running the devices, resulting in excessive
system installation delays and costs. Most SCSI integrators are using some form of shielded
round cables when daisy-chaining external SCSI devices. Shielded round SCSI cables came into
being because of the problems that unshielded flat ribbon cables have with electromagnetic
interference (EMI).

Unshielded cable can not pass FCC requirements, whereas properly shielded round cable can
function within FCC specifications. However, unlike poorly constructed round cabling, crosstalk
noise in the bus is not a problem with flat ribbon cable. Crosstalk noise is best controlled in round
cabling by careful conductor placement (clocks in the center, data around the periphery), and by
using twisted-pair cables. The combination of cabling types (round versus flat) and quality
(shielded, grounded, etc) within a single SCSI bus can create cable impedance mismatches.
The 3 meter and 6 meter length limits suggested for 10 and 5 megabytes per second transfers
(Fast SCSI-2 and SCSI-1 respectively), are aimed at

eliminating potential data problems on the SCSI bus. Where circumstances present a need for
longer bus operation, special emphasis must be paid to the guidelines suggested above and in
the standard.

With many integrators not readily able to provide specifications as to how their cables are
constructed, it is usually very hard to determine if the purchased round SCSI cable will work error-
free in the target SCSI

environment. There are SCSI round cable suppliers providing cables with

connectors that, though specified as SCSI 50-pin cables, may have as few as 25 lines wired from
connector to connector.

Differential applications will not operate under these conditions, and many

single-ended SCSI applications will also have trouble maintaining uncorrupted signal
transmissions with cable more than 6 feet long, as most of the ground lines are not connected.
Even if all of the wires are connected, and even if twisted pair cable made specifically for SCSI is



used, depending upon how the cable is wired to the connector, there can also be problems. The
twisted pairs on the cable must be matched with the correct pin numbers. Otherwise it is possible
to have the plus side of two signal lines going through the same wire pair, inducing interference
between the signals. This causes problems on fast SCSI-based systems, and systems with
longer SCSI cable lengths. As is the case also with SCSI termination issues, PTI recommends
careful examination of cabling specifications as part of a properly engineered SCSI environment.
Cabling problems present challenging and frustrating problems in the

real-world of SCSI. Savings on poorly constructed cables is rapidly lost when the cable presents
data integrity problems.

Simple Peripheral Installation Guidelines

SCSI gives new meaning to the term "plug-and-play.” A single peripheral

attached to a matching host adapter is usually easy to install, but when you plug several into a
single host, things can get more complicated. The SCSI-2 draft specification, universal drivers,
and easier installation routines go a long way toward making things easier. But even so, it's likely
that you will come up against at least one or two problems along the way. Here are eight tips for
getting your setup to go as smoothly as possible.

1. Start simple. Start with the basics. Rather than plugging a chain of

peripherals into a single SCSI card and then booting up (and confronting the confusion and
possible conflicts that are likely to result), get the host adapter installed first and then install the
first hard disk. You will want to continue installing devices one at a time, checking to see that they
are working before moving to the next. This may seem like a bit of extra work (you will have to
install and reinstall device drivers for most of the peripherals, for example), but in a complex
setup, this is often a shortcut in disguise.

2. Make a list. When adding a new device, make sure that you know all of the existing SCSI
identification numbers on the chain before you start

installation. If you have a host adapter that reports the IDs during bootup (as the Adaptec AHA-
1542C does), the task is easy; otherwise prepare to check the jumper or switch settings on each
peripheral in the chain. Or better yet, keep an up-to-date, easily accessible list of all the SCSI
peripheral IDs on the chain, as well as the I/O address and BIOS (Basic Input/Output System)
location of the host adapter. Devices with low number settings have a higher priority. As a rule,
you’ll want to set your first hard disk at 0 and your second hard disk at 1. Host adapters are
generally set at 7, and some operating systems (such as those that are Unix-based) expect to
find them set there. In certain cases, some operating systems also expect other peripherals, such
as CD-ROMs, to hold specific IDs; check your software and adapter manuals before installation.
SCO Unix, for example, expects a CD-ROM to be

located at ID5. If you ignore such rules, the system may ignore your device.

3. Internals first. Try to install all your internal units first (starting with hard disks). But install
them one ar a time and before you start experimenting with external devices and termination.
Adding an external device means you need to make a change in the devices that are terminated.

4. Observe proper termination. In a SCSI set up, each end of the SCSI chain must be
terminated. If you have only internal or external devices on the bus, the host adapter and last
device on the chain should be terminated. If you have external and internal devices on the chain,
you will generally terminate the first and last of these devices but not the SCSI host adapter.

5. Making connections. There are a variety of SCSI cable connectors:

25-pin for SCSI-1, 50-pin for SCSI-2, and 68-pin for the Wide-SCSI. Look at the connectors on
the items you need to attach before you buy, and be sure to obtain quality cables with good
shielding. Your best bet is to buy internal and external cables as short as possible, but no shorter
than one foot long (to avoid signal noise.)



6. Check and test. Turn on any external devices before booting your PC; most external devices
must be running to be recognized by their driver when the PC booats. If a unit (or the whole chain)
fails, try the following: Check the ID numbers and cable connections to make sure that
peripherals requiring specific IDs are set for them and that all devices are appropriately
connected. Then power-down and power-up the system, watching the messages during the
initialization of the configuration files. Make sure all drivers are loaded properly. If you can isolate
an offending device, reposition it elsewhere on the chain. If that fails, change its ID number;
perhaps the device is just unable to work at the ID number for which it was set. Next, try
swapping cables between units and experiment with different combinations of termination,
changing one element at a time. There may be a conflict, or the term power

level may not be sufficient. In the latter case, you may have to add a

terminator to the host adapter or even to another device on the chain.



Troubleshooting SCSI toolbox32 Problems

This chapter will describe some common problems that can be addressed
with the SCSI toolbox. It will also help with troubleshooting the SCSI toolbox itself if the need
arises.

Problem: The SCSI toolbox32 does not see any of the peripherals attached.

Solution: First, make sure that the SCSI bus has termination power. The SCSI toolbox hardware
gets its power from the SCSI term power line. This power must be supplied either by one of the
attached SCSI peripherals or by the PTI TermPower unit. Second, be sure that your SCSI cable
is attached properly and alright. Last, be sure that the last attached SCSI peripheral is terminated,
and that only the last one is terminated.

Problem: The attached SCSI peripheral shows up at all addresses when using the Device
Menu.

Solution: The peripheral is probably set to SCSI address seven. The SCSI

toolbox hardware adapter uses address seven, so be sure that none of the

peripherals are set to seven.

Problem: Strange or intermittent data is displayed when using

the Device Menu.

Solution: Be sure that each attached peripheral is set to a separate address. A defective SCSI
cable or terminator can also show this symptom.

Problem: The SCSI toolbox32 hangs.
Solution: Reboot the computer that is running the toolbox. (A variety of
problems can cause "hangs.")

Problem: You have a dead SCSI disk drive.

Solution: Always check the block size and capacity of a SCSI disk. Either look at the DEVICE
menu or use the READ CAPACITY command in the

COMMAND menu. If the block size or capacity numbers seem strange (too large or too small)
the problem is that the low-level SCSI format on the drive has been damaged. Use the FORMAT
command in the COMMAND menu to reformat the drive.

Problem: You need to test a CD-ROM.

Solution: To test a read-only device like a CD-ROM, use any of the tests that are read only, such
as the sequential read test or the random read test.

Problem: You think that a disk drive may have had a head crash.

Solution: Examine the Grown Defect List using the READ DEFECT DATA command. Take note
of many grown defects in the same general block range. Also, reformat the disk. Most disk drives
will verify as they format, adding additional flaws to the Grown defect list. You can also run the
VERIFY TEST, again noting if there are many flaws grouped together.

Problem: You think your SCSI cable may have a short or open

connection.

Solution: The data lines of the SCSI bus are used both for addressing and for data transmission.
Therefore, if the cable has a problem with the data lines it will be seen as either an addressing
problem, or the INQUIRY data displayed in the DEVICE menu will be wrong. If the INQUIRY data
is wrong, look in an ASCII table to see which bit of the data lines is stuck. If the problem is with
the control lines, the program may hang in an unpredictable way.



Problem: A SCSI disk will not come on line, or it is on line but no capacity is reported. This
is usually caused by a corrupted disk format.

Solution: The FORMAT command in the Command Menu will attempt to run even if the disk is off
line. Try using the FORMAT command to restore the media format.

Problem: Still having problems?
Solution: Call our Technical Support Line at 303-763-7488.



Request Sense & Sense Key Interpretation

Sense Description
Key

OhNO SENSE. Indicates that there is no specific sense key information to be reported for the designated logical unit. This
would be the case for a successful command or a command that received CHECK CONDITION or COMMAND
TERMINATED status because one of the filemark, EOM, or ILI bits is set to one.

1hRECOVERED ERROR. Indicates that the last command completed successfully with some recovery action performed
by the target. Details may be determined by examining the additional sense bytes and the information field. When multiple
recovered errors occur during one command, the choice of error to report (first, last, most severe, etc.) is device specific.
2h NOT READY. Indicates that the logical unit addressed cannot be accessed. Operator intervention may be required to
correct this condition.

3hMEDIUM ERROR. Indicates that the command terminated with a non-recovered error condition which was probably
caused by a flaw in the medium or an error in the recorded data. This sense key may also be returned if the target is
unable to distinguish between a flaw in the medium and a specific hardware failure (sense key 4h).

4hHARDWARE ERROR. Indicates that the target detected a non-recoverable hardware failure (for example, controller
failure, device failure, parity error, etc.) while performing the command or during a self test.

5hILLEGAL REQUEST. Indicates there was an illegal parameter in the command descriptor block or in the additional
parameters supplied as data for some commands (FORMAT UNIT, SEARCH DATA, etc.). If the target detects an invalid
parameter in the command descriptor block, then it shall terminate the command without altering the medium. If the target
detects an invalid parameter in the additional parameters supplied as data, the target may have already altered the
medium. This sense key may also indicate that an invalid IDENTIFY message was received.

6hUNIT ATTENTION. Indicates that the removable medium may have been changed or the target has been reset.

7hDATA PROTECT. Indicates that a command that reads or writes the medium was attempted on a block that is
protected from this operation. The read or write operation is not performed.

8hBLANK CHECK. Indicates that a write-once device or a sequential-access device encountered blank medium; or
format-defined end-of-data indication while reading; or a write-once device encountered anon-blank medium while writing.

9hVendor Specific. This sense key is available for reporting vendor specific conditions.

AhCOPY ABORTED. Indicates a COPY, COMPARE, or COPY AND VERIFY command was aborted due to an error
condition on the source device, the destination device, or both.

BhABORTED COMMAND. Indicates that the target aborted the command. The initiator may be able to recover by trying
the command again.

ChEQUAL. Indicates a SEARCH DATA command has satisfied an equal comparison.

DhVOLUME OVERFLOW. Indicates that a buffered peripheral device has reached the end-of-partition and data may
remain in the buffer that has not been written to the medium. A RECOVER BUFFERED DATA command(s) may be
issued to read the unwritten data from the buffer.

EhMISCOMPARE. Indicates that the source data did not match the data read from the medium.

FhRESERVED.



Additional Sense Code/ Qualifier Interpretation

The additional sense codes and additional sense code qualifiers are defined
below:

D - DIRECT ACCESS DEVICE

.T - SEQUENTIAL ACCESS DEVICE
.L-PRINTER DEVICE

. P-PROCESSOR DEVICE

. .W - WRITE ONCE READ MULTIPLE DEVICE
. . R-READ ONLY (CD-ROM) DEVICE

. . S-SCANNER DEVICE

.. .0-OPTICAL MEMORY DEVICE

. . .M-MEDIA CHANGER DEVICE

.. . C-COMMUNICATION DEVICE

ASC ASCQ DTLPWRSOMC DESCRIPTION
13h 00h D W O ADDRESS MARK NOT FOUND FOR DATA FIELD
12h 00h D W O ADDRESS MARK NOT FOUND FOR ID FIELD

00h 11h R AUDIO PLAY OPERATION IN PROGRESS

00h 12h R AUDIO PLAY OPERATION PAUSED

00h 14h R AUDIO PLAY OPERATION STOPPED DUE TO ERROR
00h 13h R AUDIO PLAY OPERATION SUCCESSFULLY COMPLETED
00h 04h T S  BEGINNING-OF-PARTITION/MEDIUM DETECTED

14h 04h T BLOCK SEQUENCE ERROR

30h 02h DT WR O CANNOT READ MEDIUM - INCOMPATIBLE FORMAT
30h 01h DT WR O CANNOT READ MEDIUM - UNKNOWN FORMAT

52h 00h T CARTRIDGE FAULT

3Fh 02h DTLPWRSOMC CHANGED OPERATING DEFINITION
11h 06h WRO CIRC UNRECOVERED ERROR

30h 03h DT CLEANING CARTRIDGE INSTALLED

4Ah 00h DTLPWRSOMC COMMAND PHASE ERROR
2Ch 00h DTLPWRSOMCCOMMAND SEQUENCE ERROR
2Bh 00h DTLPWRSO COPY CANNOT EXECUTE SINCE HOST CANNOT DISCONNECT

41h 00h D DATA PATH FAILURE (SHOULD USE 40 NN)
4Bh 00h DTLPWRSOMC DATA PHASE ERROR

11h 07h W O DATA RESYCHRONIZATION ERROR

16h 00Oh D W O DATA SYNCHRONIZATION MARK ERROR
19h 00h D O DEFECT LIST ERROR

19h 03h D O DEFECT LIST ERROR IN GROWN LIST
1%9h 02h D O DEFECT LIST ERROR IN PRIMARY LIST
1%9h 01h D O DEFECT LIST NOT AVAILABLE

1Ch 00h D O DEFECT LIST NOT FOUND

32h 0lh D W O DEFECTLIST UPDATE FAILURE

40h NNh DTLPWRSOMCDIAGNOSTIC FAILURE ON COMPONENT NN (80H-FFH)
63h 00h R END OF USER AREA ENCOUNTERED ON THIS TRACK
00h 05h T S END-OF-DATA DETECTED

14h 03h T END-OF-DATA NOT FOUND

00h 02h T S  END-OF-PARTITION/MEDIUM DETECTED
51h 00h T O ERASE FAILURE

0OAh  00h DTLPWRSOMC ERROR TOO LONG TO CORRECT

03h 02h T EXCESSIVE WRITE ERRORS

3Bh 07h L FAILED TO SENSE BOTTOM-OF-FORM
3Bh 06h L FAILED TO SENSE TOP-OF-FORM

00h 01h T FILEMARK OR SETMARK NOT FOUND

09h 02h WR O FOCUS SERVO FAILURE

31h 01h DL O FORMAT COMMAND FAILED

58h 00h O GROWN DEFECT LIST NOT FOUND

00h 06h DTLPWRS OMC /0 PROCESS TERMINATED
10h OOh D W O ID CRC OR ECC ERROR

22h 00h D LEGAL FUNCTION(SHOULD USE 20 00, 24 00, OR 26 00)
64h 00h R ILLEGAL MODE FOR THIS TRACK

28h 01h M IMPORT OR EXPORT ELEMENT ACCESSED

30h 00h DT WR OM INCOMPATIBLE MEDIUM INSTALLED

11h 08h T INCOMPLETE BLOCK READ

48h 00h DTLPWRSO MC INITIATOR DETECTED ERROR MESSAGE RECEIVED
3Fh 03h DTLPWRSO MC INQUIRY DATA HAS CHANGED

44h 00h DTLPWRSO MC INTERNAL TARGET FAILURE

3Dh 00h DTLPWRSO MC INVALID BITS IN IDENTIFY MESSAGE

2Ch 02h S INVALID COMBINATION OF WINDOWS SPECIFIED
20h 00h DTLPWRSO MC INVALID ELEMENT ADDRESS

24h 00h DTLPWRSO MC INVALID FIELD IN CDB

26h 00h DTLPWRSO MC INVALID FIELD IN PARAMETER LIST

49h 00h DTLPWRSO MC INVALID MESSAGE ERROR

11h 05h WR O LAMP FAILURE

5Bh 02h DTLPWRSOM LOG COUNTER AT MAXIMUM

5Bh 00h DTLPWRSOM LOG EXCEPTION

5Bh 03h DTLPWRSOM LOG PARAMETERS CHANGED

21h 00h DT WR OM  LOGICAL BLOCK ADDRESS OUT OF RANGE

08h 00h DTLWRSOMC LOGICAL UNIT COMMUNICATION FAILURE

08h 02h DTLWRSOMC LOGICAL UNIT COMMUNICATION PARITY ERROR
08h 0l1h DTLWRSOMC LOGICAL UNIT COMMUNICATION TIME-OUT

4Ch 00h  DTLPWRSOM  LOGICAL UNIT FAILED SELF-CONFIGURATION
3Eh 00h DTLPWRSO MC LOGICAL UNIT HAS NOT SELF-CONFIGURED YET



04h 01h DTLPWRSO MC LOGICAL UNIT IS IN PROCESS OF BECOMING READY
04h 00h DTLPWRSO MC LOGICAL UNIT NOT READY, CAUSE NOT REPORTABLE
04h 04h DTL o LOGICAL UNIT NOT READY, FORMAT IN PROGRESS
04h 02h DTLPWRSO MC LOGICAL UNIT NOT READY, INITIALIZINGCOMMAND REQUIRED
04h 03h DTLPWRSO MC LOGICAL UNIT NOT READY, MANUAL INTERVENTION REQUIRED
25h 00h DTLPWRSO MC LOGICAL UNIT NOT SUPPORTED

15h 0l1h DTLWRSOM MECHANICAL POSITIONING ERROR

53h 00h DTLWRSOM MEDIA LOAD OR EJECT FAILED

3Bh 0Dh M MEDIUM DESTINATION ELEMENT FULL

31h 00h DT W O MEDIUM FORMAT CORRUPTED

3Ah 00h DTLWRSOM MEDIUM REMOVAL PREVENTED

3Bh OEh M MEDIUM SOURCE ELEMENT EMPTY

43h 00h DTLPWRSOMC MESSAGE ERROR

3Fh 01h DTLPWRSOMC MICROCODE HAS BEEN CHANGED

1Dh 00h D W O MISCOMPARE DURING VERIFY OPERATION

11h OAh DT o MISCORRECTED ERROR

2Ah 01h DTL WRSOMC MODE PARAMETERS CHANGED

07h 00h DTLWRS OM  MULTIPLE PERIPHERAL DEVICES SELECTED

11h 03h DT WSO MULTIPLE READ ERRORS

00h 00h DTLPWRSOMC NO ADDITIONAL SENSE INFORMATION

00h 15h R NO CURRENT AUDIO STATUS TO RETURN

32h 00h D W O NO DEFECT SPARE LOCATION AVAILABLE

11h 09h T NO GAP FOUND

01h 00h D W O NO INDEX/SECTOR SIGNAL

06h 00h D WR OM NO REFERENCE POSITION FOUND

02h 00h D WR OM NO SEEK COMPLETE

03h 01h T NO WRITE CURRENT

28h 00h DTLPWRSOMC NOT READY TO READY TRANSITION, MEDIUM MAY HAVE CHANGED
5Ah 01h DT WR OM OPERATOR MEDIUM REMOVAL REQUEST

5Ah 00h DTLPWRSOM OPERATOR REQUEST OR STATE CHANGE INPUT (UNSPECIFIED)
5Ah 03h DTW O OPERATOR SELECTED WRITE PERMIT

5Ah 02h DTW O OPERATOR SELECTED WRITE PROTECT

61h 02h S OUT OF FOCUS

4Eh 00h DTLPWRSOMC OVERLAPPED COMMANDS ATTEMPTED

2Dh 00h T OVERWRITE ERROR ON UPDATE IN PLACE

3Bh 05h L PAPER JAM

1Ah 00h DTLPWRSOMC PARAMETER LIST LENGTH ERROR

26h 01h DTLPWRSOMC PARAMETER VALUE INVALID

2Ah 00h DTL WRSOMC PARAMETERS CHANGED

03h 00h DTLWSO PERIPHERAL DEVICE WRITE FAULT

50h 02h T POSITION ERROR RELATED TO TIMING

3Bh 0Ch S POSITION PAST BEGINNING OF MEDIUM

3Bh 0Bh S POSITION PAST END OF MEDIUM

15h 02h DT WR O POSITIONING ERROR DETECTED BY READ OF MEDIUM

29h 0 DTLPWRSOMC POWER ON, RESET,OR BUS DEVICE RESET OCCURRED

42h 00h D POWER-ON OR SELF-TEST FAILURE (SHOULD USE 40NN)
1Ch 01h D O PRIMARY DEFECT LIST NOT FOUND

40h 00h D RAM FAILURE (SHOULD USE 40 NN)

15h 00h DTL WRSOM RANDOM POSITIONING ERROR

3Bh 0Ah S READ PAST BEGINNING OF MEDIUM

3Bh 09h S READ PAST END OF MEDIUM

11h 01h DT WSO READ RETRIES EXHAUSTED

14h 01h DT WR O RECORD NOT FOUND

14h 00h DTLWRS O RECORDED ENTITY NOT FOUND

18h 02h D WR O RECOVERED DATA - DATA AUTO-REALLOCATED

18h 05h D WR O RECOVERED DATA - RECOMMEND REASSIGNMENT

18h 06h D WR O RECOVERED DATA - RECOMMEND REWRITE

17h 0sh D WR O RECOVERED DATA USING PREVIOUS SECTOR ID

18h 03h R RECOVERED DATA WITH CIRC

18h 01h D WR O RECOVERED DATA WITH ERROR CORRECTION & RETRIES APPLIED
18h 00h DT WR O RECOVERED DATA WITH L-EC

17h 03h DT WR O RECOVERED DATA WITH NEGATIVE HEAD OFFSET

17h 00h DT WRSO RECOVERED DATA WITH NO ERROR CORRECTION APPLIED
17h 02h DT WR O RECOVERED DATA WITH POSITIVE HEAD OFFSET

17h 01h DT WRS O RECOVERED DATA WITH RETRIES AND/OR CIRC APPLIED
17h 06h D W O RECOVERED DATA WITHOUT ECC - DATA AUTO-REALLOCATED
17h 07h D W O RECOVERED DATA W/O ECC - RECOMMEND REASSIGNMENT
17h 08h D W O RECOVERED DATA WITHOUT ECC -RECOMMEND REWRITE
1Eh 0Oh D W O RECOVERED ID WITH ECC CORRECTION

3Bh 08h T REPOSITION ERROR

36h 00h L RIBBON, INK, OR TONER FAILURE

37h 00h DTL WRSOMC ROUNDED PARAMETER

5Ch
39h
62h
47h
54h
45h
3Bh
0oh
3Bh
09h
1Bh
55h
33h
3Bh
3Bh
3Bh
3Fh
5Bh
26h
2Ch
0%h

00h D O RPL STATUS CHANGE
00h DTL WR SOMCSAVING PARAMETERS NOT SUPPORTED

0oh

S SCAN HEAD POSITIONING ERROR

00h DTLPWRSOMCSCSI PARITY ERROR

00h

P SCSI TO HOST SYSTEM INTERFACE FAILURE

00h DTLPWRSOM SELECT OR RESELECT FAILURE

00h
03h
04h
03h

TL SEQUENTIAL POSITIONING ERROR
T SETMARK DETECTED
L SLEW FAILURE

WR O SPINDLES SYNCHRONIZED

00h DTLPWRSOMC SYNCHRONOUS DATA TRANSFER ERROR

00h
00h
03h
01h
02h

P SYSTEM RESOURCE FAILURE

T TAPE LENGTH ERROR

L TAPE OR ELECTRONIC VERTICAL FORMS UNIT NOT READY
T TAPE POSITION ERROR AT BEGINNING-OF-MEDIUM
T TAPE POSITION ERROR AT END-OF-MEDIUM

00h DTLPWRSOMC TARGET OPERATING CONDITIONS HAVE CHANGED
01h DTLPWRSOM THRESHOLD CONDITION MET
03h DTLPWRSOMC THRESHOLD PARAMETERS NOT SUPPORTED

01h
00h

S TOO MANY WINDOWS SPECIFIED
DT WR O TRACK FOLLOWING ERROR



09h 01h WR O TRACKING SERVO FAILURE

61h 01h S UNABLE TO ACQUIRE VIDEO

57h 00h R UNABLE TO RECOVER TABLE-OF-CONTENTS
53h 01h T UNLOAD TAPE FAILURE

11h 00h DT WR S O UNRECOVERED READ ERROR

11h 04h D W O UNRECOVERED READ ERROR - AUTO REALLOCATE FAILED
11h 0Bh D W O UNRECOVERED READ ERROR - RECOMMEND REASSIGNMENT
11h OCh D W O UNRECOVERED READ ERROR-RECOMMEND REWRITE DATA
46h 00h DTLPWRS OMC UNSUCCESSFUL SOFT RESET

59h 00h O VIDEO ACQUISITION ERROR

50h 00h T WRITE APPEND ERROR

50h 01h T WRITE APPEND POSITION ERROR

0Ch 00h T S WRITE ERROR

0Ch 02h D W O WRITE ERROR - AUTO REALLOCATION FAILED

0Ch 01h D wW O WRITE ERROR RECOVERED WITH AUTO REALLOCATION

27h 00h DT W O WRITE PROTECTED
80h XXh\THRU > FFh XX/ VENDOR SPECIFIC
XXh 80h\THRU > XXh FFh/ VENDOR SPECIFIC QUALIFICATION OF STANDARD ABC.

ALL CODES NOT SHOWN ARE RESERVED.



SCSI Command Definitions

The following table is a numerical order listing of the command operation codes.

SCSI-2 Operation Codes

D - DIRECT ACCESS DEVICE Device Column Key
.T - SEQUENTIAL ACCESS DEVICE M = Mandatory
. L - PRINTER DEVICE O = Optional

P - PROCESSOR DEVICE V = Vendor Specific

. .W - WRITE ONCE READ MULTIPLE DEVICE R = Reserved
. . R-READ ONLY (CD-ROM) DEVICE
. . S-SCANNER DEVICE
. .0 - OPTICAL MEMORY DEVICE
. . M- MEDIA CHANGER DEVICE
. . C-COMMUNICATION DEVICE

OP DTLPWRSOMC DESCRIPTION
00 MMMMMMMMMM  TEST UNIT READY

01 M REWIND
010V 00 00 REZERO UNIT

02 VWWWWV V

03 MMMMMMMMMM REQUEST SENSE

04 O FORMAT

04M O FORMAT UNIT

05 VMVVVWV V READ BLOCK LIMITS
06 VVWVWV V \
07 o) INITIALIZE ELEMENT STATUS
07 OVV O OV REASSIGN BLOCKS
08 M GET MESSAGE(06)

08 OMV 00 OV READ(06)

08 O RECEIVE

09 VWWWWV V

0A M PRINT

0A M SEND MESSAGE(06)
0A M SEND(06)

0AOM O OV WRITE(06)

0BO 00 OV SEEK(06)

0B O SLEW AND PRINT

0C VWWW V

0D VWWWWV V

0E VWWWWV V

OF VOVWWV V READ REVERSE

10 00 SYNCHRONIZE BUFFER
10 VM VWV WRITE FILEMARKS

11 VMVVVV SPACE

12 MMMMMMMMMM INQUIRY

13 VOVWWV VERIFY(06)

14 VOOVVV RECOVER BUFFERED DATA
15 OMO 000000 MODE SELECT(06)

16 M MM MO RESERVE

16 MM M RELEASE

17 MM M RELEASE UNIT

18 00000000 COPY

19 VMVVVV MODE SENSE(06)

1B O LOAD UNLOAD

1B O SCAN

1B O STOP PRINT

1BO 000 STOP START UNIT

1C O0O0O0O0O00000 RECEIVE DIAGNOSTIC RESULTS
1D MMMMMMMMMM SEND DIAGNOSTIC

1E OO OO0 OO PREVENT ALLOW MEDIUM REMOVAL
1F

20V VWV

21V WV

22V VWV

23V VWV

24V VVM SET WINDOW

25 o GET WINDOW

25M M M READ CD-ROM CAPACITY

26V VWV

271V W

28 O GET MESSAGE(10)



28M MMMM READ(10)

29V WO READ GENERATION
2A o) SEND MESSAGE(10)

2A O SEND(10)

2AM M M WRITE(10)

2B O LOCATE

2B O POSITION TO ELEMENT
2B0 000 ERASE(10)

2DV 0 O WRITE AND VERIFY(10)
2FO 000 VERIFY(10)

300 000 SEARCH DATA HIGH(10)

31 0 OBJECT POSITION

310 000 SEARCH DATA EQUAL(10)
320 000 SET LIMITS(10)

34 0 GET DATA BUFFER STATUS
340 000 READ POSITION

350 000 SYNCHRONIZE CACHE

360 000 LOCK UNLOCK CACHE

370 O READ DEFECT DATA(10)

38 00 MEDIUM SCAN

39 OO0O00000 COMPARE

3A 00000000 COPY AND VERIFY
3B OOOOOOOOOOWRITE BUFFER
3C OOOOOOOOOOREAD BUFFER

3D 00 UPDATE BLOCK
3E0 000 READ LONG

3F0 00 WRITE SAME

2 o0 READ TOC

4 0 PLAY AUDIO(10)

46

47 0O PLAY AUDIO MSF

48 O PLAY AUDIO TRACK INDEX
49 O PLAY TRACK RELATIVE(10)
aA

4B O PAUSE RESUME

4C 0000000000 LOG SENSE

4E

4F

50

51

52

53

54

55 000 000000 MODE SELECT(10)

56

57

58

59

5A 000 000000 MODE SENSE(10)

5B

5C

5D

5E

5F

A0

Al

A2

A3

A4

A5 M MOVE MEDIUM

A5 O PLAY AUDIO(12)

A6 O EXCHANGE MEDIUM
A7

A8 o GET MESSAGE(12)

A8 000 READ(12)

A9 O PLAY TRACK RELATIVE(12)
AA o) WRITE(12)

AB

AC O ERASE(12)

AD

AE 0O WRITE AND VERIFY(12)
AF 000 VERIFY(12)

BO 00O SEARCH DATA HIGH(12)
Bl 00O SEARCH DATA EQUAL(12)
B2 000 SEARCH DATA LOW(12)
B3 00O SET LIMITS(12)

B4

B5

B5 o REQUEST VOLUME ELEMENT ADDRESS



[eXeNe)

SEND VOLUME TAG
READ DEFECT DATA(12)
READ ELEMENT STATUS



The Disk Manufacturing & Screening Module
Introduction

The Disk Manufacturing & Screening Toolbox is the easiest to use, most versatile, and fastest
disk testing product on the market. A true multi-threaded, multiple host bus adapter, multi-drive
screening and testing tool, the Disk Screening Toolbox allows you to:

- confirm that the proper drives are in the subsystem

- download new drive firmware if needed

- set all mode pages to your standard

- set block size and capacity

- format

- log and track all error information

- run any type of test, or sequence of tests at full bus and device speeds

- log all test process activities, drive information, and any errors to an Access database

All processes and test sequences are created from a graphical user interface — no programming
or scripting is required! Time from installation to running a complete test process can be as little
as 5 minutes!

The Disk Screening Toolbox will test SCSI, Fibre Channel, iSCSI, and ATAPI interface disk
drives. It runs under Windows operating systems, and will work with any SCSI, FC, iSCSI, or
ATAPI host bus adapters.

It can simultaneously test all disk drives connected to up to eight HBA’s in a given system — up to
a maximum of 250 disk drives at a time.

Testing throughput speed will be dependant upon the maximum throughput that the Host Bus
Adapters and your system can sustain. The faster your storage subsystem is the better
throughput you will obtain. All test speeds can be monitored at any time during testing.

Test Methodology

The Disk Screening Tool looks at the disk test process as three distinct sections or phases,
1. Pre-Test Actions

2. Testing

3. Post-Test Actions

Pre-Test Actions
The pre-test process allows your test to screen the attached drives by the following qualifiers:

Drive Vendor — you can specify that a drive must match a certain vendor code, or the drive will
be rejected from the test. Example = “SEAGATE”



Drive Product — you can specify that a drive must match a certain product code, or the drive will
be rejected from the test. Example = “ST32123FC”

Drive Firmware Version — you can specify that the firmware version of each drive must match a
specified version. If the version does not match the drive under test the drive can either be
rejected, or the proper firmware file can be downloaded into the drive.

Number of Primary Defects — a drive can be rejected if it has too many primary (factory) defects.

Number of Grown Defects — a drive can be rejected if it has too many grown defects, or
alternatively a low-level format can be issued to try to clear the grown defects.

Drive Mode Pages — all mode page values can be set to conform to a “golden” drive setting.
Drive Block(“Sector”) Size — the current blocksize of the drive can be checked, and the drive
can either be rejected if the blocksize is not correct, or the blocksize of the drive can be changed.

Perfect for production runs of RAID systems.

Drive Capacity — the number of blocks of the drive under test can be set to match a specified
number, or the drive can be rejected if the capacity does not match a specified value.

Clear Log Pages — all Log Page (error and performance) data can be cleared at the beginning of
the test process.

Record Mode Page data — all Mode Pages data can be logged at the beginning of the test
process.

During the test process, each drive will be individually checked against any or all of the above
parameters. Depending upon the setting chosen, a drive that doesn’t meet one of the qualifying

parameters can either be removed from the test process at that point, or the condition can be
corrected.

Testing

The test process will be made up of one or more tests assembled into test sequences. Each test
sequence is defined by selecting test definition parameters from the Test Configuration Menu.
Once a test is defined the test is added to the test sequence list.

The following test parameters can be chosen for each test:

Random or Sequential test type — choose whether each drive block is accessed in a random
manner, or sequentially through the test block range.

Run test by Number of Blocks or by Time — the test can be defined to run for a time duration,
such as 30 minutes, or by a number of blocks. If specifying a number of blocks, the entire drive
may be specified by entering ‘-1’ for the number of blocks to test.

Data Pattern — a pull-down list of data patterns is available to choose from.

Block Overlay on data pattern — the block number can be overlaid on top of any data pattern.



Data Compare on Read - this option can be chosen to confirm that the expected data was read
from the disk.

Post-Test Actions

Once a test sequence is finished you may want to perform certain post-test actions. These
include spinning all of the disks down, recording each disks MODE PAGE information to the
database, and clearing each drives LOG PAGE information.

Getting Started

Choosing the Disk Screening Module from the Disk Menu of the SCSltoolbox will present you
with this screen:

Disk Manufacturing Module

Test Sequence: Femove Test

B[]

Pre-Test Actions l Test Setup | Post Test Actions ] Test Status ]

] ) S
gggz Sequential “Write - -1 Blocks Bus 0: Target 255: atapi
|| |5equential Read - -1 Block: : :
Lo Heaﬂgz:nla\!eriaa- = Minﬂ?ess Check: Action: Target 0: WwWDC wD40 OEB-11CPFO
= E==l Bus 1: Target 255: atapi
W Afendor [ Stap ‘......... : :
3 Taiget 0: LITEON CO-AOM LTN48ES
— v | Product <: [5739102LC ¥ Stop g
. Bus 2: Target 7. adpulB0m
ey v ‘ersion <> (1234 " Stop
B e Taiget 0: SEAGATE ST39102LC
g
= srmbas A Taiget 2: SEAGATE 5T39102LC
| Fi File Marme = [c: .
- HTHEIE FiE Bame = e\ fo1 234 lod Browse Taiget 3 SEAGATE ST39102LC
L)
L] < s Taiget 3 SEAGATE 5T39102LC
i ¥ Blocksize <> [512 " Stop © Change Taiget 10: SEAGATE ST3F102LC
,,,,,,,,,, Test Progress: I | Capaoity <> [FLILL " Stop * Change Taiget 11: SEAGATE ST33102L0
[ P Defects « I Stop Target 12 SEAGATE ST39102LC
¥ GDefects < [1 (" Stop & Fomat Taiget 14 HP  A52344
Eali Taget 15 HF A52944
I MODE Fages v Set MODE Pages with file oy | 9%
ModePagsFie Nare FisdePogmrps 3 Bus 3 Target 128 gi2100
ooerage tie Tlame |Maderage mpo Browss | Tanget (t SEAGATE ST318451FC
v Spin Up &l Drives Target 1: SEAGATE ST318304FC
¥ Clear LOG PAGES Taiget 2 HITACHI DK32DJ-72FC
Iv Save Mode Pages to Database Taiget 3 SEAGATE ST318451FC
Taiget 4 [BM  DDYF-T18350R
: Taiget5:[BM  DDYF-T183505
Save to File
Taiget & IBM  DDYF-T183505
Taiget 7: HITACHI DK32DJ-72FC
aK ‘ Start Test ‘ ‘ Save Setup Load Setup

The left side of the screen has Test Sequence and Test Progress list boxes, the center part of the
screen has several tabbed pages for configuring the test process, and the right side of the screen

shows a tree display of all of the adapters and devices attached to the system.

There are several buttons at the bottom of the screen to control the testing process.

Since a test process is made up of Pre-Test Actions, Tests, and Post-Test actions, let’s go
through each of these sections and see how to configure each.




Pre-Test Action Configuration

All Pre-Test Actions are defined with the following tab page:

Pre-Test Actions I Test Setupl Post Test .i'-.ctinnsl Test Statusl
SEAGATE v
STAF0ZLE v
N
o

c\w 1234 Jod

ModePage. mpc

Remember that your Pre-Test Actions can be made up of any, all, or none of these choices — it is
up to you!



Each Action consists of a Qualifier, a User Input, and an Action. Each Action is described
below:

Vendor

Qualifier = INQUIRY VENDOR string
User Input = Enter the Vendor String to select on, for example “SEAGATE” or “IBM”
- please note that all string comparisons will be case sensitive, so if the Vendor string
of the disk is SEAGATE you must enter your User Input in all capital letters
Action = Stop — if the User Input does not match the Qualifier the drive will be de-selected and not
tested further

Product

Qualifier = INQUIRY PRODUCT string
User Input = Enter the Product String to select on, for example “ST39102”.

- please note that all string comparisons will be case sensitive, so if the PRODUCT
string of the disk is ST39102you must enter your User Input in all capital letters. Also
note that sub-string matching is implemented, so that if your User Input = ST, this will
“‘match” any Product string containing “ST”

Action = Stop- if the User Input does not match the Qualifier the drive will be de-selected and not
tested further

Version

Qualifier = INQUIRY VERSION string
User Input = Enter the Version String to select on, for example 1234.
- please note that all string comparisons will be case sensitive, and that sub-string

matching is implemented
Action = Stop- if the User Input does not match the Qualifier the drive will be de-selected and not
tested further
Action = Download Firmware — the firmware file specified in the Firmware File Name field will be
downloading into the drive before testing. Use the Browse button to seach for firmware files on
your system. Firmware files must be obtained from your disk drive vendor. All drives that require
a firmware download will be downloaded simultaneously.



Blocksize

Qualifier = Block (“Sector”) size of the disk drive

User Input = Enter the desired blocksize

Action = Stop- if the User Input does not match the Qualifier the drive will be de-selected and not
tested further

Action = Change — the blocksize of the drive will be changed to the blocksize specified by User
Input. A low-level format will be run after the block size is changed. All drives that require a format
will be formatted simultaneously.

Capacity
Qualifier = Capacity — number of blocks available on the disk drive
User Input = Enter the desired number of blocks — or enter FULL to set drive to it’s factory
capacity
Action = Stop- if the User Input does not match the Qualifier the drive will be de-selected and not
tested further
Action = Change — the capacity of the drive will be changed to that specified by User Input.

P-Defects

Qualifier = Capacity — number of Primary defects on the disk drive

User Input = Enter the maximum number of Primary Defects that you wish to allow

Action = Stop— disk has more Primary Defects than specified by User Input the drive will be de-
selected and not tested further

G-Defects

Qualifier = Capacity — number of Grown defects on the disk drive

User Input = Enter the maximum number of Grown Defects that you wish to allow

Action = Stop- disk has more Grown Defects than specified by User Input the drive will be de-
selected and not tested further

Action = Format- a low-level format will be run discarding the current Grown Defect List



MODE PAGES

Quialifier = Set the MODE PAGESs of the disk drive

User Input = The file name of the Mode Pages file recorded using the Menu Choice “Create
ModePage File for DiskScreening”

Action = Each MODE PAGE will be set to the settings recorded from a “golden” drive.

To record a ModePage file for this use, do the following:
1. Select the disk drive to serve as the “golden” drive from the Main drive-selection menu
2. If the MODE PAGE settings of this drive are not set the way you want them, use the
SCSiltoolbox Mode Page functions to set them the way you want.
3. Choose the “Create ModePage File for DiskScreening” choice from the Disk Menu
4. Specify the file name to save the Mode Page info to, then click the “Save to File” button
5. Use the browse button to select this file for your User Input

Spin Up All Drives

Action = A START command will be sent to each selected disk drive, and the program will wait for
the drive to be ready before starting the test sequence

Clear Log Pages

Action = All drive LOG PAGES will be cleared before the test sequence is started. Log Pages
contain run-time counters such as read and write error counters, etc. Clearing these pages before
testing allows everything to be started “at zero”

Save MODE PAGES to database
Action = All drive MODE PAGE values will be recorded in the database



Test Setup

All Tests are defined with the following tab page:

Pre-Test Actions  Test Setup | Post Test .-’-'-.u:tiu:unsl Test Statusl

D ecrementing -

Add This Test ta Test Sequence
Optionz

This page lets you define test types, and then add the test into the Test Sequence. Simply pick
from the various check boxes, then click the “Add this Test to Test Sequence” to quickly define
any type of test.

All test definition choices are explained in detail below

Random or Sequential Access

Random

Random Access testing will use a random number generator to choose the starting block of each
data transfer. This will create a more strenuous test situation with more acceleration and



deceleration and associated head settling time for each data transfer. There is no guarantee that
random access testing will test every block on the disk.

Sequential

Sequential Access testing will process the data blocks of the disk drive in a sequential manner,
and will insure that every block on the disk will be tested.

Type of Test

Verify

Uses the SCSI VERIFY command. This command is just like a READ command, with the
difference being that no data is actually transferred from the disk to the system. The data is read
from the drive platters, and is ECC checked to see if data correction was necessary to
accomplish the READ operation.

It can be very efficient to test using the VERIFY command rather than the READ command if you
have a large number of drives attached to a bus with a total bus bandwidth of less than then total
aggregate bandwidth needed to actually transfer data from all drives. For instance, if you have a
1Gb Fibre Channel bus with 100 drives attached, and each drive can sustain a average read
transfer rate of 30MB/sec, using READ commands the Fibre Channel bus will saturate with three
drives testing. But using the VERIFY test you can actually have all 100 drives effectively doing
read testing at full speed, since no data is being transferred over the FC bus.

Write

The WRITE test will write data to the drive. It is a destructive test — any data previously written on
the drive will be lost.

Write with Verify

The Write with Verify issues a write command, then a Verify operation is done to insure that the
data is actually readable from the drive. The verify part of the operation does not transfer data
across the bus to the host system.

Read

The Read test reads data from the drive and transfers that data back to the host system. This
data can be verified by checking the “Compare on Reads” check button.



Write/Read

This test writes data from the host system, then immediately reads the data back to the host. The
read data can be compared with the data written using the “Compare on Reads” check button.

FW Download

This test is used to download firmware to the drive during a test sequence. Use the Browse
button to specify the file name of the firmware file.

Format

This test is used to format drive(s) during a test sequence. A dialog box allows you to specify a
block size change before the format.

Stop Test After

Tests can be run for either an amount of time, or until a number of blocks has been transferred.

Time
This choice allows you to specify the number of minutes to run a test. At the end of this time the
actual number of bytes and blocks of data that has been transferred can be seen in the database
entry for the test, or can be directly viewed in the Test Status tab page. All drives will test for the
same amount of time, but faster drives will have moved more data during the test time.

Blocks

This choice allows you to specify the number of blocks to transfer during the test. Entering -1 for
number of blocks will test the entire disk capacity. Faster drives will complete this type of test and
move on to the next test in the test sequence while slower drives go at their own pace. All drives
will test the specified number of blocks, faster drives will finish sooner.

Data Patterns

13 different data patterns are available for testing — and each
pattern can optionally have the data block overlaid, making a total
of 26 data patterns ! All Zeros

A repeating pattern of 00000000

All Ones
A repeating pattern of 11111111



Alternating (0/1)
A repeating pattern of 01010101

Alternating (1/0)
A repeating pattern of 10101010

Incrementing
Each block is filled with pattern 00010203040506...

Decrementing
Each block is filled with pattern FFFEFDFCFBFAF9FS...

Block Number
The block number is repeated throughout each block-size buffer

Random
Totally random data using a random number generator with period 16GBytes

User Defined

When the user selects this pattern, the user is prompted to enter a file with the desired pattern. It
is recommended this file be created with NotePad. This file can be of any length and the pattern
on the file is written to each block. The file must only contain hex digits, namely 0 thru 9, and

[ T B S

characters ‘a’, ‘b’, ‘c’, ‘d’, ‘e’, ‘f.

Walking Ones

An 8-byte repeating pattern — 00000001 00000010 00000100 00001000 00010000 00100000
01000000 10000000

Walking Zeros

An 8-byte repeating pattern — 11111110 11111101 11111011 11110111 11101111 11011111
10111111 01111111

Alt (0/1) then Alt (1/0)
A two-byte repeating pattern 01010101 10101010

Alt (1/0) then (0/1)
A two-byte repeating pattern 10101010 01010101



Compare on Reads

Checking this box will cause all data read to be checked that it compares with the expected data.
If a miscompare is found the test will be aborted and the miscompare data will be recorded in the
database and will be viewable in the Test Status tab page.

Overlay Block Number
Checking this box will overlay the block number over the first n bytes of each block of data.

Advanced Options

)
_ Concsl |

Cancel

Disk Advanced Options

[ FlU& an'whites, Feads, Wiite/Reads  © SetFUA s Dion't Set FLIA

[ Stop/Start Murnber of Stops/Start: 1
MNurmber of seconds betweern: |4

[ Buyte Check On Verfies, Write Verfies T Set Byte Check o Dion't Set Byte Check
[+ Queus Depth Enter Desired Queue Depth: |1
Stop Current Stop All Tests
[ Stop On Ermar [+ Test O ot . O Ermar " lgnare Erars

The Disk Advanced Options box lets you define test details such as setting Command Tag Queuing
depth, turning on FUA (Force Unit Access) on write and read commands, and how DMM should deal
with errors that occur during testing.



Post-Test Actions

There are currently two choice, as shown below

P're-Test.-‘l'-.ctiDnsl Test Setup  Post Test Actions TestStatusI

You can choose to spin all disks down after testing, and to clear all Log Page data.

Selecting Disks to Test

Disks are selected for testing by using the tree display at the right of the Disk Screening Toolbox
screen, as shown below



(>

['] m Bus 2: Target 7 adpu1EEIn'|

Target 4: IBM  DD%F-T1
S Target 5 IBM - DDYF-T1

{% arget 11: HITALC S

Clicking on a drive selects the drive for testing. Multiple drives may be selected by holding down
the Control key while clicking on drives, or a whole series of disks may be selected by clicking on
the first drive, then holding down the Shift key while clicking on the last drive.

When a test sequence is started the drives that you have selected will be validated. Any device
that is selected, but that is not a disk drive, will be de-selected. If you have specified Pre-Test
qualifiers, such as selecting only Seagate drives, all non-qualifying devices will be de-selected.

Here is a picture of the tree display where all drives had been selected, but there was a Pre-Test
gualification of only testing SEAGATE drives:



Bus 2 Target ¥ adpulBlm
Target 0: SEAGATE ST33102LC
Target 2: SEAGATE ST39102LC
Target 3: SEAGATE ST33102LC
Target 9 SEAGATE ST39102LC
Target 10: SEAGATE 5T39102LC
Targst 11: SEAGATE 5T39102LC
Target 12 SEAGATE 5T39102LC
Taiget 14 HP  A52944,
Target 15 HP  AG2944,
Bus 3 Target 128: gi2100

Target 0: SEAGATE ST318451FC
Target 1: SEAGATE ST318304FC
Target 2: HITACHI DK32DJ-72FC
Target 3: SEAGATE ST318451FC
Target 4 |BM  DD'F-T18350R
Target 5 1B DD'YF-T183505
Target B IBM  DDYF-T183505
Target 7: HITACHI DK32DJ-72FC

% Target 8 HITACHI DK32DJ-72FC

Target 9 IBM  DDYF-T183505
Target 10: SEAGATE 5T318304FC

Target 11: HITACHI DE3IZDJ-72FC

Saving and Loading Test Configurations

Another power feature of the Disk Screening Toolbox is that once a test process has been
defined, it can be saved for later recall and use. This is done using the Save Setup and Load
Setup buttons.

Saving a Test Configuration

Once you have defined a test process (Pre-Test Actions, Tests, Post-Test Actions, and optionally
disk selection) you can save this entire test process by clicking on the Save Setup button.

Once you have specified the file name to save your test definition to, you will be asked if you want
to save the disk selection as well — as below:
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b Elucksizs oo hawos Taiget 10: SEAGATE S5T33102LC
Test Progress: Save File - Disk Selection Choice A Target 11: SEAGATE ST33102LC
Fleaze choose the Drive Selection option you would ke to use when this Taiget 12: SEAGATE ST39102LC
test configuration is loaded: m Taiget 14: HP A52944
Eali Taget 15 HF AB2944
" Select the same Disks as are curently selected m Bus 3: Target 128: 02100
- Target 0: SEAGATE ST318451FC
& , :
v i3 el iy Dl Target 1: SEAGATE 5T31304FC
Target 2 HITACHI DK320J-T2FC
Taiget & SEAGATE 5T318461FC
Tagetd:1BM  DOYFTIB350R  —
—— Taiget5:1BM  DDYF-T183505
ave Lo rile
e Taiget 6 IBM  DDYF-T183503
Taiget 7: HITACHI DK3200-T2FC
— - B ~
oK ‘ Start Test ‘ ‘ Save Setup Load Setup < Target & HITACHI DK3D. T2F? 5 —

You choose to not save the disk selection, or you can save the same disks are are currently
selected.

If you choose to save the currently selected disks, when you load this test definition later it will
look for disks at the same addresses. If there was a disk at HA2 Target 3, and there is a disk
there now, it will be tested. If it is not there now, that will not cause a problem.

If you choose to not save the disk selection, then when you reload the test definition later you will
have to manually select the drives to test again.



Loading a Test Configuration

Just click on the Load Setup button to reload a previously defined test configuration.

Starting the Test Process

Once at least one test has been defined and added to the Test Sequence, and once at least one
disk drive has been selected, you can start the test process.

Just click on the Start Test button!

The following dialog box will allow you to repeat the test sequence a number of times, or to
continually repeat the test sequence until a specified number of hours has passed

Disk Manufacturing - Test Loop Count S|

Loop Test Sequence By:

¢ Count= |1
" Time - Hours to Run =

Cancel

The Test Progress box will display a message that the selected drives are being verified, then
any Pre-Test Actions will be performed and shown in the Test Progress box.

Once all Pre-Test Actions are finished the Test Sequence will be executed.
Each disk under test has it's own execution thread, and will run the tests in the test sequence as
fast as it can. This can lead to faster drives processing through the test sequence faster than

others. To check individual drive status, and to pause or stop a test on an individual drive, just
right-click on that drive in the tree display

During Testing — individual drive

As a disk is being tested it will be displayed with a Blue highlight in the tree display.

During testing each disk drive can have:



The current test Paused

Testing resumed

The current test stopped

All testing for this drive stopped

The status of the current test displayed

Pausing a Test

Move the cursor over the disk of interest, then click the Right mouse button. Clicking the Pause
choice will pause the current test on that drive. The drive will now be displayed with a Magenta
highlight in the tree display.

Resuming a Test

Right click on the paused drive, then click the Resume Test choice to resume testing. The drive is
displayed in Blue highlight again

Stopping a Test

Right click on a drive, then choose either the Stop Current Test, or Stop All Tests choice

Viewing Test Status

Right clicking on a drive and choosing the Get Status choice will display the following screen:



Test Sequence: Remove Test =L : o

Random Werify - 1 Minutes Status Display
Sequential Write - 2000000 Blocks
Sequential Fead - 2000000 Blocks
Fandom Yerify - 15 Minutes

Test being run on HA 3, Target 0, Lun 0:
Sequential “wiite - 2000000 Blocks

Test Statuz:  Test In Progress

Mumber of Blocks Transfered: 740864

Mumber of Bytes Transferred:  361.75 ME
Test Progress:

Ha& 3 Target 3 LUN 0 has complete »
Starting Test Mumber 2 on drive 3.3

This Drive's Transfer Rate: 1292 MB/sec

Time Runhing: 28 seconds
Ha& 3 Target 1 LUN 0 has complete

Starting Test Number 2 on drive 3:1

E stimated Time Remaining: 47 seconds remaining

HaA 3 Target 0 LUN [ has complete

Starting Test Mumber 2 on drive 3.0

Taotal Spstem Transfer Rate:  114.80 MB/sec

HA 2 Target 12 LUM 0 has complet

Starting Test Mumber 2 on drive 2:1
v
£ >

Total System Burst Rate: 131,56 MB/zec

§| 2: Target 7: adpulG0m

arget 0 SEAGATE ST39102LC
larget 22 SEAGATE ST33102LC
larget 3: SEAGATE ST33102LC
larget 3 SEAGATE ST33102LC
larget 10: SEAGATE ST33102LC

larget 12: SEAGATE ST3310ZLC
larget 14 HP AB2944

lTarget 15: HP - A52344

3 Target 128: gl2100

M arget O: SEAGATE ST318451FC
larget 1: SEAGATE ST 318304FC
M arget 2 HITACH! DE320J-72FC
larget 3 SEAGATE ST318451FC

larget 4: 1B DOYF-T18350R
larget 50 1B DOYF-T183505
larget 6: 1B DDYF-T1835035

Marget 7. HITACHI DKE200-72FC
M arget & HITACHI DR3200-72FC
larget 3 1BM  DDYF-T183505
larget 10: SEAGATE ST318304FC
T arget 11: HITACHI DK32DJ-72FC

Stop Current

Start Test Test Save Setup Load Setup

Tests

Stop Al ‘

<

T

Data that is shown is:

The name of the test that is currently running,
Test Status

Number of Blocks Transferred

Number of Bytes Transferred

The average transfer rate (over time) achieved
Time running

Estimated time remaining

Total System Transfer Rate

Total System Burst Rate

All data is updated every few seconds

During Testing — All Drives

As the test sequence progresses it is possible to view status on each drive for each test of the

sequence. This is done at the Test Status tab page

All performance and error data for each test of each drive is viewable here.



The Test Status Page

The test status pages appears as below:

Pre-Test.ﬁ.ctiDnsl TestSetupI Post Test Actions T est Statug I

3. Target 0, Lur

Sequential Ywrite - 2000000 Blockz -

The Drives Pulldown

Use the Drives Pulldown box to choose which disk



Pre-Test Actions | Test Setup | Paost Test Actions TestStatusI

Target 0, Lun 0, ST318451FC

CTarget 2, Lun 0, SEAGATE |, ST33102LC
. Target 3, Lun 0, SEAGATE |, 5T33102LC
 Target 9, Lun 0, SEAGATE | 5T33102LC
Target 10, Lun 0, SEAGATE | ST30ZLC
 Target 11, Lun 0, SEAGATE | ST39102LC
3N02LC
5 3, Target 0, Lun 0, GATE . 5T318451FC
L Target 1, Lun 0, SEAGATE | ST318304FC
L Target 3, Lun 0, SEAGATE |, 5T318451FC
 Target 10, Lun 0, SEAGATE | ST318304FC

Just highlight the disk of interest



The Tests Pulldown

Use the Tests Pulldown to choose which test to view

Pre-Test.ﬁ.ctiDns] TestSetup] Post Test Actions  Test Status l

Dirives |H.-’-'-. 3. Target 0, Lun 0, SEAGATE , ST318451FC ﬂ

ICEER (S equential wiite - i j
Random “erify -1 Minutes
Sequential Ywrite - 2000000 Blockz
Sequential Read - 2000000 Blocks
e Random Yerify - 15 Minutes

Murnber of Butes Tranzsferred: 976.56 MEB
Thiz Drive's Transfer Rate: 12.68 ME/sec
Time Running: 77 seconds
E ztimated Time Remaining: 0 zeconds remaining
Tatal Systern Transfer Rate: 93.13 MEB/fzec
Tatal Spztern Burst Bate:112.05 MEB /zec

Sengze Data: M

kizcompare [nfo; MAA

Stopping Tests

Use the Stop Current Test or Stop All Tests buttons at the bottom of the Disk Screening
Toolbox page to stop testing.

Choosing the Stop Current Test button will stop the current test running on all drives — if there
are more tests in the test sequence each drive will go on to what is the next test for it.

Choosing the Stop All Tests button will stop all testing on all drives



Test Results and Output Data

Database data

Test results are written to an Access database — the database file name is
DiskScreenDatabase.mdb, and it is located in the folder where SCSltoolbox or the Stand Alone
Disk Screening Toolbox is installed.

If you have Access installed on your system you can double-click on this file to view it's contents.
This data is also written as a comma-delimited text file called DiskScreenDatabase.txt

There are two tables — Test and Information.

The Test table stores the following information for each test or test event:

ComputerNam e
DateTimeStamp
HBA
TARGET
Lun
Vendor
Product
SerialNum
Version
BlkSz
Capacity
Adapter
Comment
TestName
Pattern
TestResult
TestStartTime
TestEndTime
TimeToDoTest
NumMBToDev
NumMBFromDev
TotMBTrans
TransRateTo
TransRateFrom
TotTransRate
SenseOnFailure
MiscompareLBA
MiscompareOffset
MiscompareExpected
MiscompareActual

Here is a (partiall) screen shot of the test table:



Computertlame| DateTimeStamg| HBA | Tid | Lun |  Vendor |  Product | SerialNum |Version| BlkSz | Capacity |  Adapter | Comment | TestMame | Pattem | T

10:59 P -1 -1 -1 - - -1 -1 - - - -
__|gatewsay 103 1:11:03 P 2 [u] 0| SEAGATE ST39102LC LJA15511 HPO3 512 17664228 adpulBOm Test Started Random ‘erify Decrementing  Tes
__|gateway 03 1:11:03 PM 2 9 0| SEAGATE STI02LC LJA16E90 HPO3 512 17783111 adpulBOm Test Started Random ‘erify Decrementing  Tes
__|gatewsay 03 1:11:03 PM 2 12 0 SEAGATE ST39102LC LI521079 HPO3 512 17783111 adpulB&0m Test Started  Random “erify Decrementing  Tes
__|gatewsay 103 1:11:03 P 3 [u] 0| SEAGATE ST318451FC 3CCO22v0Q F2ED 512 35566477 gl2100 Test Started Random ‘erify Decrementing  Tes
__|gateway 03 1:11:03 PM 3 2 O/ HITACHI DK32DJ-72FC  300A6804 AIAD 512 144410879 2100 Test Started Random ‘erify Decrementing  Tes
__|gatewsay 03 1:11:38 PM 3 2 0 HITACHI DK32DJ-72FC | 300AG804 AJAI 512 144410879 g2100 Test Ended Random “erify Decrementing  Tes
__|gatewsay 03 1:11:38 PM 3 [u] 0| SEAGATE ST318451FC 3CCO22v0Q F2ED 512 35566477 gl2100 Test Ended Random ‘erify Decrementing  Tes
__|gateway 03 1:11:38 PM 2 12 0| SEAGATE STI02LC LIe21079 HPO3 512 17783111 adpulBOm Test Ended Random ‘erify Decrementing  Tes
__|gatewsay 03 1:11:38 PM 2 9 0 SEAGATE ST39102LC LJA16E30 HPO3 512 17783111 adpulB&0m Test Ended Random “erify Decrementing  Tes
__|gatewsay 03 1:11:38 PM 2 [u] 0| SEAGATE ST39102LC LJA15511 HPO3 512 17664228 adpulBOm Test Ended Random ‘erify Decrementing  Tes
__|Ending Test SedJ03 1:11:39 PM -1 LA - - - -1 -1 = - = -
| Starting Test Se 103 1:16:34 PM -1 S o e o -1 -1 e e e e
__|gateway 103 1:16:50 P 2 [u] 0| SEAGATE ST39102LC LJA15511 HPO3 512 17664228 adpulBOm Test Started Random Write/ Random Tes
__|gateway 03 1:16:50 PM 2 2 0| SEAGATE STI02LC LIEG4426 HPO3 512 17783111 adpulBOm Test Started Randorm Write/ Randorm Tes
__|gatewsay 03 1:16:50 PM 2 3 0 SEAGATE ST39102LC LJAD4046 HPO3 512 17783111 adpulB&0m Test Started  Random Write/ Random Tes
__|gateway 103 1:16:50 P 2 =] 0| SEAGATE ST39102LC LJATEE90 HPO3 512 17783111 adpulBOm Test Started Random Write/ Random Tes
__|gateway 03 1:16:50 PM 2 10 0| SEAGATE STI02LC LJB93435 HPO3 512 17783111 adpulBOm Test Started Randorm Write/ Randorm Tes
__|gatewsay 03 1:16:50 PM 2 1 0 SEAGATE ST39102LC LIADZ465 HPO3 512 17783111 adpulB&0m Test Started  Random Write/ Random Tes
__|gateway 103 1:16:50 P 2 12 0| SEAGATE ST39102LC LJ521079 HPO3 512 17783111 adpulBOm Test Started Random Write/ Random Tes
_ | mateway 03 1:16:50 PM 3 0 0 SEAGATE STIB451FC | 3CC022vA F26D 512 35566477 2100 Test Stated  Randarn Write/ Randorm Tes
_ | ateway 103 1:16:50 PM 3 1 0 SEAGATE ST318304FC | 3ELO0SMD 0001 512 35864300 2100 Test Stated  Random Write/ Random Tes
__|mateway 03 1:16:50 PM 3 2 0 HITACHI DK320DJ-72FC | 300AGE04 AJAZ 512 144410879 12100 Test Stated  Random Write/ Random Tes
__|mateway J03 1:16:50 PM 3 3 0 SEAGATE STIB451FC | 3CCO1XM F26D 512 35566477 2100 Test Stated  Randarn Write/ Randorm Tes
__|gatewsay 03 1:16:50 PM 3 4 0 1BM DDYF-T18350R FEI1L 512 358566477 2100 Test Started  Random Write/ Random Tes
__|gateway 103 1:16:50 PM 3 5 0/1BM DDYF-T183503 WYVEDY 512 35566477 gi2100 Test Started Random Write/ Random Tes
_ |nateway 03 1:16:50 P 3 B 0/1BM DDYF-T183503 WWEDY 512 35566477 gl2100 Test Started Randorm Write/ Randorm Tes
_ | ateway 103 1:16:50 PM 3 7 0 HITACHI DK320J-72FC | 300A3589 ADAY 512 144410879 2100 Test Stated  Random Write/ Random Tes
__|mateway 03 1:16:50 PM 3 g 0 HITACHI DK320DJ-72FC | 300A2816 AJAZ 512 144410879 12100 Test Stated  Random Write/ Random Tes
_ |nateway 03 1:16:50 P 3 9 0/1BM DDYF-T183503 WWEDY 512 35566477 gl2100 Test Started Randorm Write/ Randorm Tes
_ | ateway 103 1:16:50 PM 3 10 0 SEAGATE ST318304FC | 3ELO0SNC 0001 512 35864300 2100 Test Stated  Random Write/ Random Tes
__|mateway 03 1:16:50 PM 3 11 0 HITACHI DK320DJ-72FC | 300A0594 AJAZ 512 144410879 12100 Test Stated  Random Write/ Random Tes
__|mateway 03 1:17:11 PM 3 g 0 HITACHI DK320J-72FC | 300A2816 AAD 512 144410879 2100 Test Ended Randorm Write/ Randorm Mis
_ | ateway 103 1:18:02 PM 3 2 0 HITACHI DK320J-72FC | 300AGE04 ADAY 512 144410879 2100 Test Ended Random Write/ Random Mis
_ | mateway 03 1:21:22 PM 3 3 0 SEAGATE STIB451FC | 3CCO1%M F26D 512 35566477 2100 Test Ended Randorm VWrite/ Randorm Tes
__|mateway 03 1:21:24 PM 3 0 0 SEAGATE STIB451FC | 3CC022vA F26D 512 35566477 2100 Test Ended Randorm Write/ Randorm Tes
__|gatewsay 03 1:22:31 PM 3 4 0 1BM DDYF-T18350R FEI1L 512 358566477 2100 Test Ended Random Write/ Random Tes
__|gateway 03 1:22:35 PM 3 9 0/1BM DDYF-T183503 WYVEDY 512 35566477 gl2100 Test Ended Randorm Write/ Randorm Tes
__|mateway 03 1:22:36 PM 3 10 0 SEAGATE STINE304FC | 3ELOOSNG 0001 512 355964300 2100 Test Ended Randorm Write/ Randorm Tes
_ | ateway 103 1:22:36 PM 3 1 0 SEAGATE ST318304FC | 3ELO0SMD 0001 512 35864300 2100 Test Ended Random Write/ Random Tes
_ | mateway 03 1:22:44 PM 3 7 0 HITACHI DI320DJ-72FC | 300A3589 AJAZ 512 144410879 2100 Test Ended Randorm VWrite/ Randorm Tes
__|mateway 03 1:22:50 PM 3 " 0 HITACHI DK320J-72FC | 300A0594 AAD 512 144410879 2100 Test Ended Randorm Write/ Randorm Tes
__|gatewsay 03 1:23:02 PM 3 ) 0 1BM DDYF-T183505 WWBDY 512 358566477 2100 Test Ended Random Write/ Random Tes

Here is the rest of the test table:

TimeToDaTest | NumMBToDev | NumMEFramDe]  TotmBTrans

TransRateTo | TransRateFrom| TotTransRate |SenseOnFailurg Miscomparel B4 MiscompareOfie MiscompareExf| MiscompareAct

L -1 -1 -1 -1 -1 -1 -1 -1 Starting Test S¢
A a 0 a 0 a 0] MAA, 0 a
A 0 1] 0 1] 0 0] MiA, 1] 0
A a 0 a 0 a 0 N/A 0 a
A a 0 a 0 a 0] MAA, 0 a
A 0 1] 0 1] 0 0] MiA, 1] 0
_ |3bsec a 12481 12481 0 367 3.67 MNA 0 a
_ |35sec a 23188 23188 0 BE3 .63 MAA 0 a
__|35sec 0 153.94 163.94 1] 4.4 4.4 NiA 1] 0
_ |3bsec a 154 63 154 B3 0 4.42 442 NIA 0 a
_ |35sec a 154 56 164 56 0 442 4,42 NiA 0 a
™ 1 -1 -1 -1 1 -1 -1 o il Ending Test Ses
I 1 -1 -1 -1 1 -1 -1 -1 Starting Test S¢
) a 0 a 0 a 0] MAA, 0 a
A 0 1] 0 1] 0 0] MiA, 1] 0
A a 0 a 0 a 0 MNA 0 a
) a 0 a 0 a 0] MAA, 0 a
A 0 1] 0 1] 0 0] MiA, 1] 0
A a 0 a 0 a 0 MA 0 a
) a 0 a 0 a 0] MAA, 0 a
A 0 1] 0 1] 0 0] MiA, 1] 0
A a 0 a 0 a 0] MAA, 0 a
A 0 1] 0 1] 0 0] MAA, 1] 0
A 0 1] 0 1] 0 0] MiA, 1] 0
A a 0 a 0 a 0] MAA, 0 a
A 0 1] 0 1] 0 0] MiA 1] 0
A 0 1] 0 1] 0 0] MiA, 1] 0
A a 0 a 0 a 0] MAA, 0 a
A 0 1] 0 1] 0 0] MiA 1] 0
A 0 1] 0 1] 0 0/ MiA, 1] 0
A a 0 a 0 a 0] MAA, 0 a
A 0 1] 0 1] 0 0] MiA, 1] 0
_|21sec 5075 50.69 101.44 242 24 4,83 MiA 42515068 1973 1d b5 4229 . fc 1d b5 42294
__| Tmin 12sec 18363 183.56 36719 255 256 51N T 11285515 24 9038 16 a2 69! 9a 38 1602 ad!
__| 4min 32sec 97656 976.56 1953.13 3.58 358 718 MiA 1] 0
_ | 4min 3dsec 97656 976.56 1953.13 3.56 356 713 MEA 1] 0
__| Bmin 41sec 976 56 976.56 1963 13 286 286 573 MiA 0 a
__| 5min 45sec 97656 976.56 1953.13 283 283 5.66| MiA 1] 0
__| Brin 4B6sec 97656 976.56 195313 282 282 564 MNA 0 a
__| 5min 4Bsec: 976 56 976.56 1963 13 282 282 564 NiA 0 a
__| 5min 54sec 97656 976.56 1953.13 2.78 278 5.52 MiA 1] 0
__| Brain Dsec 97656 976.56 195313 27N 271 5.43 NIA 0 a
0 a

__ | Bmin 12sec 976 56 976.56 196313 263 263 5.25 N

The Information table stores Mode and Log page information — again a screen shot:



_ Computer| DateTimeStamgHBA| Tid [Lur]  Vendor |  Product | Seriallum | Version | BlkSz | Page | Param | Data

il g 03 11103PM 2 0 0 SEAGATE ST38102LC LIATESTT HPO3 512 1 1/18 00 B3 00 00 00 00 00 00 00
__|gateway M3 1ITO3PM 2 0 0 SEAGATE ST39102LC LJATS511 HPO3 512 2 -1/80180 00 0A 00 00 00 00 00 00 00 00 00 00
_|gateway | JO31ITO3PM 2 0 0 SEAGATE ST3M02LC LJATSE11 HPO3 512 3 114 000000000AD00000DE0200000
_ |oateway |03 11T03PM 2 0 0 SEAGATE ST39102LC LIAT5511 HPO3 512 4 -1/00 18 32 0C 00 00 00 00 00 40 00 00 0 OC
__|gateway M3 1ITO3PM 2 0 0 SEAGATE ST39102LC LJATS511 HPO3 512 7 -1/0008 E3 0000 00 0000 00 00
_|gateway | JO31ITO3PM 2 0 0 SEAGATE ST3M02LC LJATSE11 HPO3 512 ] 111400 FF FFO000 FF FFFFFFE00300C
_ |oateway |03 11T03PM 2 0 0 SEAGATE ST39102LC LIAT5511 HPO3 512 0 -1/02 10 00 00 00 00 00 00 00 00
__|gateway M3 1ITO3PM 2 0 0 SEAGATE ST39102LC LJATS511 HPO3 512 26 -1/0000 00 0000 01 0000 00 04
_|gateway | JO31ITO3PM 2 0 0 SEAGATE ST3M02LC LJATSE11 HPO3 512 il -1/86 03 00 00 00 00 00 0000 01

_ |oateway |03 11T03PM 2 0 0 SEAGATE ST39102LC LIAT5511 HPO3 512 il -1/0000

__|gateway M3 1IT03PM 2 9 0 SEAGATE ST39102LC LJATEEI0 HPO3 512 1 118 00 E8 00 00 00 00 00 00 00
_|gateway | JO31ITO3PM 2 9 0 SEAGATE ST3M02LC LJA1BE50 HPO3 512 2 -1/80 80 00 0A 00 00 00 00 §il 00 00 00 00 00
_ |oateway |03 11T03PM 2 9 0 SEAGATE ST39102LC LIATBEI0 HPO3 512 3 114 DD 0000 00 0A 00 0000 DB 02 00 00 0°
__|gateway M3 1ITO3PM 2 9 0 SEAGATE ST39102LC LJATEEI0 HPO3 512 4 -1/00 18 32 0C 00 00 0000 00 00 00 00 00 OC
_|gateway | JO31ITO3PM 2 9 0 SEAGATE ST3M02LC LJA1BE50 HPO3 512 7 -1/00 08 B8 0000 00 0000 00 00

_ |oateway |03 11T03PM 2 9 0 SEAGATE ST39102LC LIATBEI0 HPO3 512 a 111400 FF FF 00 00 FF FF FF FF 8003 001
__|gateway M3 1ITO3PM 2 9 0 SEAGATE ST39102LC LJATEEI0 HPO3 512 o -1/02 10 00 0000 00 00 00 00 00
_|gateway | JO31ITO3PM 2 9 0 SEAGATE ST3M02LC LJA1BE50 HPO3 512 26 -1/00100 00 000001 0000 00 04

_ |oateway |03 11T03PM 2 9 0 SEAGATE ST39102LC LIATBEI0 HPO3 512 28 -1/88 03 0D 00 00 00 00 00 00 01

__|gateway M3 1ITO3PM 2 9 0 SEAGATE ST39102LC LJATEEI0 HPO3 512 1] -1/0000

_|gateway | JO31ITO3PM 2 12 0 SEAGATE ST3M02LC LJ521079 HPO3 512 1 118 00 E6 00 00 00 00 00 00 00

_ |oateway |03 11T03PM 2 12 0 SEAGATE ST39102LC L1521079 HPO3 512 2 -1/80180 00 0A 00 00 00 00 00 00 00 00 00 00
__|gateway | JOI1ITO3PM 2 12 0 SEAGATE ST39102LC LJ521079 HPO3 512 3 1/14 D0 000000 0A 000000 D5 0200 00 O°
_ |gateway | JO31ITO3PM 2 12 0 SEAGATE ST39M02LC LJ521079 HPO3 512 4 -1/0018 32 0C 00 00 0000 00 00 00 00 00 0C
_ |oateway |03 11T03PM 2 12 0 SEAGATE ST39102LC L1521079 HPO3 512 7 -1/00 08 E3 00 00 00 00 00 00 00
__|gateway | JOI1ITO3PM 2 12 0 SEAGATE ST39102LC LJ521079 HPO3 512 ] 111400 FF FF 0000 FF FFFFFFE00300(
_ |gateway | JO31ITO3PM 2 12 0 SEAGATE ST39M02LC LJ521079 HPO3 512 o -1/02 10 00 0000 00 00 00 00 00

_ |oateway |03 11T03PM 2 12 0 SEAGATE ST39102LC L1521079 HPO3 512 26 -1/00100 00 0000 01 00 00 00 04
__|gateway | JOI1ITO3PM 2 12 0 SEAGATE ST39102LC LJ521079 HPO3 512 26 -1/86 03 00 00 00 00 00 0000 01

_ |gateway | JO31ITO3PM 2 12 0 SEAGATE ST39M02LC LJ521079 HPO3 512 1] -1/0000

_ |oateway |03 11T03PM 3 0 0 SEAGATE ST318451FC  3CCO22VO F26D 512 1 1/ 1800 FO 00 0000 00 00 00 00
__|gateway M3 1ITO3PM 3 0 0 SEAGATE ST31B451FC  3CCO22vQ F26D 512 2 -1/80180 00 00 00 00 00 00 00 00 0000 00 00
_ |gateway | JO31ITO3PM 3 0 0 SEAGATE STIB461FC  3CCO22v0 F260 512 3 -1/02 B8 000000 04 0000 01 5A02 00 00 01
_ |oateway |03 11T03PM 3 0 0 SEAGATE ST318451FC  3CCO22VO F26D 512 4 -1/0023 83 0A 00 00 00 00 00 00 00 00 00 00
_ |gateway | MO3I1ITO3PM 3 0 0 SEAGATE STI1B451FC  3CCO22vQ F26D 512 7 -1/0008 FO 0D 000000000000

_ |gateway | JO31ITO3PM 3 0 0 SEAGATE STIB461FC  3CCO22v0 F260 512 ] 111400 FF FF 0000 FF FFFFFFE00300C
_ |oateway |03 11T03PM 3 0 0 SEAGATE ST318451FC  3CCO22VO F26D 512 0 -1/02 10 00 00 00 00 00 00 02 48

_ |gateway | MO3I1ITO3PM 3 0 0 SEAGATE STI1B451FC  3CCO22vQ F26D 512 25 -1/00145 00 0000 00

_ |gateway | JO31ITO3PM 3 0 0 SEAGATE STIB461FC  3CCO22v0 F260 512 26 -1/00100 00 0000 01 0000 00 04

_ |oateway |03 11T03PM 3 0 0 SEAGATE ST318451FC  3CCO22VO F26D 512 28 -1/88 03 0D 00 00 00 00 00 00 01

_ |gateway | MO3I1ITO3PM 3 0 0 SEAGATE STI1B451FC  3CCO22vQ F26D 512 1] -1/0000 OF 00 00 00

_ |gateway |J031IT03PM 3 2 0 HITACHI DKI2DJ-72FC  300A5604 AJAZ 512 1 11800 FO 000000000001 ©2

_ |oateway W03 111:03PM 3 2 0 HITACHI DK32D.J-72FC  300ABE04 ADAS 512 2 -1/80180 00 00 00 00 00 00 00 00 00 00 00 00

Text File Output Data

A separate text output file will be created for each device that is tested by the Manufacturing
Module. The name of these files is a combination of the device address (bus-target-lun) and the
device serial number if available. For instance the example file here is named “4-006-00-
3ET06GK5.Log".

This file contains all information about the drive, and about the tests that were run. The results of
the Manufacturing test run, as shown below:



>> SCSI Toolbox32, Version 5. 0. 0 (build) 40216, running on \G64-XP <<

Test Date: 02/23/2004 11:56:44
Device: 4:9:0 SEAGATE ST336732LC Serial: 3ET06GK5

Results:
02/23/2004 11:56:44 TEST 1 of 2:
Write Test; Random Access; for 500000 Blocks
Fixed-Length Transfers of 128 (0x0080) Blocks
Start Block: 0 (0x0)
Data Pattern: Random w/ LBA Overlay

02/23/2004 11:57:04 Test Completed Successfully

02/23/2004 11:57:04 PASSED

02/23/2004 11:57:04 TEST 2 of 2:
Read Test; Random Access; for 500000 Blocks
Fixed-Length Transfers of 128 (0x0080) Blocks
Start Block: 0 (0x0)
Data Pattern: Random w/ LBA Overlay; Data Compare ON

02/23/2004 11:57:35 Test Completed Successfully

02/23/2004 11:57:35 PASSED

>> SCSI Toolbox32, Version 5. 0. 0 (build) 40216, running on \\G64-XP <<

Test Date: 02/23/2004 11:58:13
Device: 4:9:0 SEAGATE ST336732LC Serial: 3ET06GK5

Results:
02/23/2004 11:58:13 TEST 1 of 1:
Read Test; Random Access; for 500000 Blocks
Fixed-Length Transfers of 128 (0x0080) Blocks
Start Block: 0 (0x0)
Data Pattern: Walking Zeros w/ LBA Overlay; Data Compare ON

02/23/2004 11:58:13 CDB =28 00 03 61 30 3C 00 00 80 00
Miscompare: LBA 0x0361303C at 0x00000000
Exp: 03 61 30 3C EF DF BF 7F FE FD FB F7 EF DF BF 7F
Act: 3C 30 61 03 86 57 E0 06 91 6E 23 2E 0C CC 99 E1
>>> Current Test Aborted <<<

02/23/2004 11:58:13 R EAIL *F*

Other output data

Clicking on the “Save to File” button under the Test Progress window will save the contents of the
Test Sequence and Test Progress windows to a file — in text mode.



Here is a sample of this type of output:

Output from Disk Screening Toolbox
The time is Fri Mar 14 10:21:47 2003

Test Sequence:

Random Write/Read - 15 Minutes
Sequential Write - -1 Blocks
Random Read - 60 Minutes

Test Progress:

Verifying selected devices

Device 2:14:0 deselected - not a disk
Device 2:15:0 deselected - not a disk
Device 3:128:0 deselected - not a disk

Starting Pre-Test Actions

Spinning Up drive 2-0-0

Spinning Up drive 2-2 -0

Spinning Up drive 2-3-0

Spinning Up drive 2-9-0

Spinning Up drive 2-10-0

Spinning Up drive 2-11 -0

Spinning Up drive 2-12 - 0

Spinning Up drive 3-0-0

Spinning Up drive 3-1-0

Spinning Up drive 3-3-0

Spinning Up drive 3-4-0

Spinning Up drive 3-5-0

Spinning Up drive 3-6 -0

Spinning Up drive 3-7 -0

Spinning Up drive 3-8 -0

Spinning Up drive 3-9-0

Spinning Up drive 3-10-0

Spinning Up drive 3-11-0

Done Pre-Test Actions

Test 1 Started on :
HA 2 Target O Lun 0 SEAGATE ST39102LC
HA 2 Target 2 Lun 0 SEAGATE ST39102LC
HA 2 Target 3 Lun 0 SEAGATE ST39102LC
HA 2 Target 9 Lun 0 SEAGATE ST39102LC
HA 2 Target 10 Lun 0 SEAGATE ST39102LC
HA 2 Target 11 Lun 0 SEAGATE ST39102LC
HA 2 Target 12 Lun 0 SEAGATE ST39102LC
HA 3 Target 0 Lun 0 SEAGATE ST318451FC
HA 3 Target 1 Lun 0 SEAGATE ST318304FC
HA 3 Target 3 Lun 0 SEAGATE ST318451FC
HA 3 Target4 Lun 0 IBM  DDYF-T18350R
HA 3 Target5 Lun 0 IBM  DDYF-T18350S
HA 3 Target 6 Lun 0 IBM  DDYF-T18350S
HA 3 Target 7 Lun O HITACHI DK32DJ-72FC
HA 3 Target 8 Lun 0 HITACHI DK32DJ-72FC



HA 3 Target 9 Lun 0 IBM  DDYF-T18350S
HA 3 Target 10 Lun 0 SEAGATE ST318304FC
HA 3 Target 11 Lun 0 HITACHI DK32DJ-72FC

HA 3 Target 8 LUN 0 FAILED test 1 - miscompare on a READ at LBA = 06471482
Starting Test Number 2 on drive 3:8:0

HA 3 Target 11 LUN O FAILED test 1 - miscompare on a READ at LBA = 07e426e8
Starting Test Number 2 on drive 3:11:0

HA 2 Target 11 LUN 0 has completed test 1 successfully
Starting Test Number 2 on drive 2:11:0

HA 2 Target 10 LUN 0 has completed test 1 successfully
Starting Test Number 2 on drive 2:10:0

HA 2 Target 9 LUN 0 has completed test 1 successfully
Starting Test Number 2 on drive 2:9:0

HA 2 Target 3 LUN 0 has completed test 1 successfully
Starting Test Number 2 on drive 2:3:0

HA 2 Target 2 LUN 0 has completed test 1 successfully
Starting Test Number 2 on drive 2:2:0

HA 2 Target 0 LUN 0 has completed test 1 successfully
Starting Test Number 2 on drive 2:0:0

HA 3 Target 10 LUN 0 has completed test 1 successfully
Starting Test Number 2 on drive 3:10:0

HA 3 Target 9 LUN 0 has completed test 1 successfully
Starting Test Number 2 on drive 3:9:0

HA 3 Target 7 LUN 0 has completed test 1 successfully
Starting Test Number 2 on drive 3:7:0

HA 3 Target 6 LUN 0 has completed test 1 successfully
Starting Test Number 2 on drive 3:6:0

HA 3 Target 5 LUN 0 has completed test 1 successfully
Starting Test Number 2 on drive 3:5:0

HA 3 Target 4 LUN 0 has completed test 1 successfully
Starting Test Number 2 on drive 3:4:0

HA 3 Target 3 LUN 0 has completed test 1 successfully
Starting Test Number 2 on drive 3:3:0

HA 3 Target 1 LUN 0 has completed test 1 successfully
Starting Test Number 2 on drive 3:1:0

HA 3 Target 0 LUN 0 has completed test 1 successfully
Starting Test Number 2 on drive 3:0:0

HA 2 Target 12 LUN 0 has completed test 1 successfully



Starting Test Number 2 on drive 2:12:0

HA 2 Target 0 LUN 0 has completed test 2 successfully
Starting Test Number 3 on drive 2:0:0

HA 2 Target 11 LUN 0 has completed test 2 successfully
Starting Test Number 3 on drive 2:11:0

HA 2 Target 3 LUN 0 has completed test 2 successfully
Starting Test Number 3 on drive 2:3:0

HA 2 Target 10 LUN 0 has completed test 2 successfully
Starting Test Number 3 on drive 2:10:0

HA 2 Target 9 LUN 0 has completed test 2 successfully
Starting Test Number 3 on drive 2:9:0

HA 2 Target 12 LUN 0 has completed test 2 successfully
Starting Test Number 3 on drive 2:12:0

HA 2 Target 2 LUN 0 has completed test 2 successfully
Starting Test Number 3 on drive 2:2:0

HA 3 Target 0 LUN 0 has completed test 2 successfully
Starting Test Number 3 on drive 3:0:0

HA 3 Target 3 LUN 0 has completed test 2 successfully
Starting Test Number 3 on drive 3:3:0

HA 3 Target 1 LUN 0 has completed test 2 successfully
Starting Test Number 3 on drive 3:1:0

HA 3 Target 10 LUN 0 has completed test 2 successfully
Starting Test Number 3 on drive 3:10:0

HA 3 Target 9 LUN 0 has completed test 2 successfully
Starting Test Number 3 on drive 3:9:0

HA 3 Target 4 LUN 0 has completed test 2 successfully
Starting Test Number 3 on drive 3:4:0

HA 3 Target 6 LUN 0 has completed test 2 successfully
Starting Test Number 3 on drive 3:6:0

HA 3 Target 5 LUN 0 has completed test 2 successfully
Starting Test Number 3 on drive 3:5:0

HA 2 Target 0 LUN 0 has completed test 3 successfully
HA 2 Target 11 LUN 0 has completed test 3 successfully
HA 2 Target 10 LUN 0 has completed test 3 successfully
HA 2 Target 3 LUN 0 has completed test 3 successfully
HA 2 Target 9 LUN 0 has completed test 3 successfully
HA 2 Target 2 LUN 0 has completed test 3 successfully
HA 2 Target 12 LUN 0 has completed test 3 successfully
HA 3 Target 5 LUN 0 was Stopped on test 3

HA 3 Target 6 LUN 0 was Stopped on test 3



HA 3 Target 4 LUN 0 was Stopped on test 3
HA 3 Target 9 LUN 0 was Stopped on test 3
HA 3 Target 10 LUN 0 was Stopped on test 3
HA 3 Target 1 LUN 0 was Stopped on test 3
HA 3 Target 3 LUN 0 was Stopped on test 3
HA 3 Target 0 LUN 0 was Stopped on test 3
HA 3 Target 7 LUN 0 was Stopped on test 2
HA 3 Target 11 LUN 0 was Stopped on test 2
HA 3 Target 8 LUN 0 was Stopped on test 2
ALL TESTS HAVE BEEN COMPLETED

Starting Post-Test Actions
Done Post-Test Actions



The Tape Manufacturing & Screening Module
Introduction

The Tape Manufacturing & Screening Toolbox is the easiest to use, most versatile, and fastest
tape testing product on the market. A true multi-threaded, multiple host bus adapter, multi-drive
screening and testing tool, the Tape Screening Toolbox allows you to:

- confirm that the proper drives are in the subsystem

- download new drive firmware if needed

- set compression on or off

- create an individual text log file for each device tested

- run ANY external program as a part of the test sequence

- log and track all error information

- run any type of test, or sequence of tests at full bus and device speeds

- log all test process activities, drive information, and any errors to an Access database

All processes and test sequences are created from a graphical user interface — no programming
or scripting is required! Time from installation to running a complete test process can be as little
as 5 minutes!

The Tape Screening Toolbox will test SCSI, Fibre Channel, iSCSI, and ATAPI interface tape
drives. It runs under Windows operating systems, and will work with any SCSI, FC, iSCSI, or
ATAPI host bus adapters.

It can simultaneously test all tape drives connected to up to eight HBA'’s in a given system — up to
a maximum of 250 tape drives at a time.

Testing throughput speed will be dependant upon the maximum throughput that the Host Bus
Adapters and your system can sustain. The faster your storage subsystem is the better
throughput you will obtain. All test speeds can be monitored at any time during testing.

Test Methodology

The Tape Screening Tool looks at the tape test process as three distinct sections or phases,
4. Pre-Test Actions

5. Testing

6. Post-Test Actions

Pre-Test Actions

The pre-test process allows your test to screen the attached drives by the following
qualifiers:



Drive Vendor — you can specify that a drive must match a certain vendor code, or the
drive will be rejected from the test. Example = "QUANTUM”

Drive Product — you can specify that a drive must match a certain product code, or the
drive will be rejected from the test. Example = “SDLT600"

Drive Firmware Version — you can specify that the firmware version of each drive must
match a specified version. If the version does not match the drive under test the drive
can either be rejected, or the proper firmware file can be downloaded info the drive.
Rewind All Drives — all drives can be rewound before the test sequence is started.

Set Compression On or Off — test with or without data compression enabled.

Clear Log Pages — all Log Page (error and performance) data can be cleared at the
beginning of the fest process.

Record Mode or Log Page data — all Mode and/or Log page data can be logged at the
beginning of the fest process.

During the test process, each drive will be individually checked against any or all of the

above parameters.

The entire pre-test process definition is accomplished by using the simple GUI choices as
show below:

Tape Manufacturing Module E|
Test Sequence: M Pre-Test Actions ] Test Setup] Post Test Actions] Test Status] Bus O Target 255 atap
Check: I Target 0: HL-DT-5T CO-ROM GCR-24838
s —— b o o
; \P;::::t <<> ,’: : 2:2 IIIIIIII Taget 0 WOC W16 00IB-00FLIAD
Bus 3: Target 285: atapi

" Download Firmware

Firmware File Marme = Browse

Set Compressian Set Compression
s i .-
N OFF Mo Change

Tal MTL

Test Progress: 5 Target B OVERLAND LxB

¥ Rewind &)l Drives Target 103 SEAGATE ST318451FC
[ Cable/Data Path Integrity Test Target 110: SEAGATE ST3T8304FC

Target 111: HITACHI DK32DJ-72FC
¥ Clear Log Pagss Target 112: SEAGATE 5T318451FC
o Sl Fepes (s Target 113 IBM  DDYF-T18350R

Target 114 1BM  DDYF-T183505
Target 115 IBM  DDYF-T183505
Target 117: HITACHI DK320J-72FC

Target 118 HITACHI DE320J-F2FC
Save to File e

Target 115: 1BM  DDYF-T183505
oK | Start Test

Target 120: SEAGATE ST318304FC

Load Setup

‘ ‘ Save Setup




Testing

The test process will be made up of one or more tests assembled into test sequences. Each test
sequence is defined by selecting test definition parameters from the Test Configuration Menu.
Once a test is defined the test is added to the test sequence list.

The following tests can be used in a test sequence:

Type of Test
- Write
-  Read
- Write FileMark
- Read FileMark
- Rewind
- Space Forward by Block
- Space Forward by FileMark
- Space Reverse by Block
- Space Reverse by FileMark
- Space to End Of Data
- Turn Compression On
- Turn Compression Off
- Clear Log Pages
- Save Log Pages
- Synchronize
- Run External Program

Data Patterns
- 13 data patterns are available
- Data compare onread can be turned on or off

Test Duration
- Read and Write tests can be selected to run for a specified time, or run until a
specified amount of data has been transferred.



In the same manner as the pre-test conditions, tests are easily and quickly defined with
the GUI as shown below — no editing, no syntax or language to learn, no way to make a

mistake!

Tape Manufacturing Module

Test Sequence: Remove Test
1. Rewind
2. ‘Wwiite - 500 MBytes, Al Zeroz and O
3. write FileMark
4. Rewind
5. Read - 500 MEytes, &kt Zeros and O
6. Fead Filebark
7. Synchronize
8. External Program
9. Rewind
3 ?
Test Progress:
Save to File
oK Start Test

Pre-Test Actions  Test Setup lF'ostTest dctions | Test Status |

Type of Test
" Wwiite  Read!  ‘Write FileMark © Read Filebark
* Rewind

" Space ~

. " "
" Compression ON " Compression OFF
" Clear Log Pages " Save Log Pages
" Download Firmware " Spnchionize

Q External Program

‘ Add This Test to Test Sequence

Download File/External Program Executable

&M an21 2004, exe Browse
Stop Test After

C Time |1 Min " Transfer 500 MEB
Test Data

Pattern |Altemating [0%1) - | v Read Compare

3

‘ ‘ Save Setup

Load Setup

m Busz 0: Target 255: atapi

& Target 0 HLDT-ST CO-ROM GCR-84536

m Busz 1: Target 255: atapi
m Busz 2: Target 255: atapi

Target 0: WDC WD 16 O0UB-00FUAQD
m Bus 3 Target 255; atapi

Target 0: Mastor 6 YDS0LD
m Buz 4: Target 7. adpulB0m

23 Target B OVERLAND LB
m Buz 5 Target 7: lpxnds
Target 109 SEAGATE ST318451FC
Target 110: SEAGATE ST318304FC
Target 111 HITACH! DE320J-F2FC
Target 112 SEAGATE ST318451FC

Target 113:IBM  DDYF-T18350R
Taget 114:IBM  DDYF-T183505
Taget 115:IBM  DDYF-T183505

Target 117 HITACHI DE32D.-F2FC
Target 118: HITACHI DE320.-72FC
Target 113 [BM  DDYF-T183505

Target 120: SEAGATE ST318304FC

Post-Test Actions

Once a test sequence is finished you may want to perform certain post-test actions. These
include rewinding or unloading all of the tapes down, recording each tapes LOG PAGE
information to the database, and clearing each drives LOG PAGE information.




Getting Started

Choosing the Tape Screening Module from the Tape Menu of the SCSltoolbox will present you
with this screen:

Tape Manufacturing Module El

Viesl Sieaiie M Pre-Test Actions lTestSetup] Post Test Actions] TestStatus]

Check: Action: S5 Target 0 HL-DT-5T CO-ROM GCR-84836

[ Wendar £ o Bus 1: Target 255: atapi
[ Product < rSop | o

Target 0 WDC WD 16 00JB-DOFUAD

[ Wersion <> .
Stop Buz 3 Target 255: atapi

" Downoad Fi
prmRasTimEE Target 0: Mastor 6 YOS0LO

Firrnweare: File Mame = Browse Bus 4: Target 7- Symmpi

o gi]t Compression ~ gie:tFCDmpression " No Change @ Target 0: QUANTUM SuperDLT1
£ Target 1: OYVERLAND LB

Test Progress: Target & SEAGATE ST336732LC
Target 10: [BM  IC35L01ELMW/DY10-0

[ Rewind &ll Drives
I Cable/Data Path Integrity Test

[™ Clear Log Pages
™ Save Log Pages to Databaze

Save to File

ak. Start Test ‘ ‘ Save Setup Load Setup

The left side of the screen has Test Sequence and Test Progress list boxes, the center part of the
screen has several tabbed pages for configuring the test process, and the right side of the screen
shows a tree display of all of the adapters and devices attached to the system.

There are several buttons at the bottom of the screen to control the testing process.

Since a test process is made up of Pre-Test Actions, Tests, and Post-Test actions, let's go
through each of these sections and see how to configure each.

Pre-Test Action Configuration

All Pre-Test Actions are defined with the following tab page:



%:'TE'TESt Actions | TestSetupI Post Test .ﬁ.ctiunsl Test Status

CIJARTUM v
SuperDLT1 ||
»
»

Remember that your Pre-Test Actions can be made up of any, all, or none of these choices — it is
up to you!



Each Action consists of a Qualifier, a User Input, and an Action. Each Action is described
below:

Vendor

Qualifier = INQUIRY VENDOR string
User Input = Enter the Vendor String to select on, for example “SEAGATE” or “IBM”
- please note that all string comparisons will be case sensitive, so if the Vendor string
of the tape is SEAGATE you must enter your User Input in all capital letters
Action = Stop — if the User Input does not match the Qualifier the drive will be de-selected and not
tested further

Product

Qualifier = INQUIRY PRODUCT string
User Input = Enter the Product String to select on, for example “ST39102”.

- please note that all string comparisons will be case sensitive, so if the PRODUCT
string of the tape is ST39102you must enter your User Input in all capital letters. Also
note that sub-string matching is implemented, so that if your User Input = ST, this will
“‘match” any Product string containing “ST”

Action = Stop- if the User Input does not match the Qualifier the drive will be de-selected and not
tested further

Version

Qualifier = INQUIRY VERSION string
User Input = Enter the Version String to select on, for example 1234.
- please note that all string comparisons will be case sensitive, and that sub-string

matching is implemented
Action = Stop- if the User Input does not match the Qualifier the drive will be de-selected and not
tested further
Action = Download Firmware — the firmware file specified in the Firmware File Name field will be
downloading into the drive before testing. Use the Browse button to seach for firmware files on
your system. Firmware files must be obtained from your tape drive vendor. All drives that require
a firmware download will be downloaded simultaneously.



Compression
Compression can be explicitly set on, off, or can be left in whatever state the drive is currently in.

Rewind All Drives
Setting this option will rewind all drives before testing begins



Clear Log Pages

Action = All drive LOG PAGES will be cleared before the test sequence is started. Log Pages
contain run-time counters such as read and write error counters, etc. Clearing these pages before
testing allows everything to be started “at zero”

Save LOG PAGES to database

Action = All drive LOG PAGE values will be recorded in the database



Test Setup

All Tests are defined with the following tab page:

Pre-Test Actions  Test Setup | Post Test .ﬁ.ctinnsl Test Statusl

elans @ =CI0)

Add Thiz Test to Test Sequence

b
e [T M Tl
N T

This page lets you define test types, and then add the test into the Test Sequence. Simply pick
from the various check boxes, then click the “Add this Test to Test Sequence” to quickly define
any type of test.



All test definition choices are explained in detail below

Type of Test

Write

The WRITE test will write data to the drive. It is a destructive test — any data previously written on
the drive will be lost.

Read

The Read test reads data from the drive and transfers those data blocks back to the host system.
This data can be verified by checking the “Compare on Reads” check button.

Write Filemark
Writes a file mark to the tape at the current position

Read Filemark
Reads a file mark from the tape at the current position

Space Forward Block
Spaces forward by one block

Space Forward FileMark
Spaces forward by one filemark

Space Forward to EOD
Spaces forward to End Of Data

Space Reverse Block
Spaces reverse by one block

Space Reverse FileMark
Spaces reverse by one filemark



Rewind
Rewinds to Beginning Of Tape

FW Download

This test is used to download firmware to the drive during a test sequence. Use the Browse
button to specify the file name of the firmware file.

Synchronize

This test is used to pause or stop testing until all drives under test have finished all their tests up
to this point. For instance, if you want to test all drives to a certain point, then when all drives
have reached that point run an external program to change a temperature chamber, you use the
Synchronize test to sync the test steps of all drives.

External Program

This test is used to run any external program as a test step. As in the above example, this could
be used to control an environmental chamber, programmable power supplies, etc. Or this could
be used to run an external program to extract factory logs or other vendor unique data at a certain
point in the test sequence.

Stop Test After

Tests can be run for either an amount of time, or until a number of blocks has been transferred.

Time
This choice allows you to specify the number of minutes to run a test. At the end of this time the
actual number of bytes and blocks of data that has been transferred can be seen in the database

entry for the test, or can be directly viewed in the Test Status tab page. All drives will test for the
same amount of time, but faster drives will have moved more data during the test time.

MB — Megabytes transferred

This choice allows you to specify the number of mega bytes to transfer during the test. Faster
drives will complete this type of test and move on to the next test in the test sequence while
slower drives go at their own pace. All drives will test the specified number of data, faster drives
will finish sooner.



Data Patterns

13 different data patterns are available for testing — and each
pattern can optionally have the data block overlaid, making a total
of 26 data patterns ! All Zeros

A repeating pattern of 00000000

All Ones
A repeating pattern of 11111111

Alternating (0/1)
A repeating pattern of 01010101

Alternating (1/0)
A repeating pattern of 10101010

Incrementing
Each block is filled with pattern 00010203040506...

Decrementing
Each block is filled with pattern FFFEFDFCFBFAF9FS...

Block Number
The block number is repeated throughout each block-size buffer

Random
Totally random data using a random number generator with period 16GBytes

User Defined

When the user selects this pattern, the user is prompted to enter a file with the desired pattern. It
is recommended this file be created with NotePad. This file can be of any length and the pattern
on the file is written to each block. The file must only contain hex digits, namely 0 thru 9, and
characters ‘a’, 'b’, ‘c’, ‘'d’, ‘e’, f.

Walking Ones

An 8-byte repeating pattern — 00000001 00000010 00000100 00001000 00010000 00100000
01000000 10000000

Walking Zeros

An 8-byte repeating pattern — 11111110 11111101 11111011 11110111 11101111 11011111
10111111 01111111



Alt (0/1) then Alt (1/0)
A two-byte repeating pattern 01010101 10101010

Alt (1/0) then (0/1)
A two-byte repeating pattern 10101010 01010101

Compare on Reads

Checking this box will cause all data read to be checked that it compares with the expected data.
If a miscompare is found the test will be aborted and the miscompare data will be recorded in the
database and will be viewable in the Test Status tab page.

Post-Test Actions

There are currently four choice, as shown below

F're-Test.-’-‘-.c:tiu:nnsI Test Setup  Post Test Actions TestStatusI




You can choose to rewind or unload all tapes down after testing, and to clear or save all Log
Page data.

Selecting Tapes to Test

Tapes are selected for testing by using the tree display at the right of the Tape Screening Toolbox
screen, as shown below

Busz 0: Target 255: atapi
Buz 1: Target 255; atapi
Buz 2 Target 255: atapi
Buz 3: Target 265: atapi
Buz 4: Target 7 Symmpi
W Target 0: QUANMTUM SuperDLT
£y Target 1: OVERLAND LB
Target 3: SEAGATE ST33E732LC
Target 10: IBR  1C35L07 8L D510-0

Clicking on a drive selects the drive for testing. Multiple drives may be selected by holding down
the Control key while clicking on drives, or a whole series of tapes may be selected by clicking on
the first drive, then holding down the Shift key while clicking on the last drive.

When a test sequence is started the drives that you have selected will be validated. Any device
that is selected, but that is not a tape drive, will be de-selected. If you have specified Pre-Test
qualifiers, such as selecting only Seagate drives, all non-qualifying devices will be de-selected.

Saving and Loading Test Configurations

Another power feature of the Tape Screening Toolbox is that once a test process has been
defined, it can be saved for later recall and use. This is done using the Save Setup and Load
Setup buttons.

Saving a Test Configuration

Once you have defined a test process (Pre-Test Actions, Tests, Post-Test Actions, and optionally
tape selection) you can save this entire test process by clicking on the Save Setup button.

Once you have specified the file name to save your test definition to, you will be asked if you want
to save the tape selection as well .



You choose to not save the tape selection, or you can save the same tapes are are currently
selected.

If you choose to save the currently selected tapes, when you load this test definition later it will
look for tapes at the same addresses. If there was a tape at HA2 Target 3, and there is a tape
there now, it will be tested. If it is not there now, that will not cause a problem.

If you choose to not save the tape selection, then when you reload the test definition later you will
have to manually select the drives to test again.



Loading a Test Configuration

Just click on the Load Setup button to reload a previously defined test configuration.

Starting the Test Process

Once at least one test has been defined and added to the Test Sequence, and once at least one
tape drive has been selected, you can start the test process.

Just click on the Start Test button!

The Test Progress box will display a message that the selected drives are being verified, then
any Pre-Test Actions will be performed and shown in the Test Progress box.

Once all Pre-Test Actions are finished the Test Sequence will be executed.

Each tape under test has it's own execution thread, and will run the tests in the test sequence as
fast as it can. This can lead to faster drives processing through the test sequence faster than
others. To check individual drive status, and to pause or stop a test on an individual drive, just
right-click on that drive in the tree display

During Testing — individual drive

As a tape is being tested it will be displayed with a Blue highlight in the tree display.
During testing each tape drive can have:

The current test Paused

Testing resumed

The current test stopped

All testing for this drive stopped

The status of the current test displayed

Pausing a Test

Move the cursor over the tape of interest, then click the Right mouse button. Clicking the Pause
choice will pause the current test on that drive. The drive will now be displayed with a Magenta
highlight in the tree display.



Resuming a Test

Right click on the paused drive, then click the Resume Test choice to resume testing. The drive is
displayed in Blue highlight again

Stopping a Test

Right click on a drive, then choose either the Stop Current Test, or Stop All Tests choice

Viewing Test Status

Status Display

Test Status:
Mumnber of Blocks Transfered:
Mumber of Bytes Transfered:

Thiz Drive's Tranzfer Fate;

Time Running:

E ztimated Time Femaining:

Tatal Spztem Transfer Rate:

Total System Burst B ate:

Test being min on Ha 4, Target 0, Lun O

1. wiite - 1 Minutez, Fandom

Test In Progress

1053

EE.19 ME

368 MB/zec

18 zeconds

47 zeconds remaining

3 B8 MB/zec

358 MB/zec

Right clicking on a drive and choosing the Get Status choice will display the following screen:

)

Data that is shown is:

The name of the test that is currently running,

Test Status

Number of Blocks Transferred

Number of Bytes Transferred

The average transfer rate (over time) achieved

Time running



Estimated time remaining
Total System Transfer Rate
Total System Burst Rate

All data is updated every few seconds

During Testing — All Drives

As the test sequence progresses it is possible to view status on each drive for each test of the
sequence. This is done at the Test Status tab page

All performance and error data for each test of each drive is viewable here.

The Test Status Page

The test status pages appears as below:



E F're-Test.-‘i‘-.ctiu:unsl TestSetupI Post Test Actions T est Status I

Hé 4, Target 0, Lun 0, 3

1. 'wiite - 1 Minutez, Random -




The Drives Pulldown

Use the Drives Pulldown box to choose which tape

Pre-Test.ﬁ.ctiDns] TestSetup] Post Test Actions T est Statug

el (HA 3, Target 0, Lun 0, SEAGATE | 5 S451FC

Ha 2, Target 2, Lun 0, SEAGATE , ST3310:LC FY
Tests Ha 2, Target 3, Lun 0, SEAGATE , ST33102LC

Ha 2, Target 9, Lun 0, SEAGATE | ST33102LC

Ha 2, Target 10, Lun 0, SEAGATE | ST30ZLC

Ha 2, Target 11, Lun 0, SEAGATE |, 5T239102LC
Mumb|HA 2, Target 12, Lun 0, SEAGATE | 5T39102LC

3. Target 0, Lun 0, SEAGATE . 5T318451FC
Wl HA 2. Target 1, Lun 0, SEAGATE | STAH304FC
Ha 3, Target 3, Lun 0, SEAGATE , ST3I18451FC
H& 3, Target 10, Lun 0, SEAGATE | ST318304FC hl

ThrEOve = TTarser fale, 1266 ME7Set

Time Running: 77 seconds
E ztimated Time Remaining: 0 zeconds remaining %
Tatal Systern Transfer Rate: 93.13 MEB/fzec
Tatal Spztern Burst Bate:112.05 MEB /zec

Sengze Data: M

Mizcampare [nfo: MAA

Just highlight the tape of interest



The Tests Pulldown

Use the Tests Pulldown to choose which test to view

Pre-Test.ﬁ.ctiDns] TestSetup] Post Test Actions  Test Status l

Dirives |H.-’-'-. 3. Target 0, Lun 0, SEAGATE , ST318451FC ﬂ

ICEER (S equential wiite - i j
Random “erify -1 Minutes
Sequential Ywrite - 2000000 Blockz
Sequential Read - 2000000 Blocks
e Random Yerify - 15 Minutes

Murnber of Butes Tranzsferred: 976.56 MEB
Thiz Drive's Transfer Rate: 12.68 ME/sec
Time Running: 77 seconds
E ztimated Time Remaining: 0 zeconds remaining
Tatal Systern Transfer Rate: 93.13 MEB/fzec
Tatal Spztern Burst Bate:112.05 MEB /zec

Sengze Data: M

kizcompare [nfo; MAA

Stopping Tests

Use the Stop Current Test or Stop All Tests buttons at the bottom of the Tape Screening
Toolbox page to stop testing.

Choosing the Stop Current Test button will stop the current test running on all drives — if there
are more tests in the test sequence each drive will go on to what is the next test for it.

Choosing the Stop All Tests button will stop all testing on all drives



Test Results and Output Data

Database data

Test results are written to an Access database — the database file name is
TapeScreenDatabase.mdb, and it is located in the folder where SCSltoolbox or the Stand Alone
Tape Screening Toolbox is installed.

If you have Access installed on your system you can double-click on this file to view it's contents.
This data is also written as a comma-delimited text file called TapeScreenDatabase.txt

There are two tables — Test and Information.

The Test table stores the following information for each test or test event:

ComputerNam e
DateTimeStamp
HBA
TARGET
Lun
Vendor
Product
SerialNum
Version
BlkSz
Capacity
Adapter
Comment
TestName
Pattern
TestResult
TestStartTime
TestEndTime
TimeToDoTest
NumMBToDev
NumMBFromDev
TotMBTrans
TransRateTo
TransRateFrom
TotTransRate
SenseOnFailure
MiscompareLBA
MiscompareOffset
MiscompareExpected
MiscompareActual

Here is a (partiall) screen shot of the test table:



Computertlame| DateTimeStamg| HBA | Tid | Lun |  Vendor |  Product | SerialNum |Version| BlkSz | Capacity |  Adapter | Comment | TestMame | Pattem | T

10:59 P -1 -1 -1 - - -1 -1 - - - -
__|gatewsay 103 1:11:03 P 2 [u] 0| SEAGATE ST39102LC LJA15511 HPO3 512 17664228 adpulBOm Test Started Random ‘erify Decrementing  Tes
__|gateway 03 1:11:03 PM 2 9 0| SEAGATE STI02LC LJA16E90 HPO3 512 17783111 adpulBOm Test Started Random ‘erify Decrementing  Tes
__|gatewsay 03 1:11:03 PM 2 12 0 SEAGATE ST39102LC LI521079 HPO3 512 17783111 adpulB&0m Test Started  Random “erify Decrementing  Tes
__|gatewsay 103 1:11:03 P 3 [u] 0| SEAGATE ST318451FC 3CCO22v0Q F2ED 512 35566477 gl2100 Test Started Random ‘erify Decrementing  Tes
__|gateway 03 1:11:03 PM 3 2 O/ HITACHI DK32DJ-72FC  300A6804 AIAD 512 144410879 2100 Test Started Random ‘erify Decrementing  Tes
__|gatewsay 03 1:11:38 PM 3 2 0 HITACHI DK32DJ-72FC | 300AG804 AJAI 512 144410879 g2100 Test Ended Random “erify Decrementing  Tes
__|gatewsay 03 1:11:38 PM 3 [u] 0| SEAGATE ST318451FC 3CCO22v0Q F2ED 512 35566477 gl2100 Test Ended Random ‘erify Decrementing  Tes
__|gateway 03 1:11:38 PM 2 12 0| SEAGATE STI02LC LIe21079 HPO3 512 17783111 adpulBOm Test Ended Random ‘erify Decrementing  Tes
__|gatewsay 03 1:11:38 PM 2 9 0 SEAGATE ST39102LC LJA16E30 HPO3 512 17783111 adpulB&0m Test Ended Random “erify Decrementing  Tes
__|gatewsay 03 1:11:38 PM 2 [u] 0| SEAGATE ST39102LC LJA15511 HPO3 512 17664228 adpulBOm Test Ended Random ‘erify Decrementing  Tes
__|Ending Test SedJ03 1:11:39 PM -1 LA - - - -1 -1 = - = -
| Starting Test Se 103 1:16:34 PM -1 S o e o -1 -1 e e e e
__|gateway 103 1:16:50 P 2 [u] 0| SEAGATE ST39102LC LJA15511 HPO3 512 17664228 adpulBOm Test Started Random Write/ Random Tes
__|gateway 03 1:16:50 PM 2 2 0| SEAGATE STI02LC LIEG4426 HPO3 512 17783111 adpulBOm Test Started Randorm Write/ Randorm Tes
__|gatewsay 03 1:16:50 PM 2 3 0 SEAGATE ST39102LC LJAD4046 HPO3 512 17783111 adpulB&0m Test Started  Random Write/ Random Tes
__|gateway 103 1:16:50 P 2 =] 0| SEAGATE ST39102LC LJATEE90 HPO3 512 17783111 adpulBOm Test Started Random Write/ Random Tes
__|gateway 03 1:16:50 PM 2 10 0| SEAGATE STI02LC LJB93435 HPO3 512 17783111 adpulBOm Test Started Randorm Write/ Randorm Tes
__|gatewsay 03 1:16:50 PM 2 1 0 SEAGATE ST39102LC LIADZ465 HPO3 512 17783111 adpulB&0m Test Started  Random Write/ Random Tes
__|gateway 103 1:16:50 P 2 12 0| SEAGATE ST39102LC LJ521079 HPO3 512 17783111 adpulBOm Test Started Random Write/ Random Tes
_ | mateway 03 1:16:50 PM 3 0 0 SEAGATE STIB451FC | 3CC022vA F26D 512 35566477 2100 Test Stated  Randarn Write/ Randorm Tes
_ | ateway 103 1:16:50 PM 3 1 0 SEAGATE ST318304FC | 3ELO0SMD 0001 512 35864300 2100 Test Stated  Random Write/ Random Tes
__|mateway 03 1:16:50 PM 3 2 0 HITACHI DK320DJ-72FC | 300AGE04 AJAZ 512 144410879 12100 Test Stated  Random Write/ Random Tes
__|mateway J03 1:16:50 PM 3 3 0 SEAGATE STIB451FC | 3CCO1XM F26D 512 35566477 2100 Test Stated  Randarn Write/ Randorm Tes
__|gatewsay 03 1:16:50 PM 3 4 0 1BM DDYF-T18350R FEI1L 512 358566477 2100 Test Started  Random Write/ Random Tes
__|gateway 103 1:16:50 PM 3 5 0/1BM DDYF-T183503 WYVEDY 512 35566477 gi2100 Test Started Random Write/ Random Tes
_ |nateway 03 1:16:50 P 3 B 0/1BM DDYF-T183503 WWEDY 512 35566477 gl2100 Test Started Randorm Write/ Randorm Tes
_ | ateway 103 1:16:50 PM 3 7 0 HITACHI DK320J-72FC | 300A3589 ADAY 512 144410879 2100 Test Stated  Random Write/ Random Tes
__|mateway 03 1:16:50 PM 3 g 0 HITACHI DK320DJ-72FC | 300A2816 AJAZ 512 144410879 12100 Test Stated  Random Write/ Random Tes
_ |nateway 03 1:16:50 P 3 9 0/1BM DDYF-T183503 WWEDY 512 35566477 gl2100 Test Started Randorm Write/ Randorm Tes
_ | ateway 103 1:16:50 PM 3 10 0 SEAGATE ST318304FC | 3ELO0SNC 0001 512 35864300 2100 Test Stated  Random Write/ Random Tes
__|mateway 03 1:16:50 PM 3 11 0 HITACHI DK320DJ-72FC | 300A0594 AJAZ 512 144410879 12100 Test Stated  Random Write/ Random Tes
__|mateway 03 1:17:11 PM 3 g 0 HITACHI DK320J-72FC | 300A2816 AAD 512 144410879 2100 Test Ended Randorm Write/ Randorm Mis
_ | ateway 103 1:18:02 PM 3 2 0 HITACHI DK320J-72FC | 300AGE04 ADAY 512 144410879 2100 Test Ended Random Write/ Random Mis
_ | mateway 03 1:21:22 PM 3 3 0 SEAGATE STIB451FC | 3CCO1%M F26D 512 35566477 2100 Test Ended Randorm VWrite/ Randorm Tes
__|mateway 03 1:21:24 PM 3 0 0 SEAGATE STIB451FC | 3CC022vA F26D 512 35566477 2100 Test Ended Randorm Write/ Randorm Tes
__|gatewsay 03 1:22:31 PM 3 4 0 1BM DDYF-T18350R FEI1L 512 358566477 2100 Test Ended Random Write/ Random Tes
__|gateway 03 1:22:35 PM 3 9 0/1BM DDYF-T183503 WYVEDY 512 35566477 gl2100 Test Ended Randorm Write/ Randorm Tes
__|mateway 03 1:22:36 PM 3 10 0 SEAGATE STINE304FC | 3ELOOSNG 0001 512 355964300 2100 Test Ended Randorm Write/ Randorm Tes
_ | ateway 103 1:22:36 PM 3 1 0 SEAGATE ST318304FC | 3ELO0SMD 0001 512 35864300 2100 Test Ended Random Write/ Random Tes
_ | mateway 03 1:22:44 PM 3 7 0 HITACHI DI320DJ-72FC | 300A3589 AJAZ 512 144410879 2100 Test Ended Randorm VWrite/ Randorm Tes
__|mateway 03 1:22:50 PM 3 " 0 HITACHI DK320J-72FC | 300A0594 AAD 512 144410879 2100 Test Ended Randorm Write/ Randorm Tes
__|gatewsay 03 1:23:02 PM 3 ) 0 1BM DDYF-T183505 WWBDY 512 358566477 2100 Test Ended Random Write/ Random Tes

Here is the rest of the test table:

TimeToDaTest | NumMBToDev | NumMEFramDe]  TotmBTrans

TransRateTo | TransRateFrom| TotTransRate |SenseOnFailurg Miscomparel B4 MiscompareOfie MiscompareExf| MiscompareAct

L -1 -1 -1 -1 -1 -1 -1 -1 Starting Test S¢
A a 0 a 0 a 0] MAA, 0 a
A 0 1] 0 1] 0 0] MiA, 1] 0
A a 0 a 0 a 0 N/A 0 a
A a 0 a 0 a 0] MAA, 0 a
A 0 1] 0 1] 0 0] MiA, 1] 0
_ |3bsec a 12481 12481 0 367 3.67 MNA 0 a
_ |35sec a 23188 23188 0 BE3 .63 MAA 0 a
__|35sec 0 153.94 163.94 1] 4.4 4.4 NiA 1] 0
_ |3bsec a 154 63 154 B3 0 4.42 442 NIA 0 a
_ |35sec a 154 56 164 56 0 442 4,42 NiA 0 a
™ 1 -1 -1 -1 1 -1 -1 o il Ending Test Ses
I 1 -1 -1 -1 1 -1 -1 -1 Starting Test S¢
) a 0 a 0 a 0] MAA, 0 a
A 0 1] 0 1] 0 0] MiA, 1] 0
A a 0 a 0 a 0 MNA 0 a
) a 0 a 0 a 0] MAA, 0 a
A 0 1] 0 1] 0 0] MiA, 1] 0
A a 0 a 0 a 0 MA 0 a
) a 0 a 0 a 0] MAA, 0 a
A 0 1] 0 1] 0 0] MiA, 1] 0
A a 0 a 0 a 0] MAA, 0 a
A 0 1] 0 1] 0 0] MAA, 1] 0
A 0 1] 0 1] 0 0] MiA, 1] 0
A a 0 a 0 a 0] MAA, 0 a
A 0 1] 0 1] 0 0] MiA 1] 0
A 0 1] 0 1] 0 0] MiA, 1] 0
A a 0 a 0 a 0] MAA, 0 a
A 0 1] 0 1] 0 0] MiA 1] 0
A 0 1] 0 1] 0 0/ MiA, 1] 0
A a 0 a 0 a 0] MAA, 0 a
A 0 1] 0 1] 0 0] MiA, 1] 0
_|21sec 5075 50.69 101.44 242 24 4,83 MiA 42515068 1973 1d b5 4229 . fc 1d b5 42294
__| Tmin 12sec 18363 183.56 36719 255 256 51N T 11285515 24 9038 16 a2 69! 9a 38 1602 ad!
__| 4min 32sec 97656 976.56 1953.13 3.58 358 718 MiA 1] 0
_ | 4min 3dsec 97656 976.56 1953.13 3.56 356 713 MEA 1] 0
__| Bmin 41sec 976 56 976.56 1963 13 286 286 573 MiA 0 a
__| 5min 45sec 97656 976.56 1953.13 283 283 5.66| MiA 1] 0
__| Brin 4B6sec 97656 976.56 195313 282 282 564 MNA 0 a
__| 5min 4Bsec: 976 56 976.56 1963 13 282 282 564 NiA 0 a
__| 5min 54sec 97656 976.56 1953.13 2.78 278 5.52 MiA 1] 0
__| Brain Dsec 97656 976.56 195313 27N 271 5.43 NIA 0 a
0 a

__ | Bmin 12sec 976 56 976.56 196313 263 263 5.25 N

The Information table stores Mode and Log page information — again a screen shot:



_ Computer| DateTimeStamgHBA| Tid [Lur]  Vendor |  Product | Seriallum | Version | BlkSz | Page | Param | Data

il g 03 11103PM 2 0 0 SEAGATE ST38102LC LIATESTT HPO3 512 1 1/18 00 B3 00 00 00 00 00 00 00
__|gateway M3 1ITO3PM 2 0 0 SEAGATE ST39102LC LJATS511 HPO3 512 2 -1/80180 00 0A 00 00 00 00 00 00 00 00 00 00
_|gateway | JO31ITO3PM 2 0 0 SEAGATE ST3M02LC LJATSE11 HPO3 512 3 114 000000000AD00000DE0200000
_ |oateway |03 11T03PM 2 0 0 SEAGATE ST39102LC LIAT5511 HPO3 512 4 -1/00 18 32 0C 00 00 00 00 00 40 00 00 0 OC
__|gateway M3 1ITO3PM 2 0 0 SEAGATE ST39102LC LJATS511 HPO3 512 7 -1/0008 E3 0000 00 0000 00 00
_|gateway | JO31ITO3PM 2 0 0 SEAGATE ST3M02LC LJATSE11 HPO3 512 ] 111400 FF FFO000 FF FFFFFFE00300C
_ |oateway |03 11T03PM 2 0 0 SEAGATE ST39102LC LIAT5511 HPO3 512 0 -1/02 10 00 00 00 00 00 00 00 00
__|gateway M3 1ITO3PM 2 0 0 SEAGATE ST39102LC LJATS511 HPO3 512 26 -1/0000 00 0000 01 0000 00 04
_|gateway | JO31ITO3PM 2 0 0 SEAGATE ST3M02LC LJATSE11 HPO3 512 il -1/86 03 00 00 00 00 00 0000 01

_ |oateway |03 11T03PM 2 0 0 SEAGATE ST39102LC LIAT5511 HPO3 512 il -1/0000

__|gateway M3 1IT03PM 2 9 0 SEAGATE ST39102LC LJATEEI0 HPO3 512 1 118 00 E8 00 00 00 00 00 00 00
_|gateway | JO31ITO3PM 2 9 0 SEAGATE ST3M02LC LJA1BE50 HPO3 512 2 -1/80 80 00 0A 00 00 00 00 §il 00 00 00 00 00
_ |oateway |03 11T03PM 2 9 0 SEAGATE ST39102LC LIATBEI0 HPO3 512 3 114 DD 0000 00 0A 00 0000 DB 02 00 00 0°
__|gateway M3 1ITO3PM 2 9 0 SEAGATE ST39102LC LJATEEI0 HPO3 512 4 -1/00 18 32 0C 00 00 0000 00 00 00 00 00 OC
_|gateway | JO31ITO3PM 2 9 0 SEAGATE ST3M02LC LJA1BE50 HPO3 512 7 -1/00 08 B8 0000 00 0000 00 00

_ |oateway |03 11T03PM 2 9 0 SEAGATE ST39102LC LIATBEI0 HPO3 512 a 111400 FF FF 00 00 FF FF FF FF 8003 001
__|gateway M3 1ITO3PM 2 9 0 SEAGATE ST39102LC LJATEEI0 HPO3 512 o -1/02 10 00 0000 00 00 00 00 00
_|gateway | JO31ITO3PM 2 9 0 SEAGATE ST3M02LC LJA1BE50 HPO3 512 26 -1/00100 00 000001 0000 00 04

_ |oateway |03 11T03PM 2 9 0 SEAGATE ST39102LC LIATBEI0 HPO3 512 28 -1/88 03 0D 00 00 00 00 00 00 01

__|gateway M3 1ITO3PM 2 9 0 SEAGATE ST39102LC LJATEEI0 HPO3 512 1] -1/0000

_|gateway | JO31ITO3PM 2 12 0 SEAGATE ST3M02LC LJ521079 HPO3 512 1 118 00 E6 00 00 00 00 00 00 00

_ |oateway |03 11T03PM 2 12 0 SEAGATE ST39102LC L1521079 HPO3 512 2 -1/80180 00 0A 00 00 00 00 00 00 00 00 00 00
__|gateway | JOI1ITO3PM 2 12 0 SEAGATE ST39102LC LJ521079 HPO3 512 3 1/14 D0 000000 0A 000000 D5 0200 00 O°
_ |gateway | JO31ITO3PM 2 12 0 SEAGATE ST39M02LC LJ521079 HPO3 512 4 -1/0018 32 0C 00 00 0000 00 00 00 00 00 0C
_ |oateway |03 11T03PM 2 12 0 SEAGATE ST39102LC L1521079 HPO3 512 7 -1/00 08 E3 00 00 00 00 00 00 00
__|gateway | JOI1ITO3PM 2 12 0 SEAGATE ST39102LC LJ521079 HPO3 512 ] 111400 FF FF 0000 FF FFFFFFE00300(
_ |gateway | JO31ITO3PM 2 12 0 SEAGATE ST39M02LC LJ521079 HPO3 512 o -1/02 10 00 0000 00 00 00 00 00

_ |oateway |03 11T03PM 2 12 0 SEAGATE ST39102LC L1521079 HPO3 512 26 -1/00100 00 0000 01 00 00 00 04
__|gateway | JOI1ITO3PM 2 12 0 SEAGATE ST39102LC LJ521079 HPO3 512 26 -1/86 03 00 00 00 00 00 0000 01

_ |gateway | JO31ITO3PM 2 12 0 SEAGATE ST39M02LC LJ521079 HPO3 512 1] -1/0000

_ |oateway |03 11T03PM 3 0 0 SEAGATE ST318451FC  3CCO22VO F26D 512 1 1/ 1800 FO 00 0000 00 00 00 00
__|gateway M3 1ITO3PM 3 0 0 SEAGATE ST31B451FC  3CCO22vQ F26D 512 2 -1/80180 00 00 00 00 00 00 00 00 0000 00 00
_ |gateway | JO31ITO3PM 3 0 0 SEAGATE STIB461FC  3CCO22v0 F260 512 3 -1/02 B8 000000 04 0000 01 5A02 00 00 01
_ |oateway |03 11T03PM 3 0 0 SEAGATE ST318451FC  3CCO22VO F26D 512 4 -1/0023 83 0A 00 00 00 00 00 00 00 00 00 00
_ |gateway | MO3I1ITO3PM 3 0 0 SEAGATE STI1B451FC  3CCO22vQ F26D 512 7 -1/0008 FO 0D 000000000000

_ |gateway | JO31ITO3PM 3 0 0 SEAGATE STIB461FC  3CCO22v0 F260 512 ] 111400 FF FF 0000 FF FFFFFFE00300C
_ |oateway |03 11T03PM 3 0 0 SEAGATE ST318451FC  3CCO22VO F26D 512 0 -1/02 10 00 00 00 00 00 00 02 48

_ |gateway | MO3I1ITO3PM 3 0 0 SEAGATE STI1B451FC  3CCO22vQ F26D 512 25 -1/00145 00 0000 00

_ |gateway | JO31ITO3PM 3 0 0 SEAGATE STIB461FC  3CCO22v0 F260 512 26 -1/00100 00 0000 01 0000 00 04

_ |oateway |03 11T03PM 3 0 0 SEAGATE ST318451FC  3CCO22VO F26D 512 28 -1/88 03 0D 00 00 00 00 00 00 01

_ |gateway | MO3I1ITO3PM 3 0 0 SEAGATE STI1B451FC  3CCO22vQ F26D 512 1] -1/0000 OF 00 00 00

_ |gateway |J031IT03PM 3 2 0 HITACHI DKI2DJ-72FC  300A5604 AJAZ 512 1 11800 FO 000000000001 ©2

_ |oateway W03 111:03PM 3 2 0 HITACHI DK32D.J-72FC  300ABE04 ADAS 512 2 -1/80180 00 00 00 00 00 00 00 00 00 00 00 00

Text File Output Data

A separate text output file will be created for each device that is tested by the Manufacturing
Module. The name of these files is a combination of the device address (bus-target-lun) and the
device serial number if available. For instance the example file here is named “5-002-00-
0001000125.Log”

This file contains all information about the drive, and about the tests that were run. The results of
the Manufacturing test run, as shown below:

>> SCSI Toolbox32, Version 5. 0. 0 (build) 40211, running on \G64-XP

Test Date: 02/12/2004 14:55:43

Device: 5:2:.0 SONY SDZ-100 Serial: 0001000125
Results:
02/12/2004 14:55:43 TEST 1 of 12:
Rewind

02/12/2004 14:55:43 Test Completed Successfully

02/12/2004 14:55:43 PASSED



02/12/2004

02/12/2004

02/12/2004

14:55:43 TEST 2 of 12:
Write Test; Sequential; for 2000.00 MBytes
Fixed-Length Transfers of 1 (0x0001) Blocks
Data Pattern: Alt Zeros and Ones

14:56:25 Test Completed Successfully

14:56:25 PASSED

02/12/2004

02/12/2004

02/12/2004

14:56:26 TEST 3 of 12:
Write FileMark

14:56:27 Test Completed Successfully

14:56:27 PASSED

02/12/2004

02/12/2004

02/12/2004

14:56:27 TEST 4 of 12:
Write Test; Sequential; for 1000.00 MBytes
Fixed-Length Transfers of 1 (0x0001) Blocks
Data Pattern: Random

14:57:06 Test Completed Successfully

14:57:06 PASSED

02/12/2004

02/12/2004

02/12/2004

14:57:06 TEST 5 of 12:
Write FileMark

14:57:08 Test Completed Successfully

14:57:08 PASSED

02/12/2004

02/12/2004

02/12/2004

14:57:08 TEST 6 of 12:
Rewind

14:57:21 Test Completed Successfully

14:57:21 PASSED

02/12/2004

02/12/2004

02/12/2004

14:57:21 TEST 7 of 12:
Read Test; Sequential; for 2000.00 MBytes
Fixed-Length Transfers of 1 (0x0001) Blocks
Data Pattern: Alt Zeros and Ones

14:58:07 Test Completed Successfully

14:58:07 PASSED

02/12/2004

14:58:07 TEST 8 of 12:



02/12/2004

02/12/2004

Read FileMark

14:58:07 Test Completed Successfully

14:58:07 PASSED

02/12/2004

02/12/2004

02/12/2004

14:58:07 TEST 9 of 12:
Read Test; Sequential; for 1000.00 MBytes
Fixed-Length Transfers of 1 (0x0001) Blocks
Data Pattern: Random

14:58:47 Test Completed Successfully

14:58:47 PASSED

02/12/2004

02/12/2004

02/12/2004

14:58:47 TEST 10 of 12:
Rewind

14:58:53 Test Completed Successfully

14:58:53 PASSED

02/12/2004

02/12/2004

02/12/2004

14:58:53 TEST 11 of 12:
Space Tape Test; Forward to EOD

14:59:02 Test Completed Successfully

14:59:02 PASSED

02/12/2004

02/12/2004

02/12/2004

14:59:02 TEST 12 of 12:
Rewind

14:59:09 Test Completed Successfully

14:59:09 PASSED

Other output data

Clicking on the “Save to File” button under the Test Progress window will save the contents of the
Test Sequence and Test Progress windows to a file — in text mode.

Here is a sample of this type of output:

Output from Tape Screening Toolbox
The time is Fri Mar 14 10:21:47 2003



Test Sequence:

Random Write/Read - 15 Minutes
Sequential Write - -1 Blocks
Random Read - 60 Minutes

Test Progress:

Verifying selected devices

Device 2:14:0 deselected - not a tape
Device 2:15:0 deselected - not a tape
Device 3:128:0 deselected - not a tape

Starting Pre-Test Actions

Spinning Up drive 2-0-0

Spinning Up drive 2-2-0

Spinning Up drive 2-3 -0

Spinning Up drive 2-9-0

Spinning Up drive 2-10- 0

Spinning Up drive 2-11 -0

Spinning Up drive 2-12 - 0

Spinning Up drive 3-0-0

Spinning Up drive 3-1-0

Spinning Up drive 3-3-0

Spinning Up drive 3-4-0

Spinning Up drive 3-5-0

Spinning Up drive 3-6 -0

Spinning Up drive 3-7 -0

Spinning Up drive 3-8-0

Spinning Up drive 3-9-0

Spinning Up drive 3-10-0

Spinning Up drive 3-11-0

Done Pre-Test Actions

Test 1 Started on :
HA 2 Target O Lun 0 SEAGATE ST39102LC
HA 2 Target 2 Lun 0 SEAGATE ST39102LC
HA 2 Target 3 Lun 0 SEAGATE ST39102LC
HA 2 Target 9 Lun 0 SEAGATE ST39102LC
HA 2 Target 10 Lun 0 SEAGATE ST39102LC
HA 2 Target 11 Lun 0 SEAGATE ST39102LC
HA 2 Target 12 Lun 0 SEAGATE ST39102LC
HA 3 Target O Lun 0 SEAGATE ST318451FC
HA 3 Target 1 Lun 0 SEAGATE ST318304FC
HA 3 Target 3 Lun 0 SEAGATE ST318451FC
HA 3 Target4 Lun 0 IBM  DDYF-T18350R
HA 3 Target 5 Lun 0 IBM  DDYF-T18350S
HA 3 Target 6 Lun 0 IBM  DDYF-T18350S
HA 3 Target 7 Lun O HITACHI DK32DJ-72FC
HA 3 Target 8 Lun 0 HITACHI DK32DJ-72FC
HA 3 Target 9 Lun 0 IBM  DDYF-T18350S
HA 3 Target 10 Lun 0 SEAGATE ST318304FC
HA 3 Target 11 Lun O HITACHI DK32DJ-72FC

HA 3 Target 8 LUN 0 FAILED test 1 - miscompare on a READ at LBA = 06471482
Starting Test Number 2 on drive 3:8:0

HA 3 Target 11 LUN 0 FAILED test 1 - miscompare on a READ at LBA = 07e426e8



Starting Test Number 2 on drive 3:11:0

HA 2 Target 11 LUN 0 has completed test 1 successfully
Starting Test Number 2 on drive 2:11:0

HA 2 Target 10 LUN 0 has completed test 1 successfully
Starting Test Number 2 on drive 2:10:0

HA 2 Target 9 LUN 0 has completed test 1 successfully
Starting Test Number 2 on drive 2:9:0

HA 2 Target 3 LUN 0 has completed test 1 successfully
Starting Test Number 2 on drive 2:3:0

HA 2 Target 2 LUN 0 has completed test 1 successfully
Starting Test Number 2 on drive 2:2:0

HA 2 Target 0 LUN 0 has completed test 1 successfully
Starting Test Number 2 on drive 2:0:0

HA 3 Target 10 LUN 0 has completed test 1 successfully
Starting Test Number 2 on drive 3:10:0

HA 3 Target 9 LUN 0 has completed test 1 successfully
Starting Test Number 2 on drive 3:9:0

HA 3 Target 7 LUN 0 has completed test 1 successfully
Starting Test Number 2 on drive 3:7:0

HA 3 Target 6 LUN 0 has completed test 1 successfully
Starting Test Number 2 on drive 3:6:0

HA 3 Target 5 LUN 0 has completed test 1 successfully
Starting Test Number 2 on drive 3:5:0

HA 3 Target 4 LUN 0 has completed test 1 successfully
Starting Test Number 2 on drive 3:4:0

HA 3 Target 3 LUN 0 has completed test 1 successfully
Starting Test Number 2 on drive 3:3:0

HA 3 Target 1 LUN 0 has completed test 1 successfully
Starting Test Number 2 on drive 3:1:0

HA 3 Target 0 LUN 0 has completed test 1 successfully
Starting Test Number 2 on drive 3:0:0

HA 2 Target 12 LUN 0 has completed test 1 successfully
Starting Test Number 2 on drive 2:12:0

HA 2 Target 0 LUN 0 has completed test 2 successfully
Starting Test Number 3 on drive 2:0:0

HA 2 Target 11 LUN 0 has completed test 2 successfully
Starting Test Number 3 on drive 2:11:0



HA 2 Target 3 LUN 0 has completed test 2 successfully
Starting Test Number 3 on drive 2:3:0

HA 2 Target 10 LUN 0 has completed test 2 successfully
Starting Test Number 3 on drive 2:10:0

HA 2 Target 9 LUN 0 has completed test 2 successfully
Starting Test Number 3 on drive 2:9:0

HA 2 Target 12 LUN 0 has completed test 2 successfully
Starting Test Number 3 on drive 2:12:0

HA 2 Target 2 LUN 0 has completed test 2 successfully
Starting Test Number 3 on drive 2:2:0

HA 3 Target 0 LUN 0 has completed test 2 successfully
Starting Test Number 3 on drive 3:0:0

HA 3 Target 3 LUN 0 has completed test 2 successfully
Starting Test Number 3 on drive 3:3:0

HA 3 Target 1 LUN 0 has completed test 2 successfully
Starting Test Number 3 on drive 3:1:0

HA 3 Target 10 LUN 0 has completed test 2 successfully
Starting Test Number 3 on drive 3:10:0

HA 3 Target 9 LUN 0 has completed test 2 successfully
Starting Test Number 3 on drive 3:9:0

HA 3 Target 4 LUN 0 has completed test 2 successfully
Starting Test Number 3 on drive 3:4:0

HA 3 Target 6 LUN 0 has completed test 2 successfully
Starting Test Number 3 on drive 3:6:0

HA 3 Target 5 LUN 0 has completed test 2 successfully
Starting Test Number 3 on drive 3:5:0

HA 2 Target 0 LUN 0 has completed test 3 successfully
HA 2 Target 11 LUN 0 has completed test 3 successfully
HA 2 Target 10 LUN 0 has completed test 3 successfully
HA 2 Target 3 LUN 0 has completed test 3 successfully
HA 2 Target 9 LUN 0 has completed test 3 successfully
HA 2 Target 2 LUN 0 has completed test 3 successfully
HA 2 Target 12 LUN 0 has completed test 3 successfully
HA 3 Target 5 LUN 0 was Stopped on test 3

HA 3 Target 6 LUN 0 was Stopped on test 3

HA 3 Target 4 LUN 0 was Stopped on test 3

HA 3 Target 9 LUN 0 was Stopped on test 3

HA 3 Target 10 LUN 0 was Stopped on test 3

HA 3 Target 1 LUN 0 was Stopped on test 3

HA 3 Target 3 LUN 0 was Stopped on test 3

HA 3 Target 0 LUN 0 was Stopped on test 3

HA 3 Target 7 LUN 0 was Stopped on test 2

HA 3 Target 11 LUN 0 was Stopped on test 2



HA 3 Target 8 LUN 0 was Stopped on test 2
ALL TESTS HAVE BEEN COMPLETED

Starting Post-Test Actions
Done Post-Test Actions






ATA Command Compliance Testing

INTRODUGCTION ...ccettettttt ettt e e e e e e sttt et e ae e e s s s aabe e et aaeeeaastebeeeeaaeeeaaanssbbeeeaaeeesansnnbeeeaaeseaanns 330
REQUIREMENT S ...ttt ettt ettt e e e s e sttt e et e e e s e s s et b et e e ee e e s e aasbeeeeeeaeeseaannbasaeeeaeeseannnbneneeeaens 330
Hardware REQUIFEIMENTS .......coi ittt ettt ettt s bbbt ekt e e s bt e e e s anbr e e e s annneeas 330
USEI REQUITEIMENTS ....eeiiiiiitiiti ettt ettt ettt ettt sttt e e skt e e skttt e e okt e e e e s bbb et e s bbe e e e s aabb e e e s snnneeesannneeas 331
TEST METHODOLOGY ....ciiiiiiiiiie ettt e e s sttt e e e e e st te e e e e e e s s s s s baaeeaaeeessassbeaeeeaeeeseassstteneeaeeesanssrnees 332
NORMAL AND ERROR STATUS ...ettttuuteeeteettttiaeeetetetstuasaaseaeteestssaaaaaeteeesssaan e seaeteestana s seeeteessnnnaaeeeeeennnnnns 332
N DL e 332
EXCEPTIONS ..ottt ettt e ettt e e e et et ettt e e e e e et et e ba b e e e e et e e et e b e e e e e et e ee b e e e e e e e eesbnn e eeeeeeennnanns 332
Idle and StaNdBY ........ooooiiiii 332
0] 1T o 332
Y=o 01 1Y (== N 332
DETERMINING THE DRIVE’S CAPABILITIES AND STATE ....uuuuttttttteeeiaattteeeeeaeseaaaststseeaeaessaannrssseeeesssssannssseeseens 333
THE STB ATA/SATA COMMAND COMPLIANCE TEST ..tttiiiiiiiiiiiiiiiiete et e e e e sieieeee e e e e s 334
TEST EXECUTION L.ttt e e s e e e e e e e e e e e e e s e e e e e e e e e e e e e e e e e e e e e e e s e e e e e aeaeaaeas 335
CUSTOMIZING THE TEST SOURCE CODE .....tutttttetetssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnssmsssnnmnmnnnmmnn 338
OPENING thE PIOJECT ......eeeiieiieeee ettt et e e e bt e e s e bt e e e e bt e e e e s abn e e e e abaeeeeneee 338
VYo [ T To JRY{01 8 I oY/ eTe] 4101 =Yg o F- 338
Defining ATA/SATA COMMANGS .....ccoeiiiiiiiiieiee ettt 338
Special COMMANT SEQUENCE ISSUES ......uuuuuuererrrerrreesrseseessenesesaerseererererererere.—.———.———————————————————————————. 338
Commands issued during NON-DeStrUCHVE tEST...........uuuuuuiriiiiiiiiiiiiiiiiiiiieine .. 339
USING BAM TO CONFIRM TESTING. ... ..ttt ettt e e e e e s e nsbeaeeeaeeas 340
THE NEXT STEP — AUTOMATING ATA/SATA COMMAND COMPLIANCE TESTING IN THE
STB SUITE DISK MANUFACTURING MODULE (DMM) ..ciiiiiiiiiiiieitee et e e neaeneee s 342
Y 1YY SR 344

FURTHER INFORMATION ...ttt ettt ettt e e e s e st et e e e s e s r e et e e e s e e s nneeeee s 344



Introduction

Command compliance testing is needed in order to verify proper or expected operation of ATA
and SATA storage peripherals. This paper will discuss in particular ATA/SATA disk drive
command testing. Testing for packet devices such as CD or DVD drives can be accomplished in
the same manner by simply replacing the list of commands used in the test

Requirements

Hardware Requirements

To run the example STB ATA and SATA command you will need a computer system running
Windows operating system. If you need to test 48-bit ATA or SATA commands you need to be
sure that the operating system drivers support these operations. The drivers in Windows Server
2003 do support 48-bit operations, other OS’s will need testing to see if they support these
commands.

You will also need an ATA or SATA controller which the operating system recognizes as a true
ATA Task Register type of controller. Most add-in PCI SATA controllers are seen by Windows as
if they are a SCSI host bus adapter rather than an ATA controller.



You can confirm how your operating system views your controller scheme by using Device
Manager as shown below — note that the only drives that will be able to be tested for ATA or
SATA command compliance must be attached to a controller that Windows sees as an IDE

ATA/ATAPI controller

E;; Device Manager

File  Action Wew Help

[=] B3

= B S 2E A

J Corputer

“’p D?Sk drives Drives attached to
:é Display adapters these contrallers
[+ ok DYDJCD-ROM drives will be testable

@ Floppy disk controllers
@ Floppy disk, drives

=12 IDE ATA{ATAPI cantrollers
{@ InteliR) 32801EE Ultra ATA Storage Controllers

=4 Primary IDE Channel

[#-2z= Kevboards

---:"' Mice and other pointing devices
ﬁ Manitars

ﬂ Metwork adapters

- ¥ Ports (COM & LPT)

ﬂ. Processors

=42 5CST and RAID controllers
Adaptec SC5I Card 29320LP - Ulkra320 SC31
Adaptec Serial ATA 120554 Host Controller
.= QLogic QLAZO00/GLAZ100 PCI Fibre Channel Adapter
---E' Sound, video and game controllers

- g Swstem devices
B- Universal Serial Bus controllers

Drives attached here
will nat be testable

Note reqgarding 48-bit commands:

Also, be aware that at this time the Windows operating systems that do support 48-bit operations
have a bug in ATA PASS THROUGH. After a 48-bit command completes, only the FIRST task file is returned
(HOB=0), but not the second one (HOB=1). Thus, READ NATIVE MAX ADDRESS EXT can get the low LBA bits

0..23, but not the high LBA bits 24..47.

Once you have disk drives attached to the proper controller you can run the example STB ATA/SATA

Command Compliance Test

User Requirements

It is essential that the user of this test be familiar with the ATA and SATA specifications.

Documentation can be found at www.t13.0rg



http://www.t13.org/

Test Methodology

A command compliance test must be able to issue any type of ATA or SATA command —
including illegal commands. It should give an option to issue data-safe or non-destructive
commands or data-destructive commands at the users choice. In order to minimize system hangs
it is important that all commands that are issued are able to abort if they have not completed
within an expected time.

The test should allow sending any number of commands in sequence. All aspects of these
commands must be definable by the user, such as the actual command byte values, the data
direction and length (if any), the command length (28-bit or 48-bit commands), and the number of
seconds to wait for completion before aborting the command via a timeout.

The test should issue any commands that the user defines, and should gather and display if the
command completed normally or with an error. If an error is returned the ATA Task Registers
should be displayed and logged for interpretation.

Normal and error status

The results of all commands are returned via the ATA Task Registers. By interpreting the values
contained in these registers the test can decide whether a command completed successfully or
whether and error occurred. In particular the ERROR and STATUS registers will show error or
normal completion. A status value of Ox50 indicates successful completion, a value of 0x51
indicates an error.

Note:

The NOP command always returns an ERROR status. Other commands may as well — be sure to
study the ATA and SATA command documentation.

Exceptions

Certain commands will cause the drive to become idle or non-responsive. When a command is
issued that results in the drive being left in an IDLE , STANDBY,or SLEEP state other command
sequences may be needed to bring the drive back into an ACTIVE state.

Idle and Standby

A drive can be brought back to ACTIVE state from IDLE or STANDBY state by issuing a READ
SECTOR command. The CHECK POWER MODE command can be issued to ascertain the
current state of the drive.

Sleep

Once a SLEEP command has been executed by a disk drive it will no longer respond to any
commands. In this case either a Bus Reset must be issued, or power to the drive must be cycled.

Security Freeze

A drive which has been placed in a SECURITY FREEZE state must be power cycled to un-freeze
the drive. Until this has happened the drive will not respond to any SECURITY FEATURE
commands.



Determining the drive’s capabilities and state

The IDENTIFY command can be issued to a drive in order to ascertain it’s capabilities. The data
returned by this command will show all information about the drive, such as Model and Serial
Number, what version of ATA commands are supported, SATA interface level and speed,
whether 48-bit and Security and Power Management features are supported and enabled.

The STB Command Compliance will retrieve and interpret all drive IDENTIFY information.

The current Power State of the drive can be determined at any point in the test process by issuing
the CHECK POWER MODE command and interpreting the results.



The STB ATA/SATA Command Compliance Test

This test is supplied as a stand-alone executable program which may simply be run. In addition
the complete Microsoft Studio vs 6 C++ project is supplied so the user can fully customize the
test to their unique requirements. As delivered, the Destructive Testing mode will attempt to
preserve data integrity by always issuing a READ command before any WRITE commands, and
subsequently using the read data to write back out to the same block. But take care not to run
destructive testing on any drive containing important data.

Also — it is highly recommended that you do NOt run the compliance test on your system boot
drive, or any drives with important data or system files.



Test Execution

The test application requires that the installed STB Developers Toolbox be version 80428 or

above. To start the test simply double-click on the application. The main test dialog will be
displayed as below:

&ATA Command Compliance Test - by SCSI Toolbox LLC www.scsitoolbox.com

Destructive or Mon-Destructive Testing
Host Adapter= ID Target = I Scan | % Man-Destructive Testing
~

" Destructive Testing
Crive = |
— Drive IDENTIFY informatiorn Enter the HEA and Target address of the\\

drive to test.

ol can ohtain the drive address by
running SCSkoolbox and using the Scaw
Systom button to show sl controllers and

devices on your system.
The Click Scaw to select the drive

1 est Besult

ak. | Start Test | Saveto Filel




Once you have selected a drive and clicked Scan the test will attempt to issue an IDENTIFY
command to the drive. If the drive is an ATA or SATA drive, connected to the proper type of
controller, the IDENTIFY information for the drive will be displayed, as below:

&ATA Command Compliance Test - by SCSI Toolbox LLC www.scsitoolbox.com

Destructive or Mon-Destructive T esting
& Man-Destuctive Testing " Destructive Testing

Hast Adapter= I1 Target = I1

Drive = WLZB0REAET2

r— Drive IDEMTIFY infarmation Choosze Destructive o aon-

Model Mumber = WLZE0GGAS72) Destruclive Testig

Serial Number = WOL240020019) et ctive festing iney
Firrmware Yersion = 01.02B01

T [
# of Sectors tratnsferrad per interupt = 16 k\_ drive! J

Standby timer values supported
|0RDY supported

|IORDY may be dizabled

LBA& supported

Dy supported

B of uzer addressable sectors = 268435455 A i

# of user addressable sectors [46-bit Addressing) = 4883597168 IDENTIFY information from the
Maximum Queue Depth = 32 selected drive is displayed here.
Supparts PHY event counters It will be saved when you save the
Suppoartz recpt of host power mngrint requests |

Supports the NOC feature set test results
Supportz SATA Gend spead [3.0Gb/2] LI

T st Hesult:

Test Results will be filled in
as the test progresses.

Click Start Test to begin izsuing
commads

N
Ok | Start Test | SavetoFiIel




As the test progresses each command that is issued, and the results of the command are
displayed in the Test Results window. If an error occurs it will be displayed in red

&ATA Command Compliance Test - by SCSI Toolbox LLC www.scsitoolbox.com

Destructive or Mon-Destructive Testing
Huost Adapter= I‘I Target = I-I Scan | {* Mon-Destuctive Testing ¢ Destructive Testing

Diive = WL250G54872

r— Dirive IDEMTIFY information

Model Mumber = WL2E0GSAS72] -
Serial Mumber = wWOL240020019

Firmware Yersion = 07.02801

# of Sectars transferred per interrupt = 16

Standby timer values supported

I0RDY supported

I0RDY may be dizabled

LBA supported

DA supparted

# of uger addressable sectars = 268435455

# of uzer addrezsable sectors [48-bit Addreszing) = 488397168

b aimum Queus Depth = 32

Supports PHY event counters Mote the failure of the HOP
Supports recpt of host power mngmnt requests command. The ATA
Supports the NOC feature set zpecification says this
Supparts SATA GenZ speed [3.0Gb/s) command will always return an |
ERROR status.
—Test Fesult — -
P - 00 00 00 00 000000 P -

### Conunatid Ervor - Task Registers Returned = 04 00 ©4 00 00 B0 51

IDENTIFY - 00 00 00 00 00 00 EC

Command Succeeded - Task Registers Feturned = 00 FF 00 00 00 BO 50

DEVICE EESET - 00 00 0000 000008

*#*% Conunand Error - Task Registers Returned = 04 00 4 00 00 B0 51

EXECUTE DEVICE DLAGNCETIC - 00 00 00 00 00 00 90

### Command Error - Task Registers Returned = 01 0101 14EE 0000

READ SECTORS - 0001 0000004020 Mote:

Command Succeeded - Task Registers Returned = 00 0000 00 00 F0 50 #ll command bytes and all Task Register
READ VERIFY SECTORS - 00 01 0000 00 40 40 return walles are dizplayed a3 the test
Command Succesded - Task Registers Retuened = 00 01 00 00 00 FO 30 g

SET MULTIPLE MODE - 00 01 00 000000 Cé

Command Succeeded - Task Registers Feturned = 0001 00 00 00 BO 30
FEAD DA - 0001 00000040 C8 hd|

Start Test | Save to File |

Click the Save to File button to store all drive IDENTIFY and test results information to an ascii
text file.



Customizing the test source code

Opening the project
The STB ATA/SATA Command Compliance test is written in C++, using Microsoft Visual Studio
VS 6.
It uses calls to the STB Developers Toolbox Library dIl to communicate with the drive.
Open the project by double-clicking on the project file ATACompliance.dsw
The main body of the test code is located in the fle ATAComplianceDIg.cpp

Adding your own commands

Go to the functions NonDestructiveCommands() and DestructiveCommands() to customize
the commands that are issued during the test.

Defining ATA/SATA commands

The function BuildCommand() is used to define commands. The parameters passed to this
function are:
int CATAComplianceDlg::BuildCommand(

int number // the index into the array of commands issued by the test

unsigned char b0 — b12 // the bytes that make up the ATA command, in order as defined

in the ATA documentation — b0 = function, b1 = sector count...b6 = command, b7-b12
the 48-bit command bytes

int cdblength // either 7 for a 28-bit command or 13 for a 48-bit command

int datalength // if the command has a data phase — if no data phase this must be set to
zero (0) to avoid driver hangs.

int datadirection // 1 = data in from drive, O = data out to drive

int timeout // number of seconds after which the command will be aborted if not complete
)
See the pre-defined command descriptions, and modify them to issue whatever command you
need to test.
Upon clicking the Start Test button the function OnStart() will be called, and will in turn call either
NonDestructiveCommands() or DestructiveCommands() to initialize the array of commands to
be sent in the test.
Once the command arrays are filled in the program loops, issuing each command in turn.

Special command sequence issues

As described previously, there are certain sequences of commands which must be issued in
order to bring a drive back to active state once it has been put into STANDBY or IDLE state. You
will note as the command sequence is defined there will be a CHECK POWER MODE command
and a READ SECTOR(s) command issued after each type of IDLE or STANDBY command.



After a SLEEP command has put the drive into SLEEP state a bus reset must be issued. This is
handled as a special exception as the test loops through the command list. If the command name
== “BUSRESET"” DTB will be called to issue a bus reset to the selected drive/bus.

Commands issued during Non-Destructive test
Here is the command sequence issued for the Non-Destructive test

BuildCommand(commandcount++,"NOP",0,0,0,0,0,0,0,0,0,0,0,0,0,7,0,0,5);

// nop will always fail according to spec
BuildCommand(commandcount++,"IDENTIFY",0,0,0,0,0,0,0xEC,0,0,0,0,0,0,7,512,1,5);
BuildCommand(commandcount++,"DEVICE RESET",0,0,0,0,0,0,0x08,0,0,0,0,0,0,7,0,0,5);

// devicereset usually fails

BuildCommand(commandcount++,"EXECUTE DEVICE DIAGNOSTIC",0,0,0,0,0,0,0x90,0,0,0,0,0,0,7,0,1,5);
// read commands

// read dma commands will fail on SATA drives

BuildCommand(commandcount++,"READ SECTORS",0,0x1,0,0,0,0x40,0x20,0,0,0,0,0,0,7,512,1,5);
BuildCommand(commandcount++,"READ VERIFY SECTORS",0,0x1,0,0,0,0x40,0x40,0,0,0,0,0,0,7,512,1,5);
BuildCommand(commandcount++,"SET MULTIPLE MODE",0,0x1,0,0,0,0x0,0xC6,0,0,0,0,0,0,7,0,1,5);
BuildCommand(commandcount++,"READ DMA",0,0x1,0,0,0,0x40,0xC8,0,0,0,0,0,0,7,512,1,5);
BuildCommand(commandcount++,"READ DMA QUEUED",0x01,0,0,0,0,0x40,0xC7,0,0,0,0,0,0,7,512,1,5);
BuildCommand(commandcount++,"READ MULTIPLE",0,0x1,0,0,0,0x40,0xC4,0,0,0,0,0,0,7,512,1,5);
BuildCommand(commandcount++,"READ SECTORS EXT ",0,0x1,0,0,0,0x40,0x24,0,0,0,0,0,0,13,512,1,5);
BuildCommand(commandcount++,"READ VERIFY SECTORS EXT",0,0x1,0,0,0,0x40,0x42,0,0,0,0,0,0,13,512,1,5);
BuildCommand(commandcount++,"READ DMA EXT",0,0x1,0,0,0,0x40,0x25,0,0,0,0,0,0,13,512,1,5);
BuildCommand(commandcount++,"READ MULTIPLE EXT",0,0x1,0,0,0,0x40,0x29,0,0,0,0,0,0,13,512,1,5);
BuildCommand(commandcount++,"READ DMA QUEUED EXT",0x01,0,0,0,0,0x40,0x26,0,0,0,0,0,0,13,512,1,5);

//idle,standby, and sleep commands —

// with additional commands needed to wake drive back up to active state
BuildCommand(commandcount++,"CHECK POWER MODE",0,0,0,0,0,0,0xE5,0,0,0,0,0,0,7,0,1,5);

// sector count == Oxff means drive is active,ready. Sector count == 0x0 means drive is idle,standby, offline

BuildCommand(commandcount++,"IDLE IMMEDIATE",0,0,0,0,0,0,0xE1,0,0,0,0,0,0,7,0,1,20);
BuildCommand(commandcount++,"READ SECTORS",0,0x1,0,0,0,0x40,0x20,0,0,0,0,0,0,7,512,1,20);
BuildCommand(commandcount++,"CHECK POWER MODE",0,0,0,0,0,0,0xE5,0,0,0,0,0,0,7,0,1,5);

BuildCommand(commandcount++,"IDLE ",0,0,0,0,0,0,0xE3,0,0,0,0,0,0,7,0,1,20);
BuildCommand(commandcount++,"READ SECTORS",0,0x1,0,0,0,0x40,0x20,0,0,0,0,0,0,7,512,1,20);
BuildCommand(commandcount++,"CHECK POWER MODE",0,0,0,0,0,0,0xE5,0,0,0,0,0,0,7,0,1,5);

BuildCommand(commandcount++,"STANDBY IMMEDIATE ",0,0,0,0,0,0,0xE0,0,0,0,0,0,0,7,0,1,20);
BuildCommand(commandcount++,"READ SECTORS",0,0x1,0,0,0,0x40,0x20,0,0,0,0,0,0,7,512,1,20);
BuildCommand(commandcount++,"CHECK POWER MODE",0,0,0,0,0,0,0xE5,0,0,0,0,0,0,7,0,1,5);

BuildCommand(commandcount++,"STANDBY ",0,0,0,0,0,0,0xE2,0,0,0,0,0,0,7,0,1,20);
BuildCommand(commandcount++,"READ SECTORS",0,0x1,0,0,0,0x40,0x20,0,0,0,0,0,0,7,512,1,20);
BuildCommand(commandcount++,"CHECK POWER MODE",0,0,0,0,0,0,0xE5,0,0,0,0,0,0,7,0,1,5);

BuildCommand(commandcount++,"SLEEP",0,0x1,0,0,0,0x40,0xE6,0,0,0,0,0,0,7,0,1,5);
BuildCommand(commandcount++,"BUSRESET",0,0,0,0,0,0,0,0,0,0,0,0,0,7,0,0,5);
BuildCommand(commandcount++,"READ SECTORS",0,0x1,0,0,0,0x40,0x20,0,0,0,0,0,0,7,512,1,20);
BuildCommand(commandcount++,"CHECK POWER MODE",0,0,0,0,0,0,0xES5,0,0,0,0,0,0,7,0,1,5);



Using BAM to confirm testing

The STB Suite Bus Analyzer Module (BAM) is the perfect tool to confirm the results of the STB
ATA/SATA Command Compliance Test.

Simply start BAM, insure that all ATA phase capture options are set, select the drive under test,
and start the trace capture.

Here is an example BAM trace showing the Non-Destructive test commands:

First, select the proper capture phase options:

hdd/Removephases ||

¥ Cdb (3051 Command)

¥ Serse (SCSI sense data)
Cancel
7 ok (command complete) 4|
W DataIn
¥ Data Out

¥ ATA (ATA task file command)

B &Ta Status

M ATP (ATA pass through block)

[ Spt (5051 pass through block)

[T SRE (Scsi Reguest Block)

[T SRE Status (Scsi Request Block Status)
[ IRP (NT IO request packet)

I IRP Stack

[T MT Status

¥ Reset (bus reset) =




BAM trace capture:

BAM by SCSI Toolbox, LLC -
File Edit Wiew Fiters BusReset Tool Help

_(O]:

ot -
.

> — <

v

Cir | Device | Phase Type CDB Desc Data Data Length Delta ;I Cap Size [MEB)

105 1:0:1:0 Reset 0 Bytes Sus 05/03./2(

e

Data Size




The next step — automating ATA/SATA Command Compliance
testing in the STB Suite Disk Manufacturing Module (DMM)

One of the powerful features of the STB Suite Disk Manufacturing Module (DMM) is the ability to
call an external program as a test step. When DMM calls an external program by default it passes
the address of the drive under test, plus it can also pass any number of other command line
parameters.

This means that the sample STB ATA/SATA Command Compliance Test could easily be
rewritten to be a Windows command line application with no gui. During a test sequence DMM
could run the compliance test for each drive under test. Another very powerful feature of DMM is
the ability for any external program or process to signal back to DMM to either log information into
each individual drive’s lodfile, and also to control the further test process on that drive.

In other words, in a test sequence DMM could start running the ATA/SATA command compliance
test, tell the test whether to run destructive or non-destructive ( or any other ) test options, and the
compliance test could log all of its results back into the DMM log files, or, if an error occurs during
the compliance test the DMM test sequence for that drive could be aborted.

A second Visual Studio C++ project is supplied which does exactly this. Giving you the ability to
instantly build ATA/SATA command compliance testing into your DMM test sequences, with no
more than a point- and-click operation. By supplying the complete program project and source
code you can easily customize this process to include vendor unique operations, firmware
downloads, retrieval and storage of ATA SMART logs — virtually any operation that can be
accomplished by a powerful ATA pass through command function.



How easy is it to add this type of testing to a complex DMM drive test sequence? As simple as

selecting External Program and pointing to the executable to run:

Disk Manufacturing & Screening Module

Remaove All Tests |

Remaove Test |

Test Sequence:

1. Sequential Wiite 100 Percent of dis
2. Sequential Read 100 Percent of dis
3. External Program

Wiew Test

Test Progress: R

Select External Program,
give the application file
name to run
and az guickly as that
ATA Command
Compliance Testing is
nowy & part of your ATA
drive testing sequence

Post-Test Actions I Test Status I

Teszt Thresholds

Pre-Test Actions Test Setup
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Do you want to pass other command line arguments to your command compliance test? Easy —
go to DMM Test Setup Advanced Options and enter the arguments you want passed (in addition
to the default device address arguments):

Disk Advanced Options E3 |

[T FUA onwhites, Feads, Write/Reads SetFUA & Dan't Set FUA

[~ Stop/Start Murnber of Stop/Start; |-1 ]
Murnber of seconds between: |-| i

[ Bute Check On Verifies, Wiite Verfies ¢ Set Byte Check &+ Dan't Set Byte Check

Cancel |

[~ Queue Depth Enter Dezired Queuea Depth:

I'I—
[ Delay Murnber of Seconds to Delay: IED

5 Stop Current e Stop All Tests
Test On Error O Error

[~ Stop On Errar ™ Fiun External Program

Erter any command line
arguements to pass to
your external test. As

L simple as that!

Path to Log Files:
C:AProgram FileshSTBASCSI toolbox32

"Run Extemal Program'' inputs

E nter E xternal Progran M ame: Comrnand LineVarameters to External Progran:
b TAComplianceT ezt exe . | Idestructive, StopOnErmod
Summary

We have presented a discussion of test methodology to define a complete method of testing ATA
and SATA Task Register command compliance.

We have covered issues that must be addressed to accomplish this testing in the Windows
operating system environment.

We have described a sample stand-alone application that thoroughly tests ATA or SATA disk
drives for any type of command compliance.

We have presented a method to include ATA/SATA disk drive command compliance testing
within a larger Disk Manufacturing Module environment.

In addition we have supplied complete project and source files for both the stand-alone
compliance test application and the no-gui command-line compliance test.

Further Information

For further information about implementing ATA/SATA, or SCSI/SAS/FC command compliance
testing into your test environment please email any questions to support@scsitoolbox.com.

We also offer a service to our active Performa customers where we will do hands-on, “live”
training via web conferencing. There is no charge for this training — you will be able to meet and
discuss any technical issues with members of our development team .



mailto:support@scsitoolbox.com

We would be happy to arrange a web conference with your testing team —to set up a web
meeting please call Jeremy Wolfe at 720-249-2641.






