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Introduction

The STB Suite 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 its installed base of thousands.

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

The SCSiltoolbox runs under Windows 2003, Server 2000, Server 2003 (32 and 64 bit), Windows XP (32
and 64 bit) , Server 2008, Server 2012, and Windows 7 & 8 and will operate using any SCSI, Fibre
Channel, iSCSI, 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.



STB Suite v8.8 Installation Instructions

1. Log into your test system locally (not via any remote method), as
Administrator.

2. Uninstall any older versions of the STB Suite.

3. Browse to the CD and copy the file
INSTALLPACKAGE_STBSUITEV880-130808.ZIP to the hard drive
on your test system.

4. Double-click on the zip file on your test system hard drive to unpack
the installation package.

5. Run the program Ckinstall.exe by double-clicking on it. This program
will confirm that your installation package is not corrupt, and will
confirm that your system DEP settings are correct.

a. Confirm that the md5 checksum is valid. If it is not valid contact support@stbsuite.com
b. Confirm that your DEP settings are correct. If you are running on a 64-bit OS this step is

not necessary.

6. Install the STB Suite

a. Double-click on the program INSTALLPACKAG E_STBSU|TEV880-
130808.ZIP Follow all on-screen instructions

b. If you are running on a 64-bit OS you may receive a message stating that your DEP
settings are incorrect or cannot be determined. If you see this message you must
confirm that your DEP settings are correct, then you may tell the install to proceed.

c. Caution — if your DEP settings are not correct there will be problems running the STB
Suite.

d. Reboot when the installation is finished


mailto:support@scsitoolbox.com

Easy Upgrading from v8.5 - v8.7 to v8.8

If you have been running STB Suite version 8.5 - 8.7 you may simplify the upgrade process by copying
the necessary files to two folders on your test system.

Browse to the “Performa Files\Toolbox” folder and copy the four files into your STB folder.

If you are running under a 64-bit OS your STB folder name will be

“Program Files (x86)\STB\SCSI Toolbox32”.

If you are running under a 32-bit OS your STB folder name will be “Program Files\STB\SCSI
Toolbox32”.

Now browse to the “Performa Files\System32” folder and copy the four files to your system32 folder.
If you are running under a 64-bit OS the folder name will be “Windows\Sys WOW64”

If you are running under a 32-bit OS the folder name will be “Windows\System32”



Updating your Hardware Key Performa information

e |If you have upgraded your Performa (support and maintenance
coverage) please follow the instructions "Upgrade Hardware Key
Performa Date" below then proceed to "STB Suite v8.8
Installation Instructions"

Note: If you have been running STB Suite version 8.5 - 8.7 and your Performa
coverage is current yOu do not need to do the key upgrade

procedure. Your key will automatically be updated to version 8.8 during
the installation process.

Upgrade Hardware Key Performa Date

1. Start the STB Performa key update program by double-clicking on
“STBCustomerKeyUpdateVer81.exe”

2. You will see this screen:

S T8 Customer Key Upgrade Utility vs 8.1.0 (build 90606)

| KeviD: 1435642341
Serial Number, 04000000 Create Requast Fie |
Key Expration Date: Unimited Emal Flaqued Fis
Performa Expration Date: 0V/0A)
Current Version . 0.0.0 .l:liad Key Update ﬁb‘

Product Data: 000000000
Results:

Ext




10.

Click on “Create Request File” — and the screen will change to

STB Customes Kay Upgrade Utifity vs 01,0 (build 90606)

9 STBCustomerKeyUpdateYerg1

i The file STBAUTH, TAT has been creatad wath the nacessary information,
Email this file to supportiscstoolbox.com

=]

Reswuns

Ext |

Email the file “STBAuth.txt” to support@stbsuite.com.

Exit the STBCustomerKeyUpdateVer81.exe program

Save the update file returned to you from STB Support

Restart the program “STBCustomerKeyUpdateVer81.exe”

Click the button “Load Key Update File”, and use the browse feature to point to your update file
which was just sent to you from support.

You should see this screen:

STH Customer Key Upgrade Utility vs 8, 1.0 (build 90606)



mailto:support@scsitoolbox.com

11. Click “OK” and you should now see your valid Serial Number, Performa date and version
information like this:

STB Customer Key Upgrade Utility vs 8.1.0 (build 90606)

Key ID; 956592895
Serial Numbec 04007767 Croate Fiequest Fic |
Key Expration Date: Unimted Ermal Requsst File [

Pearfotrna Experation Date: 6/12/2010
Cunent Vession 81.0

Product Data: 00000000
Rewks

l

Ext

12. If you do not see a screen indicating success please contact support@stbsuite.com

Troubleshooting

If the STB Suite fails to install with a HWK failure, please follow the
instructions below to install the HWK drivers.

1. Installing the latest Aladdin SRM Runtime driver package

2. Install the Aladdin HWK Runtime drivers from:
CDDRIVE:\Misc\USB_HASP_Driver\HASP_SRM_Runtime_setup.zip
or
http://www.scsitoolbox.com/downloads/HASP SRM Runtime setup.zip

3. Install this package following all on-screen instructions

4. Checking your SRM installation

5. Point your web browser to http://localhost:1947

6. You should see the Aladdin Admin Control Center (ACC) displayed. If you do not see the ACC go
back to step 1 and insure that you have properly installed the SRM runtime package

7. Besure that your STB USB key (dongle) is plugged in to a USB port and that its red LED it lit.

8. Inthe ACC click on the HASP Keys choice under Administration Options at the left of the screen.

9. You should see something like this, showing your key information:


http://www.scsitoolbox.com/downloads/HASP_SRM_Runtime_setup.zip
http://localhost:1947/

Admin Cantrol Center

Aimma-n(wuwm..n -
' HA S P HASP License Manager l

HASP Keys available on SCSI-LJ48412TCH

HASP HL Produtts | Fesnires | | Bessiony
) rs 1 o | Soatnipnicd & -
‘ Ilncd i 7476 | 14MBOBY | - o]

HASP Keys
Prducts
Faslures
Sesnone

UpdueiAitach

Actons Loa

10. Note that the Version is 3.20 or above. If it is not please contact support@stbsuite.com
11. Note that the Key Type is a HASP HL Time or HASP HL Net. If it is not please contact

support@stbsuite.com



STB Original Mode Main - Preface

Note: See all of the latest new features and bug fixes in the Addenum
at the end of this manual

Note on Testing SATA drive —

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 !EI E

File  Ackion YWew Help

«> @& 2008

H g Disk drives

§ Display adapters
-k DVDJCD-ROM drives
{@ Floppy disk controllers
\g Floppy disk drives /
=123 IDE ATAJATAPT contrallers
{@ Intel{R) 32501EE Ultra ATA Storage Controllers

4= Primary IDE Channel

Drives attached to
these controllers
will be testable

-z Keyboards
™y Mice and other pointing devices
g Monitars

[+-EE Metwork adapters

- Parts (COM & LPT)

ﬂ. Processars

=42 5CST and RAID controllers
B adaptec SC5I Card 29320LP - Ultra20 5051
Adaptec Serial ATA 120554 Host Controller

{0 bedi=m Qlogic QLAZ000MQLAZ100 PCI Fibre Channel Adapter
ﬂ,, Sound, video and game controllers

é Syskem devices

Drives attached here
will nat be testable

B- Universal Serial Bus controllers




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 oPERATION coDE (Alh)
1 MULTIPLE_COUNT PROTOCOL | Resenved
2 OFF_LINE | ck_coND | Reserved | T_DIR | BYTE_BLOCK | T_LEMGTH
3 FEATURES (7:0)
4 SECTOR_COUNT (7:0)
5 Lea_Low (7:0)
6 Lea_MiD (7-0)
7 LBA_HIGH (7:0)
8 DEVICE
g COMMAND
10 Resenved
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

ATA-SAT-SMART 12,1, 200.41,0C,0E,D0,01,00,4F,C2,00,80,00,00,01,1,00,00.,4,31
Change Definition,10,0,00,40,00,00,00,00,00,00,00,00,001
Compare,10,0,00,339,00,00,00,00,00,00,00,00,001

Copy and Verify,10,0.,ff,33,00,00,00,00,00,00,00,00,001

Extended Read,10,1,200,23,00,00,00,00,00,00,00,01,001

Fytended Sesk 100 N 2k 10 AN NNNA 0N AN N0 00 A0 | —1:_1
4 »
Load CDB Filﬂ Save CDB Filﬁ Add CDB | Delete CDB I

0 1 2 3 4 5 B 7 8 9 0 1
F o e e o

CDB Name = {ATA-SAT-IDENTIFY

B Hh g IR T I Increment LBA Repeat h_
" BBytes ‘ ; .

 10Bytes Transfer Length = e Timeout [0
& 12Bytes [512 LBA MSB 13 A
" 16 Bytes Buffer 1t~ 20 LBALSE [4 top or
COB Result -

Returmn I Send CDB | View Hesultsl ‘ Buffers I Stop CDB I

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.

i 42 FF 3F 37 C8 10 60 60 60 00 60 3F 00 60 60
00 66 00 602020262057 20 2D 44 4D 57 4D 41
3939 3033 3435 3532 00 00 00 40 41 603031
30 2E 45 31 3130 4457 20 43 4457 30 38 4A 30
2D 44 3537 53 4D 31 4120202026202020280
2020202020202020202026820202010880

00 66 80 2F 61 406 60 66 60 00 67 66 FF 3F 10 066
3F 6618 FC FB 60 00 81 90 2F 50 69 00 80 07 00

All Zevos (M)

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

S4T-SMART.12.1, 200.41,0C,0E,D0,01,00,4F C2,00,80,00,00,01,1,00,00,4,3)
Change Definition,10,0,00,40,00,00,00,00,00,00,00,00,00
Compare,10,0,00,33,00,00,00,00,00,00,00,00,001
Copy and Verify,10,0,ff,3a,00,00,00,00,00,00,00,00,001
Extended Read,10,1,200,28,00,00,00,00,00,00,00,01,001
anded Geak 10010 Zh NN 0N AN N0 A0 00 00 A0 00

4




And as before, the data is available to view, edit, or save to a file
Edit Buffer x|

Size 1848576 (1824Kb)

00 61 62 83 B4 85 86 67 B8 69 6A 6B BC 6D BE OF i
960008 60 61 OF 06 C8 C8 60 60 66 60 66 06 80 03 03 ..o cveuucemnnn--
066618 00 A6 A3 8C BA OO0 00 PO OO BO 04 32 PO 6L 64 U6 .. ...cnnn.. 2 .ddF
066628 00 66 00 60 B0 6O B5 33 BOC8 C8 BO VPO BB BO GO ....... NN AR
866808386 00 60 67 OF BOC8 C8 PO OO VO OO BO OO BB B9 32 .. ..cnnnnnnnnn- 2
000648 8063 63 EOG 83 00 60 00 660 B0 6A 13 OO 64 FD B8 -CC...vvnnn.. d..
08680586 00 660 60 60 B0 00 6B 12 6664 FD BB GO BB BB OO ......... (1 R
00886860 060 68 6C 32 80 64 64 3E 60 60 66 86 GO BOBE 22 ...2.dd>...... 5
0006708 60 49 3B 1B 60 00 00 60 00 BOC2 22 BB 74 66 1B -I5....... Satf.
File Uperationsl Fill BuFFerI ]ﬂll Zeros (08) LI

I Buffer 1 Buffer 2 I
Return Cancel
_cancel |

Details of defining an IDENTIFY command

=

BytelBit 7 | e | s | 4 | 3 | 2 | 1 |
0 oPERATICON CODE (Alh)
MULTIPLE_COUNT PROTOCOL | Reserved
OFF_LINE | CK_COND | Reserved | T_DIR | BYTE_BLOCK | T_LENGTH

FEATURES (7:0)
SECTOR_COUNT (7:0)
Lea_Low (7:0)

Lea_miD {7-0)
LBA_HIGH (7:0)
DEVICE

L =T N I e T S 5 O P O T Y

COMMAND
Resernved

—
=

—
fury




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

0xAl, 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 Mon-data
4 PIO Data-In
5 PIO Data-Out
6 DMA
T DMA Queued
8 Device Diagnostic
9 DEVICE RESET
10 UDMA Data In
" UDMA Data Out
12 FRDMA=
13,14 Reserved
15 Retum Response Information
3 See SATA-26.

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 T_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 T_oiR bit if the T_LeNGTH field is set to zero.
T_DIR =1 says that the data direction will be receiving data from the drive.
The eyTE_ELOCK (Byte/Block) hit 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 fo transfer. If the value in the
BYTE_BLOCK hit is set to zero, then the SATL shall transfer the number of bytes specified in the location
specified by the T_LENGTH field. If the value in the B¥yTE_BLOCK bit is set to one the SATL shall transfer the
number of blocks specified in the location specified by the T_LenGTH field. The SATL shall ignore the
BYTE_BLOCK bit when the T_LENGTH field is set to zero.
BYTE_BLOCK=1 says that we are expecting to transfer one block (512 bytes) of data.

The Transfer Length (T_LenGTH) figld specifies where in the CDB the SATL shall locate the transfer length for
the command (s2e table 98).

Table 98 — T_LENGTH field

Code Description

00b Mo data is transferred
01h The transfer length is an unsigned integer specified in the FeaTurReS (7:0) field.
100 The transfer length is an unsigned integer specified in the secTor_counT (7:0) figld.

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 — OxDO 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.









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.



1 sCSI Toolhox32

] Target 0: Mot Available
i

Target 1: Mot &vailable

Target 2: Mat Available

Target 3: Mot &vailable

Target 5: Mot Available

Target B: Mat Available

Target 7: Mot Available




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

System Yiew

.......... m Busz 0: Target 7: atapi
---------- m Bus 1: Target ¥ atapi

Hm Buz 2 Target 7: aic?Sux

.......... £ Taget0:SONY  LIB304  Online

---------- W Target 1: SONY  SDi<-6O0C On Line
---------- m Target 2 SONY  SDi-500C Off Line

Hm Buz 3: Target 2585: |pEndsz35
---------- Target 4: HITACH! DE32DJ-72FC OnLine

.......... Target 5 SEAGATE ST18304FC  On Line
Target 6: 1B DDYF-T183505  On Line
.......... Bl Bus 4: Target 255: IBMISCSI




The following options are available from the Options menu choice:

Lock Ok

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: SONY  LIB-304 Yerzion 2.4
On Line

Target 1: Locked

Target 2 SONY  SDx-500C Werzion 0108
0ff Line

4 Target 3: Hat Available

Target 4: Mot Available
Target & Mot Available
Target B: Mot Available

kbt
Target 7: aicy 3w

AOAFT




Logging Options

Specify Log File

Log Errors Only

Log Al CDE's »
Skop Logaging

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:

e 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
Prinkt Reporks
Specify Cuskom 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, report1.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

%c 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 Quality 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:

I

Tan IMNQUIRY w/EVPD ,
" Start Drive Tar  [MQUIRY wiEYPD
Tan Stop Crive REWINC
" Edit Mode Pages Tar Mation/Data
Tan Wiews Log Pages H!EW Log Pages
T Miew Last REQUEST SEMNSE Tar Yiew Last REQLEST SEMSE
User Defined CDB's IUser Defined CDB's
Bus Reset Bus 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.



ATA & SATA Commands & Tests

Introducing to the SCSItoolbox 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

P8 551 Toolbox32 =] 3

File Adapter Options Disk Tape Jukebox | AT4 Commands S8F-TE f SEP Adwanced Tests  Bus Resets  Buffer  Scripts and Sequences  Help

IDEMTIFY data
Scan Bus I Scan System SMART data

&3%%%: Target 0 Mot Available User Defined Commands

I | 7|

Frint Beports [ SafeJukeBox [

Target 1: Mot Aevailable

Three new ATA functions are accessible
fram the Main Menu - ATA Commands
choice.

Target 2 Mot Available

Target 3 Mot Available

Target & FLUITSU MaW2036RC  Wergion 0145 g .

Capacity = 17954 ME Send "&" to COM1: on Ermor [
S0 Target 5: Mot Available

e Target 6: Mot Available

A Target 7: Mot Available




The ATA IDENTIFY command

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

Device IDENTIFY Information

Double-click on a device in the Devices lisk to view its IDENTIFY information

IDENTIFY Information Device:

LITEOM CD-ROM LTH48ES
MATSHITA DVD-Rak LF-DS
tautor By 020M0

taxtor 611 20M0

All ATA devices attached to the system are
showen in the Devices list.
Double-click on & device to display it's ATA
IDENMTIFY information

Save Results to File

The ATA IDENTIFY information will be displayed / interpreted

ATA Device IDENTIFY Inform

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

IDEMTIFY Information Device:

tdodel Mumber = Mastor 12080 LITECH CD-ROM LTH48ES
Serial Mumber = 73MLIRFE MATSHITA DVD-Rak LF-DS
Firmware Werzion = TARSTHWO b autor Bv0S0MO

# of Sectors ransfered per interupt = 16 b A0
Standby timer values supported

|0ORDY supported

I0ORDY rmay be dizabled

LBA, supported

D2 supported

# of uzer addressable sectors = 240121728
Fultiveord DbA4 mode 2 supported
tultiveord D42 mode 1 supported
Fultiward DkA mode 0 supported

MOP command supported

READ BUFFER command suppoted
WRITE BUFFER command supported
Host 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

ATA S.M.AR.T. Inform.

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

SMART Information Devic

LITEOM CD-ROM LTM4865
MATSHITA DVD-RAM LF-DS
Mastor BY0S0MO

axtor BY120M0

Al ATA devices sttached to the system are
=howen 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

ATA 5.M.A.R.T. Information

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

SMART Infarmation Device:

Attribute 3 [Spin Up Time] - Flags = 27, Yalue = C5, Threshold = 3F - Vendaor = C5 95 2E 00 00 00 00 00 LITEON CD-ROM LTH48E5
Attribute 4 [Start/Stop Count] - Flags = 32, Walue = FD, Threshald = 00 - Vendor = FD 66 00 00 00 00 00 00 MATSHITA DVD Riéshd LF-D5
Attribute 5 [Reallocated Sector Count) - Flags = 33, Value = FD, Threshald = 3F - Vendor = FD' 00 00 00 00 00 00 00 M astor

Attribute B [ - Flags = 01, Value = FD, Threshaold = B4 - Yendor = FOv 00 0000 00 00 00 00

Attribute 7 [Seek Erar Rate] - Flags = 04, Value = FD, Threzhald = 00 - Vendor = FC 00 00 00 00 00 00 00

Attribute B [Seek Time Performance] - Flags = 27, Walue = FD, Thieshold = BB - Yendor = FA AE 84 00 0000 00 00
Attribute 3 [Power-On Hours Count) - Flags = 32, Value = FA, Threshaold = 00 - Vendor = FA 1E OC 00 00 00 00 00
Attribute 10 (Spin Retry Count] - Flags = 2B, Yalue = FD, Thieshold = 90 - Vendor = FC 00 00 00 00 00 00 00

Attribute 17 (] - Flags = 2B, Value = FD, Threshold = DF - Vendor = FC 00 00 00 00 00 00 00

Attribute 12 (Device Power-Cycle Count] - Flags = 32, Yalue = FD, Threshold = 00 - Yendor = FD 84 00 00 00 00 00 00
tribute 132 [Power Off Retract Count] - Flags = 32, Yalue = FD. T hreshold = 00 - Yendor = FD 00 00 03 00 00 00 00 S el ke, (2T, ieelinlis
ttrbute 193 [Load Cycle Count] - Flags = 32, Value = FD1, Threshold = 00 - Vendor = FD 00 00 00 000000 00 DE) e WD 1 D G et
Attribute: 194 [Device Temperature] - Flags = 32, Value = FD. Threshald = 00 - Yendar = FD' 32 00 00 00 00 00 00 Clicking the Save Results to Fils button
Attribute 195 (] - Flags = 04, Yalue = FD, Threshold = 00 - Yendor = FC 80 18 00 00 00 00 00 alloves the data to be saved to atext file.
Attribute 196 [Reallocation Event Count) - Flags = 08, Yalue = FD, Threzhold = 00 - Yendor = FD 00 00 00 00 00 00 00
Attribute 197 [Current Pending Sector Count] - Flags = 08, Value = FD, Threshold = 00 - Vendor = FD' 00 00 00 00 00 00 01
Attlnbule 198 [Dff-Line Scan Uncorectable Sector Count] - Flags = 08, Value = FD, Threshald = 00 - Yendor =FD 0000 DU 000000 DU & ||

Ok 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 Commatd

IDD |U1 IUD IDU uli] IEU 20 IZD - READ Sectorfs), 20,E0,00,00,00,01 ,Uﬂj Load Command List |
20 s EQ -
. R Add Command to List |
26 - READ DA EXT.25.00,00,00,00,00,00 ¥ .
Dielete Command from Llsj

Command Hesult Device:
ERROR LITEON CO-ROM LTNAE6S

MATSHITA DVD-RéaM LF-DS
o o DD DD o Pull dowen the list of commands to select 5 @+ Buffer 0 tastor BY0R0MO
command to izsue to the drive. You can use Maxtor B120M0

ANC MC IDNE MCR ABRTHM - BSY e g0d Comman ta List button to acd your | Buffer 1

|— |— |— |— |— |— owen commands to the command list.

lzsue Cornmand | Repeat Count = |1

0k I “Wiew Results | Buffers |




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 unique name. This allows any command, standard or vendor unique to be
defined and saved for easy access.

ATA Task Register Commands

SM CL CH DH  CMD Command

R sC
oo Jor foo | Joo | Joo | JEo | 20 [20- READ Seetors) 20E000000007.007]  Load CommandList |
5 20 A0 5, (=), 20 E0,00,00,00,01.00

20-R E0.00, 01,00 8 5
24 - READ SECTORIS] EXT,24,00,00.00.0 ckd Commarnd to List_|
ELE AT Db BT 3500 [0, 00,00,00,00 % .
Delete Command from Llsj

Device:
LITEOM CD-ROM LTM48ES

Command Fesults These are the ATA task registers. Enter
ERROR any hexadecimal value inta any of the

o registers. ou can save these register fer: WMATSHITA DVD-FAM LF-DE
oo i o o B settings with & unigue command name Buffer 0 Mastor B¥000MD
ith the Add C ol to List bt
INCMC IDNF MCRABRTRM  BSY D, o wemmand i Hetien ] Mastor 61'120M0

100 S T S =)

lzsue Carmand | Repeat Count = |1

ok | View Fizsuls | Buffers |




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

use.

SM CL CH DH  CMD Command

R SC
[oo~ Jor oo~ foo~ [0o- JEo [e0 | [20-READ Sectars) 20£000000001,00]  Load CommandList |

20 - READ 00,
24 - READ SECTOR[S) EXT,24,00,00,00,0
25 - READ Dida EXT.25.00,00.00.00,00.00 %

Add Command to List |
Delete Command from Lisj

————— Command Result Data
ERROR STATUS

Direction: EBuffer:
’W 'W 'W 'W 'W 'W 'W ™~ Data Out & Buffer 0

JANC MC IDNF MCR ABRT Mk BSY DRDY DF DRE ERR + Dataln = Buffer 1

EEESRSENESSENENRERNE

Device:

Specify the data direction

Izsue Command | Repeat Co In = from drive
Out =ta drive

and which buffer to use

0k I “iew Results | Buffers |

LITEOM CD-ROM LTH48ES
MATSHITA DVD-RaM LF-DS
Maxtor BYOB0MO

axtar B120k0

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

SM CL CH DH  CMD Command

FR SC
foo~ Jor oo Jooo foo~ Jeo [0 | [20-READ Sectals) 20£000.000001.00 7 |

200 - REA] , 20.E0.00.00.00.071.00,
24 - READ SECTOR[S) EXT.24,00,00,00,0
25 - READ DA EXT.25.00,00.00.00.00.00 %

Command Fesult Data

Load Cormmand List |
Add Command to List |
Dielete Cormmand from Lisj

ERROR STATUS
Direction: Buffer:
i} {ilr} {ilr} {ilr} oo oo {ilr}
" Data Out & Buffer 0
JMC MC IDMF MCR ABRT MM B5Y DRDY DF D

|— |— |— |— |— |— |— |— |— If you would like to issue the command

multiple times just specify the repesat
court here

lzsue Command | Repeat Count = |1

ok I Wiew Results | Buffers |

Device:

LITEOM CD-ROM LTM48ES
MATSHITA DVD-RaM LF-DS
Maxtor BYOB0MO

axtor Bv120k0




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!

A Task Register Commands

CMD Command

FR SC SN CL CH CH
IDD |E|1 IDD IEID IDD IED IZD 20 - READ E 0,00,00,00,07 00 Load Command List I
Add Command to List I
Delete Command fram Lis!

————— Command Results Data Devices
ERROR STATUS LITEON CO-ROM LTN4365

W o o P @0 @ Direction: Buffer: MATSHITA DVD-Fish LF-DS

" Data Out f* Buffer 0 M awtar BY0R0MO
JNC MC IDNF MCR ABRTNM  BSYDRDY DF DROERR || & Dataln  Buffer 1 Mantor Ev120M0

I 5 Y

Select the drive to issue the command to by

double-clicking on it in the Devices List.
|ssue Command | Repeat Count = I'I

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

ok | View Results | Bufers |

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

ATA Task Register Commands

FR SC SN COL CH DH CMD Command
IDD |D1 IDD IDD ui} IED IQD |2D-F{EAD Sectorz]. 2D,ED,DD,DD,DD,D1,UDj Load Command List |
20 - READ Sector(s), 20ED i .
T [ Add Command to List |
Delete Command from Lisj

————— Command Result Device:
ERROA STATUS LITEON CD-ROM LTNASES

’W ,W ,W ,W ,W ,W ,W Directiar: MATSHITA DVD-RaM LF-DS

2 SECTOR(S] B
25 - READ DMA EXT 25,00

= Data Out + Buffer 0 Maxtar BYOB0MO
INC MC IDNF MCR ABR messocm2qERR || @ Dataln ~ Buffer 1 Mastar 67120M0

EAENERE

Moy click the lssue Command
huttan to send the command

lzzue 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 SM CL CH DH
IDD |D1 IDD IDD IDD IED |2D |2D - READ Sector(s), 20,E0,00,00,00,01 ,DDj Load Command List |
Add Command bo List |
Delete Command fram Lisﬂ

————— Command Result: Devices
ERROR STATUS LITEON CO-ROM LTH4865

,W ,W ,W ,W ,W IW ,W Direction: MATSHITA DVD-BAM LF-DS

bl ator B 080D
I axbor 6712080

ANC MC IDNF MCR ABRT Wi BSY DROY DF DROE e P— g
ef the command has been issue
|D— |D— |D— |D— |D— |D— |D— |1— |D— |D— w the Command results are displayed

here

Izsue Cormand ou can view and print a historical log You can view and save the data
of commandsz 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

Besults Fran: F«T.-’-'-. Uszer Defined Commands

Command sent = 20 EQ 00 0000 07 00
-Feszult = 50 E0 00 00 00 00 00
Command sent = 20 E0 00 00 00 02 00
-Fesult =58 EOQ 00 00 07 Q0 00
Command sent = 20 E0 00 0000 03 00
-Rezultz =58 EQ Q00007 07 00
Command sent = EC AD 00 00 00 00 00
-Feszultz: =50 A0 20071 00 FF 00
Command sent = 05 00 00 00 00 00 00

- Besultz = 08 A0 00 00 00 00 00

Wwinite Fezults 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)

gaegan
gaest1e

geeaze
deeg3e
gaen48
ge86s 8
de886 8
aaaaze

g8 81 82 83 o4 85 @6 67 98 09 OA BB GC 6D OE BF
[l 48 /3F FF C8 37 00 10 66 60 00 08 6A3F @0 60

00 00 86 6059 32 43 4D 48 SO 4E 4520202020 ....Y2CHMHPHE
20202020202020 20 80 03 3E 86 60 64 59 1 -.>...YA
5235314857 304D 617874 6F 7220365930 R51HWAHaxtor 6Y8
38 304D 30202020 20202020 2020202020 860HO
202020202020202020202020202080108

08 80 2F 809 40 B0 02 00 00 B0 00 87 3F FF 0810

98 3F FC 18 BB FB 81 18 BA 80 69 BA 08 08 08 87

Y

File ﬂperatiun5| Fill BuFFerllnll 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.



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

¢ 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



5C5I DriveWatch

A
HEES
AEES
N
R
SEESEN
E
R
R
pie |
R

Show Graphical Display
Clear Drive Stats LBA - C/H/S

The New Graphing display within drivewatch:



Write Transfer Rates
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Write Errors

16:07.40

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 If the number of soft errors exceeds a threshold

e If the high, low, or average read or write transfer rate falls below a threshold
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The following tests may be accessed from the Test Menu SCSltoolbox32 (details on each test follow):

SCSI Toolbox32

Advanced Testing

Scan 51

Target 0: Mot & Commands
‘Workstation Prep
Target1: Mot A Media Duplication
Create ModePage File for Diskscreening
Target 2: Mot & Disk ManuFacturing/Sereening Module

Target 3: Mot Available

Target 5: Mot Available
s Target B: Mot Available
i

Target 7: Mat Available

File Adapter Options k Tape Jukebox SAF-TE [ SEP  Adwanced Tests Buffer Scripts and Sequences  Help

I =[5

Random Tests
Sequential Tests
Quick QC

Confidence Tests
Seek Tesks

Yerify Media

Confirm Drive
Performance Tests
HP MO Diagnastics
Blocking Factor Tests
Bus Load Test

Zone Test

Guick Drive Prafile
D Performance Test
A - Data Performance
Drive Self Test

Drrive Screening Test
High Speed Data Test
Cable Integrity Test

[T SafelukeBox W

FiIaI igt Fi\el
ance Data [
T:onEmar [

[Made Sense




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.

SCSI Disk Device Tests

Test Mame: K

|Sequential FRead Test [Mon-Destuctive] = [ Ignare Blank Checlks
Tatal Blacks: |4109999

Current Block: ||:|

Last Error at Block: ||:|

Time to Complete: I
Ayerage Transfer

Rate (KB /Sec) 1D
Start Block: ID
End Black: 4109999

Blocks per Transfer: |1 28

MHumber of Passzes: |1

[~ Usze Block Mumber

Test Results ;

Click Start to begin test - Return to exit

Return I Start Test Dirivee Wi atch Set Alarmz

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:

[
|Sequential Wirite Test [Destructive] afy [ lgnore Blank Checks
Tatal Blocks: |41039399
Current Elock: ||:|

Last Error at Block: ||:|

Time o Complete: I
Average Transfer

Rate (KB /Sec) 1D
Start Block: ID
End Block: 4109939

Blocks per Transfer: I'I 28

Murnber of Pazzes: |1

[T Use Black Murnber SetDataP‘atternllUD |3E IEE I-ﬁ-F IDU IEIU IEIE IEIEI

Test Results ;

Click Start to beqin test - Return to exit

Return I Start Test Cirive ‘whatch Set Alarms

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.

SCSI Disk Device Tests
Test Hame:

|Sequential wiite/Fead Test [Destructive] [ lgnore Blank Checks
Tatal Blocks: |4109939
Current Block: ||:|

Last Error at Block: ||:|

Time o Complete: I

Average Transfer 0
Rate [EB / Sec.]: I

Start Block: IU

End Black: | 4109399
Blocks per Transfer: I'I 28
Mumber of Pazzes: |1

[~ Use Block Murmber SetDataPatternllﬂﬂ |3E |E=E |ﬁ-.F |I:IIII |IIIIII ||:|2 ||:||:|

Test Results ;

Click. Start to beqin test - Return to exit

Fieturn I Start Test Dirive ‘i atch Set dlarmz

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.

Map Drive Defects

4103333

{111
{[11]] E

1|
1]

1
E

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.

SCSI Disk Device Tests

T ezt Mame:

|Sequential WiiteMenfy Test [Destuctive] [ Ignore Blank Checls
Tatal Blocks: |4109999

Current Black: ||:|

Last Error at Block: ||:|

Time to Complete: I

Average Transfer 0
Fate [ KB / Sec.]: I

Start Block: ID

Erd Black: [4103999
Blocksz per Transfer: |1 28

MHumber of Paszes: |1

[~ Use Block Mumber SetDataF‘atternllUD |3E |BE |f-‘-.F |un |nn |nz |nn

Test Results ;

Click Start to begin test - Return to exit

R eturn I Start Test Cirive " 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




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 Name:

|Hanu:|-:um Read Test [Mon-Destructive] ™ Ignare Blank Checks
Tatal Blocks: |41039399

Current Elock: ||:|

Last Error at Block: ||:|

Time o Complete: I
Average Transfer

Rate (KB /Sec) 1D
Start Block: ID
End Block: 4109939

Blocks per Transfer: I'I 28

Murnber of Pazzes: |1

[T Use Black Murnber

Test Results ;

Returm I

Click Start to beqin test - Return to exit

Start Test Dirive "wéatch 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.

SCSI Disk Device Tests

Test Name:

|Hanu:|-:um White Test [Destructive] ™ Ignare Blank Checks
Tatal Blocks: |41039399

Current Elock: ||:|

Last Error at Block: ||:|

Time o Complete: I
Average Transfer

Rate (KB /Sec) 1D
Start Block: ID
End Block: 4109333

Blocks per Transfer: I'I 28

Murnber of Pazzes: |1

[T Use Black Murnber SetDataP‘atternllUD |3E IEE I-ﬁ-F IDU IEIU IEIE IEIEI

Test Results ;

Click Start to beqin test - Return to exit

Rebun I Start Test Cirive ‘whatch Set Alarms

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:

|Sequential YWiite/Head Test [Destructive] [ lgnore Blank Checks
Tatal Blocks: |41039399
Current Elock: ||:|

Last Error at Block: ||:|

Time o Complete: I

Average Transfer

Rate (KB /Sec) 1D
Start Block: ID
End Block: 4109939

Blocks per Transfer: I'I 28

Murnber of Pazzes: |1

[T Use Black Murnber SetDataP‘atternllUD |3E IEE I-ﬁ-F IDU IEIU IEIE IEIEI

Test Results ;

Click Start to beqin test - Return to exit

Return I Start Test Cirive ‘whatch Set Alarms

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
stopped by pressing the Cancel button.

SCSI Disk Device Tests

Test Mame:

|Hanu:|-:um WinteSdenfy Test [Destuctive] [ lgnore Blank Checks %
Tatal Blocks: |41039399

Current Elock: ||:|

Last Error at Block: ||:|

Time o Complete: I
Average Transfer

Rate (KB /Sec) 1D
Start Block: ID
End Block: 4109333

Blocks per Transfer: I'I 28

Murnber of Pazzes: |1

[T Use Black Murnber SetDataP‘atternllUD |3E IEE I-ﬁ-F IDU IEIU IEIE IEIEI

Test Results ;

Click Start to beqin test - Return to exit

Return I Start Test Cirive ‘whatch Set Alarms

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.

SCSI Disk Device Tests

4109339

- RVt ool o G

Click START TEST to begin

_Feun ] seutes | Divewan| 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 Dutpuk

I | erdor | I¥ | FraductID kJ R EIERE ) I¥ | Efronlta
I¥ | Eead Statistics 5 ¥ | Sesk s [

¥ Head in el Iv | etectite




AV/Data Performance Comparison

Drive Optimization Teskt

Mot Optimized Optirmized for &5/
0002% Data Errars 0002% Drata Errorz
Read Speed: ME 2 kB /2
Wirite Speed: ME Az ME s
Status:

O ptimization Increaze

A
i

Thiz test will meazure the data transfer rate of pour drive

with and without &5 optimization. & 10 MB data pattern that
containz 24 bytes of ermors iz transferred in each test phase.
Thiz test will wiite data to this dizk dive

STARTIMG THIS TEST WILL DESTROY ANy DAT Al

Click. START TEST to test, ar OF. to retumn

o« _|

I~
g

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 Optimization Teskt

Setting drive to DAT A optimization
Funning read transfer rate test
Setting drive ta & optirmization
Running read transfer rate test

Running write transfer rate test
Setting drive to DAT A optimization
Running write transfer rate test
Restoring dive to onginal state

Test Finished - Click Ok, to return




Drive Confidence Test 1

Disk Test Information

Test Marme |Disk Corfidence Test

Select Al Targetsl
DickStart Block 0 Mumber of I Starting Tarqet 4
! Blocks Per X IE aras

PasIes | : Target 5
Disk Ending Block  [39596B477  Percent to |5 EQEI}?E e 128

test:
Current Test Block =|0 End of Test = 0 I lgnare Erars

[~ LogEmors
Data Patterr; Iﬁlﬁ Iﬁlﬁ Iﬁ Iﬁ Iﬁlﬁ
Information / Test Besults
Enter data pattern and percent of dizk to test then click Start Test ;I

FEEI‘IL{rn I Start Test Select All LUM sl
by

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 5

Target 6

28 .

LUMN O

—

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

Select Devices

Select All Targetsl

Target 6 1B DD%F-T153505

Device Infarmation:

Seek Test Tope:

ﬁ ?,?3”23:;&; :ek Bockone |[©
ComTms g,
i User Defined Seek A —

Awerage Seek Time: II:I

Chooze test, then Click START TEST

R eturn | 5 tartl\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 - ol =|
File Adapter Options | Disk Tape Jukebox  SAF-TEfSEP  Adwanced Tests Buffer Scripts and Sequences  Help
Advanced Testing |
Son T :ndon Tests " s sskenor W
afe JukeBox
Target 0: Mot & Commands 3 Sequential Tests 3
‘Workstation Prep 3 Quick QC
Target1: Mot A Media Duplication Confidence Tests 3 Bmwsel
4 Create ModePage File for Diskscreening Seek Tests ﬁ
Disk. ManuFacturing/Screening Madule Yerify Media
Confirm Drive File| iew File |
Read Performance
HP MO Diagnostics Wirite Performance
Blocking Factor Tests »]
Bus Load Test » e (M
Target 5: Nat Available e e
Guick Drive Prafile
arget B Mot Available T Pl Tiesk
A - Data Performance
arget 7 Mot Available B Self st
Drive Screening Test
LI High Speed Data Test
Cable Integrity Test
[Made Sense i

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

- Power on Test
- Processar Test
- HWRak Test
-ROM Test
-CPU Rak Test
- 5PIFI Test
-EDALC Test

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



Blocking Factor Tests

Disk Test Information

Test Marme |Disk Read Tranzsfer A ate Performance T est

DigkStart Block, ] Starting I S
Blocks Per #fr 8

Disk Ending Blok 144410879 o Blacks o

Current Test Block =/ 16000 End af Test =

|nformation # Test Besults

Target 4 HITACHI DEk320J-72FC ;I
Fead transfer rate uzing 3 block transfers = 5163.893 KB /zec
Read transfer rate uzing 16 block ransfers = 3733.840 KB /zec
Fead transfer rate using 32 block ransfers = 17326.565 KB /sec
Fead transfer rate uzing 64 block ransfers = 23210331 KB/sec
Read transfer rate uzing 128 block transfers = 44268 078 KB /zec
Fead transfer rate using 256 block transfers = 46470 5932 KB /zec
Read transfer rate uzing 512 block transfers = 48683.886 KB /zec
Fiead transfer rate uzing 1024 block transfers = 47210768 KB /zec
Fead transfer rate uzing 2048 block transfers = 47185920 KB /zec
Test finizhed - Click Return to continue

Return I Start Test [Graph |

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.



Disk Test Information




Bus Load Test

Disk Test Information

Test Name |E=us Wirite Tranzfer Rate Performance Test

Select Al Targetsl

DighkStart Block 0 Starting
Blocks Per xfr IE
i i Ending Block
Dizk Ending Block (19531 F'gr;?f? ocks oo

Current Test Block = /16000 End of Test = I Ignare Enars

|nfarmation & Test Besults

Click START TEST to begin test N

Thiz test will cauze slow system responze

R eturn I Start Test Select all LLIM sl

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 Name |E=us Wirite Tranzfer Rate Performance Test

DighkStart Block 0 Starting
Blocks Per & IE
Dizk Ending Block (19531 IE'QFIQE Blacks 128

Current Test Block = /16000 End of Test =

|nfarmation & Test Besults

rite transfer rate on device 5, using 16 block transfers = 17372068 KB fse;l
Write transfer rate on device B, using 16 block transfers = 13031.421 KB/ze
Total bus throughput = 63613.133 KB /zec

Ayerage device throughput = 22873.045 KB /sec

Write transfer rate on device 4, using 32 block transfers = 38215645 KB /2e
Write transfer rate on device 5, using 32 block transfers = 27397 873 KB /2
WWrite transfer rate on device B, using 32 block transfers = 13031.421 KB /=
Total bus throughput = 78644938 KB /zec

Average device throughput = 26214.979 KB /zec

Write transfer rate on device 4, using B4 block transfers = 38215.645 KB /2e
Wwrite transfer rate on device 5, uzing B4 block transfers = 30653.377 KB .-"SELI

R eturn Start Test

Select Al Targetsl

o
(]

Targel
T arge
T arge

1]

Select all LLIM sl




Drive Self Test

Drive Self Teskt

01 -03102F 00 00 00 FF FF FF FF FF FF FF FF 00 00 00 00
02 -03102000 0005 FF FF FF FF FF FF FF FF 00 00 00 00
03 -03102000 0005 FF FF FF FF FFFF FF FF 00 00 00 00
04 -03 102000 00 02 FF FF FF FF FF FF FF FF 00 00 00 00

05 -03100000 00 000000 00 000000 00 00 0000 00 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 Teskt

Test Type
£+ Short Test [120 Seconds]

™ Extended Test [ [BE7 Seconds]

0% Test Progress

DST Results: [double-click on an entry to interpret rezultz)

01 -03102F 00 00 00 FF FF FF FF FF FF FF FF 00 00 00 00
02 -03102000 0005 FF FF FF FF FF FF FF FF 00 00 00 00
03 -03102000 0005 FF FF FF FF FFFF FF FF 00 00 00 00
04 -03 102000 00 02 FF FF FF FF FF FF FF FF 00 00 00 00
05 -03100000 00 000000 00 000000 00 00 0000 00 00

Test Interpretation T est Status:

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

Self-Test Results = 0 "Self-test completed without error''

Sense key =00, Senze Code = 00, ASC = 00
endar Specific: = 00

Cancel Test |

Pritt |




Disk Zone Test

Disk Zone Test

r
r
I
[
[

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 Parametbers




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

[
[
I
r
r




CD Performance Test

CD/CDR,/DYD Test

18254

(EATCR
TestingFirished
—

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

SCSI Tootbosl? X

M Algte Tytemy T Twme Jhebkm WE-TWE NAffw gty ow Separes el

E Drive Screening Tes

Qe

:
|

WDCWOADIEB-11CPFD 06,0 Capacty = 75165359 Blocks, SN = Primay Defects « 0. Geown Defacts » 0,
HPU3 Capacty = 17654228 Blocks. S/N = LIATSETT Prevay Dadects = 1027, Giown Dedects = 0
HFU3 Capacty = 17723111 Bocks, SN = LIBEAAZS Panary Defects = 122, Grown Defects = €,
chouwﬂmﬂ Blocks, SN « LIAD4OSS, Pimary Defocts « 1019 Grown Dedacts < 0

nsemvtsmmrc mtc«w » 35364300 Bhocks, 5/ = FELOISHC, Fravry Defmcts = 273, Growe Dafects =0,
1 HITACHI DOV THC  A333 Cagacy = 14410675 Block s, S/N = 0040934, Panarp Dedect: = 1504 Grown Dalects = 0

| B D T,
Bt 2 T
B2 T

f B 2 T
B2 T
B2 T
But 2 T
B2 T
B 3 T,
B 3 T
Bug3 T
Boil
B2 T
B3 T
B 3 T
Bus 3 T
BT
B 3 T
Bun 3 T,
But3 T

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 Toolbox32 - ol x|
Fil=  Adapter Optms Disk Tape Jukebox SAF-TE [ SEP  Adwanced Tests  Buffer Scripts and Sequences  Help

Scan Bus |

LUM Frirt Reports [~ Safe JukeBox [
ED Errar Logaing :
Target 1: OVERLAMD LB Wersion 0108 File I Browsel
% O Line
TypeINDne &2

[lasr Fila | i Eila |
Target 2 Nat Avalable High Speed Data Transfer Test x|

Target 2: Mot Available

Thiz Test wil measure the highest data throughput that the selected device can sustain.
Target 4: Mot Available

The Testis NOT destructive - all data on the drive will be safe.

]

Target & Mot Available

e
e

e
o
-
s

.

Click the Start Test button to begin measurement.

Xt ol
il
S
]
S R

Target B Mot Avaiable ¢ Fun One Tes! Pass ¢~ Repeat Test until Stop Test Button Clicke

i
2

Target 7 aic7Bux Test Status:

Starting test . . . please wait

Starting Read Buffer test - Pleaze wai

Fead 100MB in 0.716209 seconds

Read Tranfer rate = 139623393 MB/second

Starting 'Write Buffer test - Please wait . . .
Wrote T00ME in 1.283330 seconds
write Tranfer rate = 77.8853872 MB/second

Start Test |

Target selected =0 [Tnguiry

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.

8 SCSI Toolbox32

File Adapter Options | Disk Tape Jukebox  SAF-TE f SEP Adwanced Tests  Buffer Scripts and Sequences  Help

Advanced Testing

Target 0: Mat A

T
-

[
|

PITIEER
.
-

Target1: Mot & Media Duplication

o Create ModePage File for Diskscreening
' Taget 2 Mota  Disk Manufacturing/Screening Module

e
T
e
o

=10l

I
i
o

|
i
b

70
|

Target 3: Mat Available

Foscaciar:
e
=
i

i Target B: Mot Available
ﬁ’:ﬁ
Target 6: Mat Available

Target 7: Mot Available

Mation Functions
CapacityBlock Functions
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INQUIRY

SCET INQUIRY data

Tranzfer Bvte Length = 159 bytes

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

oo 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 Z0 20 Z0 DDYF . T183505. ..
57 36 30 56 35 45 4C 42 46 32 33 33 00 00 00 00 WeOVSELEF233. ..

oo oo o0 00 0o 00 00 00 00 o0 00 a0 00 o0 0o o0 oLl
oo oo oo o0 0o 00 oo 0o o0 00 00 00 00 OO0 Qo oo Lol
oo oo oo o0 oo 00 oo 00 00 oo 00 oo 00 oo 0o o0 oLl
17 17 28 43 29 20 43 6F 70 79 72 69 67 68 74 20 ...C. .Copyright .
49 472 4D 20 43 6F 72 70 2E 20 31 39 39 39 ZE 20 IBM Corp..1999 ..
oo oo oo 00 0o 00 00 00 00 00 00 a0 00 00 Qo o0 oLl
oo oo oo o0 0o 00 oo 0o 00 00 00 00 00 OO0 0O oo Ll
oo oo o0 00 0o 00 00 00 00 o0 00 a0 00 o0 0o o0 oLl
oo oo oo o0 0o 00 oo 0o o0 00 00 00 00 OO0 Qo oo Lol
oo oo oo o0 oo 00 oo 0o 00 oo 00 oo 00 oo 0o o0 oLl
oo oo oo 00 0o 00 00 00 00 00 00 a0 00 00 Qo o0 oLl
oo oo oo o0 oo 00 oo 0o 00 oo 00 oo 00 oo 0o o0 oLl
oo oo oo o0 0o 00 0o 0o o0 o0 00 a0 00 o0 Qo oo Ll

K

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

INQUIRY with EVPD

cet EYPD Bit x|

[ SetEVFD

FPage Code = II:”:I [Hexadecimal]
Canizel |

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

Skart Unit Cormmand
Skatus: Success

Skark Time = 7,974 seconds

Stop Drive (Motion Commands)

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

! Information Message x|

Target 1

Stop Unik Command
Skakus: S\.&ess
Skop 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)

i Information Message ﬂ

Target 1

Read Capacity Command Status: Success

Drive Reporks: 4110000 Blocks SII%bytes | black,
5

2006 ME {1 ME = 1,048,576 Byte
2054 ME {1 MB = 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 LB, ; ISEEE}.L‘-.F

New highest LBA: |3EEE~L‘~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




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,I Defects Grown Defects | Defect List Format

™ Bytes from lndex

|D efect Data Type = Sector address " Block
[Murnber of Defects = 305 (¥ Physical Sector
Head =04 Cylinder = 04144 Sector = 071 ﬂ

Head =04 Culinder = 04145 Sectar = 054
Head =04 Cylinder = 04145 Sector = 065
Head =04 Cylinder = 04145 Sector = 0BG
Head =04 Cylinder = 04145 Sector = 067
Head =04 Cylinder = 04146 Sector = 057
Head =04 Cylinder = 04385 Sector =049
Head =04 Cylinder = 043868 Sector = 042
Head =04 Cylinder = 04387 Sector =036

Head 00 - 21 Defects

Head 01 -+ 21 Defects

Head 02 --» B0 Defects

Head 03 -+ 117 Defects

Head 04 > 56 Defects EI

Cancel | Print | Save to File |




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 0x05

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 ['\}

0o 0z 4000

m 04, 00 46 4000 00 00 22 00 FF FF

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

03 16 00 1E 0076 000000 00 00 A5 02 00 0001 00 22 00 4B 40 00 00 00
04 16 0014 34 05 00 00 00 00 00 00 00 00 00 00 00 00 00 00 1C 3C 00 00
07 04 OC 46 4000 00 00 0000 FF FF

0a 12 10 00 FF FF 0000 FF FF FF FF 80 02 00 00 00 00 00 00

03 0E 00 0000 00 00 00 00 00 00 00 00 00 04 04

(a4, 0, 02 0000 00 00 00 0000 0a 0o

oc 16 800000713 000000000000 0014 3004 000000 0000001000
14 1) 00 00 00 00 00 07 0o 0g ag 04

1C 0, 01 030000 00000000000

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:

R

Availlable Pages Log Page D ata -

Page 01 - Buffer over/under run Page

Page 02 - wiite Error Counter Page

Page 03 - Read Eror Counter Page

Page 05 - Werify Errar Counter Page

Page 0 - Mon-medium Emor Counter Page

Page 00 - Temperature Page

Page 0E - Start-stop Cycle Counter Page

Page OF - Application Client Page

Page 10 - Self-Test Results Page

Page 18

Page 2F

Page 38

| | ©

[¥ Use Description File IE:\F'n:ugram Filzz"S TBYSCSI toolbox3d25DE Browse |

= Current Threzhold & Cument Curmulative " Default Threshald £ Diefault Curnulative
Clear Log Pages _SsvetoFie | _ Careel |




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

X
Available Pages Log Page Data- Page 18
Page 01 - Buffer over/under run Page Farameter Code =11 “
Page 02 - wite Eror Counter Page # of phps =0, —
Page 03 - Read Error Counter Page 545 Address = B00000EQOOOF 262
Page 05 - Werify Error Counter Page Alttached SA5 Address: = BO00RZE0O00001ET4
FPage 06 - Hon-medium Eror Counter Page Attached PHY |dentifier = 02
Page 00 - Temperature Page Irrealid wiord Count = 0
Page 0E - Start-stap Cycle Counter Page Funning Dizparity Error Count = 0
Page OF - Application Client Page Loss of DWord Sync =0
F'aEe 10 - Self-Test Results F'aie PHY Reset Problem = 0
Page 2F Farameter Code =11
Page 38 # of phps =0, %
SAS Address = BO0000EOOOCOSEF
Attached 545 Address = BO00GZBO00001E14 [
Altached PHY ldentifier = 02
Irrealid wiord Count = 0
Funning Disparity Error Count = 0
J | EirraDimiy e Cou =
[¥ Use Description File IE:\F'ru:ugram FilezAS TB4SCSI toolbox32WDE Browse |
= Current Threshold % Cument Cumulative " Default Threshald " Default Curnulative
Clear Log Pages | Save ta 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 Optimization

Optimizing Read Eror Recoveny for 457
O ptirizing *frite Errar Recovery far A5
Optimizing Dizconnect Parameters for A5
Optimizing *Wite Caching for A5
Optimizing Cache Seagments for A0
Optirmizing Read Caching far 25

Optimizing Logging Parameters for A5
Optimizing SMART Parameters for A5

Ad Optirization finighed

Optimize drive for Data use

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

Disk Optimization

O ptirmizing Read Erar Recoven for Data

O ptimizing *ite Emor Recowvery for Data
Optimizing Disconnect Parameters for Data
O ptimizing */rite Caching for Data
Optimizing Cache Seaments for Data
Optimizing Fead Caching for Data
Optimizing Logging Parameters for Data
Optimizing SMART Parameters for Data

[rata Optimization finizhed




Download firmware

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

™ SCSI Toolbox32 =10l x|
File Adapter Options | Disk Tape Jukebox  SAF-TE f SEP Adwanced Tests  Buffer Scripts and Sequences  Help

Advanced Testing

=
Target 0: Mat & e E T Information Functions 3
‘Warkstation Prep (3 Defect {bad black) Functions  »
»
»
»

Safe JukeBox M

TR

-
e

o

s
g
-
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i

EBREEENER
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1o
i
i

i
T

Target 1: Mot & Media Duplication Motion Functions

Create ModePage File for Diskscreening Capacity/Elock Functions
Target 2: Mot & Disk Manufacturing/Screening Module ModefLog Page Functions
Optimize Yiew File |
1 Target 3 Not Available oad Firmware Mon-Segmented Download

S

T T

T

s
sk

e
e

7 T

Data Functions 3 Segmented Download
User Defined CDB Hitachi Download
Ca

DB Sequencer IBM Download
BiildfRun Scripk Hi o Download Firmware
Edit Buffer 1 HP Segmented Download vendor + Product ID

Target 6: Mot &vailable Edit Buffer 2

S5 Target B Mot Available

Configurations

Target 7: Mot 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

I
[
[
I
I
I
[

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



Corrupt Data

Corrupt Disk Data x|
Select Devices

Dizk ECC Comection Span Length = |160 ks [decimal] Select All Targetsl
Blocksz to Corrupt : From Block # ID—
Murnber af Black.s ta Corupt = ID—
Cormupt every ID— block[z]

Coruption Span Length = |160 bitz [decimal]
Current Block being Corupted = IEI
Results = |

Fieturn | Start Corruption 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

LB Addreszs = I‘I 2345

Phyzical Addresz
Cylinder = |91

Head = IE
Sectar = |51E|

en_|

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




User Defined CDB

User Defined CDB x|

SC51 Commandz

E stended Write 10.0.ff 2a,00.00.00, 00, 00,000,001 Select Devices

Format,B,1,00,04,00.00,00,00,001

|mitialize Element Status, 6.1 fF,07.00,00.00, 6,001

Imauiry. 6.1 5.12.00,00,00 f 008 _Select Al Targets |
Lock Unlock Cache,0,00,36,00,00,00,00,00,00,00.00,000
Log Select, 10,06, 4, 00, 000,00,00,00,00,00,00,00)

byl Slert £ 115 00 A AN 00 008 hd
<] | »
Load CDE FilE:I Save COB FilE:I Add CDE | Delete COB |

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

CDB Mame = IInquir_l,l

CDE Length
Data I & Oyt [ Increment LB Repeat |1
{* E Butes

Transfer Length = Inc . by |00 i IIJ
= 10 Bytes I_Q_EEE o [licezet
LB MSE

" 12 Bytes
i’ Buffer 16+ 2{ || LBA LSE ID_ " Stop an erar

L L+

CDE Result = |

Return | Send CDE Wigw Hesultsl B uffers I Stop COE

The User-Defined CDB functions of the SCSltoolbox 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.

Eeszults From: (Uzer Defined COE

CDB =12000000FF 00 ;I
Sent to Target 4, LUM 0, Host Adapler 3

Status Good - Command completed withaut emrar

" Ny

k. I Clear Winite B esults o 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 I E dit Buffer I

— Command Results — Dptions
[riquine, 1 (12 0000 00 FF 00 Fesultz Data Length =
COmMMAND COMPLETE [0.0011.23003 Sec) IT Bytes

00 00 0312 8B 00 O1 3E

345 4 47 41 B4 45 20
[~ Stop On Ermaor

— Command E xecution kMode -

% Ewecute command|z]

Clear
" Queue command|s]
Save to File
— Command E nkry
|| Erecute Wiew fevailable Commands

— Command Higtary

[rgquirg,1 [12 00 00 00 FF 00) Clear |
Optionz |

Save ta File |

Load 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
- if the 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

Please use the Developers Toolbox (DTB) to create scripts and
programs.






Inguire. 6.1, FF.12,00,00,00.FF,00,1.1.00,0,0,0,0.0

Scripting Disk Tests




Script Control Functions

Mode Select for Script

o
pex e e [
N S EE T T N

| Retun_| _ Caneel |




Script Buffer Functions




Fesultz From: |L|ser Defined Script

CDE =12000000FF00 ;l
Sent to Target 4, LUM 0, Host Adapter 3
Statuz Goad - Cammand completed withaut errar

CDE =12000000FF00
Sent to Target 4, LUN 0, Host Adapler 3

Statuz Good - Command completed without errar

k., I Clear Wwrite Fesults to File |




Workstation Prep

1™ scsI Toolbox32 =[Ol x|
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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 numbers." 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 Dukpuk

Automatic Drive Label (SUH)

SC5I Target Humber 1

Drive Type = SEAGATE cwl 2724 alt 2 hd 9 sec 84
Data Cylinders 2724

Alt Cylinders 2

Fhy Cylinders 2726

Head=s = 9

Sectors = 84

EFHM = G411

2061108 Blocks {1030 HE)
2060856 Blocks (1030 MB)
252 blocks

Drive Capacity
Label Capacity
Lost Capacity

Conwverting Flaw Hap . . .
Label WUritten — Cliclk 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 patrtition the size
of the entire drive.



Test Dutpuk

Automatic Drive Label (SUH)

SC51 Target Humber 1
Crive Type = SEAGATE oyl 2724 alt 2 hd 9 =sec 84

Data Cylinders = 2724
Alt Cylinders = 2
Fhy Cylinders = 2726
Head=s = 9

Sectors = 84

EFM = G411

2061108 Blocks {1030 MB)
2060856 Blocks {1030 HE)
252 blocks

Drive Capacity
Label Capacity
Lost Capacity

Converting Flaw Hap .o
Label WUritten — Cliclk 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 following entrvy to vour ~etc format.dat file:

disk twpe = "SEAGATE STI12000" ~
: ctlr SC5T ;0 fmt_time = 9 ™~
ncyl 2724 . acyl = 2 povyl = 2726 : nhead = 9 ;. nmect = 84 -~
rpm = 5411 : bpt = G0148

partition = "SEAGATE ST31z2000" ~

o disk = "SEAGATE ST31200W" : ctlr = SCS5T ~
0, 15876 : b = 21, 65016 : c = 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 (HMB)
i 32504 1o
1 80136 40
2 1] 1]
3 1] 1]
4 1] 1]
g 1] 1]
3 1943676 971
7 2056320 1028
8 4536 2
9 1] 1]
10 2060856 1030

Click Return 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 Dukpuk

HP Drive Geomnetrv

Sugge=ted HF disktab entry (HPF 9000-7=x):
STI1200W|[ST31200W:~

‘Ho swap: n=#84 nt#9 ncflIed

cs(#1030428  bOXIL2 L0X1L024

c=efli24  rm#G411:

Sugge=ted HP disktab entry (HF 9000-8xx):
ST31200W|ST31200W:~

cty=winchester n=#8d nt#9 . nc¥l3od  rm¥S41l .~
21030428 b2#B192 £ 2%1024

Add this= entrvy to ~etcrdisktab.
Create the filesyvstem with the command : newfs ~dev-rdsk-1=0 ST312000
Target 1, Type 0, SEAGATE ST231200W]

Click REeturn 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 Duktpuk

Ultrix Drive Geomnstry

Suggested Ultrix disktab entrv:

ST3I12001:~
cty=winchester n=#84 nt#¥? ncH2726:~
cpadl ba#fl92 fafl0zd
‘ph#0:bb#8192 - fh#1024

po#Z060856  boX8192 fofllzd
cpd#0:bd#8192  fd&1024

cpefl be#dl9? fefll2d

cpER0 - bERB192  ££H1024

pog#l bg#8l192  fgil0zd

Target 1. Type 0. SEAGATE ST31200W1

Click REeturn 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:\

1pc#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:\
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/rrzic 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: Destination Devices:

IBusETID 1LUM OSEAGATE ST312000 SUIMT.05 j SDUH ET”:' 1LUN USE-"E'-G-"-\TE 5T312|:||:|W sU
) 2 LN 0 SEAGS ] !

_ TID 3 LUN 0 SEARA
™ lgnore Errors Start Block: ||:| 11D 5 LUN 0 HP
™ wwirite with Werify End Block: |2EIE1 105

[ Checksum Yerfication

— Copy Progress

Current Block: I

Time to Complate I .....
Error Count: ||:|

Eject when finizhed [~ | Select Al Destinatiunsl

Duplication Status:

Return Start Copy Calz. Checksaum 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

1™ scsI Toolbox32

Off Line
Target 1: OVERLAND

On Line

Target 2: Mot Available
Target 3: Mat Available
Target 4: Mot Available
Target 5 Mat Available

Target 6: Mot &vailable

Target 7: aic7Bux




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

£000
4000
2000

1]

Write Errors

ted Ermors
Errorz







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)

s COMFIRM DRIYE

Wendor is 'SOMNY
Product is 'SCi-500C '
iy

BI
3354

Firmware Revision is '
Serial Murnber is ‘0000
This is a 931 2 device
This device is a SC5I Device Type 1

This drive supports the SI251-2 Response Data Format
This drive supports synchronous data kransfers

This drive dogs nok support relative addressing

This drive does nok support command queusing

This drive does nok suppork soft resets

This drive dogs nok support linked commands

This drive supports 16 bit wide transfers

This is a REMOWEAELE media device

This unit is OM 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: [0 afaul S el Test j Eled |
Fattemn: IEI - Rotate - Raotate thru the other 9 patterns j Target 2
Elock Size: IU
Block Count; IEI

TestPaaaeaJ1

Fiun Time: |

Results:

Return | Startest

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

Cuantum Display DLT Diagnostic Result=

Controller Present Flag
Controller Error Flag =
Drive Fresent Flag = 0
Drive Error Flag = 0
Hedia Loader Fresent Flag
Hedia Loader Error Flag =

oo
=

Click REeturn to continue

Fetil.esn Hore .




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 Toolbox32 - ol x|
Fil=  Adapter Optms Disk Tape Jukebox SAF-TE [ SEP  Adwanced Tests  Buffer Scripts and Sequences  Help

Scan Bus |

LUM Frirt Reports [~ Safe JukeBox [
ED Errar Logaing :
Target 1: OVERLAMD LB Wersion 0108 File I Browsel
% O Line
TypeINDne &2

[lasr Fila | i Eila |
Target 2 Nat Avalable High Speed Data Transfer Test x|

Target 2: Mot Available

Thiz Test wil measure the highest data throughput that the selected device can sustain.
Target 4: Mot Available

The Testis NOT destructive - all data on the drive will be safe.

]

Target & Mot Available

e
e

e
o
-
s

.

Click the Start Test button to begin measurement.

Xt ol
il
S
]
S R

Target B Mot Avaiable ¢ Fun One Tes! Pass ¢~ Repeat Test until Stop Test Button Clicke

i
2

Target 7 aic7Bux Test Status:

Starting test . . . please wait

Starting Read Buffer test - Pleaze wai

Fead 100MB in 0.716209 seconds

Read Tranfer rate = 139623393 MB/second

Starting 'Write Buffer test - Please wait . . .
Wrote T00ME in 1.283330 seconds
write Tranfer rate = 77.8853872 MB/second

Start Test |

Target selected =0 [Tnguiry

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 5[

Thiz test will meazure the write and read transfer rate perfformance of your tape drive.
ITIS A DESTRUCTIVE TEST! - ALL DATA OM THE TEST TAPE WILL BE DESTROYED!

Inzert a test tape, zelect the data pattem type, then chck "Start Test"

— Data Pattern Tepe Cirivve Compression
™ Bandom, non-compreszable data ' Compression OM
* 21 compressable data " Comprezsion OFF
Results:
Rewinding Tape . . .

Whiting data for bwo minutes . . .

2477 MB of data written - trangfer rate = 20642 MB /2
Rewinding Tape . . .

Reading data for bwo minutes . .

Fead 1965 MB of data - transfer rate = 16.375 MB fzec
Rewinding Tape . ..

Teszt Finished

EREREREEREREREREREERREEREREEENI
Start Test | Fesults-: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 - ol =|
File Adapter Options Disk | Tape Jukebox SAF-TE[SEP  Advanced Tests  Buffer  Scripts and Sequences  Help

Advanced Testing
Scan Bus |

Tests »

Lo moom S @ 00 o r
Targs ] L Cammands InFarmation Functions Test Unit Ready

Media Duplication MadefLog Page Functions Inquiry

Tape Manufacturing Mation f Data Commands Inquiry w/EYPD 58
On Line = UserDefined CDB View Request Sense

Target 2: Mot Available CDE Sequencer

Euild/Run Script Clear FiIaI Wiew Fi\el
Target 3: Mat Available Edit Buffer 1
Edit Buffer 2 g Performance Data [
. p Corfigure Tape Drive
Target 4: Mat Available g ; P! ko COM1: on Enor |
Download Firmware 3
Target 5 Mat Available Repair DLT Directary
Create DLT FUP Tape
Target & Not Awvailable Read LTO Cartridge Memory
Target 7: aic7Bux
=

Target selected =0 [1rquiry A

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 Byvte Length = 31 bytes

o1 2 2 4 5 & 7 8 9 A B C D E F ASCII

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 . LO0C. ...
30 31 30 38 32 ZE 34 Z2E 00 00 00 00 00 00 00 00 oiogz. 4. . ..., ..

oo oo oo o0 0o 00 oo 0o o0 00 00 00 00 OO0 Qo oo Lol
oo oo o0 00 0o 00 00 00 00 o0 00 a0 00 o0 0o o0 oLl
oo oo oo o0 0o 00 oo 0o o0 00 00 00 00 OO0 Qo oo Lol
oo oo oo o0 oo 00 oo 0o 00 oo 00 oo 00 oo 0o o0 oLl
oo oo oo 00 0o 00 00 00 00 00 00 a0 00 00 Qo o0 oLl
oo oo oo o0 0o 00 oo 0o 00 00 00 00 00 OO0 0O oo Ll
oo oo oo 00 0o 00 00 00 00 00 00 a0 00 00 Qo o0 oLl
oo oo oo o0 0o 00 oo 0o 00 00 00 00 00 OO0 0O oo Ll
oo oo o0 00 0o 00 00 00 00 o0 00 a0 00 o0 0o o0 oLl
oo oo oo o0 0o 00 oo 0o o0 00 00 00 00 OO0 Qo oo Lol
oo oo oo o0 oo 00 oo 0o 00 oo 00 oo 00 oo 0o o0 oLl
oo oo oo 00 0o 00 00 00 00 00 00 a0 00 00 Qo o0 oLl
oo oo oo o0 oo 00 oo 00 00 0o 00 oo 00 o0 0o o0 oLl

X

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 EYPD Bit x|

[~ SetEWFD

Page 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 Most REecent Regquest Sense Data

1] 1 2 3 4 5 & 7 8 9 A B C D E F

70 00 02 00 00 0O OO 14 00 0O 0O OO 34 00 00 OO0
oo oo 00 0o 0o 00 OO0 @0 oo 00 00 o000 o000 00 00 00
oo oo oo oo oo 00 OO OO0 oo OO 00 OO o0 00 00 0o
oo oo 00 Qgo 0o 00 OO0 @0 oo 00 00 00 00 00 00 00

{Click REeturn 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 Descriptor SF Eit
N N N o g o o o N R
o1 2 3 4 5 B 7 8 9 10 M
Page Data

et 00 100 [0 [0 00 G566 [ [ o [ [ o0 [ i
BN o o o o o o o
SO o e o o o o o o o e e

o1 2 3 4 5 & F & 9 10 11 12 13 14 1%
e e o o o e o e o o
N o o o o o o o o o ol e
Curen 50 [ [6 (o0 [o0 oo Joo oo i [ [ [ [ foo foo Jor

16 17 18 139 20 21 22 23 24 25 26 27 28 29 30 31

FPage # Im Current Byte I

taode Senze | taode Select | Restore Defaultsl Return

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

NOoO oA~ WNE

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 number 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 number.

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
IO 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
IO button. The number of blocks written is specified in the Repeat Count window.



User Defined CDB

User Defined CDB |

SC5| Commandz

Copy and Veify,10.0,ff,3a,00,00,00,00,00,00,00,00,00]
Extended Read,10,1.f,25,00,00.00.00,00.00,00.f.001
Extended Seek 10.0,0,25,00.00.00.00,00,00,00,00.000
Extended “Write,10,0,ff.22,00,00,00,00,00,00,00,f,001

Fogrnat £ 1 00 N4 10 00 00 00 700 hd
4 | »
Load COE FilE{ Save COE FilE:I &dd COB | Delete COB |

Cornpare,10,0,00,33,00,00,00,00,00,00,00.00, 00
Select All Targets I

Change Defirition. 1 0.0, 00,40.00.00,00.00. 00, 00,00.00. 00 f’ Sieleel Dievluzs

o 1 2 3 4 5

|ﬁ |ﬁ |ﬁ o0 [oo oo

COBE Mame = |

CDE Length:

& G Bytes Data ln & Qut™ I-| |nl:bremerl;tDLE.-'i'-. Fepeat I'I
Transfer Length = nc . by . 0

10 Bytes I':'_g_ R Timeout |

" 12 Bytes LBA MSB -
Buffer 1% 21 | | LBALSE |4 . Stop an emar

CDE Result = |

I~
b
Return | Send CDE | e Hesultsl Buffers I Stop COB

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 