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Installing or Upgrading to STB Suite
v8.1

Follow these easy steps to install the STB Suite version 8.1
1. Uninstall any older or existing version of the STB Suite

a. During the uninstall, right after the STBTrace driver is uninstalled, you will get a
message saying “System Settings Change — Reboot Now?” — You must answer
“NO” at this point to allow the uninstall to completely finish.

2. Prepare your USB key dongle for the upgrade

a. Plugyour USB dongle in and be sure its red light is on

b. You may see pop-up messages from the operating system saying there is a new
device detected and asking to install drivers. Cancel this — the next steps will
install the correct drivers for the dongle.

c. Follow the directions in Appendix A - PreparingForV81

3. Leave your USB dongle key plugged in and be sure its red light is on

4. Unzip the STBv81 Install package

5. Run the program Cklinstall.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. Please Note: DEP settings cannot be confirmed by the program for the
operating systems Vista or Server 2008. If you are using one of these operating systems
please confirm proper DEP settings manually. It is very important that DEP be set to
“Turn on for Windows programs and services only”

a. Confirm that the md5 checksum is valid. If it is not valid contact
support@scsitoolbox.com

b. Confirm that your DEP settings are correct.
6. Install the STBTrace driver package now
a. Double-click on the program InstallStbtrace.exe, follow all on-screen
instructions
b. Reboot when the installation is finished
7. Install the STB Suite
a. Double-click on the program HWK_GetHasp_STBv8_1_Oinstall
b. Follow all on-screen instructions
c. Ifyouare running on a Vista or Server 2008 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.
d. Caution - if your DEP settings are not correct there will be problems running the
STB Suite.
e. Reboot when the installation is finished


mailto:support@scsitoolbox.com

Appendix A — Preparing For v81

Updating your USB Key (Dongle)

Several steps are required to update your STB USB license key to prepare for installation of the
new STB Suite version 8.1. These steps will be outlined below — it is very important that these
steps be executed in the exact order described. Doing so will insure uninterrupted use and
open up access to all the new features of version 8.1

Step 1 —unzip all installation files.
- Unzip the files ““STBSuitev81l.exe” and “STBCustomerKeyUpdateVer81.exe”

Step 2 - Installing the latest Aladdin SRM Runtime driver
package
- Goto

ftp://ftp.aladdin.com/pub/hasp/srm/Runtime %28Drivers%29/HASP SRM Runtime se

tup.zip
- Install this package following all on-screen instructions

Step 3 - Checking your SRM installation

- Point your web browser to http://localhost:1947

- 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

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

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

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

A, HASE SH Adnon Control Center., i

| .
HASP
HASF Keys available on SCE-LMEIZTCH

#| Location [ endor | HASF key ID [ ey Type [ wession | Sessians [ Actians

5 |HASP HL
} [ TG 1
A5P Kay 1| Local QTG | LA | |
Products
Faalures
Sesuons

Froducts | Feghjres | | Ss45i0ns

|| Bk on

Update/aHack

Arcess Loa

- Write down the HASP Key ID number


ftp://ftp.aladdin.com/pub/hasp/srm/Runtime_%28Drivers%29/HASP_SRM_Runtime_setup.zip
ftp://ftp.aladdin.com/pub/hasp/srm/Runtime_%28Drivers%29/HASP_SRM_Runtime_setup.zip
http://localhost:1947/

- Note that the Version is 3.20 or above. If it is not please contact
support@scsitoolbox.com

- Note that the Key Type is a HASP HL Time or HASP HL Net. If it is not please contact
support@scsitoolbox.com

- Runthe program “STBSuitev81.exe”

- You will see this screen:

& HASE SHM RUS

(Collect Key Stafus Inlomator] | Apply License Updale |

SCE| Toobowx LLC
5TE Sube version B 1 Eey Update Uiy

Plaze follov tess steps to upgrade your STB USE key for the STE
Sulev8.1:

1. Be sune that pou instaled the Aladdin SAM Aurtims Enviionment
[cnwers and taols]

2. Bezine that pour USE key iz plugged in and itz rad LED iz Bt

3. Ciick the "Collect informalion’ bultan below io 1ead pour key
irformation to a file

4, Email that hls o suppoit@scstoclboy com

- Click the “Collect Information” button
- Tell the program where to create your update file


mailto:support@scsitoolbox.com
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4 HASP SRM RUS

Sawve key status as

Save i | (L My Documents

Q (aakcdn

- EM,- IEddesktap
My Recent Py Music
Documents @H&' PictLras

@ 7 ety civ
beset 2y

Please folow these shy
Sule w B1:

1. Be sure that pou ns
[diivers and hook)
2 Be sure that wous LY
3 _Chck the "Collact il
nhaimaton bo a file
4. Emal that fie to sup

My Documents
By Compuber
Callect irfomation
My Mebwalk  File Ipdatebykautod] o2y 5 |
¥ FiaME | [l wapiod] ¢ lJ E
Savesshpe  |Updste seceipt fils .2y | Cancel |




You should see a message indicating success like this:
& HASP SRM RUS (=13

Collect Key Status Infaimation] | Apply Licensa Update

SCSI Tackbos LLC
STB Suide version 81 Ky Update Uty

Please follow these steps o upgrade wour STB USE key for the STH
Cuile v 8.1:

1. Be sure that pou instalied the Aladdn SR Runbme E rerorment
|direeis ard bools]

Z. Be sure that pou USH key iz plugged in and it's red LED iz it

3 Ciick the "Collect irformation” butlon below bo read your key
mifcrmation ho a fie

4. Emall thal file bo suppoibiEseshaolba o

D& 3557
F.ey status retreved fiom HASF successhily,

- Email the file you just created to support@scsitoolbox
- In the body of the email where you send this file please record the HASP Key ID number
which you wrote in step 1



-when you receive the return email from support save the attached update file into the folder
where the program “STBSuiteV81.exe” resides

- run “STBSuiteV81.exe” again

- Click the “Apply License Update” tab, then use the browse button to locate your update file

¢ HASP SRM RUS

| Colect Key Stahis ""_'WJ Appl License Update ]

Select the update file for new license

Lookin | () c2vfiles

®OHasplipdate 13_1436642841.v2¢|

My Documents

Appy Update

MyNelwork  Fie name: l =l
Flesolype:  [Allsupponed files " hr * v2c) =

|0m|




- Click “Apply Update” and you should see an indication of success like this:

& HASP SR RUS

10:52-44:
Hpphing updste from file M \=2vfies\HasplUpdate_16_S56592855.v2c
Update witten successfully.

Update Fle |M-c2vfles' Hasplipdate_16_9565528%6v2c | [ . |
Apphy Lipdste

B e ——

- Now start the STB Performa key update program by double-clicking on
“STBCustomerKeyUpdateVer81.exe”
- You will see this screen:

5 [H Customer Key Upprade WHility vs B.1.0 {build $0606]

Foey D 1435642341

Serial Number, 04000000 Concts Flecuiest Fle
Kiey Expiration Date: Unlimited — —
Pertorma Expration Date: (700
Cunerit Vession - 0.0.0 LoadKey Update Fie
Puoduiet Data: 000000000

Flegulz

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



518 Customer Key Upgrade Utility vs B.1.0 [(build 90606)

Th file STRAUTH. TXT hes besn erasbad with the necessary informatian,

Emsal this Fle bo support@scskonlbosx., com

[ = |

RiesuitsT

II le Cieated Successhuly

Email the file “STBAuth.txt” to support@scsitoolbox.com.
Exit the STBSuiteV81.exe program



mailto:support@scsitoolbox.com

- Save the update file returned to you from STB Support

- Restart the program “STBSuiteV81.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:

5TB Customer Key Upgrade Utility vs 8.1.0 (build 90606)

- Click “OK” and you should now see your valid Serial Number, Performa date and version

information like this:

S5TE Customer Key Upgrade Utility vs 8.1.0 (build 9(

Fey ID; 356532895

Sefizl Mumber: 040077EF

K.y Enpiration Date: Linimbed
Peifaima Expiration Date: 51242000
Cumart Veazon: 81.0

Product Data: 0x00000000
Resuks:

|' &y Lpdate Begning

Euit I

- If you do not see a screen indicating success please contact support@scsitoolbox.com

If all of the above steps have been successfully executed then you are now ready to install the
STB Suite version 8.1


mailto:support@scsitoolbox.com

Bug Fixes and Enhancements

1. New Aladdin SRM package greatly simplifies the install process. Now only one
Aladdin driver is needed for all operating systems and environments (networked, remoted, etc)

2. Aladdin Admin Control Center (ACC) gives simple view of key status and
gives one point to configure network settings, free stuck licenses, etc.
Simply use your internet browser and point to http://localhost:1947 to see all STB Keys on your
system(s), including networked keys. Here is an example showing a network key on a license

server:

HASP Keys available on HAM ‘

Administration
Options #

You can see the number of allowed sessions and attached sessions, etc.

3. Calls to Aladdin HASP unlinked in DTB

Location | Vendor | HASP Key ID Key Type Version | Sessions | Actions
HASP Keys 1| Local 74276 HASP 5L —e 1.40 - | |Features || Sessions
Products 2[wees  |raze | HASP HL NetTime 10 (S|  3.21 | [EBrowse] [NetFeatures
Features | Disnlav tha faaturas
Si
Eesions Net Features of HASP 1646500067 (Vendor: 74276) at HP-64

Update/Attach
Rl #|Feature ID | Location |Access Counting Logins | Limit | Detached | Restrictions Sessions | Actions
Configuration 110 B | HP-64 Loc Net Display Station - 10 - | Perpetual - | |B Browse
Diagnostics 2[1 & | HP-64 Loc Met Display Station 4 - | Perpetual - | [2Browse
Help 3|2 & | HP-64 Loc Net Display Station 4 - | Perpetual - | |B Browse
About 4]3 & | HP-64 Loc Net Display Station 4 - | Perpetual - | [(Browse

54 & | HP-64 Loc Net Display Station 4 - | Perpetual - | |B2 Browse

Help Top

This allows your DTB applications to run without a HASP key connected as long as no DTB

functions are called.

4. New Device Discovery process

Achieves higher accuracy and correlation between Windows Device Manager, STB, DMM, BAM,
and DTB device names and views.

5. DMM Seek commands

The SEEK commands have been replaced with Single-Block READ commands to allow SEEK
tests to be run on SATA drives.


http://localhost:1947/

STB (“Original Mode” ) new features

1. New SATA Commands

Scan System |

Target 0: Not Available

Help
ests 4

Target 1: Not Available
-] Target 2: Not Available
Target 3: Not Available
Target 4: Not Available
5 Target 5: Not Available
Target E: Not Available

Target 7: Not Available

Bscsitoobmcz ol
File Adapter Options Disk Tape Jukebox | ATA/SATA SAF-TE [SEP Advanced Tests BusResets Bus Analyzer Buffer Scripts and Sequences
View IDENTIFY data I
View SMART data
SATA Firmware Download View SMART Self-Test Logs r
ATA Command Sequencer View & Set Features (WCE, ACU)
— E” Send User Defined Commands
_J File | Brows
Type | None
Clear File l New SATA
Command
Log Performance Data [~
: features...
Send "A" to COM1: onEror [
=
|Read Capacity [ 4




2. SATA SMART Self-Test Logs

This command lets you view and save the results of all SMART Self-Tests on a per-drive basis.

Model Number = ST3750330N35 | ‘WwDC wDB00BB-00JHCO
Serial Number = 3QK03TIT ST3160)
is drive has 1 SMART self-test log entries ST EIBIJNS

Log Entry #0
Content of the LBA Field = Ox0l

Execute SMART Short test imediately in off-line mode

Self Test Execution Byte = 0x00

Previous self-test completed without error or no self-test has ever been run

Life Timestamp (L$B) = OxCF - SATA drive

Life Timestamp (MSB) = 0x02

-Power-on hours when this test was run = 719

SelfTest Failure checkpoint byte = 0x09

Failing LBA (7:0) = 0x00

Failing LBA (15:5) = 0x00 All SATA
Failing LBA (23:16) = 0x00 SMART Self-
Failing LBA (27:24) = 0x00

-LBA where error occurred = 0x00 (0) TeSts:;gvgviare




3. SATA Features Display and Change

This command will display all of the SATA FEATURES which are available on a selected disk,
and will allow any available FEATURES to be changed, set or reset via a simple menu:

Saoioobomz R
—  Click on a device in the Devices list to view or change its FEATURES settings —
FEATURES Information————————————————————— — D R
WDC WDBO0BE-00HCD, 5/N:WD WCAMSD 326364, P05 01C05 <
A . i ST3750330NS
‘write Cache (+ Enabled (" Disabled oT31000340NS
- Read Look Ahead (¢ Enabled { Disabled
- Acousitic Managementl (" Enabled ¢ Disabled ¢ Mot Supported
-Power UpInStandby ¢ Enabled ¢ Disabled l%
- Advanced Power Management I ¢~ Enabled ¢ Disabled? Not Supported Select a SATA
e drive

bled ¢ Disabled * Mot Supported

BiC

- Write-Read—*
- [t /

Features available in the
drive are shown in BLUE -
features which the drive
does not support are BLACK
and cannot be changed

¢ Enatle € Disatle

e s
Enabled| ¢ Disabled

Bled € Disatied

Results:
Click on a drive to display or change its features

oK | Make &ll Changes

If a FEATURE from the SATA specification is enabled in the selected drive it will be highlighted in
BLUE and the current setting will be displayed showing if the FEATURE is Enabled or Disabled. If
there is a value associated with a given FEATURE that value will also be displayed.



You can change any FEATURE setting by clicking on the
setting you desire. When you do this the FEATURE color will
change to RED indicating that you have modified the setting

but have not yet saved the change.

" sCSI Toolbox32 , i
ATA Device FEATURES Functions .=

|

FEATURES Information

Click on a device in the Devices list to view or change its FEATURES settings

Des

-Fiead Look Ahead (¢ Enabled ¢ Disabled
- Acousitic Managementl {" Enabled ¢+ Disak

WD S /N ; : WDLC WDa00
wDC WDSBO0BB-00JHCO, S/N:WD-WCAMID 326364, Fw/:05.01C05 ST3160023A

C e 5 o i ST3750330M¢

‘write Cache  Enabled (~ Dis: | 0003401

- Power Up In Standby ("’ERabled {* Disabled

- Advanced Power Management I_- " Enabled
- Write-Read-Verify I_ " Enabled ¢ Disat
- oto Power Condition Immediate [575%—

- Set Evtended Power Cordition Timers: | 5 Eniable:
[dleshi= I 'd'e-B'= I [dleiZ= I_

When you change a feature by clicking
Enabled or Dizabled the Feature color
will change from Blue to Red to indicate
you have changed it.

To commit your changes click the
“Make All Changes” button

To save the change you must click the “Make All Changes” button. Once the changes have been

written to the drive they will be re-read and displayed.

If your selected drive does not support any FEATURES the non-supported FEATURES will be
displayed in a BLACK font. Which FEATURES are supported or not is up to the drive Vendor and

is not changeable.



4. New SATA Tests

Several new SATA-Specific tests have been added:

Three new

Target 0: Locked i ) 5 SATA tests

Taraet 1: Locked

5. Execute SMART Self-Test

This test will let you run any of the various types of SATA SMART Self-Tests. As shown — first
select te iv you want to run the Self-Test on

raalkon22

TA SMART Self-Test

WDC WD800BB-00JHCO
ST31600234
ST3750330NS
ST31000340

First Select a
SATA drive...



The approximate times that each of the different types of self tests will take to complete will be
displayed.

E SMART Self-Test =8

Test Type: » _ Devices
' Short Self-Test Off-ine mode " Short Self-Test Captive mode W%Egg&!ngB-UUJHCU

| 5T

3750330N5

" Estended Self-Test Offfine mode ¢ Extended Self-Test Captive mode : ST37R0330NS
i ST31000340NS
" Conveyance Self-Test Dff-ine mode ¢ Conveyance Self-Test Captive mode

" Selective Self-Test Dffinemode ¢ Selective Self-Test Captive mode

> |

Once you select a drive the drive-
specific test parameters will be

Self Test Progress: Self-Test has been unning for | | Stown

rHesu!ts.
odel Number = 3T3750330N3
Serial Number = 3QK03TJJ

oK | Start Test | Save Results to File

P L4 1 é




Now select which of the available types of Self-Tests you want to run in the “Test Type” area.
Once you have selected the type of test click “Start Test” to begin the test process.

WDC WD800BB-00JHCO
ST31600234
ST3750330NS

ST31000340NS

Model Number




As the Self-Test runs the start time will be displayed in the Results window and the Self Test
Progress bar will increment.

WDC WDB00BB-00JHCD
ST3160

Model Number = ST3750330N3

Serial Number = 3QK03TJT

Starting Self-test at Mon Jul 20 08:43:57 20090
est will run for 1 minutes



Once the test has completed the results will be filled in to the Results window:

S [
af ent
| — — Test Type Devices —
B {* Short Self-Test Off-ine mode " Short Self-Test Captive mode WDC wWDB00BE-00HCO

— ST31600234

" Extended Self-Test Off-inemode ¢ Extended Self-Test Captive mode | | JERIEHEIEED g

5T31000340N
" Conveyance Self-Test Off-ine mode ¢ Conveyance Self-Test Captive mode

" Selective Self-Test Off-ine mode (" Gelective Gelf-Tast Canbve mnda

Short Test Time = |1
Extended Test Time = [1 74
Conveyance Test Time = [2

Self Test Progress: Self-Test hém '
HNENENERENENEENENENENEYENEDEDEY

— Results

odel Number = ST3750330N3

Serial Number = 3QK03TJJ

Starting Self-test at Mon Jul 20 08:43:57 20090
est will run for 1 minutes

Self-test finished at Mon Jul 20 08:45:04 20090

oK | Start Test | Save Results to File

reCTTCO v T
You may view the results of all self-tests which have run on a given drive by using the
ATA/SATA->Commands->View SMART Self Test Logs function:

- IR e el Taalhas a2 1Ml vl
ATA/SATA SMART Self-Test Logs T x|

- uiiStatus and end time of test are
. . displayed - if an error occurs it
will be noted here

utes

Click on a device in the Devices list to view it's SMART Self-Test Logs

i SMART Self-Test Log Data Devices
odel Number = 3T3750330N3 % - WDC WDB00BB-0MJHCO
Serial Number = 3QK03TIT 150'32
B isEdziveﬁgas 2 SMART self-test log entries T31UEIO3405
og Entry

Content of the LBA Field = 0x0l

Execute SMART Short test imediately in off-line mode

Self Test Execution Byte = 0x00

Previous self-test completed without error or no self-test has i
Life Timestamp (LSB) = OxCF

Full Self Test information

- Life Timestamp (MSB} = 0x02 can be viewed and saved to
-Pover-on hours when this test was run = 719 afile using the View

- SelfTest Failure checkpoint byte = 0x09 SMART Self-Test LOQS

- Failing LBA (7:0) = 0x00 command i

- Failing LBA (15:5) = 0x00

- Failing LBA (23:16) = 0x00

Failing LBA (27:24) = 0x00
-LBA where error occurred = 0x00 (0)

Log Entry #1
- Content of the LBA Field = 0Ox0l L]

oK I Save Results to File

TREGU CIpaticy

6. SATA Drive Confidence Test #1 (Quick QC Test)

This new test will execute a series of test steps to give a quick idea of drive health and
functionality. Each test step which will be run is displayed in the Test Description area. As the test



runs each test step will indicate whether it passed or failed, and detailed results will be displayed
in the Test Status/Results display area:

UATA/SATA Quick QC Test

WwDC WDB00BE-00JHCO
ST31600234

il S
ST310003400.

The SATA Quick QC Test -
(AKA SATA Confidence Test 1) -
will run each test test shown above.

s |ST3750330N-30K03TJJ-00CLog. txt



Select the drive to test. Click “Start Test’ to begin the test.

5
— Test Descripton - This test will : —ATA/SATA Devices
[Record SMART data |-Read data at the beginning, middle, and end of the drive \S‘\QDB%B/UDZ%%I.]BB-DOJHCU
[Record SMART Self-Test Logs [wiite data at the beginning, middle, and end of the drive ]
e |-Execute 10,000 Random Reads ST31000340NS
[Measure Fead Performance
~— Test Status/Results
- Life Timestamp (LSB) = 0x50 -
- Life Timestamp (MSE) = 0x03
-Power-on hours when this test was run = 843
- SelfTest Failure checkpoint byte = 0x09
- Failing LBA (7:0) = 0x00
- Failing LBA (15:5) = 0x00 .
- Failing LBA ({23:16) = 0x00 As the test progresses the test steps will
- Failing LBA (27:24) = 0x00 change to GREEN if they pass or RED if
-LBA vhere error occurred = 0x00 (0) they fail. Test details are shown in the
Status/Results window.
Hi 2 Target 0O Lun 0 ST375033 ONS RS0
Read Capacity command returns drive highblock # =
Reading 100MB from start of disk . . .
Finished Reading 100MB from start of disk . . . Transfer rate = 61.58 MB/sec
Reading 100ME from middle of disk . . . =
«| | v
Stop Test | Save Results to File |r7 Log Results |ST3750330N-30K03T.-00CLog.tst L]
You may save the test results to a text file. A default file name is created from the drive type and
serial number, or you may give any nhame you want to the file.
fira/sarn queacres i

~— Test Descripton - This test will :

- ATA/SATA Devices

Hi 2 Target 0 Lun 0 3T375033 ONS R503

Read Capacity command returns drive highblock # = 1465149167, block size = 512 Bytes/Block
Reading 100MEB from start of disk . . .

Finished Reading 100MB from start of disk . . . Transfer rate = 61.58 MB/sec

Reading 100MB from middle of disk . . .

Finished Reading 100MB from middle of disk . . . Transfer rate = 60.9
Reading 100ME from end of disk . . .

Finished Reading 100MB from end of disk . . . Transfer rate = 62.06
Starting Random Read Test - 10,000 reads . . .

Finished Random Read Test - 10000 reads

***%*% End of ATA Quick QC Test #*#¥#ssass

J sec

A default file name based,1 on
the drive serial number'ww be
created - click Save Results to

File to save
4 |
|

[Record SMART data [-Read data at the beginning. middle. and end of the diive WDC WDB00BE-00JHCO
ST31600234
[Recoid SMART Self-Test Logs [wirite data at the beginning, middle, and end of the drive 5 5
vecute 10 000 B andom Beads ST31000340NS
[Measure Read Ferformance o 10,000 Horiconn Riaads
~ Test Status/Results
- Failing LBA (27:24) = 0x00 3
-LBA where error occurred = 0x00 (0)

Start Test Save Results to File Ip Log Results I5T375033UN- KO3TJJ-00CLog.txt




7. SATA Drive Confidence Test #2

This test also runs a sequence of test steps like Confidence Test #1 — just longer and more
detailed.

HATA/SATA Drive Confidence Test

WwDC WDS00BE-00JHCO
S

SATA Disk Confidence 2 is a longer and
more detailed disk test, otherwise it
functions the same as Confidence Test 1

ST3750330N-30K03TJJ-Confidencel og.tt \ =




8. SATA Command Sequencer

The SATA Command Sequencer is a quick way to issue any ATA command to a drive, capture
and view any data returned, and to build a list or sequence of commands which may be
issued/re-issued. You can also use the Command Sequencer to quickly create a Disk Command
Compliance test.

i =TT
File Adapter Options Disk Tape Jukebox | ATAJSATA SAF-TE [ SEP  Advanced Tests BusResets Bus Analyzer Buffer Scripts and Sequences
Help Commands 4 |

Tests »
Sean Systeml SATA Firmware Download ;
. — T Print Reports |~ SafeJukeBox [
Tz Versio ATA Command Sequencer
=5 Y — Cvrenlrrrm
{ATA Command SequenceR T X
. - Command Results Options
Results Data Length =
|8 Bytes
[~ Swap Data Bytes
[~ Stop On Eror
Clear I Save to Filel
1~ Command Entry
| Execute I View CDBs I

I—U_U— IU_U— IE]U—. I‘ﬁﬁ‘ F]-U— [‘Dﬁ" ruﬁ' DataLengthl-STE—r' Data Out £+ Dataln AddThiSCMDI

— Command History
Clear |
Options I
Save to File |
Load from File |
Load BAM File I

Load CDE File I

There are two ways to send a command. One is to use the “View CDB’s” button to display a list
of all available commands. These commands are taken from the same text file which the ATA
User Defined Command feature uses. You can create your own custom command files if you
wish — see the documentation on ATA User Defined commands for instructions how.




Using the View CDB’s button will display this window where you may select a command by
double-clicking on it. When you double-click a command it will be copied into the Command

Entry window.

Scan Systeml

2.~ Command Re

4 M

5 M

Bk

A

X|
Command Name I CDE Bytes -
00-NO OF 00 00 00 00 00 00,00
03 - CFA REQUEST EXTENDED ERROR 00 00 00 00 00 00,03
08 - DEVICE RESET ' W0 00 00,08
20 - READ Sector(s] . 00 EO, 20
24 - READ SECTOR,8) EX 00 E0, 24
25 - READ DMA EX you can double-click 00 E0, 25—
26 - READ DMA QUEUED 00 EQ, 26
27-READ NATIVE Maxs  ON @ command to 00 EO, 27
29 - READ MULTIPLE EXT selectit... 00 E0, 29
2F - READ LOG EXT 00 00, 2F
30 - WRITE SECTOR(S) 0O"OT"00"00 00 EO, 20

-WRITE SECTOR(S] EXT

00 01 00 0O 0O EO, 34

35 -WRITE DMA EXT 01 00 0D 00 00 EO,35
36 -WRITE DMA QUEUED EXT 00 01 0D 00 00 EO, 36
37 -SET MaX ADDRESS EXT 00 00 OO 0O 0O EO, 37
38 - CFA'WRITE SECTORS W/0UT ERASE 00 00 0D 00 0O EO, 38
39 -WRITE MULTIPLE EXT 00 01 0D 00 0O ED,39 «»
<| | >|

Select CDB I

Close

x I

Data Length =
Bytes
Bp Data Bytes

b On Error

1~ Command Entry

g I

I Save to File |

o e

— Commanc

{20 - READ Sector(s)

20

the command you

selected is copied
here to execute...

Execute | View CDBs I

~ (" DataOut ¢ Dataln _Add This CMD |

Data Length: |-5

Clicking Execute will
Jissue the command
Options




Once a command is in the Command Entry window clicking the Execute button will issue the
command.

The results of the command (Task Register values) and the number of data bytes specified in the
Options->Results Data Length window will be displayed in the Command Results window. The
command will also be copied into the Command History window for later sequencing.

ATA Command Sequencer

NN RS =

20 - READ Sector(s),l 20 - READ SECTOR(S)
Command Sent:
00 01 00 00 00 EO 20 /
ask Registers: /
00 01 00 00O 00 EO 50
Data Bytes:
0o 00O 00 00 00O OO 00 OO0

The results of sending the
command are shown
here...

ol o ol P

20 - READ Sector(s),1 20 - READ SECTORI(S)

_..and are also added to the
History Window




ATA Command Sequencer

20 - READ Sector(s),l 20 - READ SECTOR(S)
Conmand Sent:
00 01 00 00 00 EO 20
ask Registers:
00 01 00 00 0O EO SO
Data Bytes:
00 00 00 00 00 O,
C - IDENTIFY DEVICE,l F
Command Sent:
00 00 00 0O OO AOD EC
ask Registers:
00 00 00 00 00 A0 SO
Data Bytes:
54 0C FF 3F 37 C8 10 00

Do e

20 - READ Sector(s).1 20 - READ SECTOR(S)




In addition to using the View CDB’s button to specify a command you can also simply enter the
first few characters of the command name (from your command list) in the Command Entry
window. In the example below we enter “E5” and the sequence will look for the first occurance of
“E5” in the command file. When it finds a command that matches it will copy the full command to
the Command Entry window.

ATA Command Sequencer

00 01 00 00 00 EO S0
Data Bytes:
00 00 00 00 OO 00 OO0 OO0
EC - IDENTIFY DEVICE,l1 EC - IDENTIFY DEVICE
Conmand Sent:
00 00 00 00 0O AQ EC
ask Registers:
00 00 00 00 0O A0 S0
Data Bytes:
54 0OC FF 3F 37 C8 10 00
ES - Check Power Mode,l ES - CHECK POWER MODE
Conmand Sent:
00 00 00 00 0O AQ ES
ask Registers:
00 FF 00 00 00 EO S50

oumay also type inthe first few charac
command name from your list, when y 5SS
"Enter" that command will be looke Wﬁ:
issued.
If the command is not found in your list




Now — to send sequences of commands you simple select all commands in the Command
History window:

Clear Save to File I

~ Command Entry

|ES Execute | View CDBs |

W lﬁ W ]ﬁ W W IE Data Length: |El (" DataOut ' Dataln AddThiSCMDI [
— Command History

20 - READ Sec 1,1 20 - READ SECTOR(S)
EC-IDENTIFY D E.1 EC-IDENTIFY DEVICE
§ ES - Check Power Mode,1 ES - CHECK POWER M|

You can select all of the
commands in the History
Window, then click "Execute"
to issue the sequence of
commands

0K I Load CDEB File I

Once the commands are selected click the Execute button and the sequence of commands will
be issued at full system speed.



! ATA Command Sequencer

00 00 00 00 00 AO EC
ask Registers:
00 00 00 00 00 AO0 50
Data Bytes:
54 0OC FF 3F 37 C8 10 00
{E5 - Check Power Mode,l E5 - CHECK POWER MODE
Command Sent:
00 00 00 OO OO0 AD ES
ask Registers:
00 FF 00 00 00 EO 50 4
[ES - Check Power Mode,l ES5 - CHECK POVER MODE
Command Sent: v
00 00 00 OO OO0 AD ES
ask Registers:
00 FF 00 00 00 EO 50

The selected commands will be
executed as quickly as the
system can issue them, the ) |

results are displayed. Note that

the re-issued commands will be

EAEC-ID
er Mode,1 ES - CHECK
. Power Mode, 1 ES - CHECK POW
- ector(s),1 20 - READ SECTORI(S)
|EC - IDENTIFY DEVICE,1 EC - IDENTIFY DEVICE s
|ES - Check Power Mode,1 ES - CHECK POWER MC R
|E5 - Check Power Mode,1 ES - CHECK POWER MC




You may save the list of commands from the Command History window to a file. You can then
load the Command History window from that file at any time to re-issue your command

sequence.
00 FF 00 00 00 EO S0
20 - READ Sector(s),l 20 - READ SECTOR(S)
Command Sent:
00 01 00 00 00 EO 20
Task Registers:
00 01 00 00 00 EO S0
Data Bytes:
00 00O 00 00 OO 00O 0O OO0

Clear I Saveto Filel

'~ Command Entry

I I Execute I View CDBs

Iﬁ W W W Iﬁ Iﬁ IE DataLengtl’rW‘. Data Out 7% Dataln AddThisCMDI 4

— Command History

Clear I
Options |

_ .éi'ave tt; Fde
i Load from File I
|

oK I Load CDB File I

You can save a sequence
of commands from your
History Window to a file -
then later you can load that
command sequence from
the file to re-run it.



ATA Command Sequencer

00 00 00 00 OO0 A0 ES
ask Registers:
00 FF 00 00 00 EO 50
ES5 - Check Power Mode,l E5 - CHECK POWER MODE
Command Sent:
00 00 00 0O OO0 AD ES
ask Registers:
00 FF 00 00 00 EO 50
20 - READ Sectoris),l 20 - READ SECTOR(S)
Command Sent:
00 01 00 0O OO0 EO 20
ask Registers:
00 01 00 0O OO EO 50
Data Bytes:
oo 00 00 00 00 OO0

For a quick command compliance test:
1. Create a customer file of commands
2. execute each command one at a time
‘3. Save the History file

the saved file, select all commands in the
History Window, and click Execute.




9. SATA Firmware Download

Use this command to download vendor-supplied firmware into a disk drive.

P% sCsI Toolbox32 |5 =loi x|
File Adapter Options Disk Tape Jukebox | ATA/SATA SAF-TE [ SEP Advanced Tests BusResets Bus Analyzer Buffer Scripts and Sequences

Help Commands » I
>

Tests
Scan Sysleml TA Firm oad

Target 0: ST375033 ONS Versior k‘ T4 Command Sequencer
Capacitu=732574 MR

Print Reports |~ SafeJukeBox [

Erracl anaina -

Target  Fimwvare File Name: | _..| [ DiveSelection ————————
WDC WDS00BB-00HCO

Target N ST31600234

Total # of Segments = ST3750330NS

T3 40N
Target Current Segment # = : AT
Piegel Download Progress:
|

Torget Download Status:
Target

Start Downloadl Save Results to Filel SAT Download




10 — Lock Boot Drive Option

This new options lets you protect your boot drive. Access from the STB Original Options menu:

il

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

Logging Options »
settings , |
— - LUN Print Reports [~ Safe tileaRan I
] Targlmpersmn RSO3 ‘I ’—IT[F—

Capz 1§ convey ut

Targe  Chang

B 2 Unocked Taigets Locked Targets |
Target 2: Not& [Toigetn S
1 The new Lock Boot Drive option
Target 3: Not & i l :
ARSEE Lock N allows you to lock the drive that
Target 4 NotA e you system is booted from.
- Loc! I
' This helps save you from
TR << Unlock — | accidental OS damage.
Target 6: Not A Note: Lock
buttons take 10
Target 7: Not & 's:ff:;:is iy |

Select &ll | Select &l I

|Read Capacity 4




Save BAM capture data to a Spreadsheet file

This new feature lets you send data to colleagues or coworkers who do not have their own copy
of BAM.

%% BAM by SCSI Toolbox, LLC -

File Edit Wiew Fiters BusReset Tool Help

Hew kN |~
== vl

Cirl+s.

- Ctrl+T |

to CDB Seq. File.. CtrHC
Save to ATA Seq. File

Data

Brinti

fint Previ : :

;. Phicon Use this save choice to
Print Setup...

— save data to a comma-
Recent File delimited text file which
Exit any editor or spreadsheet

—gmn can read

This choice will write all of the BAM capture data to a comma-delimited (.csv) text file. This type of
file can be opened by any spreadsheet program or you may also open these files with any text
editor.



Reading the file is simple — to open it with a spreadsheet program such as Microsoft Excel simply

double-click on the file using Explorer:

¢

& cocomers T

File Edit V¥iew Favorites Tools Help a2 L
ek ~ &)~ (¥ | ) Search | Folders | & 3 X 6 | B | 2 Folder Sync
| Address IE My Documents LI G |r
| Size | Type | Date Modified ~ |24
76 KB Microsoft Office Exc... 7/16/2009 11:11 aM ¢
Run%‘_setup zip 8,257 KB Compressed (zippe... 6/13/2009 12:55 PM {
&) rewind e N A e 6{4/2009 9:00 AM foor
Qomggr Dat _ Docu...  5/18{2009 &:25AM  {
=) 1.cov | Siee dOUbk?-C"Ck on your file 4/28/2009 2:17PM £
}PTISTB NI -if you have a Configuration Settings  4/23(2009 10:54 AM 4
D DishDisk25M spreadsheet app it will Text Document 412312009 10:54 aAM ¢
EJ DishDisk15M, open it Text Document 4/23J2009 10:54 AM (£
E] DiskDiskIDEM . Text Document 412312009 10:53 4M  §
[h] haso api.h 58 KB C Header file 3212009 8:17 AM fi~
< | -7

Here is an example of how Excel will display our | BAM data:

"""""" CHS3] B SIS &

L

DMM (Disk Manufacturing Module) New Features & Tests

Several new test types have been added to DMM in version 8.1

=) Co
Pafte qj Forpr:at Painter (L B H == = 2 :? t=l E egeeiony ‘ ot | 8 W} lgt;)rrr:'lda'tttl;ngal a:g‘gzlaet S;Ieell X lns'"t DEI'Ete
Clipboard {F Font {F] Alignment iF] Number {F Styles Cells
H3 - £ | 7/20/2009 9:46:11 AM
A | B | | [— E F G | H L K
1 Ctr Device PhaseType CDBDesc Data DataLlength Delta Date Driver
2
3 0 0:0:0:0 cbB Write (10)  2A 0000 03 0D 17 00 00 01 00 10 Bytes 722.8 ms I 7/20/2009 9:46!classpnp
4| 10:0:0:0 DataOut 7265 67 66 12 02 00 00 11 02 00 0C 512 Bytes 143 us 7/20/2009 9:46
5| 2 0:0:0:0 CcbB Write (10)  2A 08 01 90 FE CF 00 00 08 00 10 Bytes 160 us 7/20/2009 9:46 classpnp
6 3 0:0:0:0 Data Out 52435244280009 00 F0 7148984096 Bytes  190us 7/20/2009 9:46
7 4 0:0:0:0 CcDB Write (10)  2A 08 01 8F DD 1F 00 00 08 00 10 Bytes 46 us 7/20/2009 9:46 classpnp
8 5 0:0:0:0 Data Out 52435244280009 00009043 024096 Bytes 165 us 7/20/2009 9:46
9 | 6 0:0:0:0 cbB Write (10)  2A 08 00 5D B2 87 00 00 08 00 10 Bytes 36us 7/20/2009 9:46 classpnp
10 7 0:0:0:0 Data Out 46494C45 300003 00 2F 8D 31 0:4096 Bytes 173 us 7/20/2009 9:46
11| 8 0:0:0:0 cbB Write (10)  2A 08 00 5D B2 77 00 00 08 00 10 Bytes 39us 7/20/2009 9:46 classpnp
12 | 9 0:0:0:0 Data Out 46494C45 30000300 7F 79 17984096 Bytes 177 us 7/20/2009 9:46
13| 10 0:0:0:0 cbB Write (10)  2A 08 00 13 02 4F 00 00 08 00 10 Bytes 33us 7/20/2009 9:46 classpnp
14 | 11 0:0:0:0 Data Out 49 4E44 58 28 00 09 00 E8 9B 5A 814096 Bytes 176 us 7/20/2009 9:46
15 | 12 0:0:0:0 CDB Sync Cache 3500 00 00 00 00 00 00 00 00 10 Bytes 70 us 7/20/2009 9:46 classpnp
16 | 13 0:0:0:0 OK 0 Bytes 68.2ms 7/20/2009 9:46
17| 14 0:0:0:0 cbB Write (10)  2A 0000 03 0D 18 00 00 03 00 10 Bytes 80 us 7/20/2009 9:46 classpnp
18 | 15 0:0:0:0 Data Out 4449 52 54 FF 00 00 00 00 00 00 0OC 1536 Bytes 153 us 7/20/2009 9:46
19 | 16 0:0:0:0 CcbB Write (10)  2A 00 00 03 0D 1B 00 00 04 00 10 Bytes 146 us 7/20/2009 9:46 classpnp
20 | 17 0:0:0:0 cbse Write (10)  2A 00 01 33 DA 07 00 00 04 00 10 Bytes 38us 7/20/2009 9:46 classpnp
21 18 0:0:0:0 Data Out 68 62 69 6E 00 00 00 00 00 10 00 0C2048 Bytes 162 us 7/20/2009 9:46
22 | 19 0:0:0:0 Data Out 6F 6E 4F 72 64 65 72 00 EO FF FF FF 2048 Bytes 138 us 7/20/2009 9:46
23 | 20 0:0:0:0 CDB Write (10)  2A 0001 33 DA 0B 00 00 10 00 10 Bytes 69 us 7/20/2009 9:46 classpnp



1. SATA-specific test steps

Disk Manufacturing & Screening Module

= m Bus 0: Target 255: Primary IDE Chan
- Target 0: Locked
- Target 1: Locked
m Bus 1: Target 255: Secondary IDE Ch
- Gl Bus 2: Target 255: Primaty IDE Chan
[ Target 0: ST375033 ONS
(=3 m Bus 3: Target 255: Secondary IDE Ch
[ Target 0: ST310003 40NS
[l Bus 4: Target 128: QLogic OLA2000/Q
m Bus 5: Target 7: Adaptec SCS| Car
L : E m Bus B: Target 255: Adaptec Serial &
DMM functions = s 3 Target 0: LITE-ON DVDRW LH-2081...
) Target 256: WL250GSA 8721
m Bus 7: Target 255: LS| Adapter, SAS
m Bus 8 Target 0: USE & 1394 Devic

18 10 i@ e e e fie e e MO I

I" New SATA-Specific




2. SATA SMART test type

This test step will retrieve the SMART data from each drive and has two methods to screen disks.
The first method will check ALL SMART parameters and if ANY are within your specified count of

their Thresholds the drive will be failed: )
‘ s--;-J?‘ug.‘l'_'[am 25

DMM ATA SATA SMART Functlons o5

I~ EailifEan
I EaiflifiFare il a drive i 2

I rir.. Pparameter value approaches its _] 0:
j threshold value by your user-defined
_L_J FEINRREE count

[ EailitPar




The second method lets you specify up to five SMART PARAMETER/VALUE pairs and compare

either <= or >= to your specified value, and fail the drive accordingly: =

! DMM ATA/SATA SMART Functions

DMM can fail a drive if
any SMART
parameter is either <=
Or >= your user-
defined value




3. SATA Info Test type

This type of test will retrieve all ATA IDENTIFY, SMART, and SMART Self-Test Log data from
each drive and record this information into each drives log file.

seesenenne
yommeeeesee |

The SATA Info test step will copy all
SATA IDENTIFY information and all
- SMART SelfTest Log results into each
tested drives unique log file.




Introduction

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

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

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

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

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

Installation

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

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

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

Windows 98 Users

PLEASE NOTE!!

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

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



Using SAT to access SATA drives

What is SAT?

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

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

How do | know that | need to use SAT?

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

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


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

In the example below, the second controller (Adaptec Serial ATA 1205A Host Controller) might

be able to use SAT to send and ATA command to an attached drive.

E;; Device Manager

File  Ackion YWew Help

[=] B3

«> @& 2008

. J Compuker

g Disk drives

§ Display adapters
-k DVDJCD-ROM drives
{@ Floppy disk controllers
\g Floppy disk drives /
=123 IDE ATAJATAPT contrallers

o i) InkeliR) §2801EE Ultra ATA Storage Controllsrs
= Primary IDE Channel

~4=%) Secondary IDE Channel
3 Kevboards

7 Mice and other pointing devices
ﬁ Manitars

ﬂ Metwork, adapkers

- Parts (COM & LPT)

ﬂ. Processars

=42 5CST and RAID controllers

P Adaptec SCSI Card 29320LP - Ulkra320 SCSI
Adaptec Serial ATA 120554 Host Controller
: Qlogic QLAZ000MQLAZ 100 PCI Fibre Channel Adapter
ﬂ,, Sound, video and game controllers

[+

H- vy System devices
B- Universal Serial Bus controllers

Drives attached to
these controllers
will be testable

Drives attached here
will nat be testable




Does my controller card support SAT?

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

BytelBit 7 | e | s | 4 | 3 | 2 | 1 | o
0 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

x
5

ATASAT-SMART 121, 200,47,0C,0E.00,01,00,4F,C2,00,60.00.00.01,1.00.00.4.31

Change Definition,10,0,00.40,00,00.00.00,00,00.00,00,001
Compare,10.0,00,33.00,00,00,00,00,00,00.00.,001

Copy and Yerify,10,0.ff,22,00,00,.00,00,00,00,00.00,000

Extended Read, 10.1.200,25,00,00.00.00.00,00.00,07,00) =
Futended Seal: 10000 20 00 000 0000 00 Q000 00 0o

1 | 3

Load COE Fild Save COE Filﬂ Add COE | Delete COE
1] 1 2 3 4 5 G @ g g m 11
pr [ o o o [ [ [ |l | o o

COE Mame = I.ﬁ.T.-’-'-.-S.-’-'-.T-IDENTIFY

EDB Lenglh: BT ™ Increment LBA Repeat I‘I—

" B Butes .

™ 10 Bytes Tranzfer Length = o gn_ Timeout IEI
LE& MSE

* 12 Bytes |512 o

16 Bytes Bufer 165 20 LBALSE |4 " Stop on enor

CCE Result =I

Fieturn | Send COB | it Fiesultsl Buffers I Stop CDE |

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.

x

Size 1848576 (1824Kb)

A6 A1 82 B3 84 A5 A6 A7 A8 A9 BA BB AC BD BE AF —

gogops [ 42 FF|3F 37 C8 10 00 60 00 00 00 3F B0 00 680 ZB.?7....... 7...
90018 00 00 00 0 2026202657 202D 44 4D 57 4D 41 ... W -DHWHA

aaaa2a 39 393033 34 35 35 32 00 00 00 40 41 00 30 31 99034552, . .@A. 01
aBaa3a 38 2E 45 31 31 304457 20 43 4457 30 38 4 38 B.E116DY CDUWAR.JA8
aaaaLA 2D 44 353753 4D 3141 20202020202020208 -D573M1A

aaaas A 20282028280 202028202020202020108 809 die

a0aa6 8 00 B0 BB 2F 01 40 00 A AA OO B7 BB FF 3F 10 @8 ... Ff.d____ ... T
afaas 8 3F G018 FCFE GO AA A1 98 2F S8 A2 GA @GO A7 @@ ?........ Pl s esy
-
File Dperatiunsl Fill BuFFerl Iﬂll Zeros (@) ‘:J

I Buffer 1 Buffer 2 |
cancen. |

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

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
-wtended Sesk 1000 26 NO.N0 0000 NN 00 000N N0

4|




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

COTE x

Size 1848576 (1824Kb)

80 61 62 83 64 05 66 67 68 B9 BA BB BC 6D BE OF =
0088080 60 61 OF BO C8 C8 BO 6O 60/ 0B 6O OO B0 03 B3 - - v e cvucmenonn--

gage18 BB A6 A3 8C OA OO OO DO PO BB B4 32 B0 6L 6 46 .. ......... 2.ddF
gaae2o0 00 90 00 B0 OB GO A5 33 OCB CE DO DO DB BA GO _...... Gh R R
gaaa3 a0 00 00 67 OF OO CE CB DO PO DB GO DO BO BB B 32 ... ... ..c..a..- 2
aaa648 B8 63 63 EQ B3 B0 90 B0 90 0O BA 13 BB 64 FD BB -CC.......... d..
aaaasa A0 BB 00 BA B BA BB 12 BB G4 FD AO RO AB BB AR ......... o ass

A8a66 8 88 88 BC 32 B8 64 64 3E 00 00 A0 A8 BB ABBE 22 _..2.dd>....... i
aaaay e 66 49 3B 1B 00 0O 00 OO BO PO C2 22 BA 7466 1B -I5........ UL.tf.

| 4

File I]peratiunsl Fill BuFFerl |F|11 Zeros (@) j

I Buffer 1 Buffer 2 |
cancet |

=

Details of defining an IDENTIFY command

=

Bytegit | 7 | 6 | s | a4 | 3 | 2 | 1 |

oPERATICN CODE (Alh)

=

MULTIPLE_COUNT PROTOCOL | Reserved

OFF_LINE |I3K_:CIND Resewed| T_DIR |E‘|’TE_ELCICK| 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 — 0xDO in this case.

Conclusion

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

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



STB Suite Version 8.0 New Features

Please Note:

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

STB
New Features:

STB New STBTrace driver

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

-
| Change Driver Setting




SATA Firmware Download

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

T ol

| File Adapter Options Disk Tape Jukebox | ATAfSATA SAF-TE [ SEP Advanced Tests BusResets BusAnalyzer Buffer Scripts and Sequences Help

Commands 4
Scan Bus I Scan Systeml Tects

Target 0. WDC WD50 0084J5-227F5 B s e ErntBeoos SIS Safduksbos i
i Capacity = 488386 MB Error Logaing :
File | Browsel
Type [None ha|

Target 2: Not Available

Clear File | View File I

Log Performance Data |
Target 4: Not Available Send "A'" to COM1: onErmor |

Target 3: Not Available

Target 5: Not Available
1| Target 6: Not Available

Target 7: Not Available

Target selected = 1 |Read Capacity 4




1. Select your firmware file and drive to download to

1 (Y] ! IRULRRLIRRITES n L L RTEF LS RERTY ar

SATA Firmware Download [

Firrnware File Mame: I I — Mirive Calarting

£
3
|
£

Total # of Segments = Laok jn: | ) ANDS - SNOS Fw Cambined x| = @k E- 4.)5-22¢FAD

i s
Current Segment # = fi B LH-20410

?2'

€
Download Progress:

D'ownload Statugs:

File name:  |4NDShIod Open |
Files aof type: I j Cancel |
P

open A xlgpounco

L
oK. | Start Duwnlu:uadl Save Results to Filel 54T Download |

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

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

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




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

SATA Firmware Download B

Finmuware File Mame: [E:\New2009- workdir | 05 - shos rw combi' | Diive Selection

WDC WwWDB00BE-00HCO

Tatal # of Segments = (3123 ST31E00238

4 DC /D S0004AA] S -Z2FAD

ST31000340M5
Current Segment # = [3123 LITE-OM DVDRW LH-2081L0
WLZB0GSA 8721
Download Progress:

Download Status:

Approximately 60 =seconds=s... ﬂ
Mew Drive Information:

Model Nuwber = 3T31000340N3

Serial Nuwber = 0JZ80TS

Firmware Version = ANOS

Firmware Download Complete

Ok |

Save Fesults to Filel SAT Download |

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

SATA/ATA Command Compliance Testing

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




SES Device Configuration display

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

I —
I Show SES Information 5 x|
¢ [Wendor Zpecific = 15-3lot 5453 Backplane OJH544A00 ‘:J
Element Status Information: -J

I
' loverall Enclosure Status = Ox08

- INVOP = 0

- INFO = 1

- NON-CRITICAL = 0O
- CRITICAL = 0O
- ODNEECOVERAELE = 0O

Elemwment Type: O0x17 3C3I Device

- rverall Elewent Status = 00 00 00 00
— Element MNumber O0x00 - Status = 05 00 00 00 - [(Not Installed)
— Element MNumber O0x01 - Status = 05 00 00 00 - [(Not Installed)
— Element Mumber O0x02 - Status = 06 00 00 00 - (Unknown)
- Element MNumber O0x03 - 2tatus = 05 00 00 00 - (Mot Installed)
- Element MNumber Ox04 - 2tatus = 05 00 00 00 - (Mot Installed)
- Element MNumber O0x05 - 2tatus = 05 00 00 00 - (Mot Installed)
' - Element Number Ox0& - 23tatus = 06 00 00 00 - (Unknoun)
i - Element MNumber O0x07 - 23tatus = 05 00 00 00 - (Mot Installed)
[ - Element Number O0x05 - 2tatus = 06 00 00 00 - (Unknoun)
- Element Number O0x09 - 3tatus = 06 00 00 00 - (Unknoun)
- Element MNumber Ox0L - 23tatus = 05 00 00 00 - (Mot Installed)
- Element MNumber Ox0B - 23tatus = 05 00 00 00 - (Mot Installed)
- Element MNumber Ox0C - 23tatus = 05 00 00 00 - (Mot Installed)
- Element MNumber Ox0D - 23tatus = 05 00 00 00 - (Mot Installed) ‘:J
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Raw data for all elements is also displayed:
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Bug Fixes/Enhancements:

e Fixed problem with USB commands that have no data phase




DMM

New Features:

“STOP ON ERROR” OPTIONS in DMM

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

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

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

C) If an error occurs to simply ignore the error

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

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

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

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

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

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



Disk Advanced Options

(

1

I

=l

C:\Program FileshSTEASCS toolbo=32 ’_

I

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

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

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



Disk Advanced Options
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C:AProgram Files\STEBVSCSI toolbox32 l_

I

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

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

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



Disk Advanced Options
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C:\Program Files\STEVSCSI toolbow32 l_
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Notice that the checkbox “Stop On Error” is checked, “Group 1” is checked, and “Group 2” is unchecked

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

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

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



Disk Advanced Options x|
Cancel |

[ FU& on'writes, Reads, Wiite/Feads ¢ SetFUA & Clear FUA

™ Stop/Start Murnber of Stop,Start: 1

1]

Murnber of seconds between: (1

[ Bwe Check Onerfies, Wit VWerfies ¢ Get Bypte Check ' Don't Set Byte Check
[~ Gueue Depth Enter Desired Qusue Depth; |1
[ Delay Murnber of Seconds to Delaw: [gn

[ Timeout Timeout Value: |30

[~ wiite/Read 140 Ratios Desired Ratin: |20

[~ Adiacent Track Interfence Test Cylinder; |'| Head: |0 Mumber of Track Wites: |3U':|U':|

N

¥ StepOnEmar | Group1 ?::;T gzrlr;rr'gr . atﬁEﬂITem ¢ |gnore Erors W Group2 % Rur External Program

Path to Log Files:

IC:'\F'mglam FileshSTBYSCSI tonlbox32 _I
"Fiun External Program” inputs
Enter External Program Marne: Cormand Line Parameters to External Program:
C:vforkdith T estE wtProg.exe L. | IHecnrdTemperatureI

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

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

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

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

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

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

On the “Advanced Options” dialog in DMM, you set this option as seen in the following picture:
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Notice that the checkbox “Stop On Error” is checked, “Group 1” is checked, and “Group 2” is checked.
Also note that the “Enter External Program Name” edit box is filled in, and so is the “Command Line
Parameters to External Program” edit box is filled in.

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

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

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

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



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

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

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

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

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

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

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



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

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

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

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

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

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

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



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

ASYNCHRONOUS NOTIFICATIONS OPTIONS IN DMM

The user can asynchronously notify DMM of the following actions:

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

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

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

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

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

pCDS->cbData = 256;

pCDS->1pData pBuf;

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

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

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

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

char * pBuf = new char[256];
sprintf (pBuf, "CODE=2, LogToFile=%s, HBA=%02d, TID=%03d, LUN=%024d",
m strDMMText,m nHBA,m nTid,m nLun) ;

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



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

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

Option 3) Stop testing on a drive

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

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

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

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

pCDS->1pDhata pBuf;

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

SATA Firmware download via DMM

Note: SAT requirement:

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



1. Selectthe SATA FW Download test type

— Fandom or Sequential
@ Fandom © Sequential ¢ ButterFly

— Type of Test
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— Stop Test After
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Once you have specified the firmware file location and selected the SATA FW Download test,
click the “Add This Test to Test Sequence” button...

2. Select your drive(s)

3. Start the DMM test sequence to download firmware

Screening on SATA SMART Thresholds for DMM

Note: SAT requirement:

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




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

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

1. Screening on any SMART parameter approaching its threshold
value

DMM ATA/SATA SMART Functions

~ F O opra oot

m

R

e Use this choice to fail any drive

I ifi where any SMART parameter is

ol i within your specified range of its
1 SMART thresholds
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2. Screening on specific SMART parameter/data values

DMM ATA/SATA SMART Functions

<]

I
r
I

You may specify upto 5
Parameter/Data pairs, that can
be greater than or less than your
specified value. ..

1
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DMM ATA/SATA SMART Functions
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3. Screening using both methods

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

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

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

- a Drive with no SMART Errors:

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

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

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

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

SMART data follows:

10 00 01 OF 00 C8 C8 00 00 00 00 00 00 00 03 03
00 F3 B5 11 0B 00 00 00 00 00 04 32 00 64 64 DF
00 00 00 00 00 00 05 33 00 C8 C8 00 00 00 00 00
00 00 07 OE 00 C8 €8 00 00 00 00 00 00 00 09 32
00 5A 5A 9F 1D 00 00 00 00 00 OA 12 00 64 64 00
00 00 00 00 00 00 0B 12 00 64 64 00 00 00 00 00
00 00 0C 32 00 64 64 BB 00 00 00 00 00 00 CO 32
00 C8 C8 B5 00 00 00 00 00 00 C1 32 00 C8 C8 DF
00 00 00 00 00 00 C2 22 00 7C 55 1A 00 00 00 00
00 00 C4 32 00 C8 C8 00 00 00 00 00 00 00 C5 12
00 C8 €8 00 00 00 00 00 00 00 C6 10 00 C8 C8 00
00 00 00 00 00 00 C7 3E 00 C8 C8 00 00 00 00 00
00 00 C8 08 00 C8 C8 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 84 0038 3101 7B
03 00 01 0002 93 05 00 00 00 00 00 00 00 00 00
00 00 01 06 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 49



SMART Threshold data follows:

10000133C8C8C8C8C8C80000000003 15
00 00 00 00 00 00 00 00 00 00 04 00 00 00 00 00
00 00 00 00 00 00 05 8C 00 00 00 00 00 00 00 00
00 0007 33 C8 €8 C8 C8 €8 C8 00 00 00 00 09 00
00 00 00 00 00 00 00 00 00 00 OA 33 00 00 00 00
00 00 00 00 00 00 0B 33 00 00 00 00 00 00 00 00
00 00 0C 00 00 00 00 00 00 00 00 00 00 00 CO 00
00 00 00 00 00 00 00 00 00 00 C1 0000000000
00 00 00 00 00 00 C2 00 00 00 00 00 00 00 00 00
00 00 C4 00 00 00 00 00 00 00 00 00 00 00 C5 00
00 00 00 00 00 00 00 00 00 00 C6 00 00 00 00 00
00 00 00 00 00 00 C7 00 00 00 00 0000000000
00 00 C8 33 C8 C8 C8 €8 C8 C8 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 E1

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

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

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

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

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

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

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

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

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

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

02/02/2009 11:19:51 PASSED




- a Drive with SMART Errors:

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

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

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

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

SMART data follows:

0A 00 01 OF 00 4E 44 4E CD 9F 03 00 00 00 03 03
00 62 5B 00 00 00 00 00 00 00 04 32 00 64 64 31
01 00 00 00 00 00 05 33 00 64 64 00 00 00 00 00
00 00 07 OF 00 48 3C 77 A5 E1 00 00 00 00 09 32
00 64 64 B1 02 00 00 00 00 00 OA 13 00 64 64 02
00 00 00 00 00 00 0C 32 00 64 25 C8 00 00 00 00
00 00 B8 32 00 64 64 00 00 00 00 00 00 00 BB 32
00 64 64 00 00 00 00 00 00 00 BC 32 00 64 4B 70
00 68 00 68 00 00 BD 3A 00 64 64 00 00 00 00 00
00 00 BE 22 00 49 38 1B 00 19 1B 00 00 00 C2 22
00 1B 2C 1B 00 00 00 14 00 00 C3 1A 00 27 24 4E
CD 9F 03 00 00 00 C5 12 00 64 64 00 00 00 00 00
00 00 C6 10 00 64 64 00 00 00 00 00 00 00 C7 3E
00 C8 €8 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 82 00 82 02 00 7B
03 00010001 E6 02 00 00 00 00 00 00 00 00 00
00 00 0500 05 00 0000 01 01 09 0101010101
01 00 00 00 00 00 00 00 00 01 00 00 00 00 00 00
00 00 00 00 00 00 00 00 1A 04 88 3542 02 00 00
00 00 00 00 01 00 36 05 58 3D B4 9B 08 00 00 00
7438 13 96 02 00 00 00 00 00 00 00 13 FO F6 01

00 00 00 00 00 00 00 00 40 00 00 00 00 00 00 00
OE 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
02 00 00 00 00 00 00 00 00 00 00 00 00 00 00 AB



SMART Threshold data follows:

010001 2C000000000000000000000300
00 00 00 00 00 00 0000 00 00 04 14 00 00 00 00
00 00 00 00 00 00 05 24 00 00 00 00 00 00 00 00
00 00 07 1E 00 00 00 00 00 00 00 00 00 00 09 00
00 00 00 00 00 00 00 00 00 00 OA 61 00 00 00 00
00 00 00 00 00 00 OC 14 00 00 00 00 00 00 00 00
00 00 B8 63 00 00 00 00 00 00 00 00 00 00 BB 00
00 00 00 00 00 00 00 00 00 00 BC 00 00 00 00 00
00 00 00 00 00 00 BD 00 00 00 00 00 00 00 00 00
00 00 BE 2D 00 00 00 00 00 00 00 00 00 00 C2 00
00 00 00 00 00 00 00 00 00 00 C3 0000000000
00 00 00 00 00 00 C5 00 00 00 00 0000000000
00 00 C6 00 00 00 00 00 00 00 00 00 00 00 C7 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 C4

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

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

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

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

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

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

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

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

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

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

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

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

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

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




DMM Bugs Fixed:

- Replace SEEK commands with 1-block READ for ATA drives
- Fixed problem with 1/0 counter overflow after 4.2 billion I/O's

Developer Toolbox API (DTB)
e Additional Features:

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

DTB Bugs Fixed:

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

BAM

New Features:

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



STB Suite Version 7.2 New Features

STB

New Features:

Disk Write/Read added to Buffer Functions

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

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



Buffer File Operations

2621440
Load Buffer From File Save Buffer To File

Fead from Disk
Set starting block

and number of

s




ATA/SATA User Defined Commands -

Added Command Timeout and Data Transfer Length

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

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

ATA Task Register Commands

FR SC LL M LH DH oMD Command

oo Joo oo oo [Joo foo | foo  [oo-no P, 00.00.00,0000,0000.0020C || LoadCommendlist |
[
1 Joo Joo foo | foo oo |Joo | [ 48BRCommand Add Command to List_|
] Delete Command from Lict

Command Results Data Devices
| enAoR STATUS o TS5 Toorp CO/OVDW TS-HE
{ ® B0 00 00 00 00 1] eobort Bufter: WD WOSI00K S -D0MME
 Data Ot % Bulfer 0 WD WD2500)5 6INCET
JHC MC IDNF MCRABRTNM  BSYDADY OF DROERA & Dataln e e

AMCC 96505E - 24M8
AMUCLC 36505E-24MB
AMCC I6505E-24M8
_AMCL__ SATA RAID 3630

Specify the Data
Direction and
transfer length

Fiepeat Count = [1
Itsue Command
SELE '[miw- I—

Specify the command
[n] 4 I View Rezulls |

timeout in 2econds

STB Bugs Fixed:

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

3. Mode Sense w/o BLOCK DESCRIPTOR fixed



DMM

New Features:

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

amount.
PostTest Actions | TestStatus | Test Thresholds
Pre-Test Actions Test Setup

Click here to clear all
testz putofa
SEqQUEnce

Follow these three steps to replace an existing test step with another:

1. Inthe Test Sequence box select the test step to replace



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

PostTestActions | TestQatus | Test Thresholds |
Pre-Test Actions Test Setup




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

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

=

"eesevece’
tesevene v

e e e e

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

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



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

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

Pathto Log Fi

1 ]'_v‘r_. ) ..

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

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

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



6. OLTP Test

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

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

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

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

iii. each transfer =
1. 4 outof5=read
2. 1loutof5=write



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

Specify the path where
vou want DMK to create
itz log files.0Or uze the

browse button to find
wour path




You can pass command-line arguments to any program that you run using either the

External Program” test step or the new “Run External Program” on error — see next item
describing this.

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

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

1 Enter any parameters to be

Enter the name of o . paszzed to the program via
the program to run command line arguements




“'ou can run an
external program

upon any error that
occurs during testing




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

Disk Manufacturing & Screening Module

m-r;m RN i 5 P ——
. @B Target 0 TSSTcom CO/DVOW TS
- [ Bus 1: Tarpet 255: atapi
(E=5) Target 0 WDC WD50 00KS-00MN
[ Bus 2 Target 255: alapi
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= [l Bus 3 Tanget 255: atapi
[E=5) Target 0 WDC WDED QUD-75MSA
- (B Bus 4 Target 255: atapi
- ([l Bus S Taget 255 atapi
- [N Bus & Tarpat 7: adpulE0m
[E=5) Target 0t HITACHI DK32C)18MC
Target 2 FUUITSU MAN3184MC
() Targe & MAXTOR ATLAS10KS
- [T Target S HP  Ubiium 1:5CSI
B Taoet 6 SUPER  GEM3IS
=) (B Bus 7. Taget 33 InateDiv
(=) Target 0 AMCC  ST31608155V
[ Target 1: AMCC  ST31608155V
(=) Taget 2 AMCC  Advon
BB Taroet 32 _AMCC__ SATA_RAID
) [ Bus B Taget 0 USB & 1334 Devie
(=) Target 1: Extermal AL25744_12345

LR R R

Click here to
recan all
busses

Stop Curert Stop Al
Text Tedls

DMM Bugs Fixed:

- none



TMM

New Features:

Click this to clear all tests from a test sequence —

r
I Tape Manufacturing Module

Remove All Testz

g
]
i
i




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

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

Post TestAcions | TestQatus |  Test Thresholds

: Siog Ceirferd Stop Al
1n Tetl Tests




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

Add This Test to Test Sequence

| Modfy Curent Test Step '

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



BAM

New Features:

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

You can now start an instance of the STB Bus Reset Tool from a choice on the BAM top menu.
The Bus Reset Tool lets you issue a BUS RESET to any Host Bus Adapter on your system. Use
the slider control to select which HBA to reset.

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

7 | BAM by SCSI Toolbox, LLC -

~ Resat Evesy n1/0s Select Host Bus Adapler =
ﬁ Do Not Resst Use the slider to = HBA S - AMCC 3ware S6505E SATA RAID
Reset Once
 Reset Alter £ select the HBA to -
 Eo— - reset = HBA 4 - Adaptec SCSI Card 23160 - Ukia160 $
-~ Ressat Every n Seconds
 DoNot Reset

 Reset Once After = HBA 3 - Primary IDE Channel
" Reset After Every:

Curent State

oy ioooo

~ HBA 2 - Secondaty IDE Channel

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

Bugs Fixed:

-New device discovery method improves finding all connected devices
- Save dialog box type changed from “Save” to “Open” — functionality remains the same
- Random crashing during very long captures fixed






SCSItoolbox Start Mode Selection

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

The option “Start in Multi-Drive Testing Mode” will bring you straight the Disk/Tape Manufacturing
Module. To read more about the Manufacturing Modules, see p.181.
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Target 0: Nat Available
Target 1: Mot Available
Target 2: Mot Awailable

Target 3: Mot Awvailable

| Target 5: Not Available

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

System Yiew 5'

.......... 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 SOMY  SD6-R00C ff Line
Hm Buz 3: Target 2585: |pEndsz35

---------- Target 4: HITACH! DE32DJ-72FC OnLine

---------- Target 5 SEAGATE ST318304FC  On Line
- Target B: 1B DDYF-T183505 OnLine
---------- 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:

¢ 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, reportl.dat or report2.dat. The file
“report1.dat” will be processed if the test was completed with no errors, the file “report2.dat” will be
processed if any errors occurred during testing.

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

%d prints time and date

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

%a prints SCSI target address

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

%e prints test error count

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

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

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

Test results for %v %p

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



Specifiy Custom Fields

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

Quick Commands

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

I

INQUIRY wEYPD

Ta Start Drive Tar INQUIRY wiENPD
Tan Stop Crive REWINC
" Edit Mode Pages Tar Mation/Data
Tan Wiews Log Pages H!EW Log Pages
1 Wiew Last REQUEST SEMSE Tar View Last REQUEST SEMSE
Iser Defined COB's IUser Defined CDE'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.



Bus Reset Control

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

I STB Bus Reset Tool - =] =]
—Feset Every n 1/0s Select Host Bus Adapter
f* Do Mot Feset * — HE& 4 - QLogic OLAZ100 B4 kit PCI-Fibre Cha
= Reset Once After: 10000 1o

= Reset After Every: i

——| — HBA 3 - LSl &dapter 545 3000 series 4-port [

— Reset Every n Seconds
% Do Mot Beset

= Reset Once After: 20 Sec
" Reset After Eveny: ¥ v — HB& 2 - Secondary IDE Channel
— Current State

|/0z before Reset: m Rezet Count |
Seconds before Heset: m Azt Vi

E xit F | |zzue Buz Rezet Mow I

— HBA& 1 - Primary IDE Charnnel

:

— HB& O - Primary IDE Channel

L|

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

Manual Reset

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

Reset by Time

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

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

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

Reset by I/Os

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

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



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

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



ATA Task Register Commands

Introducing to the SCSIltoolbox ATA Task Register
Commands

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

Accessing the ATA Commands

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

P SCSI Toolbox32 =]

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

IDENTIFY data
e i SMART data

Target 0: Mot Available User Defined Commands “?.l\znnt Fizgaits I SafeJukeBox [~
| i -
I [ =
271 Target 1: Mot Available
: Three newy ATS functions are accessible
] Target 2: Mot Awvailable from the Main Menu - ATA Commands
= ‘3_*:: choice.
i
P Target 3 Mot Available
Lo
Target 4: FUJITSU MAYZ03ERC  VYersion 0145 g .
Capacity = 17954 MB Send "A" to COM1: on Enar [

4 Target B: Mot Available
i
Y Target B: Mot Available

Target 7: Mot Available




The ATA IDENTIFY command

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

evice 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

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 il 0

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

nformation

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

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 h
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 IDD uli] IEU 20 IZD - READ Sectorfs), 20,E0,00,00,00,01 ,Uﬂj Load Command List |
20 Sector(z )~

- TO o Add Command to List |

Dielete Command from Lisi

————— Command Result 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 uniqgue name. This allows any command, standard or
vendor unigue to be defined and saved for easy access.

ATA Task Register Commands

SM CL CH DH  CMD Command

PR sC
Joo Jor | Joo | Joo oo | Jeo | Jan | [0-meeD

20 - RE:

Add Command to List |
Drelete Command from Lisj

Command Fesults Thesze are the ATA task registers. Enter Device:
ERROR any hexadecimal value inta any of the LITEQN CO-ROM LTN4G6S

(0,00,00,00,00

registers. You can save these register fer: MATSHITA DVD-Reé LF-DS
0o 00 0o 0a 0 settings with & unigque command name Buifer 0 Maxtar BYOB0MO
wweith the Addd Command to List button tdawtor Bv120m0

JANC ML IDHF MCR ABRT MM BSY D Buffer 1

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.

Command

- READ Sectar(z], 20,E0,00,00,00.01 ,Uﬂj Load Command List |
20 - READ 0.EQ. 00, >
- READ SECTOR(S] EXT,24,00,00,00,0i ckd Command to List_|
- READ Dha EXT,25,00,00,00,00,00,00 7 .
Dielete Command fram Llsj

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

Direction: Buffer: K -
ao oo oo oo ao ao oo MATSHITA DVD-RAM LF-DS
" Data Out & Buffer 0 tastor BYOBOMO

axtar B120k0

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

EEESRSENESSENENRERNE

Specify the data direction

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

and which buffer to use

0k I “iew Results | Buffers |

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

Command

- READ Sector(s]. 20,.E0,00,00.00.01 ,Dtlj Load Command List |

20 - RE: . 20, E0,00,00.00.01.00 Y ;
- READ SECTOR[S) EXT.24,00,00,00 0 Add Command to List |
- READ DM EXT 25.00,00.00,00,00.00 % -
Delete Command from Llsj

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

Direction: Buffer: K -
ao oo oo oo ao ao oo MATSHITA DVD-RaAM LF-DS
" Data Out & Buffer 0 autor BYOBOMO

axtor Bv120k0

JANC MC IDNF MCR ABRT Mi4 BSY 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 |




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

ATA Task Register Commands

CMD Command

FR SC SN CL CH CH
IDD |E|1 IDD IEID IDD IED IZD 20 - RE& 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

Command

|2D - READ Sectar(z], 20,E0,00,00,00,01 ,Uﬂj Load Command List |
20 - READ Sectorfg), 20,E0 10,19 5

24 - READ SECTOR(S) EX 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

" Data Out & Buffer 0 tastor BYOBOMO

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
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File ﬂperatiun5|

I Buffer 1 Buffer 2 |

Summary

Fill BuFFerllnll Zeros (@A)

Bancell

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

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



Bus Analyzer Module

Description of BAM

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

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

Identifying devices to capture

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

€_BAM -

File Edit Wiew Help
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Identifying Phases to capture

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

CMD — SCSI or ATAPI commands

IN/OUT - Data in or out phase

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

ATA - ATA task register command

ASTS - ATA task register command status

SPT - SCSI Pass through block

SRB - SCSI Request block

SSTS - SCSI request block status

IRP - Windows I/O Request Packet



Selecting Triggers

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

_ (ol x|
File Edit Wiew Help
- ol I e
3 — & "\ O
| &&=
Chr | Device | Phaze Type | Data | Tot Trans Len | Cap Size [MB] o
|32
[X] [Data Size
I~ Trigger on MOT READY I~ Trigger on HARDWARE ERROR |512
[~ Trigger on MEDIA CHANGE I~ Trgger on WINDOWS ERROR -
I~ Trigger on MEDIA ERROR I~ Trigger on OTHER ERROR l i||
[~ Trigger on INWALID COMMAND [~ Trigger on BUS RESET
[~ Trigger on DATA OVER/UNDER RUM [ Trigger on FULL aon by |
ExLE
Perfarmance Monitors | Individual 140 Inlormationl Faw Data I Trace Performance Analyswsl 140 Statistics
140 Per Second Transfer R ate [MB /zec) Queue Depth 140 Latency
=l
MLIM =

Ready



Setting Capture Buffer size and Phase Data Size

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

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

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

field — up to 64K.

File Edit Wiew Help

=[5

ot

28 SNl

o

Chr | Device | Phaze Type | Data | Tat Trans Len |

Cap Size [MB]

=
a
Perfoimance Monitors | Individual 1/0 Infarmation | Raw Datal Trace Performance Analysiz I 1/0 Statistice
140 Per Secand Transfer Rate [MB/s=c] Oueue Depth 140 Latency
=
Ready M v




Identifying columns to display

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

(o]
File Edt “iew Help
- Sl I e
ISR
a 31| IS|EN
N
Chr | Device | Phasze Tupe | Data | Tot Trans Len | Cap Size [ME]
|32
Data Size
|51 2
Add/Remove Columns x| —
il
Columns Currently Displayed | .
and the arder Other Awailable Columns: Caeel | Sathy
MNexug
-
Performance bMonitors | |ndividual 1/
140 Per Second
Ready FLM A




Selecting the mode

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

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

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

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

¢_BAM - =10l x|
File Edit View Help
/"_ ol -l e
2@ -<& [.~v[e
-
Ctr | Device | Phaze Type | Diata | Tot Trans Len | Cap Size [MB)
|32
Data Size
ISW 2
f = il
. . Sort by
" Perfomance Mode [only one device in this mode) Mz
' Capture Mode [any number of devices)
-
Performance Monitors | Individual |./0 Inlormationl Raw Datal Trace Performance Analysisl 1/0 Statistics
1/0 Per Secand Transfer Rate [MB /sec) Gueus Depth 140 Latency
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Starting and stopping capture

Click the Start Capture button (the green arrow) to start the capture
#)BAM - =101 x|
File Edit Yiew Help
. - e & | P=
a—-<8 "<\v o
Ctr | Device | Phaze Type | Data | Tot Trans Len | Cap Size (MB] -
|32
Data Size:
|512
Sort by
Nexus |
Performance Moritors | Individual |40 Infomation I Faw Dalal Trace Peiformance Analpsis | 1/0 Statistics
140 Per Second Tranzter Rate [MB/zec) Queue Depth 120 Latency
=
Ready I_IW v




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

_lolx|
File Edit ‘iew Help
Ctr | Device | Phaze Type | CDE Desc | Data | Tot Trans Len | Delta | Driver | Cap Size [ME) Wl
i} E:4:0 CDB Read Capacity 2500000000.. 10Bytes BB us steclass
1 E:4:0 COB Wwirite [10) 250800B327.. 10Bytes 1178 me steclase I32
Data Size
|51 2
Sort by
Hezus
«| | 0 -
Perfarmance Monitors | |ndividual 140 Infolmalionl FawData I Trace Performance Analysisl 140 Statistics
1/0 Per Secand Transfer Rate [MB /sec) Queue Depth 140 Latency
=
Ready UM v




Monitoring while tracing

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



Post Capture Analysis

Trace Performance Analysis

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

£.BAM - =10l x|
File Edit Yiew Help
- o o "1 i
2d-=<8 "< e
Cir | Device | Phase Type | CDE Desc | Data | Tat Tranz Len | Delta | Ciriver 4| Cap Size [MB] ]
a E:4:0 Coe Fiead Buffer 3C03000000.. 10Bytes 1.6 sec stsclass
1 £4:0 Dataln 02EE13E0 4Bptes 1 2me =
2 E:4:0 CoB Read Buffer 3C02000000.. 10Bytes 392 us stsclass Data Size
2 E:40 Dataln FFFEFD FCFB.. 2621440 Bptes 132 ms
4 E:4:0 CDB Read Buffer 3C02000000.. 10Bptes 156 uz steclass 18
5 E:4:0 Dataln FFFEFD FCFB 2621440 Bytes 132 ms
[ B:4:0 Coe Fiead Buffer 3C0z2000000.. 10Bwtes 200 uz steclass T
7 B:40 Dataln FFFEFD FCFB.. 2621440 Bptes 13.2ms I il
g B:4:0 CoB Fiead Buffer 3C02000000.. 10Bytes 192 uz steclass
9 E:40 Dataln FFFEFD FCFB.. 2621440 Bptes 13.2ms
10 E:40 ChB Fiead Buffer AC02000000.. 10Bytes 14 us staclass Sart by
1 E:40 Dataln FFFEFD FCFB.. 2621440 Bptes 132 ms Mexus
12 E:4:0 CoB Read Buffer 3C0z000000.. 10Bytes 167 us stsclass
13 E:4:0 Dataln FFFEFD FCFB.. 2621440 Bptes 132 me
14 E:4:0 COB Read Buffer 3C 02000000 10 Bytes 180 uz steclass
15 E:4:0 Dataln FF FE FD FC FB 2621440 Bytes 132 ms
16 E:4:0 CoB Fiead Buffer 3C02000000.. 10Byes 190 uz stsclass -
ol ’ 3 —
-
Performance Moritors | Individual 120 Information | Raw Data  Trace Performance Analysis | 10 Statistics |
——— Summary Statistic
Total CDBs: 79
WiRCDBs: 79 R: 40 w39 -rite
Data bytes k] 1336580 R: 93340 s 93840 = Read Data Rate
Capture Time : 1.08 Sec = Cithey
/0= per Sec :72.99
Bus Utilization %: 100.00 DB Distribution
Percentage of /R COBs:  100.00%
Fiead Transfer Rate - Burst : 194.76
Read Transfer Size - avg:  2555904.10
“wirite Transfer Rate - Burst : 164.18
‘white Transfer Size - avg:  2621440.00 = [aky
10 Latency - Low: 139.00 =MD
Awg 15899 = Free
High: 1633386.00
Incomplete COBs: Bus Phase Mix
M asimum Queue Depth: 1
#nalyze Data Save to File |
=
Ready UM &

Information on type of 1/0,data size, transfer rates, I/O rates, and intercommand I/O latency are
displayed, as well as graphs of CDB type distribution, and Bus Phase mixture over the trace
capture period. Read and Write Transfer rates are displayed in a scrollable graph.

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

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

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




Data Analysis

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

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

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

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

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

(o] x|
File Edit View Help
— . |
a-<s8 N\ e
Ctr | Dievice | Phaze Type | COB Desc | Diata | Tok Trans Len | Delta | Diriver | Cap Size [MB) Il
1] B:4:0 CDB Read Buffer 3C03000000.. 10Bytes 2E sec steclass
1 40 Data In 02 68 1380 4 Bytes 1 3ms — |32
2 B:4:0 CDB Read Buffer AC0z2000000... 10Bwes 479 uz stsclass Data Size
3 6:4:0 Dataln FFFEFD FCFE.. 2621440 Bytes 13.2ms
4 B4 CDB Fiead Bufer 3C02000000.. 10Byles 191 ue steclass |51 2
5 E:4:0 Data ln FFFE FD FCFB 2627440 Butes 13.2mz
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7 6:4:0 Dataln FFFEFD FCFE.. 2621440 Bytes 13.2 ms I il
8 B:4:0 CDB Read Buffer 3C02000000... 10Bytes 260 us steclass
3 E:4:0 Data ln FFFE FD FCFB 2627440 Butes 13.2mz
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13 E:4:0 Data ln FFFE FD FCFB 2627440 Butes 13.2mz
14 B:4:0 CDB Fead Buffer ac0z000000... 10Bwes 193 uz stsclass
15 6:4:0 Dataln FFFEFD FCFE.. 2621440 Bytes 13.2 ms
18 B:4:0 CDB Read Buffer 3C02000000... 10Bytes 226 us staclass -
1] ) ) | 5 —
-
-
% Performance Monitors  Individual |0 Information | Raw Data | Trace Perfarmance &nalysis | 1/0 Statistics
Originatar  steclass COB:  3C 020000 000028 000000
Device: B4:0 Bytes Transfered: 10
Operation Code: 2C
Errar Information
SHB Statug: 07 Senze Key
Target Status: 00 Sense A5C; -
Sense ASCO: -

Ready ,_ W A




Searching through Trace Data

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

e, =10l x|
File Edit VYiew Help
- - "1 | =
= N
-
Clr | Device | Phase Tupe | CDE Desc | Data | Taot Trans Len | Delka | [Dirivver = | Cap Size [MB)
u] 200 CDB wirite [10] 26080008 65.. 10Bwes Trl.3ms unknown
1 200 Data Dut 494E 445825 409 Bytes 134 s [z
2 200 CDB ‘wirite [10] 24080045C7 .. 10Bytes 3593 ms unknown b i e
3 200 Diata Out R243524428 .. 5192 Bytes 145 us
4 200 CDE wiiite (10) 2408004516, 10Bples 56 us unknown [512
5 .00 Data Cp e ; 43 us
B 200 [si):Jf| search Trace Data x| 9 us urknowvn T
7 200 DataC  Search for: 36 uz I ll
g 200 COB Syne Cachd Bsec urknawn
] 200 Datall | NG Lac 48 us
10 200 CoB 99,8 ms urknowvn Sort by
1 00 Data C 34 us Mexuz |
12 i COB 39,9 ms urknawn
13 Data Out 439 4E 445828 4096 Bytes 136 us
14 CDB ‘wirite [10] 2408004516... 10Bytes 2187 ms unknown
15 dix Diata Out 5243524428, 4096 Bytes 149z
16 CDB Sync Cache 3500000000.. 10Butes Bl us clazsprp -
4] ) ) | 5 —
-
Performance Monitors | Individual | /0 Infnrmalionl Raw Data | Trace Performance Analysisl 10 Statisticsl
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Individual 10 information

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

Originator:  stsclass
Device: B40

Operation Code:  3C

Exrrar Infarmation
SRE Status: 01
Target Status: 00

Sense Keyw
Sense ASC: -
Senze ASCO: -

CDE:

Performance Monitors  Individual | /0 Infarmation | Raw Data | Trace Peformance Analysis | 140 Statistics

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

=l
Ready LI v
Data captured may be viewed using the Raw Data tab
-
Performance Monitors | Individual 140 Information. Rlaw Data | Trace Perfomance Analysiz | 170 Stat\slicsl
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oozo 30 31 41 35 42 30 41 32 4E 34 39 30 30 30 4D 35 O1ASEOAZN4S000MS
ooso 00 00 00 00 OO0 0O 00 00 00 00 00 40 OB FC 01 3C ... .eens [B.i.<
oo4o 01 98 00 00 OO0 QOO 00 00 00 00 00 00 00 OO0 OO0 0o P
ooso 00 00 00 00 OO0 00 00 00 00 00 00 00 00 00 00 00 ... ieennnnann
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|O Statistics

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

|»

Performance Monitnlsl Individual 10 Informalionl Raw Datal Trace Performance Analysiz  1/0 Statistics

Command OpCode Statistic Dievice Statistic:
0228 - Read (10) count = 3545 - Device B:4:0 =
w2t - Wit [10) count = 3544 Commands Sent = 7089

Fead Commands = 3545

Fead Bytes Transterred = 232325120

Read Average Transfer Rate =11.21 MB/sec

Fiead High Transfer Rate = 3888 MB/sec

‘wirite Commands = 3544

Winite Bytes Transfermed = 232259584

“wirite Average Transfer B ate = 87 42 MB/sec

“wiite High Transfer Rate = 89.87 MB/sec

Other Commands = 0

1/0 Latency Low = 38.00 uSec

Avwerage /0 Latency = 159.54 uSec

1/0 Latency High = B0274.00 uSec

taximumm Queue Depth =1 _—
Incomplete Commands = 0 j

Rescan Data

=
Ready BaM Status | [MUM 5

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




Check Conditions

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

|»

Cir Device Phaze Type CDB Desc Data Data Length Delta Driv Cap Size (MB]
|32
1 E:40 Read (10 280000 00 00 00 00 00 07 00 10 Bytes 8.6 sec steclasi pata Size
Dataln . 0083 000C61930008500000E00003F250 512 Bytes 1.2ms |512

Sort by
MNexus

4|

|

Performance Monitars  Individual /0 Infomnation | Faw Data | Trace Perfformance Anal_l,lsisl 140 Statislicsl

! Originator:  stsclass CDB: 28 000000000000 0007 00

i Device: 640 Bytes Transferred: 10
Operation Code: 28

Errar Infarmation
SRE Status: C4 Sensekey:. 06
Target Statuz: 02 Sense ASC: 29

Sense ASCO: 02




Disk Tests

Disk Test Options
DriveWatch

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

Information displayed:

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

e Total number of blocks read and written

e Blocks per transfer currently in use

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

o DriveWatch will graphically display performance and error information



5C5I DriveWatch
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Show Graphical Display
Clear Drive Stats LBA - C/H/S

The New Graphing display within drivewatch:
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Write Errors

Test Alarms

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

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

follow):

™ sCsI Toolbox32

Fil: Adapter Options | Disk Tape Jukebox SAF-TE fSEP  Adwanced Tests Buffer Scripts and Sequences  Help

Secan S

Target 0: Not &

Target 1: Mot &

Target 2: Mot &

Advanced Testing

Commands

‘Warkstation Prep

Media Duplication

Create ModePage File for Diskscreening
Disk. ManuFacturing/Screening Madule

srfin]

P

Target 3: Not Available

Target 5: Not Available

Target B: Mot Awailable

Target 7: Mot Available

=0l x|

Random Tests
Sequential Tests
CQuick QC

Confidence Tests
Seek Tests

VYerify 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

[~ SafedukeBox 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:

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

Last Errar at Block: ||:|

Tirne to Complete: I
Ayerage Transfer 0

Fate [ kB / Sec.]: I

Start Black: ID

End Black: 4109999
Blocks per Transfer: |1 28

MHumber of Passzes:

[~ Usze Block Mumber

[1

Test Results ;

Return I

Click Start to begin test - Return to exit

Start Test Dirivve " atich 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: ||:|
Tirne bo Complete: I
Average Transfer 0
Rate [KB / Sec.]: I
Start Block: ID
End Block: 4109939
Blocks per Transfer: I'I 28

Murnber of Pazzes:

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

[1

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 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 to Complete: I

Average Transfer 0

Rate [EB / Sec.]: I

Start Block: IU

Erd Block: 4105939

Blocks per Transfer: I'I 28

Mumber of Pazses:

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

[

Test Results ;

R eturn I

Click. Start to beqin test - Return to exit

Start Test Crrive " 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 Writ

e/Read

This test will sequentially write and verify all blocks between the Start Block and the End block.

If a write or verify

SCSI Disk Device Tests

fails the test will stop and the details of the error will be reported.

T ezt Mame:

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

Current Black: ||:|

Last Errar at Block: ||:|

Time to Complete:;

Average Transfer
Fate [ KB / Sec.]:

Start Block:
End Block:

Blocksz per Transfer: |1 28

MHumber of Paszes: |1

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

|0

B
[4103999

Test Results ;

R eturn I

Click Start to begin test - Return to exit

Start Test Dirivve W atch Set Alarmz

User Test Parameters:

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

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

Blocks per Transfer

Enter number of blocks per CDB

Default = 128 blocks (64K per transfer)

Number of Passes

Enter the number of test passes

Default = 1

Ignore Blank Checks

Used if testing WORM or MO disks

Use Block Number

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

Set Data Pattern

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




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 ;

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 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: ||:|

Tirne bo Complete: I

Average Transfer 0

Rate [KB / Sec.]: I

Start Block: ID

End Block: 4109939

Blocks per Transfer: I'I 28

Murnber of Pazzes:

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

[1

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 define the low range of the test
Default = 0

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

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

Blocks per Transfer

Enter number of blocks per CDB

Default = 128 blocks (64K per transfer)

Number of Passes

Enter the number of test passes

Default = 1

Ignore Blank Checks

Used if testing WORM or MO disks

Use Block Number

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

Set Data Pattern

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




Random Write/Verify

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

test will run until

SCSI Disk Device Tests

stopped by pressing the Cancel button.

Teszt Mame:

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

Last Error at Block: ||:|

Tirne bo Complete: I
Average Transfer 0

Rate [KB / Sec.]: I

Start Block: ID

End Block: 4109333
Blocks per Transfer: I'I 28

Murnber of Pazzes:

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

[1

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 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 | Fead Gtatistis et ¥ | Seek & i

¥ 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 Test

Setting drive to DAT A optimization
Running read transfer rate test
Setting drive to &% optimization
Running read transfer rate test

Running write transfer rate test
Setting drive to DAT A optimization
Funning write transfer rate test
Restaring drive ta anginal state

Test Finizhed - Chek OF. ta 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
passes ; 1 Blacks Per #fr IE T::gzt 5
Disk Ending Block  [39596B477  Percent to |5 £ T Bmeis

Per #fr 128
best:

Current Test Black =0 End of Test = |0 I lgnore Emars

[~ LogEmors
Data Pattern: Iﬁlﬁ Iﬁlﬁ Iﬁ Iﬁ Iﬁlﬁ
Infarmation / Test Results
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 Type:
ﬁ ?,?3”23:;&; :ek Bockone |[©
ComTms g,
" |zer Defined Sesk A IF

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

1™ scsI Toolbox32

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

|| Target:NotA  Commands
‘Workstation Prep

Target1: Not & Media Duplication

2
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Target 2: Not & Disk ManuFacturing/Sereening Module

T
|
SHE

Create ModePage File for Diskscreening

Advanced Testing

*
3

o
e
pzics

Target 3: Not Available

e
i

L

.
e
i

S
o
e
e

Wersion 0145
- ': Target 5 Nat &vailable
s Target B: Not &wvailable

— Target 7: Not Available

I =[5

Random Tests
Sequential Tests
Quick QC
Confidence Tests
Seek Tesks

Yerify Media
Confirm Drive

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

Bmwsel
File | iew Fie |

Read Performance
‘Wirite Performance

N T:onEmar [

[Made Sense

The Read Transfer Rate Test

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

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

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

Elapsed Transfer Time = 31 seconds

Sustained Average Transfer Rate = 1651 KB/sec

The Write Transfer Rate Test

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

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

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

Elapsed Transfer Time = 31 seconds

Sustained Average Transfer Rate = 1651 KB/sec



Disk Drive Performance Information

Disk Drive Performance Information

HP MO (Magneto Optical) Tests



HP M0 Disk Diagnostics

- 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 xfr IE
i i Ending Block
Dizk Ending Block (19531 F'gr;?f? ocks oo

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

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
r
r

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

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



Zone Teskt Parameters

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

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

Number of Passes — how many times the test is run

Disk Zone Test

1L S i B AU R BRCURICU IRV IE R Y







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
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Drive Screening Test

This test will execute a sequential Verify Test [non-destiuctive] acrozs the surface of either the selected drive, or all diives attached to all adapters on the system.
Ak the end of the test a report will be displayed that will show the results of the Verify Test, and the number of Primary and Grown defects for each dive.

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

" Test Selected Drive only Percent of Drive to Test = 100 Current Block = 12328 Elapsed Run Time= 05

& .
e iBictedi e Highest Block to Test = 144410879

Minutes

Testing drives:

Bus 0: Target 0 WDC WD400EB-11CPFD 06.0 Capacity = FA165359 Blocks. 5/M =, Primary Defects = 0. Grown Defects = 0,

Bus 2 Target 0: SEAGATE ST39102LC  HPO3 Capacity = 17664228 Blacks, 5/M = LIA15511, Primary Detects = 1021, Grown Defects = 0,
Bus 2 Target 22 SEAGATE ST39102LC  HPO3 Capacity = 17783111 Blacks, 5/N = LIBE4426, Primarny Detects = 122, Grown Defects = 0,
Buz 2: Taiget 3: SEAGATE ST39102LC HFO3 Capacity = 17783111 Blocks, 5/M = LJAD404E, Primany Defects = 1019, Grown Defectz =0,
Bus 2 Target 9 SEAGATE ST39102LC  HPO3 Capacity = 17783111 Blacks, 5/M = LIA1EE30, Primary Defects = 83, Grown Defects = 0,
Bus 2: Target 100 SEAGATE ST39102LC  HPO3 Capacity = 17783111 Blocks, 5/ = LIB93435, Primary Defects = 72, Grown Defects = 0,
Buz 2 Taiget 11: SEAGATE ST33102LC HPO3 Capacity = 17783111 Blocks, S/M = LIAD2465, Primary Defects = 880, Grown Defectz =0,
Bus 2: Target 120 SEAGATE ST39102LC  HPO3 Capacity = 17783111 Blocks, S/ = LIB21079, Primary Defects = 92, Grown Defects = 0.
Buz 3: Taiget 0: SEAGATE STIBARIFC  FZ6D Capacity = 35566477 Blocks, S/M = 3CCOZ220, Primary Defects = 377, Grown Defects = 2,
Bus ¥ Taiget 1: SEAGATE ST318304FC 0001 Capacity = 35964300 Blocks, 5/M = 3JELOOSMD, Primary Defects = 977, Grown Defects = 0,
Bus 3: Target 2: HITACHI DE320J-72FC A3AS Capacity = 144410879 Blocks, S/N = 30046804, Primary Defects = 883, Grown Defects = 0,
Bus ¥ Target 3: SEAGATE ST318451FC  F26D Capacity = 35566477 Blocks, 5/ = 3CCOTx4. Primary Defects = 8131, Grown Defects = 0.
Bus 3: Target 4: [BM  DDYF-T18350R  FE1L Capacity = 35566477 Blocks, 5/H =VELFROGZ, Primary Defects = 4446, Grown Defects = 0.
Bus 3: Target 5: [BM  DDYF-T183505 \WEOW Capacity = 35566477 Blocks, §/M = BELS<289, Primary Defects = 4990, Grown Defects = 0,
Buz 3 Taiget 6: IBM  DDYF-T183505 WEDV Capacity = 35566477 Blocks, 5/M = BELEF178, Primary Defects = 2333, Grown Defects =0,
Bus 3: Target 7: HITACHI DE320J-72FC A9AS Capacity = 144410879 Blocks, 5/N = 30043589, Primary Defects = 1058, Grown Defects = 0,
Bus 3 Target 8: HITACHI DK320J-72FC A9A3 Capacity = 144470879 Blocks, S/N = 30042818, Primary Defects = 1007, Grown Defects = 0,
Buz 3 Taiget 3: IBM  DDYF-T183505  WEDV Capacity = 35566477 Blocks, 5/M = BELBF233, Primary Defects = 4251, Grown Defects =0,
Bus 3: Target 100 SEAGATE ST318304FC 0001 Capacity = 35964300 Blocks, /N = 3ELOOSMC, Primary Defects = 273, Grown Defects = 0,
Buz 3: Target 11: HITACHI DK320J-72FC 4348 Capacity = 144410879 Blocks, 5/M = 300405834, Primary Defects = 1904, Grown Defectz = 0,

foe

Iniquiry

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 Toolboxk32 =10l 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 Error Logging :
Target 1: OVERLAMD LB Wersion 0108 File I Browse
% O Line . _I
= . }'DBINDne -
“ Target 2 Mat &vailable
Flasr Fia | Vicw Fila |

Target 2 Nat Avalable High Speed Data Transfer Test x|
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 Avalable Click the Start Test button to begin measurement.

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

Target 7 aic78us 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 i

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: Mot &

Target1: Not & Media Duplication

=10l

Mation Functions

Defect {bad black) Functions

PRI —
Test Unit Ready
Inquiry

3 Inquiry w/EYPD

Create ModePage File for Diskscreening Capacity/Block Functions 3 Yiew Request Sense
Target 2: Mot & Disk Manufacturing/Screening Module ModefLog Page Functions 3 Change Definition
Optimize:
Target 3: Mot Available Dawnload Firmware 4
Data Functions » EData [
User Defined CDB
E
! DB Sequencet nar [
0 Target B Mot Available BuildfRun Seript
i Edit Buffer 1
Target 6: Mot Available Edit Buffer 2
Target 7: Not Available
[
[Mode Sense v




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

Set EVPD 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.

| Informati 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.

i Information Message El

Target 1

Stop Unik Command

Skakus: 5 55

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

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

The following MODE PAGES can be viewed and edited:



Choose Mode Seleck 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

0z 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 4000 00 00
04 16 0014 34 05 0000 00 00 00 00 00 00 00 00 00 00 00 00 1C 3C 00 00
07 04, 0C 46 40 00 00 00 00 00 FF FF

0e 12 10 00 FF FF 0000 FF FF FF FF 8003 00 00 00 00 00 00

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

(4, 0, 02 0000 00 00 000000 0a 0o

oc 1E 800000712 000000000000 00714 3004000000 0000001000
14 &, 000000000001 0000 00 04

1C 0, 01 030000 00000000000

Return

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:

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

d | W

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

= Current Threzhold & Cument Curmulative " Default Threshald £ Diefault Curnulative

Clear Log F'agesl Save to File | Cancel |




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

as below:
g
Available Pages Log Page Data- Page 18
Page 01 - Buffer over/under run Page Farameter Code =11 “
Page 02 - wite Emor Counter Page # of phyps =10, —
Page 03 - Read Error Counter Page SAS Address = BO0000EDOOO3F 252
Page 05 - Werify Error Counter Page Attached SAS Address = BOOOBZEOO000TET4
Page 06 - Mon-redium Eror Counter Page Attached PHY ldentifier = 02
Page 0D - Temperature Page Ireealid Wiord Count =10
Page (E - Start-stop Cycle Counter Page Fiunning Dizparity Eror Count = 0
Page OF - Application Chent Page Logz of D%ford Sync =10
F'aEe 10 - Self-Test Results F'aie PHY Reset Problem = 0
Page 2F Farameter Code =11
Page 38 # of phps =0, %
545 Address = SO0000E DOOC0SF
Attached 545 Address = BO00EZB000001614 [
Aftached PHY |dentifier = 02
Irwaliu_:l Wu:u_rd I:D_unt =0
J | EirrraDepiy £ Cou -0 =

W Use Description File

IC:'\F'ru:ugram Files"STB4SCSI toalbox324DE Browse |

= Current Threshold

% Cument Curmulative

" Default Threshald

" Diefault Curmulative

Clear Log Pages |

Save to File |

Cancel |




Optimize drive for A/V use

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

Disk 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

Vi Do oo —_
o Target 0: Mot & = == Information Functions 3 Safe JukeBor I
: ‘Warkstation Prep (3 Defect {bad black) Functions  »
] Target1: Nota  Media Duplication Mokion Functions 3 Bmwsel
Create ModePage File for Diskscreening Capacity/Block Functions 3 ﬁ
Target 2: Mot & Disk Manufacturing/Screening Module ModefLog Page Functions »
Optimize Yiew File |

] Target 3 Nat Available Download Firmware Mon-Segmented Download
1 Data Functions 3 Segmented Download
User Defined CDB Hitachi Download
C. y DB Sequencer IBM Download
1 Target 5: Not Available BiildfRun Scripk 3 a Download Firmware

Edit Buffer 1 HP Segmented Download vendor + Product ID
7 Taiget 6: Not Awallable Edit Buffer 2 Configurations

Target 7: Not 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 # IEI

Murnber af Black.s ta Corupt = IEI
Cormupt every IEI 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

SC51 Commandz

Fornat,B,7,00,04,00,00,00,00,001
Imitialize E lement Statug 6,1 f 07, 00,0000, fF,00]

Extended ‘wirite,10,0,ff.22,00,00,00,00,00,00,00,f,001 ;I
JI= |

Inguiry 6.1 ,fF. 12, 00,0000, f,00]

Lock Unlock Cache,0.00,36,00,00,00,00,00,00,00,00,000

Log Select,10,0,f,4c,00,00.00,00,00.00,00,00,00] -
h-'lr||.-|.=-‘?u=-l.=.-rl?.l'|1'=.l'll'| M0 N0 | _*l_l
1

Load COE Filel Save COB Filal Add CDE Delete CDB |

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

CDB Mame = IInquir_l,l

Select Devices

Select All Targetz I

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

CDE Result = |

Return | Send CDE Wigw Hesultsl B uffers I Stop COE

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

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

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

Definining or Modifying a SCSI CDB

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

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

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

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

Important Issues




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

- Data direction incorrect

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

Incrementing Issues

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

- Check the Increment LBA box

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

- Specify how much you want to increment by

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

Besyults From: [User Defined CDE

COB =12000000FF 00 ;I
Sent to Target 4, LUMN 0, Host Adapler 3

Statuz Good - Command completed withouk errar

" o

k. I Clear Wirite 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 CDB I E dit Buffer I

— Command Results — Options
Inguirg,1 [12 0000 00 FF 00 Fezultz Data Length =
COMMAMD COMPLETE [0.00113003 Sec) I
00 00 03 12 8B 00 01 3E 16 [Byles

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

— Command E xecution kMode -

Clear ¥ Execute command(z)
" Queue command(s)
Save to File
— Camrnatnd E iy
Il Erecute Wiew Avvailable Commands

— Command Higtary

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

Save to 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
- ifthe result is a check condition, the sense data is shown.

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

Command History Window

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

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

Options

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

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

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

Command line arguments

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

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

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

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

Continuous command execution

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



Results Data Length

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

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

Re-issuing commands

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

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



Build Run Script




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 |







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 h
IF'rimar_l,l Defects Grown Defects | Defect List Format

" Buytes from |ndex

|D efect Data Type = Sector address " Block
[Murmber of Defects = 305 % Physical Sectar
Head =04 Cylinder = 04144 Sectar = 071 ;I

Head =04 Cylinder = 04145 Sector = 054
Head =04 Culinder = 04145 Sectar = 065
Head =04 Cylinder = 04145 Sector = 066
Head =04 Cylinder = 04145 Sector = 067
Head =04 Cylinder = 04148 Sector = 057
Head =04 Cplinder = 04385 Sector =049
Head =04 Cylinder = 04386 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 - 95 Defects EI

Cancel | Print | Save to File |

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






Workstation Prep

£ SCSI Toolbox32 - ol =l

File Adapter Options | Disk Tape Jukebox  SAF-TE [ SEP  Adwanced Tests  Buffer  Scripts and Sequences  Help
Advanced Testing
LUM Frint Report Safe Jukeb v
Target 0: Not & Commands ¢ —_ rint Reports [~ SafeJukeBox
\ tation Prep Sun k Error Logging :
G ';: Target1: Not & Media Duplication k SGl k File: I Bmwsel
| Create ModePage File for Diskscreening HP T em
A';"A Target 2: Not & Disk ManuFacturing/Sereening Module DEC » ] Nore
Lo

R

Clear FiIaI igt Fi\el

Log Performance Data [~

s
L

-
-

7 T T
| :
=

Hh

4 Target 3 Mot Awvailable

g
|
P
|

Send "&'" ta COM1: anEmor [

i ': Target 5: Not Available

" | Target 6: Not Available

[
1
|
|

Foscaciar:
T
F
e
g

o

1 Target 7: Not Available

T T ]

|Mode Sense [ v

The Workstation Prep Module allows you to quickly prepare any disk device for use on many
Unix-based workstations. The type of prep and what it entails depends on which type of
workstation is being used, and ranges from supplying drive-specific information for entry into a
disktab file, to rewriting defect information and calculating "magic humbers." Through whatever
means, the results are the sam--drives can be quickly prepared to work on a number of different
workstations.

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

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

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

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

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






The Sun Workstation Menu

Read Existing Label

This choice lets you confirm whether a drive has an existing, valid Sun label and partition table.

the selected and the drive

Test Dukpuk

Data Cylinders
Alt Cylinders
Fhy Cylinders
Head=s = 9
Sectors = 84
EFHM = G411

Drive Capacity
Label Capacity
Lost Capacity

already has a Sun label, the label information will be displayed.

Automatic Drive Label (SUH)

SC5I Target Humber 1
Drive Type = SEAGATE cwl 2724 alt 2 hd 9 sec 84

2724
2
2726

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

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
partition 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:\
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_



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:
IBus 2TID 1 LUK OSEAGATE ST312000 SUMNT.05 j SOURCE: Bus 2 TID 1 LUM 0 SEAGATE ST312000 511

. us 2 TID AGATE 5T3
[™ Ignare Erors Start Block: ||:| Bus 2 TID 5 LUM 0 HP Utk -

[ wirite with Verify End Block: |2EIE1 10R

[ Checksum Yerfication

— Copy Progress

Current Block: ||:|

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

Eject when finizhed [~ | Select Al Destinatiunsl

Duplication Status:

Return Start Copy Calc. Checksum Cancel |

Choosing the Source Device

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

Choosing the Destination Drive




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

Copying Rules

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

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

Keep in mind that throughput is important. Faster bus adapters will provide the highest levels of
performance.

Choosing the Copy Range

In the case of a disk-to-disk copy, you may specify the range of blocks that are copied. The
starting block will be defaulted to block zero, and the ending block will default to the highest block
number of the source disk. You may enter any other value into the starting and ending block in
order to copy less than the whole source disk.

Write with Verify

Selecting this check box will cause all write commands to be written with verify commands. This
will cause the destination drive to compare the CRC and ECC data for each block after it is
written. Note: Selecting this option will significantly reduce the throughput of the copy
operation.

Ignore Errors
Selecting this check box will cause the copy operation to continue on a device after an error has
occurred. You may want to use this to skip over bad blocks on a device.






The following tests are available via the Tape Test menu

1™ scsI Toolbox32

Target 1: OWVERLAMD
On Line

Target 2: Not Available
Target 3: Mot Available
Target 4: Not Available
Target 5 Mot Available

Target B: Mot Awvailable

Target 7: aic78ux




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

O [+ o ala 5| o|E|&

Write Transfer Rates

Write Errors

Uncorected Emors

16:35:10







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)
i CONFIRM DRIYE ﬂ

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

Send Diagnostic Parameters. | 0arault Self Test j
Pattern: IEI - Rotate - Rotate thru the ather 3 patterns j
Block Size: IEI
Block Count: IEI

TestPaaaeaJ1

Fiun Time: |

Results:

Return |

g

Select Al |

Target 2

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=

Fetil.esn Hore .

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




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 Toolboxk32 =10l 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 Error Logging :
Target 1: OVERLAMD LB Wersion 0108 File I Browse
% O Line . _I
= . }'DBINDne -
“ Target 2 Mat &vailable
Flasr Fia | Vicw Fila |

Target 2 Nat Avalable High Speed Data Transfer Test x|
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 Avalable Click the Start Test button to begin measurement.

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

Target 7 aic78us 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 i

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 » - —_ . - r
T ol InFarmation Functions Test Unit Ready
Media Duplication MadefLog Page Functions Inquiry
Target 1: OVERLAND  Tape Manufacturing Maotion [ Data Commands Inquiry wiEYPD 28
n Line User Defined CDB View Request Sense
Target 2: Nat &vailable CDE Sequencer
Euild/Run Script Clear FiIaI Wiew Fi\el
Target 3: Mot Available Edit Buffer 1
Edit Buffer 2 g Performance Data [
. p Corfigure Tape Drive
Target 4: Mot Awvailable g ; P! ko COM1: on Enor |
Download Firmware 3
Target 5 Mot Available Repair DLT Directary
Create DLT FUP Tape
Target & Nt fvailable Read LTO Cartridge Memory
Target 7: aic78ux
=
Target selected =0 [Tnquiry A4

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 Xl

[~ SetEWPD

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 FEecent Regquest Sense Data

1] 1 2 3 4 5 & 7 = 9 A E C I 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 0o 0o 00 00 00 0o 00 00 OO0 00 00 00 00
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~ WNBE

DDS Log Pages



This command will read, format and display the log page data for DDS drives from the following
log pages:

1. Write Error Counter Page

2. Read Error Counter Page

3. Tape Log Page

4. Tape Capacity Page

5. Write Frames Error Counter Page
6. Read Frames Error Counter Page
7. Data Compression Page

View Log Pages

Motion/Data Functions

Tape Motion & Data Commands

This dialog provides access to the basic motion and data commands normally used to diagnose
tape devices.



rewind

This command executes a SCSI REWIND command, rewinding the tape device under test to
Beginning of Media. The time to complete the rewind operation is displayed.

unload

Clicking this button issues an UNLOAD command to the selected drive. The time to complete the
unload operation is displayed.

space

Clicking this button will issue the space command as specified by the radio buttons and edit field
shown below the button. Each space type is described as follows:

- EOD
o This command will space forward on the tape to the logical end of data mark
which is written on the media. No other settings are valid with this type of space
command.
- Forward
o This command allows you to space forware through the tape media by file marks.
If End of Media or Blank Check (End of Data) is encountered before a file mark
has been spaced over, the command will be aborted and an error message will
be displayed.
- Reverse
o This command spaceds from the current position toward Beginning of Tape
(BOT). The user can select either blocks or files, and indicate how many to
sequentially space over.

read position

The Read Position command will read the current block number from the drive and display it in the
Block Address window.

Locate

Enter the block humber and position that you want to position the tape to in the Block Address and
Partition windows. Then Click the Locate button and the tape will be positioned to this block humber.

write filemark

Clicking this button will issue a WRITE FILEMARK command to the tape drive with the NUMBER
OF FILEMARKS field set to 1.



write setmark

Clicking this button will issue a WRITE FILEMARK command to the tape drive with the NUMBER
OF FILEMARKS field set to 1 and the Wsmk bit set to 1.
Note: not all tape drives support this command

flush buffer

Clicking this button will issue a WRITE FILEMARK command to the tape drive wit the NUMBER
OF FILEMARKS field set to 0. This command will cause the drive to flush any data that is in the
buffer to the physical tape media.

read block(s)

Data blocks can be read from the tape drive by clicking the Read radio button, then clicking the
Execute 10 button. The number of blocks read specified in the Repeat Count window.

write block(s)

Data blocks can be written to the tape drive by clicking the Write radio button, then clicking the
Execute 10 button. The number of blocks written is specified in the Repeat Count window.



User Defined CDB

User Defined CDB

SC5| Commandz

Change Definition, 10,0,00.40,00,00.00,00,00,00,00.00,00) il
Cornpare,10,0,00,33.00,00,00,00,00,00,00.00,001

Copy and Yerify,10,0,,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

Foarrat B 0004 OO 000 00 00 0 I _ILI
4 k

Load CDE FiIE{ Save CDE FiIE:l Add CDB Delete CDB |
o1 2 3 4 5
|ﬁ |ﬁ |ﬁ oo Joo [oo
COBE Mame = |
CDE Length:
& BB Diataln & Out™ [T Increment LB Fepeat |1
ptes Transfer Length = Inc. by |00 Timeaut ID_
£~ 10 Bytes ln_g_ R
" 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

Select Devices

Select All Targets I

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

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

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

Definining or Modifying a SCSI CDB

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

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

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

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

Important Issues



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

- Data direction incorrect

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

Incrementing Issues

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

- Check the Increment LBA box

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

- Specify how much you want to increment by

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

Besyults From: [User Defined CDE

COB =12000000FF 00 ;I
Sent to Target 4, LUMN 0, Host Adapler 3

Statuz Good - Command completed withouk errar

" o

k. I Clear Wirite 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 CDB I E dit Buffer I

— Command Results — Options
Inguirg,1 [12 0000 00 FF 00 Fezultz Data Length =
COMMAMD COMPLETE [0.00113003 Sec) I-IE Bytes

00 00 0312 8B 00 O1 3E

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

— Command E xecution kMode -

Clear ¥ Execute command(z)
" Queue command(s)
Save to File
— Camrnatnd E iy
Il Erecute Wiew Avvailable Commands

— Command Higtary

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

Save to 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
- ifthe result is a check condition, the sense data is shown.

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

Command History Window

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

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

Options

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

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

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

Command line arguments

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

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

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

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

Continuous command execution

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



Results Data Length

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

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

Re-issuing commands

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

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



Build/Run Script

— Senpt Contents

CDE Functions

STB Test Functionz

Target/LUM /AAdapter Funchions

Senpt Cantral Funchions

tode Page Functions

Buffer Functions

Edit ltem |

D elzte tem from Script |

Repeat Script |'| times
[ Single Step - Step |

[~ Don't store results

Execute Script I

Stop Scrpt I Laad Scrpt | Save Script |
Wi Besults | E dit Buffers | StopanEnar [~ LogResuls [

Edit Buffer 1/ Edit Buffer 2

The buffer functions allow the buffers used by the SCSltoolbox32 to be viewed, edited, saved
to a disk file, or loaded from a disk file. The data in buffer 1 is used for all write tests. Buffer 1
will also contain all data read from the device.



x
Size 2096128 (2047Kb)
00 81 82 83 04 B5 86 A7 A8 A9 BA BB AC AD BE BF i
goepgs 90 6D 60 6O 66 60 60 6O 0O 0O 00 00 00 00 B0 B0 .. veuc-cenaaa--
agae18 oA OO DO A OO DO A OO DO BB OO BB BB BABE . ... ... aaaan
(5151505 b i) BB AB AA B0 O AB AA AR AP B DB AB BB B ... ... % .......
Aaaa3 8 B EO AB BO DO PO ABO PO DO DO BA OB BB BABE ... .. ... N.......
g8@84a A 0O A 00 A DO A0 DD A0 MO PO O B BB HA A - -----cccamnmnann
(5151505 14§ BB AA A B0 O AB AA AR B BA OB A BA B ... ... .-
(5151505 [y ) GO B0 PO DO PO DO RO PO DD DD BA OB A BABE ... .. ...
aaeay e AP A AB RO BO AB RO OO RO B OO AB BB BA BB - - aeaaaas
File I]peratiun5| Fill BuFFerl |F|11 Zeros (@) j
All Zeros (@) [ ]
I Buffer 1 Buffer 2 All Ones (1)
Alternating {(A%1) -

The drop box next to the Fill Buffer button allows you to choose a pattern to load into the
buffer. Select the data pattern, then click the Fill Buffer button to load the data into the buffer.
The File Operations button allows the buffer date to be saved to or loaded to a disk file.

Buffer File Dperations x|

" Birany

™ ASCIN [Data Only]

" ASCI 2 [Data, Address . Chars)

Filz Size |2096123

[}

Buffer Offzet

L}) Load Buffer From File Save Buffer To File

User choice allow the data to be saved either as binary data, or as ASCII data with or without
the hex address of the data. The File size specifies how may bytes of data to read or write.
The Buffer Offset choice allows data to be loaded starting at a specific address of the buffer.




Configure TapeDrive

Configure Tape Drive x|
Block Lenath = 512
Denzity Code = A

Buffer Mode = |19

[v Compreszion Capable
' Compression ON
" Compression OFF

Statuis:

Reun_|

This command allows the user to set the standard variable parameters in the MODE SELECT
parameter list header and block descriptor. The fields that may be assigned values are:

- Block Length
o Sets the block length field in the block descriptor, used to set block length for
fixed block I/O block descriptor bytes 5-7. Setting this value to zero 0 sets the
drive to write variable length records.

- Density Code
o Some tape drives will read and write different with different data densities and
provide values in the block descriptor byte 0 for those different settings.

- Buffer Mode
o Assigns the value to parameter list header byte 2 to set buffer mode on or off

If the drive supports compression, the Compression Capable check box will be check and the
user can turn compression on or off with the radio button below it.

When the Save Parameters button is clicked the mode select command is issued to the tape
drive and the results of that command are displayed in the box at the bottom of the window.

Note: Not all tape drives support all of these settings. The user must be familiar with the drive
and have a SCSI manual available to determine support and valid values for these parameters.

Download Firmware



Several types of firmware download options are available as shown below:

™ sCsI Toolbow3z

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

Scan Bus |

OYVERLAND
#l Target 2: Nat dwvailable
Target 3: Mot Available
Target 4: Not Available
Target 5 Mot Awvailable
Target B: Mot Awvailable

Target 7: aic7Bux

Target selected =0

Advanced Testing
Tests 3
Commands

Media Duplication
Tape Manufacturing

I =[5

Infarmation Functions
MadefLog Page Functions
Mation f Data Commands
User Defined CDB

CDE Sequencer

EBuild/Fun Script

Edit Buffer 1

Edit Buffer 2

Corfigure Tape Drive

Repair DLT Direckory
Create DLT FUP Tape
Read LTO Cartridge Memory

3

epots [ SafedukeBox T
» [noging :

I Bmwsel
& I Mone = I
Clear File I it File I

g Performance Data [

00 e o —
Segmented Download
MNon-Segmented Download
DLT Firmware Download
SupetDLT Download

4]

S5TK 9840 Download

HP LTC {Ultrium § Download
Seagate LTO Download
IEM LTO Download

Sony AIT & DDS Download

|Inquiry




Segmented Download

Execute Download

Target 1

The Segmented firmware download command will download new firmware into the tape drive
using the SCSI WRITE BUFFER command. The firmware will be downloaded in 32K segments.
Use the Browse button to select the download file name.

If your tape drive does not support segmented downloads, use the Non-Segmented download
command.



Non-Segmented Download

Execute Download

Target 1

The Non-Segmented firmware download command will download new firmware into the tape
drive using the SCSI WRITE BUFFER command. Use the Browse button to select the file to
download into the drive.

If the available buffer space is not large enough to hold the file the download will fail. The "About
SCSI toolbox" choice of the "Help" menu displays the available buffer space.



DLT Firmware Download

Test Duktput

Duantum DLT Download Driwve Firmware (Single Drive)

Click Return to continue

This command will download new firmware into a DLT or DLT-compatible tape drive.

SuperDLT Download

SuperDLT Firmware Download

I K

This command will download new firmware into a SuperDLT drive. Use the Browse button to
select the download file, then click the Download button.



STK 9840 Download

This command will download new firmware into a STK 9840/9940 drive. Use the Browse button to
select the download file, then click the Download button.

HP LTO Download

HP Ultrium Firmware Download

This command will download new firmware into a HP LTO (Ultrium) drive. Use the Browse button
to select the download file, then click the Download button.



Seagate LTO Download

Seagate LTO Firmware Download

[y ]

This command will download new firmware into a Seagate LTO drive. Use the Browse button to
select the download file, then click the Download button.

IBM LTO Download

IBM LTO Firmware Download

] B |

This command will download new firmware into a IBM LTO drive. Use the Browse button to select
the download file, then click the Download button.



Sony AIT & DDS Download

This command will download new firmware into a Sony AIT and DDS drives. Use the Browse
button to select the download file, then click the Download button.

Repair DLT Tape Directory

DLT Check/Repair Tape Directory ﬂ

07431402 17:05:52
Internal Statuz Code [Senze Byte 18] = [0x52 Unload Tape |

Tape Motion Hours = [11573 FequestSense |
Power On Hours = 03469280

Repai Tape Directory |

Statuz;

|Ta|:ue Directary Good, nio repair needed

Save to File |

DLT tapes contain a directory at the beginning of the tape. This directory can become damaged if
the tape drive is powered down before the tape has been unloaded. This command will determine
the integrity of the DLT directory, and if it is damaged it can repair or re-write the directory.

Note: If the directory needs repair it can take up to several hours for the operation to complete.



Create DLT FUP (Firmware Update) Tape

Create DLT FUP Tape

I

This command allows you to create an update tape from a firmware file. Use the Browse button to
specify the firmware file name, then click the Create Tape button. You can then use this update
tape to upgrade the firmware in other DLT tape drives.



LTO Cartridge Memory Display

This command allows you to display the cartridge memory stored within LTO tape cartridges.




Jukebox Tests

The following tests are available via the Jukebox Test menu:

8 SCSI Toolbox32 - ol =l
File Adapter Options Disk Tape | Jukshox SAF-TE f SEP  Adwanced Tests Buffer Scripts and Sequences  Help

M Random Library Test
Scan S_l,lsleml

Commands  »*  Confirm Device
Print Report: Safe JukeB
et 0: QUANTUM SuperDT Version % HP Juke Tests tintReports [ Safe JukeBox [~
On Line Total Jukebox Test mor Logging :

Full Range Jukebox Test File I Bmwsel
Type I None hd l
Clear File | iew File |

Log Performance Data [

| Target 4 Not Awailable Send "A" to COMT: onEmar [
— Target 5: Not dvailable
Target 6: Mot Available

q Target 7: aic7Bux

Target selected =0 [1rquiry A

The jukebox module uses a display screen to show the configuration of the jukebox under test.
The eight by eight matrix represents the storage elements of the jukebox, allowing the display of
up to 64 storage elements at a time. If a storage element it present, it's storage element address
is displayed. If a given storage element does not exist on the jukebox under test, that position will
be blank. If there is media in a particular storage element, it's address will be displayed in a
highlighted color. This allows you to see the addresses of each storage element and see if media
is present in any of the storage elements. “PAGE UP” and “PAGE DOWN?” buttons are provided
to scroll the display across the valid storage element range.

This screen also displays the Media Transport Elements (the jukebox “picker”). The same display
conventions are used here. Ther element address of the element will be displayed, and if there is
media in the element the address will be displayed in highlighted color. Please note that it is
possible to have a jukebox that does not have an Import/Export element. Horizontal scroll bars
are provided for devices which have more elements than are displayed at one time.

Data Transfer Elements (the drives in the jukebox) are displayed in the same manner. Please
note that the drive element address is not necessarily the same as the drive SCSI address.

This display is seen when using the Initialize Element Status, Read Element Status, Position to
Element, and Move Media commands.



Random Library Test

Autochanger Element Information

Storage Slatz |dentifiers Display In: ¢ Dec @ Hex
Drive Id'z

{0001 oooz  |ooo3  jooo4 (0005 0006|0007 {0008 [0052 [o053 [0054 [0055
{0003 |oo0e |000B  |00OC 000D [OOOE  [OOOF [0 | |+
[oor1 Jomiz [oois [oot4 [oois [oote [ooi7 [oois — Pmk?"ﬁs |

0056
[oo1s |oots [o0iE jooic (00D [OO1E | | = [ ]
I A oy { MaiBo s
I A oy { foost |

< [ -1
J I N )N

Rezults / Messages—l
I I I I I I I I Click Return to stop test
Source = 02
Page Lp FPage Down Destination = 28

_l _l Meuinlanﬁnl'::nlal 0.000 seconds

I~ 1
"»-"u:ulé'g | Return I

This test will move a piece of media randomly between the jukebox storage elements. It requires
at least one empty storage element, and at least one storage element with media in it. As the test
runs, it will randomly choose a full storage element and randomly choose an empty storage
element. Then it will execute a MOVE MEDIUM command from the full element to the empty
element. The Source and Destination storage elements will be displayed at the bottom of the
screen. This test will run until interrupted.



Confirm Device

i COMFIRM DRIYE

This choice will display pertinent SCSI information about the jukebox, such as firmware revisions,
etc.

HP Juke Tests

HP M0 Disk Diagnostics

SureStar Family
Solar Family
DLT Family




SureStore Family Tests

Solar Family Tests

Choosing one of these selections will display a menu of choices similar to the dosdass?2
diagnostic menu. Within this menu, a diagnostic may be specified and the number of test passes
may be specified.

This menu will vary depending upon which HP autochanger is being tested. As the tests run, the
current loop count is displayed and decrimented as each pass completes.

Total Jukebox Test

JukeBox Exercizer =0 x|
Test Drive Slat Element Picker Element nload  SCSI Address M oves Status

20 2 e N e | m
2l s N e |
e [Fandom =] [28 =~ | |7
v |85 IFiandl:um j IEE j H I | |

s ! =] | El = |

I | = B = | | |

1 | =l E = | |

Delay between moves I':' Mumber of pazzes I'I [~ Stop on emar

Heﬁu\rn I Start Stop File Functions Generate WorkForce file
M

The Total Jukebox test is designed to stress moving media between storage elements and drives.
This is the most common failure point in jukeboxes.

The element address of the drive is shown on the right. Click the “TEST” box to select each drive
to test. Use the Slot Element and Picker Element choices to determine where the tape will be
moved FROM.

Check the Unload box if the tape drive needs an implicit unload command sent to it before
executing a move from the drive. In this case, specify the SCSI address of the tape drive in the
SCSI address field. If your jukebox can execute a move from a loaded tape drive without needing
an explicit unload leave the Unload box unchecked.

You may specify an amount of time to delay between moves with the Delay between moves field.
Some jukeboxes require some “settling time” between moves.

Specify the number of moves in the Number of Passes field.



Click the Start box to begin the test.

JukeBox Full Range Test

This test will include moves from any location within the jukebox

Full Range Random Jukebox Exerciser




Jukebox Commands

The following commands are available via the Jukebox Commands menu:

£ SCSI Toolbox32
File Adapter Options Disk Tape | Jukshox SAF-TE f SEP  Adwanced Tests Buffer Scripts and Sequences  Help

On Line

On Line

Target 7: aic7Bux

Target selected =0

Scan S_l,lsleml
Target 0: JUAMTUM Superlj! gersmng

Target 3: Mot Available

I [=[ 5]

Tests 3 |

Target 2: Not Available

Target 4: Mot Available

Target 5 Mot Awvailable

Target 6: Mot Available

Init, Element Skatus
Read Element Status
Position o Element
Move Media

Inquiry

Inquiry w/EYPD

Test Unit Ready
View Request Sense
Mode Page Edit

Wiew Log Pages
Download Firmware
HP Juke Log/Mode Pages
User Defined CDB
CDE Sequencer
Build/Run Script

Edit Buffer 1

Edit Buffer 2

=

fint Repots [ SafeJukeBox [
rror Logging

File: I Bmwsel
Type I Hone = l
Clear File I it File I

Log Performance Data [
d "4 to COM1: on Erer [

|Inquiry




Initialize Element Status

Autochanger Element Information

focor Joacz * fooo” fooos  Jooos  fooos [ooo7 fooos
fooos  Jooae. foooe foooc Joooo fooce [oooF fooro
foort Jootz foota Joota Jomts [oote [oor7 [0t
Joots Joota Joote Jooic forro Joote [ [

| = e e e e e
| = e e e e e
JU | |y o
JU | |y o
_PageUp | Page Do

This command issues a SCSI INITIALIZE ELEMENT STATUS command to the jukebox. This
command causes the jukebox to check its configuration and determine the full or empty status of
all of its elements. It is good practice to ALWAYS run this command before running any other
commands or tests.



Read Element Status

Autochanger Element Information

focor Joacz * fooo” fooos  Jooos  fooos [ooo7 fooos
fooos  Jooae. foooe foooc Joooo fooce [oooF fooro
foort Jootz foota Joota Jomts [oote [oor7 [0t
Joots Joota Joote Jooic forro Joote [ [

| = e e e e e
| = e e e e e
JU | |y o
JU | |y o

This command will show the status of each of the jukebox elements, as
described at the beginning of this chapter.



Position to Element

Autochanger Element Information

focor Joacz * fooo” fooos  Jooos  fooos [ooo7 fooos
fooos  Jooae. foooe foooc Joooo fooce [oooF fooro
foort Jootz foota Joota Jomts [oote [oor7 [0t
Joots Joota Joote Jooic forro Joote [ [

| = e e e e e
| = e e e e e
JU | |y o
JU | |y o

This command will allow you to position a transport element at a destination element. Assuming
valid addresses, the transport element will be positioned to the destination element address.

Note: Not all jukeboxes support this command.



Move Media

Autochanger Element Information

Storage Slatz |dentifiers Display In: ¢ Dec @ Hex
Drive |d's———
{0001 oooz  |ooo3  jooo4 (0005 0006|0007 {0008 [0052 [o053 [0054 [0055
{0003 |oo0e |000B  |00OC 000D [OOOE  [OOOF [0 | |+
[oor1 [ootz [om3 [oor4 [oois [omie [oot7 [oote | [‘Pmkif'ﬁs‘]“““
0056
[oo1s |oots [o0iE jooic (00D [OO1E | | - [
N | N MaiBox Ids
N | N foost |1
< |1
I I I I I I I I Rezults / Messages—l
J N I | S | B | {

Page Lp | Fage Du:uwnl
Source |d: Destination |d:  Picker Id:

IEI IEI BE [~ FlipMedia Move Media | WolSer | Retumn I
b

This command will prompt you to enter the source, destination, and transport address, and then
will attempt to move the piece of media from the source element address to the destination
element address via the transport element address. This assumes the following:
1. You entered a valid source, destination, and transport address
(in hexadecimal or decimal, depending on the “Display In” setting).
2. The source element you entered contains media.
3. The destination element you entered is empty.
4. The transport element is empty. If any of the above conditions are
not met, the command will fail, probably with an ILLEGAL REQUEST
error. You can use the View Most Recent Sense command in the Command
MENU to examine the request sense data in case of an error.

You may also use the drag and drop method to pick up a source and drag to a destination. When
you drop on the destination the values will be filled in on the edit boxes. Simply confirm that the
desired transport address is selected and press the move button to execute the move.



Inquiry

SCSI INQUIRY data

Transfer Byvte Length = 51 bytes

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

08 80 02 02 33 00 00 00 53 4F 4E 59 20 20 20 Z0 ... 3. S0HY. ..
4C 49 42 2D 33 30 34 20 20 20 20 20 20 20 20 20 LIE 204, ... ....
32 2E 34 00 32 ZE 34 Z2E 37 20 20 20 20 Z0 20 Z0 24247 ... ..

20 20 20 20 20 20 20 01 00 00 00 Q0 0O OO QO o0 L.l
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

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|

[~ SetEWPD

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

This command allows you to specify setting the EVPD bit and Page Code for the INQUIRY
command.

Test Unit Ready

This command displays the return value from a SCSI Test Unit Ready
command. A value of zero indicates a successful Command Complete.



View Request Sense

Dizplay Most Recent Request Sense Data

{Click Eeturn to Continue)

1] 1 2F} 3 4 5 & 7 a8 9 A B C o E F
70 00 05 00 0o 00 OO ©0A OO 00 00 OO0 24 00 00 CO
oo 02 00 0o 0o 00 OO0 @0 oo 00 00 00 o000 00 00 00
oo oo oo 0o 0o 00 OO0 @00 0o 00 00 OO0 00 00 00 00
oo 0o oo oo oo 0O OO OO 0o OO 00 OO OO0 OO0 00 0o

This command will display the most recent request sense data.




Mode Page Edit

Custom Mode Page

Block Header Block Dreszcriptor SPERit

foo foo [0 oo | oo foo oo foo foo [ foo Joo I~
o1 2 3 4 B B F7 8 59 10 N
Page Data

e [0 60 01006 0 [0 6 o o e e o e e foo
O o e o o el e el
Curen(o fo oo [0 fo oo o fos o fo i oo f o oo o

10 11 12 13 14 15
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.



View Log Pages

g
Axallable Pages Log Page Data- Page 13
Page 01 - Buffer over/under in Page Parameter Code =0 -
Page 02 - wiite Emor Counter Page # of phypz =0, —
Page 03 - Read Erar Counter Page S5AS Address = S00000EQO0O0O3F 252
Page 05 - Werify Error Counter Page Attached 5AS Address = BOO0BZE00000TET4
Page 06 - Hon-medium Enor Counter Page Attached PHY ldentifier = 02
Page 0D - Temperature Page Ireealid Wiord Count =10
Page (E - Start-stop Cycle Counter Page Fiunning Dizparity Eror Count = 0
Page OF - Application Chent Page Logz of D%ford Sync =10
F'aEe 10 - Self-Test Rezults F'aie PHY Reset Problem = 0
Page 2F Farameter Code =11
Page 38 # of phyps =10, 2@
545 Address = S00000E0OO0SF
Attached 545 Address = BO00EZB000001E14 [
Attached PHY |dentifier = 02
Ireealid Wiord Count =10
J | EIFuning Dispaiiy Error ourk = 0 =

v UseD

esciiption File IE:'\Program Filez"5STB4SCSI toolbox3240E Browse |

= Current Threshold

% Cument Curmulative " Default Threshald " Diefault Curmulative

Clear Log F'agesl Sawve to File | Cancel |

This command allows you to select the display of either standard mode pages or standard log
pages, you can then select from the list of pages and the data will be retrieved from the drive and
interpreted into English.




Download Firmware

Several types of firmware download methods are available as shown below:

1™ 5CSI Toolbox32 =a]x|
File Adapter ©Options Disk Tape | Jukebox  SAF-TE[ SEP  Adwanced Tests Buffer  Scripts and Sequences  Help
Tests 3 |
Sean S_I,lsleml 5 Init, Element Status . r r
- Target 0 QUANTUM SuperDTTT Version % Read Element Status A= Befip el
T On Line Position ko Element ror Loaging :
Mave Media File I— Bmwsel
Inquiry lﬁ
Inquiry w/EYPD Type|Hane ud
Test Unit Ready Clear FiIaI iew Fi\el
PR View Request Sense
L
Aﬁ:ﬁ: Mode Page Edit Log Performance Data [~
View Log Pages e e - —
Download Firmwsare HP Firrware Download k Download Firmware
HP Juke Log/Made Pages Segmented Download Vendar + Product ID
User Defined CDB MNon-Segmented Download
CDE Sequencer
EBuild/Fun Script
— Edit Buffer 1
.......... Edit Buffer 2
=
Target selected =0 [1rquiry A

HP Firmware Download

Download Firmware

This command duplicates the functionality of hp-dload.exe. The user is
prompted to specify the first download filename. The program then reads that file sends it to the
drive then increments the extension by 1 and looks for a file which matches. If it finds a matching
file it sends that file to the drive. This process will continue until the file is not found. This allows

you to download a standard set of file with names like: File.001 File.002, ... File.008.

Download Vendor & Product ID




This selection is used to download both firmware and Vendor ID and Product ID data to the
autochanger. The operator will be asked to specify the filename of the download file, then the
download will be executed. The file names conform to the HP standard (i.e.,
a:\ac_base\dnld_001).

Segmented Download

Execute Download

Selected File:

Browze |

Download Status: I

Target Select .-’-'-.Ill

Target 1
Target 2

Dowrload

Return

The Segmented firmware download command will download new firmware into the jukebox using
the SCSI WRITE BUFFER command. The firmware will be downloaded in 32K segments. Use
the Browse button to select the download file name.

If your jukebox does not support segmented downloads, use the Non-Segmented download
command.



Non-Segmented Download

Execute Download

Target 0

The Non-Segmented firmware download command will download new firmware into the jukebox
using the SCSI WRITE BUFFER command. Use the Browse button to select the file to download
into the drive.

If the available buffer space is not large enough to hold the file the download will fail. The "About
SCSI toolbox" choice of the "Help" menu displays the available buffer space.



HP Jukebox Mode Pages

Autochanger Mode Page

Sun Spot - Solar Flare Mode Page
Sure Stare Mode Page
Rialto tMode Page

This command allows you to select the display of either standard mode pages or standard log
pages, you can then select from the list of pages and the data will be retrieved from the drive and
interpreted into English.



User Defined CDB

User Defined CDB

SC51 Commandz

Change Definition,10,0,00.40,00.00.00,00.00,00,00,00.000
Compare,10.0,00,33.00,00,00,00,00,00.00.00,001

Copy and Verify,10.0.ff,3a,00,00,00.00.00.00,00,00,000
Extended Read,10,1.f,23,00,00.00.00,00.00,00.f,001
Extended Seek,10,0,0,26,00,00,00,00,00,00,00,00.000
Extended YWrite,10.0,ff.25,00,00,00,00,00,00,00,f,001

Frpraat B 1 00 04 00000 00 0y mr
b

of”

Transfer Length = Inc . By |00
= 10 Bytes IEI_g_ I
LEB& MSE

{12 Bytes
Y Buffer 164 2¢ || LBALSE [4

Load COB Filel Save COB Filal Add CDB Dielete COB |
1] 1 2 3 4 5
W W W oo [oo [oo
CDE Mame = |
CDE Length
Data ln & Oyt [ Increment LB, Repeat |1
{* E Bytes

Tirneaut IU

" Stop on ermar

CDE Resul = |

Return | Send CDE Wi Hesultsl Buff{ars I Stop COE
M

Select Devices

Select All Targetz I

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

SCSI CDB and issue that CDB to the currently select SCSI TARGET. Any command created may
also be added into a CDB file. Customized files of CDB’s can be created and maintained.

Definining or Modifying a SCSI CDB

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

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

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

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

Important Issues



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

- Data direction incorrect

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

Incrementing Issues

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

- Check the Increment LBA box

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

- Specify how much you want to increment by

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

Besyults From: [User Defined CDE

COB =12000000FF 00 ;I
Sent to Target 4, LUMN 0, Host Adapler 3

Statuz Good - Command completed withouk errar

" o

k. I Clear Wirite 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 CDB I E dit Buffer I

— Command Results — Options
Inguirg,1 [12 0000 00 FF 00 Fezultz Data Length =
COMMAMD COMPLETE [0.00113003 Sec) I-IE Bytes

00 00 0312 8B 00 O1 3E

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

— Command E xecution kMode -

Clear ¥ Execute command(z)
" Queue command(s)
Save to File
— Camrnatnd E iy
Il Erecute Wiew Avvailable Commands

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

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

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

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



Command Results Window

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

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

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

Command History Window

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

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

Options

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

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

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

Command line arguments

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

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

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

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

Continuous command execution

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



Results Data Length

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

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

Re-issuing commands

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

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



Build/Run Script




Edit Buffers

The buffer functions allow the buffers used by the SCSItoolbox32 to be viewed, edited, saved
to a disk file, or loaded from a disk file. The data in buffer 1 is used for all write tests. Buffer 1
will also contain all data read from the device.
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The drop box next to the Fill Buffer button allows you to choose a pattern to load into the
buffer. Select the data pattern, then click the Fill Buffer button to load the data into the buffer.
The File Operations button allows the buffer date to be saved to or loaded to a disk file.
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User choice allow the data to be saved either as binary data, or as ASCII data with or without
the hex address of the data. The File size specifies how may bytes of data to read or write.




The Buffer Offset choice allows data to be loaded starting at a specific address of the

buffer.Buffer Functions

The buffer functions allow the buffers used by the SCSItoolbox32 to be viewed, edited, saved
to a disk file, or loaded from a disk file. The data in buffer 1 is used for all write tests. Buffer 1

will also contain all data read from the device.
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The drop box next to the Fill Buffer button allows you to choose a pattern to load into the
buffer. Select the data pattern, then click the Fill Buffer button to load the data into the buffer.
The File Operations button allows the buffer date to be saved to or loaded to a disk file.
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User choice allow the data to be saved either as binary data, or as ASCII data with or without
the hex address of the data. The File size specifies how may bytes of data to read or write.
The Buffer Offset choice allows data to be loaded starting at a specific address of the buffer.










SCSI Tutorial

Introduction to SCSI Philosophy

The purpose of this chapter is to give an overview of SCSI. SCSI

encompasses hardware interfaces as well as software protocol specifications. The overall goal of
the SCSI specification is to free system and peripheral designers from the physical specifications
of the hardware they are working with, and to allow intelligence to be embedded within
peripherals. This embedded intelligence should allow the host, or main processor, to concentrate
its power on running application code, rather than mundane tasks needed to operate the
peripheral.

The SCSI specification allows the system designer to view all peripherals as black boxes that
contain blocks of data. This data may be accessible randomly, as in a disk drive, or it may be
sequentially accessible, as in a tape drive or a scanner.

SCSI does away with dealing with heads, sectors, and cylinders on disk drives, because SCSI
only deals with logical blocks of data in the device. In the case of disk drives, the SCSI
specification allows the drive itself to deal with defective blocks, keeping track of spare blocks and
remapping internally, that is, within the SCSI black box. This means that even though a drive may
have defective blocks, the disk appears as a contiguous number of flawless blocks to the SCSI
world.

This black box approach to data storage and retrieval makes the job of writing a universal device
driver a fairly simple task. For instance, a disk device driver can accommodate drives of virtually
any size, because the SCSI specification lets you ask a disk drive how many blocks of data it can
hold.

And reading or writing data to a SCSI disk consists of simply telling the drive how many blocks
you want to write, what block number to start writing at, then sending the data to the drive as the
drive asks for it. The device driver never knows physically where on the drive the data is going
because the SCSI peripheral takes care of all logical block to physical geometry mapping. As
long as you do not try to read or write data beyond the highest accessible block number,
everything is fine.

As SCSI specifications have evolved, support of input and output devices

other than disk and tape have been added. The SCSI-2 specification defines standard methods
for dealing with scanners, printers, and jukebox

robotics.The SCSI-2 specification also defines a hardware upgrade path that allows higher data
transfer rates and several wider data transfer paths.

SCSI Hardware

The SCSI bus is made up of eighteen lines that carry data: in the case of

single-ended SCSI, several lines representing signal ground; in the case of

differential SCSI, eighteen differential signal lines. These 18 signal lines can be thought of as two
groups, nine (9) control lines and nine (9) data lines.

Data Lines



The data lines consist of eight bits of data and one bit of parity data. The
SCSI-2 specification allows for a wide SCSI data path of 16 or 32 bits.

Control Lines

The nine control lines consist of two lines that control bus handshaking, six lines that define what
state or phase the bus is in, and a reset line. The data and control lines that make up the physical
SCSI bus can use two different electrical methods to convey information across the bus: single-
ended and differential.

Single-ended SCSI

With the single-ended method, binary values on the SCSI bus are represented by two voltage
levels on the bus lines. A high level is a voltage over 2.5 volts (+ - 5%) and a low level is a
voltage that is less than .4 volts. The single-ended SCSI specification is an active low definition.
That means that a logical one is represented by a low voltage level, and a logical zero is
represented by a high voltage level. The single-ended SCSI specification allows for a bus cable
length of up to 6 meters, although the maximum single-ended cable length is dependent upon the
number of devices on the bus speeds at which they run.

Single-ended Termination

The SCSI bus must be terminated properly to prevent ringing and false signals. Single-ended
termination consists of a resistor network on each signal line. This resistor network presents a
constant impedance to the SCSI bus. The network consists of a 220 ohm resistor connected
between 5 volts (the term power line on the SCSI bus) and the signal line, and a 330 ohm resistor
connected between the signal line and ground. It is essential to proper termination that the
terminating resistor network is supplied with +5 volts on the term power line.

Unfortunately, it is a common occurrence for the device supposed to be

providing term power to have blown the fuse in line with the term power line. Unless you have a
SCSI terminator with an LED to show that term power is valid, you may never know if the proper
+5 volts is being supplied to your termination. Recalling that the SCSI bus is an active low bus,
you can see why the lack of this +5 volts can lead to very unpredictable results! It is well worth
using only terminators with term power indicators to avoid hours of troubleshooting headaches.

Differential SCSI

Differential SCSI consists of a pair of signal lines for each signal. The voltage levels on these
pairs of lines move in opposite directions, and both the high and the low lines are checked in
order for their data to be valid. This method provides its own noise cancellation and allows for
cable lengths up to 25 meters. Single-ended SCSI to Differential SCSI converters are available,
otherwise you can not mix single-ended and differential devices on the same SCSI bus.

Cables and Connectors

Typically, a raw SCSI device will have a 50 pin Dual in-line male connector for its SCSI bus
connection. This type of connector has two rows of 25 pins spaced .1" apart. The active SCSI
signals are connected to the even numbered pins, and the odd numbered pins are signal ground.
Most systems use a connection other than the 50 pin dual in-line type. Some use a DB-50 type
connector, some a 50 pin variation on the Centronics type connector, while others use a
miniature version of the D-type connector. Some use only female gender connectors on their
enclosures, while others use male gender. In other words, there is not one standard for
connections and cables in the SCSI world!

SCSI Software

The SCSI specification describes a software protocol as well as a hardware definition. An
understanding of this software aspect of SCSI will be helpful when interpreting SCSI problems
and errors. A SCSI transaction happens between two SCSI devices, at which time each of the



devices takes on one of two roles: Initiator or Target. The initiator is typically the host computer,
and the target is typically the peripheral device. The completion of the series of transactions that
make up a full SCSI transaction between an initiator and a target is called a nexus. The
intermediate steps that happen to complete a nexus are called SCSI Bus Phases . These
phases are:

Bus Free Phase
Arbitration Phase
Selection Phase
Reselection Phase
Information Transfer Phases, which consist of:
Command Phase
Data In Phase
Data Out Phase
Status Phase
Message Phase

The current bus phase is defined by the state of several of the control signal lines. Some phases
can be entered from any other phase, while others must progress between phases in a specific
order. Phase order, and transition between phases is controlled by the SCSI controller chips on
the host adapter and on the SCSI peripherals. These chips are dedicated micro- processors that
control all of the timing and signal transitions necessary to assure conformance with the SCSI
specifications.

The Bus Free Phase

The bus free phase refers to the time when no SCSI activity is occurring on the bus. No devices
are selected, no transfers are taking place during this phase. From this phase the SCSI bus can
go to the arbitration phase, or in the case of a SCSI subsystem that does not support arbitration it
can go to either the selection or reselection phase.

The Arbitration Phase

In this phase SCSI devices can negotiate for access to the bus. SCSI devices arbitrate by setting
their ID number and the SCSI BUSY line. If more than one device wants the bus, the device with
the highest SCSI address wins the arbitration and sets the SELECT line. Arbitration is required in
SCSI Il implementations.

The Selection\Reselection Phase

In this phase the SCSI initiator selects which SCSI target it will talk to. The

SCSil initiator puts the bus in select phase, and sets the address of the target. Then it waits for
the target to respond that it is there. Once the target has responded to selection the target device
will control the SCSI bus until the transaction is completed or until the target disconnects from the
bus.

If the SCSI target determines that it will need some time before it fulfills the request, it will
disconnect itself from the bus, allowing the bus to be used by other peripherals. For instance, if a
SCSI tape drive receives a command to space forward it will know that this is a time consuming
operation. Rather than make the host computer and other peripherals wait for it the tape drive can
send a disconnect message to the host. This messages effectively says, “I'm going to be busy for
a while, I'll let you know when I’'m ready to do something else.” The host remembers that it
started an operation with this peripheral, but that the operation is not finished yet. When the tape
drive is ready, it will use the SCSI reconnect phase to tell the host, “Hey, I'm back now.” The host
will then pick up where it left off, finishing the command.

The Command Phase

The command phase is used to send a command code from the initiator to the target. This
command code is made up of a number of bytes grouped into a data packet called a Command
Descriptor Block (CDB).



Command Descriptor Blocks

A CDB can be 6, 10, or 12 bytes long. These bytes describe the command to the target, including
information about any parameters that the target needs to execute the command. If more
information is needed than can fit into the CDB, additional data blocks can be sent to the target.
These additional data blocks are sent using the data phase of the SCSI bus.

CDB Format
The basic format of a six-byte CDB is as follows:

Bit 7 6 5 4 3 2 1 0

Byte 0 Operation Code
1LUN| Logical Block (MSB)
2 Logical Block Address
3 Logical Block Address (LSB)
4 Transfer Data Length
5 Control Byte Flag Link

The operation code defines the command.The most basic SCSI command is the Test Unit Ready
command, and its operation code is 0. The CDB for the Test Unit Ready command is

00 00 00 00 00 00

This command does not transfer any data, therefore the logical block address and the transfer
data length are set to zero. Most SCSI commands will deal with logical unit O, therefore the LUN
field is also set to zero. It is very hard to set an illegal parameter in the Test Unit Ready
command, since all of the parameters are zero!

A more complex command,The SCSI INQUIRY command will transfer data from the device, but it
does not transfer the data from a data block on the device. Instead, it transfers the data from the
device's controller. The operation code for the INQUIRY command is 0x12. The CDB for this
command is:

12 00 00 00 ff 00

The Oxff value in byte 4 of the above CDB specifies that we want to transfer up to 255 bytes of
information. If the device has fewer than 255 bytes to transfer, this will not result in an error. The
device will send all of the data it has and then signal that it is finished. If we specified a transfer
length of 5 bytes, and the device could have sent us 32 bytes, it will only transfer the 5 bytes we
requested. Many of the SCSI commands that have a data phase will return a data header or
special information about how many bytes were transferred.

The basic CDB structure is the same for the 10 and 12 byte CDBs— there is just more room in the
command to specify a larger logical block address and a large transfer byte length. The more
complex SCSI commands will have additional data phases that will send additional information to
the device, as well as receive data from the device.

The Data In\Out Phase

The data phases are used to transfer data to or from the initiator. This data can be additional
command parameters, such as Mode Select data or defect data, or it can be actual user data.
Data transfers can happen in two different ways: Asynchronously or Synchronously.

Asynchronous Transfers
When a SCSI subsystem transfers data from a peripheral to a host there



needs to be a way for the devices to signal each other when they are ready for data or when they
cannot receive data. This process is called handshaking. The peripheral that is receiving the data
tells the sender when it is ready, and the sender always waits until it is told to send data. With
Asynchronous SCSI, this handshaking process happens with each and every byte of data. The
sender says, “I've got some data for you,” then waits for the receiver to say, “O.K., send it over.”
This process happens with every byte sent, including SCSI commands, messages, user data, etc.

Synchronous Transfers

With Synchronous transfers, the target and initiator decide beforehand how fast they can talk.
Using the SCSI message phase, a device asks another device, “Can you do sync transfers?” If
the answer is yes, one device will ask the other, “How fast can you transfer?” If the reply is, “Five
megabytes per second,” but the first device can only run at 4.6 MB/sec, the dialog will continue
until a transfer rate is agreed upon between the two devices.

Once a transfer rate has been negotiated, whenever data is transferred it is clocked out at that
data rate. The two devices know how many bytes of data were supposed to transfer, and each
device will toggle its handshaking line that many times while counting the handshaking line from
the other device. As long as the number of handshakes agrees with the number of bytes
transferred, everything is fine and the data transfer happens more quickly. In order to do sync-
type transfers, both the SCSI hardware and the host SCSI device driver must be designed to do
SoO.

The Status Phase

The status phase is used for the target to let the initiator know if a command was completed
successfully or not. If a command does not complete successfully, the initiator can issue a
REQUEST SENSE command to ask the target what went wrong. The sense data returned will
describe the problem and hopefully point the way to a solution.

The Message Phase

The message phase is used for several functions, such as sync transfer

negotiations, signaling command complete, telling the host to save data

pointers, disconnecting/reconnecting, and many others. This allows initiators and targets to learn
about each other and optimize performance.

SCSI Commands

While the SCSI controller chips take care of switching between bus phases and handling all of the
handshaking, it is up to the system device driver to assemble CDBs, send them in the proper
order, and interpret the data returned by them. Understanding which SCSI commands are
available, and what those commands do is essential to successful SCSI troubleshooting. Reading
the Commands chapter of this manual, and browsing through SCSI software manuals for the
peripherals that you work with will give you a good overview of how these commands work.

SCSI Bus Operation—An Example
Typical SCSI Operation

This example describes the typical SCSI bus sequence between a SCSI host initiator and a
target, in detail:

1. The host arbitrates for the SCSI bus by asserting BSY and the data line

corresponding to its bus ID. If any other devices wish to compete for the bus, they also assert
BSY and the appropriate data line. Each arbitrating device then inspects the data bus and the
device with the highest ID wins it. All the other devices must release BSY and their data lines.
2. The host attempts to select the target by asserting SEL and releasing BSY. The host
maintains its ID and asserts the target's ID on the data bus. Each target then checks the data



lines. If the target ID matches that on the data bus, it accepts selection by asserting BSY. Once
the host has detected BSY being asserted, it asserts ATN to indicate that it will want the target to
go to the MESSAGE OUT phase. The host releases SEL.

3. The target now has control of the SCSI bus and it is the target which

switches between phases. The target responds to the ATTENTION condition and initiates the
MESSAGE OUT phase. The host sends an IDENTIFY message which tells the target which
logical unit the host wishes to talk to. The fact that the target responds to the ATN indicates to the
host that the target can accommodate more than just a COMMAND COMPLETE message.

4. The target initiates the COMMAND phase and transfers the Command

Descriptor Block from the host. In the COMMAND phase, the target

decodes the command and either executes the command (TEST UNIT

READY) or sets itself up for a data transfer to the host (for example, READ, WRITE, INQUIRY).
The target then either switches to the STATUS phase if the command is complete, or DATA
phase if it is ready to transfer data.

5. The data transfer length is set by the host in the Command Descriptor
Block. The target remains in the DATA phase until all the data is transferred.

6. The target then initiates a STATUS phase and transfers one byte to the

host to indicate whether it has completed the command successfully. If the target has detected an
error, the next command that the host is expected to send is REQUEST SENSE. This allows the
target to return further status information to the host.

7. The target completes the SCSI sequence by going to the MESSAGE IN phase and
transferring a COMMAND COMPLETE message to the host. The target then releases BSY,
allowing the bus to go to the BUS FREE state.

Disconnect

In order to improve bus usage and performance, many SCSI devices are
capable of disconnecting from the host in order to free the bus to allow
other requests to be sent to other targets. To do so, however, the host
needs to support Disconnect/Reselect. If Disconnect is implemented, the
procedure is as follows:

1. The host arbitrates for the SCSI bus and if it wins it, selects the target

device. Before releasing SEL and completing the selection phase, the host

asserts the ATN line. The host then releases SEL and BSY. The target now has control of the
SCSI bus. By asserting ATN, the host has indicated that the target should go to a MESSAGE
OUT phase.

2. After the SELECTION phase is completed, the target responds to the
host's ATTENTION condition by initiating a MESSAGE OUT phase. It
receives a message from the host which tells it if the host can support
Disconnect/Reselect and the desired logical unit number on the target.

3. The I/O activity from this point is controlled entirely by the target. The target initiates the
COMMAND phase and reads in the Command

Descriptor Block from the host. After decoding the command, the target

determines whether it should disconnect from the bus. The target

disconnects from the bus for any non-trivial commands.

4. The disconnect process is when the target initiates a MESSAGE IN phase and sends the host
a SAVE DATA POINTERS (during a DATA phase only) and a DISCONNECT message.
Following the MESSAGE IN phase, the target releases BSY, freeing the bus which then enters



the BUS FREE state. The host can now select another target, or allow another target to win the
bus and reselect the host.

5. Although the host and the target are physically disconnected, they are still logically connected.
Both know that they have a command to finish and will return to that job later. This principle
allows many I/O commands to be executed simultaneously using a single peripheral bus. Once
the target has completed a task and is ready to communicate with the host, it must reestablish the
physical path. The reselection process involves the target arbitrating for the bus and reselecting
the host. After the physical

reconnection is made, the target sends an IDENTIFY message to the host to indicate which
target initiates the next appropriate phase for the command, usually a DATA phase.

6. During a large data transfer, the target may disconnect at intervals

depending on its use of the bus. The drive optimizes its use of the bus so as to maximize the
transfer rate when it is connected to the host, and to

minimize the time for which it holds the bus without handshakes. If the target disconnects, during
a data transfer, the target initiates a MESSAGE IN phase and send the host a SAVE DATA
POINTERS message and a DISCONNECT message. The host responds to the SAVE DATA
POINTERS message by saving the current data pointer. After transmission of the DISCONNECT
message the target releases BSY, freeing the bus.

7. Once the target is again ready to reselect the host, it goes through the

same process as before—arbitrating for the bus, reselecting the host and

sending an IDENTIFY message. However, the host's response is slightly

different in this case since the disconnect was during a data transfer. Host

acceptance of the IDENTIFY message also implies a RESTORE DATA

POINTERS message to the host. The data transfer can now be resumed.

8. After completion of the data transfer, the target initiates a STATUS phase and sends a single
status byte to the host. The final action of the target is to initiate a MESSAGE IN phase and send
a COMMAND COMPLETE message to the host.

Disconnection Notes

Certain devices will disconnect on completion of a data transfer if the final transfer occurs on a
disconnect boundary, before initiating the STATUS phase. This is intended to optimize bus
usage. Most devices do not disconnect on receipt of the following commands:

INQUIRY

REQUEST SENSE

TEST UNIT READY
The drive will disconnect on other commands if it is programmed or
configured to do so.

Miscellaneous SCSI Issues

SCSI Standards

The SCSI standard describes the physical and electrical characteristics of a parallel I/O bus used
when connecting computers and peripherals in a

daisy-chained manner. The connection of devices such as disk drives, tape drives, optical drives,
printers, CD-ROM drives, and other devices without hardware modification is specified by the
standard.

The SCSI bus provides two electrical specifications: single-ended and

differential. The single-ended driver and receiver configuration uses TTL

(Transistor-Transistor Logic levels and is primarily designed for applications within a cabinet. The
single-ended version uses cable lengths up to 6 meters (19.68 feet). The differential driver and



receiver configuration uses EIA RS-485 signals and is primarily designed for applications
requiring longer cable lengths. The differential version uses cable lengths of up to 25 meters
(82.02 feet). The original SCSI standard was approved in 1986 and was called SCSI-1.

The SCSI-2 revision was released in 1992, and incorporates wide SCSI which permits 16 or 32
bit parallel transfer using two cables. Combined with the fast SCSI option, data transfer rates up
to 40 megabytes per second are possible. Active termination was also specified for this standard.
The SCSI-3 revision is currently being released. New features have been suggested and are
being implemented to improve the SCSI-2 revision. Improvements include: the ability to address
32 devices, a single 16 bit data bus cable, and a serial SCSI protocol.

SCSI Cabling

The Small Computer System Interface (SCSI) is now being used by faster and more complex
devices. The SCSI interface and associated ANSI standards are very flexible and allow for faster
transmission rates. A major limiting factor to higher throughput and data integrity is SCSI cabling.
SCSI cables must be engineered correctly in order to handle the increased transmission rates of
today’s SCSI devices.

Over the years that PTI has been involved with SCSI products and

enhancements, experience shows that more than 80% of the problems with a new installation of
external SCSI-based devices (disk drives, tapes, optical drives, etc.) have been related to the
SCSI cables used in the installations. Ten percent of the problems relate to improper termination,
and five percent to software improperly installed. With modern SCSI devices, only a small
percentage actually involve true device failure (and even in these instances the power supply that
powers the SCSI peripheral is often the problem source). When there is a problem with the cable,
the symptoms vary greatly. The system may not operate at all, or there will be intermittent SCSI
communication failures. In many cases the symptoms are initially thought to be due to the
devices on the SCSI bus or the software drivers running the devices, resulting in excessive
system installation delays and costs. Most SCSI integrators are using some form of shielded
round cables when daisy-chaining external SCSI devices. Shielded round SCSI cables came into
being because of the problems that unshielded flat ribbon cables have with electromagnetic
interference (EMI).

Unshielded cable can not pass FCC requirements, whereas properly shielded round cable can
function within FCC specifications. However, unlike poorly constructed round cabling, crosstalk
noise in the bus is not a problem with flat ribbon cable. Crosstalk noise is best controlled in round
cabling by careful conductor placement (clocks in the center, data around the periphery), and by
using twisted-pair cables. The combination of cabling types (round versus flat) and quality
(shielded, grounded, etc) within a single SCSI bus can create cable impedance mismatches.
The 3 meter and 6 meter length limits suggested for 10 and 5 megabytes per second transfers
(Fast SCSI-2 and SCSI-1 respectively), are aimed at

eliminating potential data problems on the SCSI bus. Where circumstances present a need for
longer bus operation, special emphasis must be paid to the guidelines suggested above and in
the standard.

With many integrators not readily able to provide specifications as to how their cables are
constructed, it is usually very hard to determine if the purchased round SCSI cable will work error-
free in the target SCSI

environment. There are SCSI round cable suppliers providing cables with

connectors that, though specified as SCSI 50-pin cables, may have as few as 25 lines wired from
connector to connector.

Differential applications will not operate under these conditions, and many

single-ended SCSI applications will also have trouble maintaining uncorrupted signal
transmissions with cable more than 6 feet long, as most of the ground lines are not connected.
Even if all of the wires are connected, and even if twisted pair cable made specifically for SCSI is



used, depending upon how the cable is wired to the connector, there can also be problems. The
twisted pairs on the cable must be matched with the correct pin numbers. Otherwise it is possible
to have the plus side of two signal lines going through the same wire pair, inducing interference
between the signals. This causes problems on fast SCSI-based systems, and systems with
longer SCSI cable lengths. As is the case also with SCSI termination issues, PTI recommends
careful examination of cabling specifications as part of a properly engineered SCSI environment.
Cabling problems present challenging and frustrating problems in the

real-world of SCSI. Savings on poorly constructed cables is rapidly lost when the cable presents
data integrity problems.

Simple Peripheral Installation Guidelines

SCSI gives new meaning to the term "plug-and-play.” A single peripheral

attached to a matching host adapter is usually easy to install, but when you plug several into a
single host, things can get more complicated. The SCSI-2 draft specification, universal drivers,
and easier installation routines go a long way toward making things easier. But even so, it's likely
that you will come up against at least one or two problems along the way. Here are eight tips for
getting your setup to go as smoothly as possible.

1. Start simple. Start with the basics. Rather than plugging a chain of

peripherals into a single SCSI card and then booting up (and confronting the confusion and
possible conflicts that are likely to result), get the host adapter installed first and then install the
first hard disk. You will want to continue installing devices one at a time, checking to see that they
are working before moving to the next. This may seem like a bit of extra work (you will have to
install and reinstall device drivers for most of the peripherals, for example), but in a complex
setup, this is often a shortcut in disguise.

2. Make a list. When adding a new device, make sure that you know all of the existing SCSI
identification numbers on the chain before you start

installation. If you have a host adapter that reports the IDs during bootup (as the Adaptec AHA-
1542C does), the task is easy; otherwise prepare to check the jumper or switch settings on each
peripheral in the chain. Or better yet, keep an up-to-date, easily accessible list of all the SCSI
peripheral IDs on the chain, as well as the I/O address and BIOS (Basic Input/Output System)
location of the host adapter. Devices with low number settings have a higher priority. As a rule,
you’ll want to set your first hard disk at 0 and your second hard disk at 1. Host adapters are
generally set at 7, and some operating systems (such as those that are Unix-based) expect to
find them set there. In certain cases, some operating systems also expect other peripherals, such
as CD-ROMs, to hold specific IDs; check your software and adapter manuals before installation.
SCO Unix, for example, expects a CD-ROM to be

located at ID5. If you ignore such rules, the system may ignore your device.

3. Internals first. Try to install all your internal units first (starting with hard disks). But install
them one ar a time and before you start experimenting with external devices and termination.
Adding an external device means you need to make a change in the devices that are terminated.

4. Observe proper termination. In a SCSI set up, each end of the SCSI chain must be
terminated. If you have only internal or external devices on the bus, the host adapter and last
device on the chain should be terminated. If you have external and internal devices on the chain,
you will generally terminate the first and last of these devices but not the SCSI host adapter.

5. Making connections. There are a variety of SCSI cable connectors:

25-pin for SCSI-1, 50-pin for SCSI-2, and 68-pin for the Wide-SCSI. Look at the connectors on
the items you need to attach before you buy, and be sure to obtain quality cables with good
shielding. Your best bet is to buy internal and external cables as short as possible, but no shorter
than one foot long (to avoid signal noise.)



6. Check and test. Turn on any external devices before booting your PC; most external devices
must be running to be recognized by their driver when the PC booats. If a unit (or the whole chain)
fails, try the following: Check the ID numbers and cable connections to make sure that
peripherals requiring specific IDs are set for them and that all devices are appropriately
connected. Then power-down and power-up the system, watching the messages during the
initialization of the configuration files. Make sure all drivers are loaded properly. If you can isolate
an offending device, reposition it elsewhere on the chain. If that fails, change its ID number;
perhaps the device is just unable to work at the ID number for which it was set. Next, try
swapping cables between units and experiment with different combinations of termination,
changing one element at a time. There may be a conflict, or the term power

level may not be sufficient. In the latter case, you may have to add a

terminator to the host adapter or even to another device on the chain.



Troubleshooting SCSI toolbox32 Problems

This chapter will describe some common problems that can be addressed
with the SCSI toolbox. It will also help with troubleshooting the SCSI toolbox itself if the need
arises.

Problem: The SCSI toolbox32 does not see any of the peripherals attached.

Solution: First, make sure that the SCSI bus has termination power. The SCSI toolbox hardware
gets its power from the SCSI term power line. This power must be supplied either by one of the
attached SCSI peripherals or by the PTI TermPower unit. Second, be sure that your SCSI cable
is attached properly and alright. Last, be sure that the last attached SCSI peripheral is terminated,
and that only the last one is terminated.

Problem: The attached SCSI peripheral shows up at all addresses when using the Device
Menu.

Solution: The peripheral is probably set to SCSI address seven. The SCSI

toolbox hardware adapter uses address seven, so be sure that none of the

peripherals are set to seven.

Problem: Strange or intermittent data is displayed when using

the Device Menu.

Solution: Be sure that each attached peripheral is set to a separate address. A defective SCSI
cable or terminator can also show this symptom.

Problem: The SCSI toolbox32 hangs.
Solution: Reboot the computer that is running the toolbox. (A variety of
problems can cause "hangs.")

Problem: You have a dead SCSI disk drive.

Solution: Always check the block size and capacity of a SCSI disk. Either look at the DEVICE
menu or use the READ CAPACITY command in the

COMMAND menu. If the block size or capacity numbers seem strange (too large or too small)
the problem is that the low-level SCSI format on the drive has been damaged. Use the FORMAT
command in the COMMAND menu to reformat the drive.

Problem: You need to test a CD-ROM.

Solution: To test a read-only device like a CD-ROM, use any of the tests that are read only, such
as the sequential read test or the random read test.

Problem: You think that a disk drive may have had a head crash.

Solution: Examine the Grown Defect List using the READ DEFECT DATA command. Take note
of many grown defects in the same general block range. Also, reformat the disk. Most disk drives
will verify as they format, adding additional flaws to the Grown defect list. You can also run the
VERIFY TEST, again noting if there are many flaws grouped together.

Problem: You think your SCSI cable may have a short or open

connection.

Solution: The data lines of the SCSI bus are used both for addressing and for data transmission.
Therefore, if the cable has a problem with the data lines it will be seen as either an addressing
problem, or the INQUIRY data displayed in the DEVICE menu will be wrong. If the INQUIRY data
is wrong, look in an ASCII table to see which bit of the data lines is stuck. If the problem is with
the control lines, the program may hang in an unpredictable way.



Problem: A SCSI disk will not come on line, or it is on line but no capacity is reported. This
is usually caused by a corrupted disk format.

Solution: The FORMAT command in the Command Menu will attempt to run even if the disk is off
line. Try using the FORMAT command to restore the media format.

Problem: Still having problems?
Solution: Call our Technical Support Line at 303-763-7488.



Request Sense & Sense Key Interpretation

Sense Description
Key

OhNO SENSE. Indicates that there is no specific sense key information to be reported for the designated logical unit. This
would be the case for a successful command or a command that received CHECK CONDITION or COMMAND
TERMINATED status because one of the filemark, EOM, or ILI bits is set to one.

1hRECOVERED ERROR. Indicates that the last command completed successfully with some recovery action performed
by the target. Details may be determined by examining the additional sense bytes and the information field. When multiple
recovered errors occur during one command, the choice of error to report (first, last, most severe, etc.) is device specific.
2h NOT READY. Indicates that the logical unit addressed cannot be accessed. Operator intervention may be required to
correct this condition.

3hMEDIUM ERROR. Indicates that the command terminated with a non-recovered error condition which was probably
caused by a flaw in the medium or an error in the recorded data. This sense key may also be returned if the target is
unable to distinguish between a flaw in the medium and a specific hardware failure (sense key 4h).

4hHARDWARE ERROR. Indicates that the target detected a non-recoverable hardware failure (for example, controller
failure, device failure, parity error, etc.) while performing the command or during a self test.

5hILLEGAL REQUEST. Indicates there was an illegal parameter in the command descriptor block or in the additional
parameters supplied as data for some commands (FORMAT UNIT, SEARCH DATA, etc.). If the target detects an invalid
parameter in the command descriptor block, then it shall terminate the command without altering the medium. If the target
detects an invalid parameter in the additional parameters supplied as data, the target may have already altered the
medium. This sense key may also indicate that an invalid IDENTIFY message was received.

6hUNIT ATTENTION. Indicates that the removable medium may have been changed or the target has been reset.

7hDATA PROTECT. Indicates that a command that reads or writes the medium was attempted on a block that is
protected from this operation. The read or write operation is not performed.

8hBLANK CHECK. Indicates that a write-once device or a sequential-access device encountered blank medium; or
format-defined end-of-data indication while reading; or a write-once device encountered anon-blank medium while writing.

9hVendor Specific. This sense key is available for reporting vendor specific conditions.

AhCOPY ABORTED. Indicates a COPY, COMPARE, or COPY AND VERIFY command was aborted due to an error
condition on the source device, the destination device, or both.

BhABORTED COMMAND. Indicates that the target aborted the command. The initiator may be able to recover by trying
the command again.

ChEQUAL. Indicates a SEARCH DATA command has satisfied an equal comparison.

DhVOLUME OVERFLOW. Indicates that a buffered peripheral device has reached the end-of-partition and data may
remain in the buffer that has not been written to the medium. A RECOVER BUFFERED DATA command(s) may be
issued to read the unwritten data from the buffer.

EhMISCOMPARE. Indicates that the source data did not match the data read from the medium.

FhRESERVED.



Additional Sense Code/ Qualifier Interpretation

The additional sense codes and additional sense code qualifiers are defined
below:

D - DIRECT ACCESS DEVICE

.T - SEQUENTIAL ACCESS DEVICE
.L-PRINTER DEVICE

. P-PROCESSOR DEVICE

. .W - WRITE ONCE READ MULTIPLE DEVICE
. . R-READ ONLY (CD-ROM) DEVICE

. . S-SCANNER DEVICE

.. .0-OPTICAL MEMORY DEVICE

. . .M-MEDIA CHANGER DEVICE

.. . C-COMMUNICATION DEVICE

ASC ASCQ DTLPWRSOMC DESCRIPTION
13h 00h D W O ADDRESS MARK NOT FOUND FOR DATA FIELD
12h 00h D W O ADDRESS MARK NOT FOUND FOR ID FIELD

00h 11h R AUDIO PLAY OPERATION IN PROGRESS

00h 12h R AUDIO PLAY OPERATION PAUSED

00h 14h R AUDIO PLAY OPERATION STOPPED DUE TO ERROR
00h 13h R AUDIO PLAY OPERATION SUCCESSFULLY COMPLETED
00h 04h T S  BEGINNING-OF-PARTITION/MEDIUM DETECTED

14h 04h T BLOCK SEQUENCE ERROR

30h 02h DT WR O CANNOT READ MEDIUM - INCOMPATIBLE FORMAT
30h 01h DT WR O CANNOT READ MEDIUM - UNKNOWN FORMAT

52h 00h T CARTRIDGE FAULT

3Fh 02h DTLPWRSOMC CHANGED OPERATING DEFINITION
11h 06h WRO CIRC UNRECOVERED ERROR

30h 03h DT CLEANING CARTRIDGE INSTALLED

4Ah 00h DTLPWRSOMC COMMAND PHASE ERROR
2Ch 00h DTLPWRSOMCCOMMAND SEQUENCE ERROR
2Bh 00h DTLPWRSO COPY CANNOT EXECUTE SINCE HOST CANNOT DISCONNECT

41h 00h D DATA PATH FAILURE (SHOULD USE 40 NN)
4Bh 00h DTLPWRSOMC DATA PHASE ERROR

11h 07h W O DATA RESYCHRONIZATION ERROR

16h 00Oh D W O DATA SYNCHRONIZATION MARK ERROR
19h 00h D O DEFECT LIST ERROR

19h 03h D O DEFECT LIST ERROR IN GROWN LIST
1%9h 02h D O DEFECT LIST ERROR IN PRIMARY LIST
1%9h 01h D O DEFECT LIST NOT AVAILABLE

1Ch 00h D O DEFECT LIST NOT FOUND

32h 0lh D W O DEFECTLIST UPDATE FAILURE

40h NNh DTLPWRSOMCDIAGNOSTIC FAILURE ON COMPONENT NN (80H-FFH)
63h 00h R END OF USER AREA ENCOUNTERED ON THIS TRACK
00h 05h T S END-OF-DATA DETECTED

14h 03h T END-OF-DATA NOT FOUND

00h 02h T S  END-OF-PARTITION/MEDIUM DETECTED
51h 00h T O ERASE FAILURE

0OAh  00h DTLPWRSOMC ERROR TOO LONG TO CORRECT

03h 02h T EXCESSIVE WRITE ERRORS

3Bh 07h L FAILED TO SENSE BOTTOM-OF-FORM
3Bh 06h L FAILED TO SENSE TOP-OF-FORM

00h 01h T FILEMARK OR SETMARK NOT FOUND

09h 02h WR O FOCUS SERVO FAILURE

31h 01h DL O FORMAT COMMAND FAILED

58h 00h O GROWN DEFECT LIST NOT FOUND

00h 06h DTLPWRS OMC /0 PROCESS TERMINATED
10h OOh D W O ID CRC OR ECC ERROR

22h 00h D LEGAL FUNCTION(SHOULD USE 20 00, 24 00, OR 26 00)
64h 00h R ILLEGAL MODE FOR THIS TRACK

28h 01h M IMPORT OR EXPORT ELEMENT ACCESSED

30h 00h DT WR OM INCOMPATIBLE MEDIUM INSTALLED

11h 08h T INCOMPLETE BLOCK READ

48h 00h DTLPWRSO MC INITIATOR DETECTED ERROR MESSAGE RECEIVED
3Fh 03h DTLPWRSO MC INQUIRY DATA HAS CHANGED

44h 00h DTLPWRSO MC INTERNAL TARGET FAILURE

3Dh 00h DTLPWRSO MC INVALID BITS IN IDENTIFY MESSAGE

2Ch 02h S INVALID COMBINATION OF WINDOWS SPECIFIED
20h 00h DTLPWRSO MC INVALID ELEMENT ADDRESS

24h 00h DTLPWRSO MC INVALID FIELD IN CDB

26h 00h DTLPWRSO MC INVALID FIELD IN PARAMETER LIST

49h 00h DTLPWRSO MC INVALID MESSAGE ERROR

11h 05h WR O LAMP FAILURE

5Bh 02h DTLPWRSOM LOG COUNTER AT MAXIMUM

5Bh 00h DTLPWRSOM LOG EXCEPTION

5Bh 03h DTLPWRSOM LOG PARAMETERS CHANGED

21h 00h DT WR OM  LOGICAL BLOCK ADDRESS OUT OF RANGE

08h 00h DTLWRSOMC LOGICAL UNIT COMMUNICATION FAILURE

08h 02h DTLWRSOMC LOGICAL UNIT COMMUNICATION PARITY ERROR
08h 0l1h DTLWRSOMC LOGICAL UNIT COMMUNICATION TIME-OUT

4Ch 00h  DTLPWRSOM  LOGICAL UNIT FAILED SELF-CONFIGURATION
3Eh 00h DTLPWRSO MC LOGICAL UNIT HAS NOT SELF-CONFIGURED YET



04h 01h DTLPWRSO MC LOGICAL UNIT IS IN PROCESS OF BECOMING READY
04h 00h DTLPWRSO MC LOGICAL UNIT NOT READY, CAUSE NOT REPORTABLE
04h 04h DTL o LOGICAL UNIT NOT READY, FORMAT IN PROGRESS
04h 02h DTLPWRSO MC LOGICAL UNIT NOT READY, INITIALIZINGCOMMAND REQUIRED
04h 03h DTLPWRSO MC LOGICAL UNIT NOT READY, MANUAL INTERVENTION REQUIRED
25h 00h DTLPWRSO MC LOGICAL UNIT NOT SUPPORTED

15h 0l1h DTLWRSOM MECHANICAL POSITIONING ERROR

53h 00h DTLWRSOM MEDIA LOAD OR EJECT FAILED

3Bh 0Dh M MEDIUM DESTINATION ELEMENT FULL

31h 00h DT W O MEDIUM FORMAT CORRUPTED

3Ah 00h DTLWRSOM MEDIUM REMOVAL PREVENTED

3Bh OEh M MEDIUM SOURCE ELEMENT EMPTY

43h 00h DTLPWRSOMC MESSAGE ERROR

3Fh 01h DTLPWRSOMC MICROCODE HAS BEEN CHANGED

1Dh 00h D W O MISCOMPARE DURING VERIFY OPERATION

11h OAh DT o MISCORRECTED ERROR

2Ah 01h DTL WRSOMC MODE PARAMETERS CHANGED

07h 00h DTLWRS OM  MULTIPLE PERIPHERAL DEVICES SELECTED

11h 03h DT WSO MULTIPLE READ ERRORS

00h 00h DTLPWRSOMC NO ADDITIONAL SENSE INFORMATION

00h 15h R NO CURRENT AUDIO STATUS TO RETURN

32h 00h D W O NO DEFECT SPARE LOCATION AVAILABLE

11h 09h T NO GAP FOUND

01h 00h D W O NO INDEX/SECTOR SIGNAL

06h 00h D WR OM NO REFERENCE POSITION FOUND

02h 00h D WR OM NO SEEK COMPLETE

03h 01h T NO WRITE CURRENT

28h 00h DTLPWRSOMC NOT READY TO READY TRANSITION, MEDIUM MAY HAVE CHANGED
5Ah 01h DT WR OM OPERATOR MEDIUM REMOVAL REQUEST

5Ah 00h DTLPWRSOM OPERATOR REQUEST OR STATE CHANGE INPUT (UNSPECIFIED)
5Ah 03h DTW O OPERATOR SELECTED WRITE PERMIT

5Ah 02h DTW O OPERATOR SELECTED WRITE PROTECT

61h 02h S OUT OF FOCUS

4Eh 00h DTLPWRSOMC OVERLAPPED COMMANDS ATTEMPTED

2Dh 00h T OVERWRITE ERROR ON UPDATE IN PLACE

3Bh 05h L PAPER JAM

1Ah 00h DTLPWRSOMC PARAMETER LIST LENGTH ERROR

26h 01h DTLPWRSOMC PARAMETER VALUE INVALID

2Ah 00h DTL WRSOMC PARAMETERS CHANGED

03h 00h DTLWSO PERIPHERAL DEVICE WRITE FAULT

50h 02h T POSITION ERROR RELATED TO TIMING

3Bh 0Ch S POSITION PAST BEGINNING OF MEDIUM

3Bh 0Bh S POSITION PAST END OF MEDIUM

15h 02h DT WR O POSITIONING ERROR DETECTED BY READ OF MEDIUM

29h 0 DTLPWRSOMC POWER ON, RESET,OR BUS DEVICE RESET OCCURRED

42h 00h D POWER-ON OR SELF-TEST FAILURE (SHOULD USE 40NN)
1Ch 01h D O PRIMARY DEFECT LIST NOT FOUND

40h 00h D RAM FAILURE (SHOULD USE 40 NN)

15h 00h DTL WRSOM RANDOM POSITIONING ERROR

3Bh 0Ah S READ PAST BEGINNING OF MEDIUM

3Bh 09h S READ PAST END OF MEDIUM

11h 01h DT WSO READ RETRIES EXHAUSTED

14h 01h DT WR O RECORD NOT FOUND

14h 00h DTLWRS O RECORDED ENTITY NOT FOUND

18h 02h D WR O RECOVERED DATA - DATA AUTO-REALLOCATED

18h 05h D WR O RECOVERED DATA - RECOMMEND REASSIGNMENT

18h 06h D WR O RECOVERED DATA - RECOMMEND REWRITE

17h 0sh D WR O RECOVERED DATA USING PREVIOUS SECTOR ID

18h 03h R RECOVERED DATA WITH CIRC

18h 01h D WR O RECOVERED DATA WITH ERROR CORRECTION & RETRIES APPLIED
18h 00h DT WR O RECOVERED DATA WITH L-EC

17h 03h DT WR O RECOVERED DATA WITH NEGATIVE HEAD OFFSET

17h 00h DT WRSO RECOVERED DATA WITH NO ERROR CORRECTION APPLIED
17h 02h DT WR O RECOVERED DATA WITH POSITIVE HEAD OFFSET

17h 01h DT WRS O RECOVERED DATA WITH RETRIES AND/OR CIRC APPLIED
17h 06h D W O RECOVERED DATA WITHOUT ECC - DATA AUTO-REALLOCATED
17h 07h D W O RECOVERED DATA W/O ECC - RECOMMEND REASSIGNMENT
17h 08h D W O RECOVERED DATA WITHOUT ECC -RECOMMEND REWRITE
1Eh 0Oh D W O RECOVERED ID WITH ECC CORRECTION

3Bh 08h T REPOSITION ERROR

36h 00h L RIBBON, INK, OR TONER FAILURE

37h 00h DTL WRSOMC ROUNDED PARAMETER

5Ch
39h
62h
47h
54h
45h
3Bh
0oh
3Bh
09h
1Bh
55h
33h
3Bh
3Bh
3Bh
3Fh
5Bh
26h
2Ch
0%h

00h D O RPL STATUS CHANGE
00h DTL WR SOMCSAVING PARAMETERS NOT SUPPORTED

0oh

S SCAN HEAD POSITIONING ERROR

00h DTLPWRSOMCSCSI PARITY ERROR

00h

P SCSI TO HOST SYSTEM INTERFACE FAILURE

00h DTLPWRSOM SELECT OR RESELECT FAILURE

00h
03h
04h
03h

TL SEQUENTIAL POSITIONING ERROR
T SETMARK DETECTED
L SLEW FAILURE

WR O SPINDLES SYNCHRONIZED

00h DTLPWRSOMC SYNCHRONOUS DATA TRANSFER ERROR

00h
00h
03h
01h
02h

P SYSTEM RESOURCE FAILURE

T TAPE LENGTH ERROR

L TAPE OR ELECTRONIC VERTICAL FORMS UNIT NOT READY
T TAPE POSITION ERROR AT BEGINNING-OF-MEDIUM
T TAPE POSITION ERROR AT END-OF-MEDIUM

00h DTLPWRSOMC TARGET OPERATING CONDITIONS HAVE CHANGED
01h DTLPWRSOM THRESHOLD CONDITION MET
03h DTLPWRSOMC THRESHOLD PARAMETERS NOT SUPPORTED

01h
00h

S TOO MANY WINDOWS SPECIFIED
DT WR O TRACK FOLLOWING ERROR



09h 01h WR O TRACKING SERVO FAILURE

61h 01h S UNABLE TO ACQUIRE VIDEO

57h 00h R UNABLE TO RECOVER TABLE-OF-CONTENTS
53h 01h T UNLOAD TAPE FAILURE

11h 00h DT WR S O UNRECOVERED READ ERROR

11h 04h D W O UNRECOVERED READ ERROR - AUTO REALLOCATE FAILED
11h 0Bh D W O UNRECOVERED READ ERROR - RECOMMEND REASSIGNMENT
11h OCh D W O UNRECOVERED READ ERROR-RECOMMEND REWRITE DATA
46h 00h DTLPWRS OMC UNSUCCESSFUL SOFT RESET

59h 00h O VIDEO ACQUISITION ERROR

50h 00h T WRITE APPEND ERROR

50h 01h T WRITE APPEND POSITION ERROR

0Ch 00h T S WRITE ERROR

0Ch 02h D W O WRITE ERROR - AUTO REALLOCATION FAILED

0Ch 01h D wW O WRITE ERROR RECOVERED WITH AUTO REALLOCATION

27h 00h DT W O WRITE PROTECTED
80h XXh\THRU > FFh XX/ VENDOR SPECIFIC
XXh 80h\THRU > XXh FFh/ VENDOR SPECIFIC QUALIFICATION OF STANDARD ABC.

ALL CODES NOT SHOWN ARE RESERVED.



SCSI Command Definitions

The following table is a numerical order listing of the command operation codes.

SCSI-2 Operation Codes

D - DIRECT ACCESS DEVICE Device Column Key
.T - SEQUENTIAL ACCESS DEVICE M = Mandatory
. L - PRINTER DEVICE O = Optional

P - PROCESSOR DEVICE V = Vendor Specific

. .W - WRITE ONCE READ MULTIPLE DEVICE R = Reserved
. . R-READ ONLY (CD-ROM) DEVICE
. . S-SCANNER DEVICE
. .0 - OPTICAL MEMORY DEVICE
. . M- MEDIA CHANGER DEVICE
. . C-COMMUNICATION DEVICE

OP DTLPWRSOMC DESCRIPTION
00 MMMMMMMMMM  TEST UNIT READY

01 M REWIND
010V 00 00 REZERO UNIT

02 VWWWWV V

03 MMMMMMMMMM REQUEST SENSE

04 O FORMAT

04M O FORMAT UNIT

05 VMVVVWV V READ BLOCK LIMITS
06 VVWVWV V \
07 o) INITIALIZE ELEMENT STATUS
07 OVV O OV REASSIGN BLOCKS
08 M GET MESSAGE(06)

08 OMV 00 OV READ(06)

08 O RECEIVE

09 VWWWWV V

0A M PRINT

0A M SEND MESSAGE(06)
0A M SEND(06)

0AOM O OV WRITE(06)

0BO 00 OV SEEK(06)

0B O SLEW AND PRINT

0C VWWW V

0D VWWWWV V

0E VWWWWV V

OF VOVWWV V READ REVERSE

10 00 SYNCHRONIZE BUFFER
10 VM VWV WRITE FILEMARKS

11 VMVVVV SPACE

12 MMMMMMMMMM INQUIRY

13 VOVWWV VERIFY(06)

14 VOOVVV RECOVER BUFFERED DATA
15 OMO 000000 MODE SELECT(06)

16 M MM MO RESERVE

16 MM M RELEASE

17 MM M RELEASE UNIT

18 00000000 COPY

19 VMVVVV MODE SENSE(06)

1B O LOAD UNLOAD

1B O SCAN

1B O STOP PRINT

1BO 000 STOP START UNIT

1C O0O0O0O0O00000 RECEIVE DIAGNOSTIC RESULTS
1D MMMMMMMMMM SEND DIAGNOSTIC

1E OO OO0 OO PREVENT ALLOW MEDIUM REMOVAL
1F

20V VWV

21V WV

22V VWV

23V VWV

24V VVM SET WINDOW

25 o GET WINDOW

25M M M READ CD-ROM CAPACITY

26V VWV

271V W

28 O GET MESSAGE(10)



28M MMMM READ(10)

29V WO READ GENERATION
2A o) SEND MESSAGE(10)

2A O SEND(10)

2AM M M WRITE(10)

2B O LOCATE

2B O POSITION TO ELEMENT
2B0 000 ERASE(10)

2DV 0 O WRITE AND VERIFY(10)
2FO 000 VERIFY(10)

300 000 SEARCH DATA HIGH(10)

31 0 OBJECT POSITION

310 000 SEARCH DATA EQUAL(10)
320 000 SET LIMITS(10)

34 0 GET DATA BUFFER STATUS
340 000 READ POSITION

350 000 SYNCHRONIZE CACHE

360 000 LOCK UNLOCK CACHE

370 O READ DEFECT DATA(10)

38 00 MEDIUM SCAN

39 OO0O00000 COMPARE

3A 00000000 COPY AND VERIFY
3B OOOOOOOOOOWRITE BUFFER
3C OOOOOOOOOOREAD BUFFER

3D 00 UPDATE BLOCK
3E0 000 READ LONG

3F0 00 WRITE SAME

2 o0 READ TOC

4 0 PLAY AUDIO(10)

46

47 0O PLAY AUDIO MSF

48 O PLAY AUDIO TRACK INDEX
49 O PLAY TRACK RELATIVE(10)
aA

4B O PAUSE RESUME

4C 0000000000 LOG SENSE

4E

4F

50

51

52

53

54

55 000 000000 MODE SELECT(10)

56

57

58

59

5A 000 000000 MODE SENSE(10)

5B

5C

5D

5E

5F

A0

Al

A2

A3

A4

A5 M MOVE MEDIUM

A5 O PLAY AUDIO(12)

A6 O EXCHANGE MEDIUM
A7

A8 o GET MESSAGE(12)

A8 000 READ(12)

A9 O PLAY TRACK RELATIVE(12)
AA o) WRITE(12)

AB

AC O ERASE(12)
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The Disk Manufacturing & Screening Module
Introduction

The Disk Manufacturing & Screening Toolbox is the easiest to use, most versatile, and fastest
disk testing product on the market. A true multi-threaded, multiple host bus adapter, multi-drive
screening and testing tool, the Disk Screening Toolbox allows you to:

- confirm that the proper drives are in the subsystem

- download new drive firmware if needed

- set all mode pages to your standard

- set block size and capacity

- format

- log and track all error information

- run any type of test, or sequence of tests at full bus and device speeds

- log all test process activities, drive information, and any errors to an Access database

All processes and test sequences are created from a graphical user interface — no programming
or scripting is required! Time from installation to running a complete test process can be as little
as 5 minutes!

The Disk Screening Toolbox will test SCSI, Fibre Channel, iSCSI, and ATAPI interface disk
drives. It runs under Windows operating systems, and will work with any SCSI, FC, iSCSI, or
ATAPI host bus adapters.

It can simultaneously test all disk drives connected to up to eight HBA’s in a given system — up to
a maximum of 250 disk drives at a time.

Testing throughput speed will be dependant upon the maximum throughput that the Host Bus
Adapters and your system can sustain. The faster your storage subsystem is the better
throughput you will obtain. All test speeds can be monitored at any time during testing.

Test Methodology

The Disk Screening Tool looks at the disk test process as three distinct sections or phases,
1. Pre-Test Actions

2. Testing

3. Post-Test Actions

Pre-Test Actions
The pre-test process allows your test to screen the attached drives by the following qualifiers:

Drive Vendor — you can specify that a drive must match a certain vendor code, or the drive will
be rejected from the test. Example = “SEAGATE”



Drive Product — you can specify that a drive must match a certain product code, or the drive will
be rejected from the test. Example = “ST32123FC”

Drive Firmware Version — you can specify that the firmware version of each drive must match a
specified version. If the version does not match the drive under test the drive can either be
rejected, or the proper firmware file can be downloaded into the drive.

Number of Primary Defects — a drive can be rejected if it has too many primary (factory) defects.

Number of Grown Defects — a drive can be rejected if it has too many grown defects, or
alternatively a low-level format can be issued to try to clear the grown defects.

Drive Mode Pages — all mode page values can be set to conform to a “golden” drive setting.
Drive Block(“Sector”) Size — the current blocksize of the drive can be checked, and the drive
can either be rejected if the blocksize is not correct, or the blocksize of the drive can be changed.

Perfect for production runs of RAID systems.

Drive Capacity — the number of blocks of the drive under test can be set to match a specified
number, or the drive can be rejected if the capacity does not match a specified value.

Clear Log Pages — all Log Page (error and performance) data can be cleared at the beginning of
the test process.

Record Mode Page data — all Mode Pages data can be logged at the beginning of the test
process.

During the test process, each drive will be individually checked against any or all of the above
parameters. Depending upon the setting chosen, a drive that doesn’t meet one of the qualifying

parameters can either be removed from the test process at that point, or the condition can be
corrected.

Testing

The test process will be made up of one or more tests assembled into test sequences. Each test
sequence is defined by selecting test definition parameters from the Test Configuration Menu.
Once a test is defined the test is added to the test sequence list.

The following test parameters can be chosen for each test:

Random or Sequential test type — choose whether each drive block is accessed in a random
manner, or sequentially through the test block range.

Run test by Number of Blocks or by Time — the test can be defined to run for a time duration,
such as 30 minutes, or by a number of blocks. If specifying a number of blocks, the entire drive
may be specified by entering ‘-1’ for the number of blocks to test.

Data Pattern — a pull-down list of data patterns is available to choose from.

Block Overlay on data pattern — the block number can be overlaid on top of any data pattern.



Data Compare on Read - this option can be chosen to confirm that the expected data was read
from the disk.

Post-Test Actions

Once a test sequence is finished you may want to perform certain post-test actions. These
include spinning all of the disks down, recording each disks MODE PAGE information to the
database, and clearing each drives LOG PAGE information.

Getting Started

Choosing the Disk Screening Module from the Disk Menu of the SCSltoolbox will present you
with this screen:

Disk Manufacturing Module
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The left side of the screen has Test Sequence and Test Progress list boxes, the center part of the
screen has several tabbed pages for configuring the test process, and the right side of the screen
shows a tree display of all of the adapters and devices attached to the system.

There are several buttons at the bottom of the screen to control the testing process.

Since a test process is made up of Pre-Test Actions, Tests, and Post-Test actions, let's go
through each of these sections and see how to configure each.



Pre-Test Action Configuration

All Pre-Test Actions are defined with the following tab page:

Pre-Test Actians |Test Setupl Post Test .-’-'-.u:tiu:unsl Test Statusl

SEAGATE v
STI02LC v
L
[+

1234
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512 g
FIILL o

-
v

Remember that your Pre-Test Actions can be made up of any, all, or none of these choices — it is
up to you!



Each Action consists of a Qualifier, a User Input, and an Action. Each Action is described
below:

Vendor

Qualifier = INQUIRY VENDOR string
User Input = Enter the Vendor String to select on, for example “SEAGATE” or “IBM”
- please note that all string comparisons will be case sensitive, so if the Vendor string
of the disk is SEAGATE you must enter your User Input in all capital letters
Action = Stop — if the User Input does not match the Qualifier the drive will be de-selected and not
tested further

Product

Qualifier = INQUIRY PRODUCT string
User Input = Enter the Product String to select on, for example “ST39102”.

- please note that all string comparisons will be case sensitive, so if the PRODUCT
string of the disk is ST39102you must enter your User Input in all capital letters. Also
note that sub-string matching is implemented, so that if your User Input = ST, this will
“‘match” any Product string containing “ST”

Action = Stop- if the User Input does not match the Qualifier the drive will be de-selected and not
tested further

Version

Qualifier = INQUIRY VERSION string
User Input = Enter the Version String to select on, for example 1234.
- please note that all string comparisons will be case sensitive, and that sub-string

matching is implemented
Action = Stop- if the User Input does not match the Qualifier the drive will be de-selected and not
tested further
Action = Download Firmware — the firmware file specified in the Firmware File Name field will be
downloading into the drive before testing. Use the Browse button to seach for firmware files on
your system. Firmware files must be obtained from your disk drive vendor. All drives that require
a firmware download will be downloaded simultaneously.



Blocksize

Qualifier = Block (“Sector”) size of the disk drive

User Input = Enter the desired blocksize

Action = Stop- if the User Input does not match the Qualifier the drive will be de-selected and not
tested further

Action = Change — the blocksize of the drive will be changed to the blocksize specified by User
Input. A low-level format will be run after the block size is changed. All drives that require a format
will be formatted simultaneously.

Capacity
Qualifier = Capacity — number of blocks available on the disk drive
User Input = Enter the desired number of blocks — or enter FULL to set drive to it’s factory
capacity
Action = Stop- if the User Input does not match the Qualifier the drive will be de-selected and not
tested further
Action = Change — the capacity of the drive will be changed to that specified by User Input.

P-Defects

Qualifier = Capacity — number of Primary defects on the disk drive

User Input = Enter the maximum number of Primary Defects that you wish to allow

Action = Stop— disk has more Primary Defects than specified by User Input the drive will be de-
selected and not tested further

G-Defects

Qualifier = Capacity — number of Grown defects on the disk drive

User Input = Enter the maximum number of Grown Defects that you wish to allow

Action = Stop- disk has more Grown Defects than specified by User Input the drive will be de-
selected and not tested further

Action = Format- a low-level format will be run discarding the current Grown Defect List



MODE PAGES

Quialifier = Set the MODE PAGESs of the disk drive

User Input = The file name of the Mode Pages file recorded using the Menu Choice “Create
ModePage File for DiskScreening”

Action = Each MODE PAGE will be set to the settings recorded from a “golden” drive.

To record a ModePage file for this use, do the following:
1. Select the disk drive to serve as the “golden” drive from the Main drive-selection menu
2. If the MODE PAGE settings of this drive are not set the way you want them, use the
SCSiltoolbox Mode Page functions to set them the way you want.
3. Choose the “Create ModePage File for DiskScreening” choice from the Disk Menu
4. Specify the file name to save the Mode Page info to, then click the “Save to File” button
5. Use the browse button to select this file for your User Input

Spin Up All Drives

Action = A START command will be sent to each selected disk drive, and the program will wait for
the drive to be ready before starting the test sequence

Clear Log Pages

Action = All drive LOG PAGES will be cleared before the test sequence is started. Log Pages
contain run-time counters such as read and write error counters, etc. Clearing these pages before
testing allows everything to be started “at zero”

Save MODE PAGES to database
Action = All drive MODE PAGE values will be recorded in the database



Test Setup

All Tests are defined with the following tab page:

Pre-Test Actions  Test Setup I Post Test.-'-‘-.u:tiu:unsl Test Statusl

Decrementing -

&dd This Test to Test Sequence
Options

This page lets you define test types, and then add the test into the Test Sequence. Simply pick
from the various check boxes, then click the “Add this Test to Test Sequence” to quickly define
any type of test.

All test definition choices are explained in detail below

Random or Sequential Access

Random

Random Access testing will use a random number generator to choose the starting block of each
data transfer. This will create a more strenuous test situation with more acceleration and



deceleration and associated head settling time for each data transfer. There is no guarantee that
random access testing will test every block on the disk.

Sequential

Sequential Access testing will process the data blocks of the disk drive in a sequential manner,
and will insure that every block on the disk will be tested.

Type of Test

Verify

Uses the SCSI VERIFY command. This command is just like a READ command, with the
difference being that no data is actually transferred from the disk to the system. The data is read
from the drive platters, and is ECC checked to see if data correction was necessary to
accomplish the READ operation.

It can be very efficient to test using the VERIFY command rather than the READ command if you
have a large number of drives attached to a bus with a total bus bandwidth of less than then total
aggregate bandwidth needed to actually transfer data from all drives. For instance, if you have a
1Gb Fibre Channel bus with 100 drives attached, and each drive can sustain a average read
transfer rate of 30MB/sec, using READ commands the Fibre Channel bus will saturate with three
drives testing. But using the VERIFY test you can actually have all 100 drives effectively doing
read testing at full speed, since no data is being transferred over the FC bus.

Write

The WRITE test will write data to the drive. It is a destructive test — any data previously written on
the drive will be lost.

Write with Verify

The Write with Verify issues a write command, then a Verify operation is done to insure that the
data is actually readable from the drive. The verify part of the operation does not transfer data
across the bus to the host system.

Read

The Read test reads data from the drive and transfers that data back to the host system. This
data can be verified by checking the “Compare on Reads” check button.



Write/Read

This test writes data from the host system, then immediately reads the data back to the host. The
read data can be compared with the data written using the “Compare on Reads” check button.

FW Download

This test is used to download firmware to the drive during a test sequence. Use the Browse
button to specify the file name of the firmware file.

Format

This test is used to format drive(s) during a test sequence. A dialog box allows you to specify a
block size change before the format.

Stop Test After

Tests can be run for either an amount of time, or until a number of blocks has been transferred.

Time
This choice allows you to specify the number of minutes to run a test. At the end of this time the
actual number of bytes and blocks of data that has been transferred can be seen in the database
entry for the test, or can be directly viewed in the Test Status tab page. All drives will test for the
same amount of time, but faster drives will have moved more data during the test time.

Blocks

This choice allows you to specify the number of blocks to transfer during the test. Entering -1 for
number of blocks will test the entire disk capacity. Faster drives will complete this type of test and
move on to the next test in the test sequence while slower drives go at their own pace. All drives
will test the specified number of blocks, faster drives will finish sooner.

Data Patterns

13 different data patterns are available for testing — and each
pattern can optionally have the data block overlaid, making a total
of 26 data patterns ! All Zeros

A repeating pattern of 00000000

All Ones
A repeating pattern of 11111111



Alternating (0/1)
A repeating pattern of 01010101

Alternating (1/0)
A repeating pattern of 10101010

Incrementing
Each block is filled with pattern 00010203040506...

Decrementing
Each block is filled with pattern FFFEFDFCFBFAF9FS...

Block Number
The block number is repeated throughout each block-size buffer

Random
Totally random data using a random number generator with period 16GBytes

User Defined

When the user selects this pattern, the user is prompted to enter a file with the desired pattern. It
is recommended this file be created with NotePad. This file can be of any length and the pattern
on the file is written to each block. The file must only contain hex digits, namely 0 thru 9, and

[ T B S

characters ‘a’, ‘b’, ‘c’, ‘d’, ‘e’, ‘f.

Walking Ones

An 8-byte repeating pattern — 00000001 00000010 00000100 00001000 00010000 00100000
01000000 10000000

Walking Zeros

An 8-byte repeating pattern — 11111110 11111101 11111011 11110111 11101111 11011111
10111111 01111111

Alt (0/1) then Alt (1/0)
A two-byte repeating pattern 01010101 10101010

Alt (1/0) then (0/1)
A two-byte repeating pattern 10101010 01010101



Compare on Reads

Checking this box will cause all data read to be checked that it compares with the expected data.
If a miscompare is found the test will be aborted and the miscompare data will be recorded in the
database and will be viewable in the Test Status tab page.

Overlay Block Number
Checking this box will overlay the block number over the first n bytes of each block of data.

Advanced Options

Disk Advanced Options

_EIK
[ FUA onwiites, Reads, Wiite/Reads T Set FUA f+ Don't Set FLUA
Cancel
[ Stop/Start Mumber of StopsStart: 1
MNumber of seconds between: [

[ Byte Check On Yerfies, "Wiite VYerfies  © Set Byte Check & Daon't Set Byte Check
[v Queue Depth Enter Desired Queus Depth: |1
+ Stop Current Stop &ll Tests -
[ Stop On Enor g Test On Errar . Ot Errar Ignore Errors

The Disk Advanced Options box lets you define test details such as setting Command Tag Queuing
depth, turning on FUA (Force Unit Access) on write and read commands, and how DMM should deal
with errors that occur during testing.



Post-Test Actions

There are currently two choice, as shown below

F're-Test.-’-‘-.n:tin:nnsl Test Setup  Post Test Actions TestStatusI

You can choose to spin all disks down after testing, and to clear all Log Page data.

Selecting Disks to Test

Disks are selected for testing by using the tree display at the right of the Disk Screening Toolbox
screen, as shown below
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Clicking on a drive selects the drive for testing. Multiple drives may be selected by holding down
the Control key while clicking on drives, or a whole series of disks may be selected by clicking on
the first drive, then holding down the Shift key while clicking on the last drive.

When a test sequence is started the drives that you have selected will be validated. Any device
that is selected, but that is not a disk drive, will be de-selected. If you have specified Pre-Test
qualifiers, such as selecting only Seagate drives, all non-qualifying devices will be de-selected.

Here is a picture of the tree display where all drives had been selected, but there was a Pre-Test
gualification of only testing SEAGATE drives:



Bus 2 Target ¥: adpul&lm
Target 0: SEAGATE 5T39102LC
Target 22 SEAGATE ST39102LC
Target 3 SEAGATE ST39102LC
Target & SEAGATE 5T33102LC
Target 10: SEAGATE ST39102LC
Target 11: SEAGATE ST39102LC
Target 12: SEAGATE ST39102LC
Target 14 HP 452944
Taiget 15 HP  AB2944,
Bus 3 Target 125 gl2100

Target 0: SEAGATE ST318451FC
Target 1: SEAGATE ST318304FC
Target 2 HITACHI DK32DJ-72FC
Target 3 SEAGATE ST318451FC
Target4: IBM  DDYF-T18350R
Target IBM  DDYF-T183505
Target& IBM  DDYF-T183505
Target 7 HITACHI DK32DJ-72FC

% Target & HITACHI DK32DJ-72FC

Target & IBM  DDYF-T183505
Target 10: SEAGATE 5T218304FC

Target 11: HITACHI DK3200-72FC

Saving and Loading Test Configurations

Another power feature of the Disk Screening Toolbox is that once a test process has been
defined, it can be saved for later recall and use. This is done using the Save Setup and Load
Setup buttons.

Saving a Test Configuration

Once you have defined a test process (Pre-Test Actions, Tests, Post-Test Actions, and optionally
disk selection) you can save this entire test process by clicking on the Save Setup button.

Once you have specified the file name to save your test definition to, you will be asked if you want
to save the disk selection as well — as below:
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You choose to not save the disk selection, or you can save the same disks are are currently
selected.

If you choose to save the currently selected disks, when you load this test definition later it will
look for disks at the same addresses. If there was a disk at HA2 Target 3, and there is a disk
there now, it will be tested. If it is not there now, that will not cause a problem.

If you choose to not save the disk selection, then when you reload the test definition later you will
have to manually select the drives to test again.



Loading a Test Configuration

Just click on the Load Setup button to reload a previously defined test configuration.

Starting the Test Process

Once at least one test has been defined and added to the Test Sequence, and once at least one
disk drive has been selected, you can start the test process.

Just click on the Start Test button!

The following dialog box will allow you to repeat the test sequence a number of times, or to
continually repeat the test sequence until a specified number of hours has passed

Disk Manufacturing - Test Loop Count E|

Loop Test Sequence By:

o+ Count= |1
" Time - Hours ta Bun =

Cancel

The Test Progress box will display a message that the selected drives are being verified, then
any Pre-Test Actions will be performed and shown in the Test Progress box.

Once all Pre-Test Actions are finished the Test Sequence will be executed.
Each disk under test has it's own execution thread, and will run the tests in the test sequence as
fast as it can. This can lead to faster drives processing through the test sequence faster than

others. To check individual drive status, and to pause or stop a test on an individual drive, just
right-click on that drive in the tree display

During Testing — individual drive

As a disk is being tested it will be displayed with a Blue highlight in the tree display.

During testing each disk drive can have:



The current test Paused

Testing resumed

The current test stopped

All testing for this drive stopped

The status of the current test displayed

Pausing a Test

Move the cursor over the disk of interest, then click the Right mouse button. Clicking the Pause
choice will pause the current test on that drive. The drive will now be displayed with a Magenta
highlight in the tree display.

Resuming a Test

Right click on the paused drive, then click the Resume Test choice to resume testing. The drive is
displayed in Blue highlight again

Stopping a Test

Right click on a drive, then choose either the Stop Current Test, or Stop All Tests choice

Viewing Test Status

Right clicking on a drive and choosing the Get Status choice will display the following screen:



Test Sequence: FRemove Test = . B o

Randam Werify -1 Minutes Status Display
Sequential \Wiite - 2000000 Blacks
Sequential Read - 2000000 Blocks
Randaomn Werify - 15 Minutes

Test being run on HA 3, Target 0, Lun 0:
Sequential ‘Wiite - 2000000 Block.s

Test Status:  Test In Progress

Murnber of Blocks Transferred: 740864
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Test Progress:
This Drive's Transfer Rate: 12,92 MB/sec
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Starting Test Mumber 2 on drive 33

Time Running: 28 seconds
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Starting Test Mumber 2 on drive 31
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Starting Test Mumber 2 on drive 30

Total System Transfer Rate:  114.80 MB/sec
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Starting Test Mumber 2 on drive 2:1
v
b 4

Total System Burst FRate: 131,56 MB/sec
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arget 0: SEAGATE 5T33102LC
Target 2: SEAGATE ST3910ZLC
Target 3 SEAGATE ST33102LC
Target 3 SEAGATE ST39102LC
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ITarget 11: HITACHI DE32DJ-72FC
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Data that is shown is:

The name of the test that is currently running,
Test Status

Number of Blocks Transferred

Number of Bytes Transferred

The average transfer rate (over time) achieved
Time running

Estimated time remaining

Total System Transfer Rate

Total System Burst Rate

All data is updated every few seconds

During Testing — All Drives

As the test sequence progresses it is possible to view status on each drive for each test of the

sequence. This is done at the Test Status tab page

All performance and error data for each test of each drive is viewable here.



The Test Status Page

The test status pages appears as below:

Pre-Test .-’-‘-.n:tin:nnsl TestSetupI Post Test Actions  Test Status |

arget 0, Lun

Sequential *rte - 2000000 Block.s -

The Drives Pulldown

Use the Drives Pulldown box to choose which disk



Pre-Test .-’-'-.n:tiu:unsl TestSetupI Post Test Actions  Test Status |

Target 0, Lun 0, SEAGATE | ST318451FC

. Target 2, Lun 0, SEAGATE . ST3I0ZLC
. Target 3, Lun 0, SEAGATE . ST3I0ZLC
. Target 9, Lun 0, SEAGATE | ST39102LC
. Target 10, Lun 0, SEAGATE | ST3F10ZLC
L Target 11, Lun 0, SEAGATE | ST3F0ZLC

TargeH Lun D, SE#—‘«GTE T31834F
Target 3 Lun 0, SEAGATE . ST218451FC
Target 10, Lun 0 SEAGATE . STIIEI0MFC ¥

Just highlight the disk of interest



The Tests Pulldown

Use the Tests Pulldown to choose which test to view

Pre-Test .-’-'-.n:tiu:uns] TestSetup] Post Test Actions  Test Status l

Dirives |H.-‘-‘-. 3. Target 0, Lun 0, SEAGATE . ST318451FC j

ICEERN (S equential Wiite - i ﬂ
Fandom Yerify -1 Minutes
Sequential WWrite - 2000000 Blocks
Sequential Read - 2000000 Blocks
{1l Fandom Yerify - 15 Minutes

Murnber af Butes Tranzferred: 97656 MEB
Thiz Drive's Transfer Rate: 1268 ME/sec
Time Bunning: 77 seconds
E ztimated Time Remaining: 0 zeconds remaining
Total System Transfer Bate: 38,13 MB/zec
Total Spstem Burst B ate:12.05 MEB/sec

Senze Data: N

Mizcompare [nfo: HAh

Stopping Tests

Use the Stop Current Test or Stop All Tests buttons at the bottom of the Disk Screening
Toolbox page to stop testing.

Choosing the Stop Current Test button will stop the current test running on all drives — if there
are more tests in the test sequence each drive will go on to what is the next test for it.

Choosing the Stop All Tests button will stop all testing on all drives



Test Results and Output Data

Database data

Test results are written to an Access database — the database file name is
DiskScreenDatabase.mdb, and it is located in the folder where SCSltoolbox or the Stand Alone
Disk Screening Toolbox is installed.

If you have Access installed on your system you can double-click on this file to view it's contents.
This data is also written as a comma-delimited text file called DiskScreenDatabase.txt

There are two tables — Test and Information.

The Test table stores the following information for each test or test event:

ComputerNam e
DateTimeStamp
HBA
TARGET
Lun
Vendor
Product
SerialNum
Version
BlkSz
Capacity
Adapter
Comment
TestName
Pattern
TestResult
TestStartTime
TestEndTime
TimeToDoTest
NumMBToDev
NumMBFromDev
TotMBTrans
TransRateTo
TransRateFrom
TotTransRate
SenseOnFailure
MiscompareLBA
MiscompareOffset
MiscompareExpected
MiscompareActual

Here is a (partiall) screen shot of the test table:



__|nateway
__|gateway
_ | oateway
__|nateway
__|gateway
_ | oateway
__|nateway
__|gateway
_|oateway
nateway

_ | Starting Test S¢J031

__|nateway
__|gateway
__|gateway
__|nateway
__|mateway
__|gateway
__|nateway
__|nateway
__|gateway
__|nateway
__|nateway
__|gateway
_ | oateway
__|nateway
__|gateway
_ | oateway
__|nateway
__|gateway
_|oateway
__|nateway
_ | oateway
_ | oateway
__|nateway
__|gateway
__|gateway
__|nateway
__|mateway
__|gateway
__|nateway
__|nateway

Computertlame| DateTimeStamg| HBA | Tid | Lun |

Ending Test Se 203 1

Vendor | Product | SerialNum | Version| BlkSz | Capacity Adapter | Comment | Testhame | Pattem | T

J03 1:10:59 P -1 -1 -1 - - - -1 i - - - -
J03 1:11:03 P 2 0 0| SEAGATE S5T39102LC LJA15511 HPO3 512 17664228 adpulBOm Test Started Random ‘erify Decrementing  Tes
03 1:11:03 PM 2 9 0| SEAGATE STI02LC LJA16690 HPO3 512 17783111 adpulBOm Test Started Randorm Werify Decrementing  Tes
J03 1:11:03 P 2 12 D| SEAGATE ST3902LC LIs21079 HPO3 512 17783111 adpulBOrm Test Started Randorm Verify Decrementing  Tes
103 1:11:03 PM 3 0 0 SEAGATE ST318451FC | 3CCO22v0Q F260 512 35566477 ql2100 Test Started  Random “erify| Decrementing  Tes
J031:11:03 PM 3 2 0 HITACHI DK320J-72FC | 300AEB04 AAD 512 144410879 2100 Test Started  Randam Werify| Decrementing  Tes
03 1:11:38 P 3 2 D/ HITACHI DK320J-72FC  300A5804 ADAD 512 144410879 52100 Test Ended Randorm Verify Decrementing  Tes
J031:11:38 PM 3 0 0 SEAGATE ST318451FC | 3CCO22v0Q F260 512 35566477 ql2100 Test Ended Random ‘erify Decrementing  Tes
03 1:11:38 PM 2 12 0| SEAGATE STI02LC LJ521079 HPO3 512 17783111 adpulBOm Test Ended Randorm Werify Decrementing  Tes
03 1:11:38 P 2 9 D| SEAGATE ST39102LC LJA1BE50 HPO3 512 17783111 adpulBlm Test Ended Randorm Werify Decrementing  Tes
J031:11:38 PM 2 1} 0 SEAGATE ST39102LC LJA15E11 HPO3 512 17664228 adpulBlm Test Ended Random Werify Decrementing  Tes
11:39 PM -1 R i i B b -1 B M i i i i
16:34 P -1 Fe I - - - -1 B i — - - =

103 1:16:50 PM 2 0 0 SEAGATE ST39102LC LIA15511 HPO3 512 17664228 adpulB0m Test Started  Random Write/ Random Tes
J03 1:16:50 PM 2 2 0 SEAGATE ST39M02LC LJBE4426 HPO3 512 17783111 adpu160m Test Started  Random ‘Write/ Random Tes
J03 1:16:50 PM 2 3 0 SEAGATE STIN02LC LJAD404E HPO3 512 17783111 adpu160m Test Started  Randam Write/ Randam Tes
103 1:16:50 PM 2 9 0 SEAGATE ST39102LC LIATEEI0 HPO3 512 17783111 adpu1B0m Test Started  Random Write/ Random Tes
J03 1:16:50 PM 2 10 0 SEAGATE ST39M02LC LJB93435 HPO3 512 17783111 adpul60m Test Started  Randorm Write/ Random Tes
J03 1:16:50 PM 2 " 0 SEAGATE STIN02LC LJAD2465 HPO3 512 17783111 adpu160m Test Started  Randam Write/ Randam Tes
103 1:16:50 PM 2 12 0 SEAGATE ST39102LC LI521073 HPO3 512 17783111 adpu1B0m Test Started  Random Write/ Random Tes
103 1:16:50 PM 3 0 0 SEAGATE ST318451FC | 3CCO22v0Q F260 512 35566477 ql2100 Test Started  Random Write/ Random Tes
J03 1:16:50 PM 3 1 0 SEAGATE STI18304FC | JELOOSMD 0001 512 35964300 gi2100 Test Started  Randam Write/ Randam Tes
J03 1:16:50 P 3 2 D/ HITACHI DK320J-72FC  300A6804 A3 512 144410879 qi2100 Test Started Random Write/ Random Tes
103 1:16:50 PM 3 3 0 SEAGATE ST318451FC  3CCO1XIM F260 512 35566477 ql2100 Test Started  Random Write/ Random Tes
J03 1:16:50 PM 3 4 0/ 1BM DOYVF-T18350R FEI1L 512 35566477 ql2100 Test Started  Randam Write/ Randam Tes
J03 1:16:50 Ph 3 5 D/ 1BM DDYF-T183505 WWBEDY 512 35566477 2100 Test Started Randorm Write/ Random Tes
103 1:16:50 PM 3 6 0/ IBM DDYF-T1835805 WEDY 512 35566477 ql2100 Test Started  Random Write/ Random Tes
J03 1:16:50 PM 3 7 0 HITACHI DK320J-72FC | 300A3589 AAD 512 144410879 2100 Test Started  Randam Write/ Randam Tes
103 1:16:50 Ph 3 g D/ HITACHI DK320J-72FC  300A2818 ADAD 512 144410879 52100 Test Started Randorm Write/ Random Tes
103 1:16:50 PM 3 9 0/ IBM DDYF-T1835805 WEDY 512 35566477 ql2100 Test Started  Random Write/ Random Tes
J03 1:16:50 PM 3 10 0 SEAGATE STIE304FC | 3ELOOSNG 0001 512 35964300 gi2100 Test Started  Randam Write/ Randam Tes
103 1:16:50 Ph 3 I D/ HITACHI DK32DJ-72FC 30040594 ADAD 512 144410879 gl2100 Test Started Randorm Write/ Random Tes
103 1:17:11 PM 3 8 0 HITACHI DK320DJ-72FC | 300A2816 ADAZ 512 144410879 2100 Test Ended Random Wit/ Random Mis
J03 1:168:02 PM 3 2 0 HITACHI DK320DJ-72FC | 300AGE04 AAZ 512 144410879 qi2100 Test Ended Randorn Write/, Randorm Mlis
J031:21:22 PM 3 3 0 SEAGATE STIB451FC | 3CCO1XM F26D 512 35566477 2100 Test Ended Randorn Write/ Randorm Tes
J03 1:21:24 PM 3 0 0 SEAGATE ST318451FC | 3CCO22v0Q F260 512 35566477 ql2100 Test Ended Random Wit/ Random Tes
J031:22.31 PM 3 4 0/ 1B DDYF-T18350R FE1L 512 35566477 2100 Test Ended Random Write/ Random Tes
J031:22:35 PM 3 9 0/ 1BM DOVF-T183505 WBOY 512 35566477 ql2100 Test Ended Randorn Write/, Randorm Tes
03 1:22:36 PM 3 10 0 SEAGATE ST318304FC | 3ELOOBNC 0001 512 35964300 gl2100 Test Ended Random Wit/ Random Tes
J03 1:22:36 PM 3 1 0 SEAGATE STI18304FC | 3ELOOSMD 0001 512 35964300 2100 Test Ended Random Write/ Random Tes
J03 1:22:44 PM 3 7 0 HITACHI DK320J-72FC | 300A3589 AAD 512 144410879 2100 Test Ended Randorn Write/, Randorm Tes
103 1:22:50 PM 3 1 0 HITACHI DK320DJ-72FC | 300A0594 ADAZ 512 144410879 2100 Test Ended Random Wit/ Random Tes
103 1:23:02 PM 3 5 0/ IBM DDYF-T1835805 WEDY 512 35566477 ql2100 Test Ended Random Write/ Random Tes

Here is the rest of the test table:

De TothBTrans

TotTransRate |SenseOnFailurd MiscomparsLBY Miscormpare O
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_ |21=ec
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19/731d b5 4229 fc 1d b5 42 29 4
24|90 38 16 82 29! 92 38 16 02 ad!

0

1oocoooooo

The Information table stores Mode and Log page information — again a screen shot:



| Computer| DateTimeStamg | HBA| Tid |[Lur|  Vendor |  Product | Seriallum | Version | BlkSz | Page | Param | Data

i § 0311103 PM 2 0 D SEAGATE ST39102LC LIATESTT HPO3 512 1 -1/18 0D £ 00 00 00 00 00 00 00
__|osteway |W0311103PM 2 0 D SEAGATE ST39102LC LIAT5511 HPO3 512 2 -1/80 B0 00 04 00 00 00 00 00 00 00 00 00 00
_|gateway |J0311103PM 2 0 0 SEAGATE ST3M02LC LJATSE11 HPO3 512 3 -114D00000000ADDO000DE 0200000
_ |ogateway D03 1:11:03PM 2 0 D SEAGATE ST39102LC LIATES11 HPO3 512 4 -1/00 1B 32 0C 00 00 00 00 00 00 00 00 00 0
_ |osteway |W0311103PM 2 0 D SEAGATE ST39102LC LIAT5511 HPO3 512 7 -1/00 0B E& 00 00 00 00 00 00 00
_|gateway |J0311103PM 2 0 0 SEAGATE ST3M02LC LJATSE11 HPO3 512 ] -1114 00 FF FF 0000 FF FF FF FFB00300C
_ |gateway J031:11:03PM 2 0 D SEAGATE ST39102LC LIATES1T HPO3 612 10 -1/02 10 00 00 00 00 00 00 00 00

_ |osteway |W0311103PM 2 0 D SEAGATE ST39102LC LIAT5511 HPO3 512 26 -1/00 00 00 00 00 01 00 00 00 04
_|gateway |J0311T03PM 2 0 0 SEAGATE ST3M02LC LJATSE11 HPO3 512 28 -1/88 03 0000 00 00 00 00 00 01

_ |gateway J031:11:03PM 2 0 D SEAGATE ST39102LC LIATES11 HPO3 612 a -1/00 00

_ |osteway |W031T1103PM 2 9 D SEAGATE ST39102LC LIATBEI0 HPO3 512 1 -1/18 00 E& 00 00 00 00 00 00 00
__|gateway |J0311103PM 2 9 0 SEAGATE ST39102LC LJA1BE30 HPO3 512 2 -1/80 &0 00 0A 00 00 00 00 {id 00 00 00 00 00
_ |gateway |J0311T03PM 2 9 0 SEAGATE ST39M02LC LJA1BE50 HPO3 512 3 -114D00000000ADDO000DE 0200000
_ |osteway |W031T1103PM 2 9 D SEAGATE ST39102LC LIATBEI0 HPO3 512 4 -1/00 1B 32 0C 00 00 00 00 00 00 00 0 00 00
__|gateway |J0311103PM 2 9 0 SEAGATE ST39102LC LJATBE30 HPO3 512 7 -1/00 0B E& 00 00 0000 00 00 00
_|gateway |J0311T03PM 2 9 0 SEAGATE ST3M02LC LJA1BE50 HPO3 512 ] -1114 00 FF FF 0000 FF FF FF FFB00300C
_ |osteway |W031T1103PM 2 9 D SEAGATE ST39102LC LIATBEI0 HPO3 512 10 -1/02 10 00 00 0 00 00 00 00 00
__|gateway |J0311103PM 2 9 0 SEAGATE ST39102LC LJATEEI0 HPO3 512 25 -1/00 00 00 0000 01 0000 00 04
_|gateway |J0311T03PM 2 9 0 SEAGATE ST3M02LC LJA1BE50 HPO3 512 28 -1/88 03 0000 00 00 00 00 00 01

_ |osteway |W031T1103PM 2 9 D SEAGATE ST39102LC LIATBEI0 HPO3 512 a -1/00 00

__|osteway |W0311103PM 2 12 D SEAGATE ST39102LC L1521079 HPO3 512 1 -1/18 00 E& 00 00 00 00 00 00 00
_|gateway |J0311T03PM 2 12 0 SEAGATE ST3M02LC LJ521079 HPO3 512 2 -1/80 B0 00 0A 00 0000 00 0000 00 00 00 00
_ |ogateway J03 11103 PM 2 12 D SEAGATE ST39102LC LI521073 HPO3 512 3 -1/14 DO 0O 00 00 0A 00 00 00 D& 02 00 00 07
__|osteway |W0311103PM 2 12 D SEAGATE ST39102LC L1521079 HPO3 512 4 -1/00 18 32 0C 00 00 00 00 00 00 00 0 00 00
_|gateway |J0311T03PM 2 12 0 SEAGATE ST3M02LC LJ521079 HPO3 512 7 -1/00 0B E6 00 00 0000 00 00 00

_ |ogateway J031:11:03 PM 2 12 D SEAGATE ST39102LC LI521079 HPO3 512 8 -1/14 00 FF FF 0D 00 FF FF FF FFB00300(
_ |osteway |W0311103PM 2 12 D SEAGATE ST39102LC L1521079 HPO3 512 10 -1/02 10 00 00 0 00 00 00 00 00
_|gateway |J0311T03PM 2 12 0 SEAGATE ST3M02LC LJ521079 HPO3 512 26 -1/00 00 00 0000 01 0000 00 04

_ |ogateway J031:11:03 PM 2 12 D SEAGATE ST39102LC LI521079 HPO3 612 28 -1/88 03 00 00 00 00 D0 00 00 01

_ |osteway |W0311103PM 2 12 D SEAGATE ST39102LC L1521079 HPO3 512 a -1/00 00

__|gateway |J0311103PM 3 0 0 SEAGATE STIB451FC  3CCO22vQ F260 512 1 -1/18 00 FO 00 0000 00 0000 00

_ |gateway J031:11:03PM 3 0 D SEAGATE ST31B451FC | 3CCOZ2VQ F26D 612 2 -1/80 B0 00 00 00 00 00 00 00 B0 00 00 00 00
_ |osteway |W0311103PM 3 0 D SEAGATE ST318451FC  3CCO22YO F26D 512 3 -1/02 B3 0000 00 04 00 00 01 54 02 00 00 01
__|gateway |J0311103PM 3 0 0 SEAGATE STI1B451FC  3CCO22vQ F260 512 4 -1/00 28 6904 00 0000 00 0000 00 00 00 00
_ |gateway |J0311T03PM 3 0 0 SEAGATE STIB451FC  3CCO22vQ F260 512 7 -1/00 0B F0 0000 00 00 00 00 00

_ |osteway |W0311103PM 3 0 D SEAGATE ST318451FC  3CCO22YO F26D 512 ] -1/14 00 FF FF 00 00 FF FF FF FF B0 03001
__|gateway |J0311103PM 3 0 0 SEAGATE ST31B451FC  3CCO22vQ F260 512 10 -1/02 10 0000 00 00 00 00 02 4B
_|gateway |J0311103PM 3 0 0 SEAGATE STIB451FC  3CCO22vQ F260 512 25 -1/00 48 0000 00 00

_ |osteway |W0311103PM 3 0 D SEAGATE ST318451FC  3CCO22YO F26D 512 26 -1/00 00 00 00 00 01 00 00 00 04
__|gateway |J0311103PM 3 0 0 SEAGATE ST318451FC  3CCO22vQ F26D 512 28 -1/88 03 0000 00 0000 00 00 01

_|gateway |J0311103PM 3 0 0 SEAGATE STIB451FC  3CCO22vQ F260 512 0 -1/00 00 OF 00 0000

_ |osteway |W031:1103PM 3 2 0 HITACHI DK32D.J-72FC  300ABE04 ADAS 512 1 -1/18 00 FD 00 00 00 00 00 01 C2
__|osteway |W031:1103PM 3 2 0 HITACHI DK32D.J-72FC  300ABE04 ADAS 512 2 -1/80 B0 00 00 0 00 00 00 00 00 00 00 00 00

Text File Output Data

A separate text output file will be created for each device that is tested by the Manufacturing
Module. The name of these files is a combination of the device address (bus-target-lun) and the
device serial number if available. For instance the example file here is named “4-006-00-
3ET06GK5.Log".

This file contains all information about the drive, and about the tests that were run. The results of
the Manufacturing test run, as shown below:



>> SCSI Toolbox32, Version 5. 0. 0 (build) 40216, running on \G64-XP <<

Test Date: 02/23/2004 11:56:44
Device: 4:9:0 SEAGATE ST336732LC Serial: 3ET06GK5

Results:
02/23/2004 11:56:44 TEST 1 of 2:
Write Test; Random Access; for 500000 Blocks
Fixed-Length Transfers of 128 (0x0080) Blocks
Start Block: 0 (0x0)
Data Pattern: Random w/ LBA Overlay

02/23/2004 11:57:04 Test Completed Successfully

02/23/2004 11:57:04 PASSED

02/23/2004 11:57:04 TEST 2 of 2:
Read Test; Random Access; for 500000 Blocks
Fixed-Length Transfers of 128 (0x0080) Blocks
Start Block: 0 (0x0)
Data Pattern: Random w/ LBA Overlay; Data Compare ON

02/23/2004 11:57:35 Test Completed Successfully

02/23/2004 11:57:35 PASSED

>> SCSI Toolbox32, Version 5. 0. 0 (build) 40216, running on \\G64-XP <<

Test Date: 02/23/2004 11:58:13
Device: 4:9:0 SEAGATE ST336732LC Serial: 3ET06GK5

Results:
02/23/2004 11:58:13 TEST 1 of 1:
Read Test; Random Access; for 500000 Blocks
Fixed-Length Transfers of 128 (0x0080) Blocks
Start Block: 0 (0x0)
Data Pattern: Walking Zeros w/ LBA Overlay; Data Compare ON

02/23/2004 11:58:13 CDB =28 00 03 61 30 3C 00 00 80 00
Miscompare: LBA 0x0361303C at 0x00000000
Exp: 03 61 30 3C EF DF BF 7F FE FD FB F7 EF DF BF 7F
Act: 3C 30 61 03 86 57 E0 06 91 6E 23 2E 0C CC 99 E1
>>> Current Test Aborted <<<

02/23/2004 11:58:13 R EAIL *F*

Other output data

Clicking on the “Save to File” button under the Test Progress window will save the contents of the
Test Sequence and Test Progress windows to a file — in text mode.



Here is a sample of this type of output:

Output from Disk Screening Toolbox
The time is Fri Mar 14 10:21:47 2003

Test Sequence:

Random Write/Read - 15 Minutes
Sequential Write - -1 Blocks
Random Read - 60 Minutes

Test Progress:

Verifying selected devices

Device 2:14:0 deselected - not a disk
Device 2:15:0 deselected - not a disk
Device 3:128:0 deselected - not a disk

Starting Pre-Test Actions

Spinning Up drive 2-0-0

Spinning Up drive 2-2 -0

Spinning Up drive 2-3-0

Spinning Up drive 2-9-0

Spinning Up drive 2-10-0

Spinning Up drive 2-11 -0

Spinning Up drive 2-12 - 0

Spinning Up drive 3-0-0

Spinning Up drive 3-1-0

Spinning Up drive 3-3-0

Spinning Up drive 3-4-0

Spinning Up drive 3-5-0

Spinning Up drive 3-6 -0

Spinning Up drive 3-7 -0

Spinning Up drive 3-8 -0

Spinning Up drive 3-9-0

Spinning Up drive 3-10-0

Spinning Up drive 3-11-0

Done Pre-Test Actions

Test 1 Started on :
HA 2 Target O Lun 0 SEAGATE ST39102LC
HA 2 Target 2 Lun 0 SEAGATE ST39102LC
HA 2 Target 3 Lun 0 SEAGATE ST39102LC
HA 2 Target 9 Lun 0 SEAGATE ST39102LC
HA 2 Target 10 Lun 0 SEAGATE ST39102LC
HA 2 Target 11 Lun 0 SEAGATE ST39102LC
HA 2 Target 12 Lun 0 SEAGATE ST39102LC
HA 3 Target 0 Lun 0 SEAGATE ST318451FC
HA 3 Target 1 Lun 0 SEAGATE ST318304FC
HA 3 Target 3 Lun 0 SEAGATE ST318451FC
HA 3 Target4 Lun 0 IBM  DDYF-T18350R
HA 3 Target5 Lun 0 IBM  DDYF-T18350S
HA 3 Target 6 Lun 0 IBM  DDYF-T18350S
HA 3 Target 7 Lun O HITACHI DK32DJ-72FC
HA 3 Target 8 Lun 0 HITACHI DK32DJ-72FC



HA 3 Target 9 Lun 0 IBM  DDYF-T18350S
HA 3 Target 10 Lun 0 SEAGATE ST318304FC
HA 3 Target 11 Lun 0 HITACHI DK32DJ-72FC

HA 3 Target 8 LUN 0 FAILED test 1 - miscompare on a READ at LBA = 06471482
Starting Test Number 2 on drive 3:8:0

HA 3 Target 11 LUN O FAILED test 1 - miscompare on a READ at LBA = 07e426e8
Starting Test Number 2 on drive 3:11:0

HA 2 Target 11 LUN 0 has completed test 1 successfully
Starting Test Number 2 on drive 2:11:0

HA 2 Target 10 LUN 0 has completed test 1 successfully
Starting Test Number 2 on drive 2:10:0

HA 2 Target 9 LUN 0 has completed test 1 successfully
Starting Test Number 2 on drive 2:9:0

HA 2 Target 3 LUN 0 has completed test 1 successfully
Starting Test Number 2 on drive 2:3:0

HA 2 Target 2 LUN 0 has completed test 1 successfully
Starting Test Number 2 on drive 2:2:0

HA 2 Target 0 LUN 0 has completed test 1 successfully
Starting Test Number 2 on drive 2:0:0

HA 3 Target 10 LUN 0 has completed test 1 successfully
Starting Test Number 2 on drive 3:10:0

HA 3 Target 9 LUN 0 has completed test 1 successfully
Starting Test Number 2 on drive 3:9:0

HA 3 Target 7 LUN 0 has completed test 1 successfully
Starting Test Number 2 on drive 3:7:0

HA 3 Target 6 LUN 0 has completed test 1 successfully
Starting Test Number 2 on drive 3:6:0

HA 3 Target 5 LUN 0 has completed test 1 successfully
Starting Test Number 2 on drive 3:5:0

HA 3 Target 4 LUN 0 has completed test 1 successfully
Starting Test Number 2 on drive 3:4:0

HA 3 Target 3 LUN 0 has completed test 1 successfully
Starting Test Number 2 on drive 3:3:0

HA 3 Target 1 LUN 0 has completed test 1 successfully
Starting Test Number 2 on drive 3:1:0

HA 3 Target 0 LUN 0 has completed test 1 successfully
Starting Test Number 2 on drive 3:0:0

HA 2 Target 12 LUN 0 has completed test 1 successfully



Starting Test Number 2 on drive 2:12:0

HA 2 Target 0 LUN 0 has completed test 2 successfully
Starting Test Number 3 on drive 2:0:0

HA 2 Target 11 LUN 0 has completed test 2 successfully
Starting Test Number 3 on drive 2:11:0

HA 2 Target 3 LUN 0 has completed test 2 successfully
Starting Test Number 3 on drive 2:3:0

HA 2 Target 10 LUN 0 has completed test 2 successfully
Starting Test Number 3 on drive 2:10:0

HA 2 Target 9 LUN 0 has completed test 2 successfully
Starting Test Number 3 on drive 2:9:0

HA 2 Target 12 LUN 0 has completed test 2 successfully
Starting Test Number 3 on drive 2:12:0

HA 2 Target 2 LUN 0 has completed test 2 successfully
Starting Test Number 3 on drive 2:2:0

HA 3 Target 0 LUN 0 has completed test 2 successfully
Starting Test Number 3 on drive 3:0:0

HA 3 Target 3 LUN 0 has completed test 2 successfully
Starting Test Number 3 on drive 3:3:0

HA 3 Target 1 LUN 0 has completed test 2 successfully
Starting Test Number 3 on drive 3:1:0

HA 3 Target 10 LUN 0 has completed test 2 successfully
Starting Test Number 3 on drive 3:10:0

HA 3 Target 9 LUN 0 has completed test 2 successfully
Starting Test Number 3 on drive 3:9:0

HA 3 Target 4 LUN 0 has completed test 2 successfully
Starting Test Number 3 on drive 3:4:0

HA 3 Target 6 LUN 0 has completed test 2 successfully
Starting Test Number 3 on drive 3:6:0

HA 3 Target 5 LUN 0 has completed test 2 successfully
Starting Test Number 3 on drive 3:5:0

HA 2 Target 0 LUN 0 has completed test 3 successfully
HA 2 Target 11 LUN 0 has completed test 3 successfully
HA 2 Target 10 LUN 0 has completed test 3 successfully
HA 2 Target 3 LUN 0 has completed test 3 successfully
HA 2 Target 9 LUN 0 has completed test 3 successfully
HA 2 Target 2 LUN 0 has completed test 3 successfully
HA 2 Target 12 LUN 0 has completed test 3 successfully
HA 3 Target 5 LUN 0 was Stopped on test 3

HA 3 Target 6 LUN 0 was Stopped on test 3



HA 3 Target 4 LUN 0 was Stopped on test 3
HA 3 Target 9 LUN 0 was Stopped on test 3
HA 3 Target 10 LUN 0 was Stopped on test 3
HA 3 Target 1 LUN 0 was Stopped on test 3
HA 3 Target 3 LUN 0 was Stopped on test 3
HA 3 Target 0 LUN 0 was Stopped on test 3
HA 3 Target 7 LUN 0 was Stopped on test 2
HA 3 Target 11 LUN 0 was Stopped on test 2
HA 3 Target 8 LUN 0 was Stopped on test 2
ALL TESTS HAVE BEEN COMPLETED

Starting Post-Test Actions
Done Post-Test Actions



The Tape Manufacturing & Screening Module
Introduction

The Tape Manufacturing & Screening Toolbox is the easiest to use, most versatile, and fastest
tape testing product on the market. A true multi-threaded, multiple host bus adapter, multi-drive
screening and testing tool, the Tape Screening Toolbox allows you to:

- confirm that the proper drives are in the subsystem

- download new drive firmware if needed

- set compression on or off

- create an individual text log file for each device tested

- run ANY external program as a part of the test sequence

- log and track all error information

- run any type of test, or sequence of tests at full bus and device speeds

- log all test process activities, drive information, and any errors to an Access database

All processes and test sequences are created from a graphical user interface — no programming
or scripting is required! Time from installation to running a complete test process can be as little
as 5 minutes!

The Tape Screening Toolbox will test SCSI, Fibre Channel, iSCSI, and ATAPI interface tape
drives. It runs under Windows operating systems, and will work with any SCSI, FC, iSCSI, or
ATAPI host bus adapters.

It can simultaneously test all tape drives connected to up to eight HBA'’s in a given system — up to
a maximum of 250 tape drives at a time.

Testing throughput speed will be dependant upon the maximum throughput that the Host Bus
Adapters and your system can sustain. The faster your storage subsystem is the better
throughput you will obtain. All test speeds can be monitored at any time during testing.

Test Methodology

The Tape Screening Tool looks at the tape test process as three distinct sections or phases,
4. Pre-Test Actions

5. Testing

6. Post-Test Actions

Pre-Test Actions

The pre-test process allows your test to screen the attached drives by the following
qualifiers:



Drive Vendor — you can specify that a drive must match a certain vendor code, or the
drive will be rejected from the test. Example = "QUANTUM”

Drive Product — you can specify that a drive must match a certain product code, or the
drive will be rejected from the test. Example = “SDLT600"

Drive Firmware Version — you can specify that the firmware version of each drive must
match a specified version. If the version does not match the drive under test the drive
can either be rejected, or the proper firmware file can be downloaded info the drive.
Rewind All Drives — all drives can be rewound before the test sequence is started.

Set Compression On or Off — test with or without data compression enabled.

Clear Log Pages — all Log Page (error and performance) data can be cleared at the
beginning of the fest process.

Record Mode or Log Page data — all Mode and/or Log page data can be logged at the
beginning of the fest process.

During the test process, each drive will be individually checked against any or all of the

above parameters.

The entire pre-test process definition is accomplished by using the simple GUI choices as
show below:

Tape Manufacturing Module @|
Vest St M Fre-Test Actions l TestSetup] PostTestActions] TestStatus]
Check: Action:
v Vendar <> [SONY v Stop

[ Product <3 I~ Stop
™ Wersion <> " Stop

™ Download Firmware

Firmweare: File Marne = Browse

& aﬁ Compression o~ g'e:tFCDmDTESS'Un " Mo Change

Test Progress:
v Rewind All Drives Target 109: SEAGATE ST318451FC
[ Cable/Data Path Irtegrity Test Target 110: SEAGATE ST318304FC
Target 111: HITACHI DK32DJ-F2FC
" Clear Log Pagss Target 112 SEAGATE ST3B45IFC

Target 113 1BM  DDYF-T12350R
Target 114 1BM  DDYF-T183505
Target 115: 1BM - DDYF-T183505
Target 117: HITACHI DE32DJ-72FC
Target 118: HITACHI DE32DJ-72FC

Save to File
Target 113 1BM  DDYF-T183505

Target 120: SEAGATE ST318204FC

v Save Log Pages to Database

ak Start Test Load Setup

‘ ‘ Save Setup




Testing

The test process will be made up of one or more tests assembled into test sequences. Each test
sequence is defined by selecting test definition parameters from the Test Configuration Menu.
Once a test is defined the test is added to the test sequence list.

The following tests can be used in a test sequence:

Type of Test
- Write
-  Read
- Write FileMark
- Read FileMark
- Rewind
- Space Forward by Block
- Space Forward by FileMark
- Space Reverse by Block
- Space Reverse by FileMark
- Space to End Of Data
- Turn Compression On
- Turn Compression Off
- Clear Log Pages
- Save Log Pages
- Synchronize
- Run External Program

Data Patterns
- 13 data patterns are available
- Data compare onread can be turned on or off

Test Duration
- Read and Write tests can be selected to run for a specified time, or run until a
specified amount of data has been transferred.



In the same manner as the pre-test conditions, tests are easily and quickly defined with
the GUI as shown below — no editing, no syntax or language to learn, no way to make a

mistake!

Tape Manufacturing Module

Test Sequence: Remove Test

1. Rewind

2. 'wihite - 500 MBytes, Alt Zeros and O
3. Wwirite Filebark

4. Rewind

5. Read - 500 MBytes, Alt Zeros and 0
. Read Filetark

7. Synchronize

8. External Program

3. Rewind

Test Progress:

Pre-Test Actions  Test Setup ] Past Test Actions | Test Status |

Type of Test
" Wiite ( Read! it FileMark © Read Filebark
[+ Rewind
" Space i~
" i "
" Compression OFF

" Save Log Pages
" Synchronize

" Compression 0N
" Clear Log Pages
[ Downlaad Firmware
Q External Program

‘ Add This Test to Test Sequence

Save to File

ak Start Test

Download File/External Program Executable

A an21 2004 exe Browse
Stop Test dfter

" Time |1 Min  + Transfer | 500 [l
Test Data

Pattern |Altemating [0%1) » | W Read Compare

3

‘ ‘ Save Setup

Load Setup

m Bus 0: Target 255: atapi

s Target 0 HL-OT-ST CO-ROM GCR-2433E8
m Bus 1: Target 255: atapi
m Bus 2 Target 255: atapi

Target 0: WDC WD 16 00JB-00FU&AD
M Bus 3 Target 255: atapi

Target 0: Maxtor B YOROLO
m Bus 4: Target 7 adpul 60m

’@‘ TU up
2 Target & OVERLAND LG
m Bus & Target 7: lpxnds
Target 103 SEAGATE 5T318451FC
Target 110: SEAGATE ST 318304FC
Target 111: HITACHI DK320J-72FC
Target 112 SEAGATE ST318451FC
Target 113 1B DDYF-T18350R
Target114: [BM  DDYF-T183505
Target 115: 1BM  DDYF-T183505
Target 117: HITACH! DE320J-72FC
Target 118 HITACH! DR320J-72FC
Target119: IBM  DOYF-T183505
Target 120; SEAGATE 5T318304FC

Post-Test Actions

Once a test sequence is finished you may want to perform certain post-test actions. These
include rewinding or unloading all of the tapes down, recording each tapes LOG PAGE
information to the database, and clearing each drives LOG PAGE information.




Getting Started

Choosing the Tape Screening Module from the Tape Menu of the SCSltoolbox will present you
with this screen:

Tape Manufacturing Module @l

Vieef Sieeiies M Pre-Test Actions l Test Setup] Post Test Actions] Test Status]

Check: Action: G Target 0: HL-DT-5T CO-ROM GCR-G4838

™ Wendaor <> | Stop Buz 1: Target 255 atapi
[ Product <3 Sep |

Target 0 WDC WD16 DOJE-DOFUAD

[ Wersion <> r~
Stop Bus 3: Target 255: atapi

" Dowrload Fi
ormRag e Target O: Mastor & YOEOLO

Firrware: File Mame = Browsze Bus 4: Target 7: Symmpi

o Sijt Compreszion ~ a'e:tFCDmpression " No Changs @ Target 0: QUANTUM SuperDLT1
£ Target 1: OVERLAND LXB

Bus 0: Target 255: atapi

Test Progress: Target 9 SEAGATE ST3I36732LC
Target 10: [BM - IC35L0718UWDY10-0
[ Rewind &ll Drives
[ Cable/D ata Path Intearity T est
[™ Clear Log Pages
™ Save Log Pages to D atabaze
Save to File

‘ ‘ Save Setup Load Setup

ak | Start Test

The left side of the screen has Test Sequence and Test Progress list boxes, the center part of the
screen has several tabbed pages for configuring the test process, and the right side of the screen
shows a tree display of all of the adapters and devices attached to the system.

There are several buttons at the bottom of the screen to control the testing process.

Since a test process is made up of Pre-Test Actions, Tests, and Post-Test actions, let's go
through each of these sections and see how to configure each.

Pre-Test Action Configuration

All Pre-Test Actions are defined with the following tab page:




%JTE'TESt Actians |Test Setupl Post Test .-“-‘-.u:tiu:unsl Test Statusl

Remember that your Pre-Test Actions can be made up of any, all, or none of these choices — it is
up to you!



Each Action consists of a Qualifier, a User Input, and an Action. Each Action is described
below:

Vendor

Qualifier = INQUIRY VENDOR string
User Input = Enter the Vendor String to select on, for example “SEAGATE” or “IBM”
- please note that all string comparisons will be case sensitive, so if the Vendor string
of the tape is SEAGATE you must enter your User Input in all capital letters
Action = Stop — if the User Input does not match the Qualifier the drive will be de-selected and not
tested further

Product

Qualifier = INQUIRY PRODUCT string
User Input = Enter the Product String to select on, for example “ST39102”.

- please note that all string comparisons will be case sensitive, so if the PRODUCT
string of the tape is ST39102you must enter your User Input in all capital letters. Also
note that sub-string matching is implemented, so that if your User Input = ST, this will
“‘match” any Product string containing “ST”

Action = Stop- if the User Input does not match the Qualifier the drive will be de-selected and not
tested further

Version

Qualifier = INQUIRY VERSION string
User Input = Enter the Version String to select on, for example 1234.
- please note that all string comparisons will be case sensitive, and that sub-string

matching is implemented
Action = Stop- if the User Input does not match the Qualifier the drive will be de-selected and not
tested further
Action = Download Firmware — the firmware file specified in the Firmware File Name field will be
downloading into the drive before testing. Use the Browse button to seach for firmware files on
your system. Firmware files must be obtained from your tape drive vendor. All drives that require
a firmware download will be downloaded simultaneously.



Compression
Compression can be explicitly set on, off, or can be left in whatever state the drive is currently in.

Rewind All Drives
Setting this option will rewind all drives before testing begins



Clear Log Pages

Action = All drive LOG PAGES will be cleared before the test sequence is started. Log Pages
contain run-time counters such as read and write error counters, etc. Clearing these pages before
testing allows everything to be started “at zero”

Save LOG PAGES to database

Action = All drive LOG PAGE values will be recorded in the database



Test Setup

All Tests are defined with the following tab page:

Pre-Test Actions  Test Setup F'nstTest.-’-‘-.n:tinnsl TestStatusI

o =00

Add Thiz Test to Test Sequence

|
Etime [ M CTesel)
Al Zeros (0] o (L

This page lets you define test types, and then add the test into the Test Sequence. Simply pick
from the various check boxes, then click the “Add this Test to Test Sequence” to quickly define
any type of test.



All test definition choices are explained in detail below

Type of Test

Write

The WRITE test will write data to the drive. It is a destructive test — any data previously written on
the drive will be lost.

Read

The Read test reads data from the drive and transfers those data blocks back to the host system.
This data can be verified by checking the “Compare on Reads” check button.

Write Filemark
Writes a file mark to the tape at the current position

Read Filemark
Reads a file mark from the tape at the current position

Space Forward Block
Spaces forward by one block

Space Forward FileMark
Spaces forward by one filemark

Space Forward to EOD
Spaces forward to End Of Data

Space Reverse Block
Spaces reverse by one block

Space Reverse FileMark
Spaces reverse by one filemark



Rewind
Rewinds to Beginning Of Tape

FW Download

This test is used to download firmware to the drive during a test sequence. Use the Browse
button to specify the file name of the firmware file.

Synchronize

This test is used to pause or stop testing until all drives under test have finished all their tests up
to this point. For instance, if you want to test all drives to a certain point, then when all drives
have reached that point run an external program to change a temperature chamber, you use the
Synchronize test to sync the test steps of all drives.

External Program

This test is used to run any external program as a test step. As in the above example, this could
be used to control an environmental chamber, programmable power supplies, etc. Or this could
be used to run an external program to extract factory logs or other vendor unique data at a certain
point in the test sequence.

Stop Test After

Tests can be run for either an amount of time, or until a number of blocks has been transferred.

Time
This choice allows you to specify the number of minutes to run a test. At the end of this time the
actual number of bytes and blocks of data that has been transferred can be seen in the database

entry for the test, or can be directly viewed in the Test Status tab page. All drives will test for the
same amount of time, but faster drives will have moved more data during the test time.

MB — Megabytes transferred

This choice allows you to specify the number of mega bytes to transfer during the test. Faster
drives will complete this type of test and move on to the next test in the test sequence while
slower drives go at their own pace. All drives will test the specified number of data, faster drives
will finish sooner.



Data Patterns

13 different data patterns are available for testing — and each
pattern can optionally have the data block overlaid, making a total
of 26 data patterns ! All Zeros

A repeating pattern of 00000000

All Ones
A repeating pattern of 11111111

Alternating (0/1)
A repeating pattern of 01010101

Alternating (1/0)
A repeating pattern of 10101010

Incrementing
Each block is filled with pattern 00010203040506...

Decrementing
Each block is filled with pattern FFFEFDFCFBFAF9FS...

Block Number
The block number is repeated throughout each block-size buffer

Random
Totally random data using a random number generator with period 16GBytes

User Defined

When the user selects this pattern, the user is prompted to enter a file with the desired pattern. It
is recommended this file be created with NotePad. This file can be of any length and the pattern
on the file is written to each block. The file must only contain hex digits, namely 0 thru 9, and
characters ‘a’, 'b’, ‘c’, ‘'d’, ‘e’, f.

Walking Ones

An 8-byte repeating pattern — 00000001 00000010 00000100 00001000 00010000 00100000
01000000 10000000

Walking Zeros

An 8-byte repeating pattern — 11111110 11111101 11111011 11110111 11101111 11011111
10111111 01111111



Alt (0/1) then Alt (1/0)
A two-byte repeating pattern 01010101 10101010

Alt (1/0) then (0/1)
A two-byte repeating pattern 10101010 01010101

Compare on Reads

Checking this box will cause all data read to be checked that it compares with the expected data.
If a miscompare is found the test will be aborted and the miscompare data will be recorded in the
database and will be viewable in the Test Status tab page.

Post-Test Actions

There are currently four choice, as shown below

Pre-Test .-i'-.cti-:unsl Test Setup  Post Test Actions | Test Status




You can choose to rewind or unload all tapes down after testing, and to clear or save all Log
Page data.

Selecting Tapes to Test

Tapes are selected for testing by using the tree display at the right of the Tape Screening Toolbox
screen, as shown below

Buz 0: Target 255: atapi
Buz 1: Target 265; atapi
Buz 2 Target 265; atapi
Buz 3 Target 255: atapi
Busz 4: Target ¥ Symmpi
W Target 0 QUANTUM SuperDLTH
£ Target 1: OVERLAND LB
Target 3 SEAGATE ST33E732LC
Target 10: 1B 1C35L0130WD5 100

Clicking on a drive selects the drive for testing. Multiple drives may be selected by holding down
the Control key while clicking on drives, or a whole series of tapes may be selected by clicking on
the first drive, then holding down the Shift key while clicking on the last drive.

When a test sequence is started the drives that you have selected will be validated. Any device
that is selected, but that is not a tape drive, will be de-selected. If you have specified Pre-Test
qualifiers, such as selecting only Seagate drives, all non-qualifying devices will be de-selected.

Saving and Loading Test Configurations

Another power feature of the Tape Screening Toolbox is that once a test process has been
defined, it can be saved for later recall and use. This is done using the Save Setup and Load
Setup buttons.

Saving a Test Configuration

Once you have defined a test process (Pre-Test Actions, Tests, Post-Test Actions, and optionally
tape selection) you can save this entire test process by clicking on the Save Setup button.

Once you have specified the file name to save your test definition to, you will be asked if you want
to save the tape selection as well .



You choose to not save the tape selection, or you can save the same tapes are are currently
selected.

If you choose to save the currently selected tapes, when you load this test definition later it will
look for tapes at the same addresses. If there was a tape at HA2 Target 3, and there is a tape
there now, it will be tested. If it is not there now, that will not cause a problem.

If you choose to not save the tape selection, then when you reload the test definition later you will
have to manually select the drives to test again.



Loading a Test Configuration

Just click on the Load Setup button to reload a previously defined test configuration.

Starting the Test Process

Once at least one test has been defined and added to the Test Sequence, and once at least one
tape drive has been selected, you can start the test process.

Just click on the Start Test button!

The Test Progress box will display a message that the selected drives are being verified, then
any Pre-Test Actions will be performed and shown in the Test Progress box.

Once all Pre-Test Actions are finished the Test Sequence will be executed.

Each tape under test has it's own execution thread, and will run the tests in the test sequence as
fast as it can. This can lead to faster drives processing through the test sequence faster than
others. To check individual drive status, and to pause or stop a test on an individual drive, just
right-click on that drive in the tree display

During Testing — individual drive

As a tape is being tested it will be displayed with a Blue highlight in the tree display.
During testing each tape drive can have:

The current test Paused

Testing resumed

The current test stopped

All testing for this drive stopped

The status of the current test displayed

Pausing a Test

Move the cursor over the tape of interest, then click the Right mouse button. Clicking the Pause
choice will pause the current test on that drive. The drive will now be displayed with a Magenta
highlight in the tree display.



Resuming a Test

Right click on the paused drive, then click the Resume Test choice to resume testing. The drive is
displayed in Blue highlight again

Stopping a Test

Right click on a drive, then choose either the Stop Current Test, or Stop All Tests choice

Viewing Test Status

Right clicking on a drive and choosing the Get Status choice will display the following screen:

Status Display

X]

Test Status:

MHurber of Blocks Tranzfemred:

Mumber of Bytes Transfered:

Thiz Drive's Tranzfer Rate:

Time Bunning:

Eztimated Time Femaining:

Tatal Spztem Transfer Rate:

Taotal System Burst B ate:

Test being mwn on Ha 4, Target 0, Lun O
1. Wwirite - 1 Minutes, B andom

Test In Progress
1059

BE.13 ME

368 MB/zec

18 zeconds

42 zeconds remaining

368 MB/zec

358 MB/zec

Data that is shown is:

The name of the test that is currently running,

Test Status

Number of Blocks Transferred

Number of Bytes Transferred

The average transfer rate (over time) achieved

Time running



Estimated time remaining
Total System Transfer Rate
Total System Burst Rate

All data is updated every few seconds

During Testing — All Drives

As the test sequence progresses it is possible to view status on each drive for each test of the
sequence. This is done at the Test Status tab page

All performance and error data for each test of each drive is viewable here.

The Test Status Page

The test status pages appears as below:



% Fre-Test .-“-‘-.u:tiu:unsl TestSetupI Post Test Actions  Test Status |

Hé 4, Target 0, Lun 0, QUAKTUM |, SuperDLT1

1. Wwiite - 1 Minutes, Random -




The Drives Pulldown

Use the Drives Pulldown box to choose which tape

Pre-Test .-’-‘-.n:tin:nns] TestSetup] Post Test Actions  Test Status

NTPEEm(HA 3, Target 0, Lun 0, SEAGATE | ST

H& 2, Target 2, Lun 0, SEAGATE | ST39102LC ”
Tests |pa 2 Target 3 Lun 0, SEAGATE . ST39102LC

H& 2, Target 3, Lun 0, SEAGATE . STIN0ZLC

Ha 2, Target 10, Lun 0, SEAGATE | ST33102LC

Ha 2, Target 11, Lun 0, SEAGATE | ST30ZLC
Mumb|HaA 2, Target 12, Lun 0, SEAGATE , 5T39102LC

3, Target 0, Lun 0, SEAGATE | 5T318451FC
Mum| P& 3. Target 1, Lun 0, SEAGATE | ST318304FC
HA 3, Target 3, Lun 0, SEAGATE , ST 8451FC
Ha 3, Target 10, Lun 0, SEAGATE | ST318304FC h

THEOTVE S TTanser RaE 1260 MEBLEet

Time Bunning: 7 zeconds
E ztimated Time Remaining: 0 zeconds remaining L})
Total Spstem Transfer Bate: 3813 MB fzec
Total Swstem Burst Bate112.05 MB/sec

Senze Data: M A

Mizcompare [nfo; Had

Just highlight the tape of interest



The Tests Pulldown

Use the Tests Pulldown to choose which test to view

Pre-Test .-’-'-.n:tiu:uns] TestSetup] Post Test Actions  Test Status l

Dirives |H.-‘-‘-. 3. Target 0, Lun 0, SEAGATE . ST318451FC j

ICEERN (S equential Wiite - i ﬂ
Fandom Yerify -1 Minutes
Sequential WWrite - 2000000 Blocks
Sequential Read - 2000000 Blocks
{1l Fandom Yerify - 15 Minutes

Murnber af Butes Tranzferred: 97656 MEB
Thiz Drive's Transfer Rate: 1268 ME/sec
Time Bunning: 77 seconds
E ztimated Time Remaining: 0 zeconds remaining
Total System Transfer Bate: 38,13 MB/zec
Total Spstem Burst B ate:12.05 MEB/sec

Senze Data: N

Mizcompare [nfo: HAh

Stopping Tests

Use the Stop Current Test or Stop All Tests buttons at the bottom of the Tape Screening
Toolbox page to stop testing.

Choosing the Stop Current Test button will stop the current test running on all drives — if there
are more tests in the test sequence each drive will go on to what is the next test for it.

Choosing the Stop All Tests button will stop all testing on all drives



Test Results and Output Data

Database data

Test results are written to an Access database — the database file name is
TapeScreenDatabase.mdb, and it is located in the folder where SCSltoolbox or the Stand Alone
Tape Screening Toolbox is installed.

If you have Access installed on your system you can double-click on this file to view it's contents.
This data is also written as a comma-delimited text file called TapeScreenDatabase.txt

There are two tables — Test and Information.

The Test table stores the following information for each test or test event:

ComputerNam e
DateTimeStamp
HBA
TARGET
Lun
Vendor
Product
SerialNum
Version
BlkSz
Capacity
Adapter
Comment
TestName
Pattern
TestResult
TestStartTime
TestEndTime
TimeToDoTest
NumMBToDev
NumMBFromDev
TotMBTrans
TransRateTo
TransRateFrom
TotTransRate
SenseOnFailure
MiscompareLBA
MiscompareOffset
MiscompareExpected
MiscompareActual

Here is a (partiall) screen shot of the test table:



__|nateway
__|gateway
_ | oateway
__|nateway
__|gateway
_ | oateway
__|nateway
__|gateway
_|oateway
nateway

_ | Starting Test S¢J031

__|nateway
__|gateway
__|gateway
__|nateway
__|mateway
__|gateway
__|nateway
__|nateway
__|gateway
__|nateway
__|nateway
__|gateway
_ | oateway
__|nateway
__|gateway
_ | oateway
__|nateway
__|gateway
_|oateway
__|nateway
_ | oateway
_ | oateway
__|nateway
__|gateway
__|gateway
__|nateway
__|mateway
__|gateway
__|nateway
__|nateway

Computertlame| DateTimeStamg| HBA | Tid | Lun |

Ending Test Se 203 1

Vendor | Product | SerialNum | Version| BlkSz | Capacity Adapter | Comment | Testhame | Pattem | T

J03 1:10:59 P -1 -1 -1 - - - -1 i - - - -
J03 1:11:03 P 2 0 0| SEAGATE S5T39102LC LJA15511 HPO3 512 17664228 adpulBOm Test Started Random ‘erify Decrementing  Tes
03 1:11:03 PM 2 9 0| SEAGATE STI02LC LJA16690 HPO3 512 17783111 adpulBOm Test Started Randorm Werify Decrementing  Tes
J03 1:11:03 P 2 12 D| SEAGATE ST3902LC LIs21079 HPO3 512 17783111 adpulBOrm Test Started Randorm Verify Decrementing  Tes
103 1:11:03 PM 3 0 0 SEAGATE ST318451FC | 3CCO22v0Q F260 512 35566477 ql2100 Test Started  Random “erify| Decrementing  Tes
J031:11:03 PM 3 2 0 HITACHI DK320J-72FC | 300AEB04 AAD 512 144410879 2100 Test Started  Randam Werify| Decrementing  Tes
03 1:11:38 P 3 2 D/ HITACHI DK320J-72FC  300A5804 ADAD 512 144410879 52100 Test Ended Randorm Verify Decrementing  Tes
J031:11:38 PM 3 0 0 SEAGATE ST318451FC | 3CCO22v0Q F260 512 35566477 ql2100 Test Ended Random ‘erify Decrementing  Tes
03 1:11:38 PM 2 12 0| SEAGATE STI02LC LJ521079 HPO3 512 17783111 adpulBOm Test Ended Randorm Werify Decrementing  Tes
03 1:11:38 P 2 9 D| SEAGATE ST39102LC LJA1BE50 HPO3 512 17783111 adpulBlm Test Ended Randorm Werify Decrementing  Tes
J031:11:38 PM 2 1} 0 SEAGATE ST39102LC LJA15E11 HPO3 512 17664228 adpulBlm Test Ended Random Werify Decrementing  Tes
11:39 PM -1 R i i B b -1 B M i i i i
16:34 P -1 Fe I - - - -1 B i — - - =

103 1:16:50 PM 2 0 0 SEAGATE ST39102LC LIA15511 HPO3 512 17664228 adpulB0m Test Started  Random Write/ Random Tes
J03 1:16:50 PM 2 2 0 SEAGATE ST39M02LC LJBE4426 HPO3 512 17783111 adpu160m Test Started  Random ‘Write/ Random Tes
J03 1:16:50 PM 2 3 0 SEAGATE STIN02LC LJAD404E HPO3 512 17783111 adpu160m Test Started  Randam Write/ Randam Tes
103 1:16:50 PM 2 9 0 SEAGATE ST39102LC LIATEEI0 HPO3 512 17783111 adpu1B0m Test Started  Random Write/ Random Tes
J03 1:16:50 PM 2 10 0 SEAGATE ST39M02LC LJB93435 HPO3 512 17783111 adpul60m Test Started  Randorm Write/ Random Tes
J03 1:16:50 PM 2 " 0 SEAGATE STIN02LC LJAD2465 HPO3 512 17783111 adpu160m Test Started  Randam Write/ Randam Tes
103 1:16:50 PM 2 12 0 SEAGATE ST39102LC LI521073 HPO3 512 17783111 adpu1B0m Test Started  Random Write/ Random Tes
103 1:16:50 PM 3 0 0 SEAGATE ST318451FC | 3CCO22v0Q F260 512 35566477 ql2100 Test Started  Random Write/ Random Tes
J03 1:16:50 PM 3 1 0 SEAGATE STI18304FC | JELOOSMD 0001 512 35964300 gi2100 Test Started  Randam Write/ Randam Tes
J03 1:16:50 P 3 2 D/ HITACHI DK320J-72FC  300A6804 A3 512 144410879 qi2100 Test Started Random Write/ Random Tes
103 1:16:50 PM 3 3 0 SEAGATE ST318451FC  3CCO1XIM F260 512 35566477 ql2100 Test Started  Random Write/ Random Tes
J03 1:16:50 PM 3 4 0/ 1BM DOYVF-T18350R FEI1L 512 35566477 ql2100 Test Started  Randam Write/ Randam Tes
J03 1:16:50 Ph 3 5 D/ 1BM DDYF-T183505 WWBEDY 512 35566477 2100 Test Started Randorm Write/ Random Tes
103 1:16:50 PM 3 6 0/ IBM DDYF-T1835805 WEDY 512 35566477 ql2100 Test Started  Random Write/ Random Tes
J03 1:16:50 PM 3 7 0 HITACHI DK320J-72FC | 300A3589 AAD 512 144410879 2100 Test Started  Randam Write/ Randam Tes
103 1:16:50 Ph 3 g D/ HITACHI DK320J-72FC  300A2818 ADAD 512 144410879 52100 Test Started Randorm Write/ Random Tes
103 1:16:50 PM 3 9 0/ IBM DDYF-T1835805 WEDY 512 35566477 ql2100 Test Started  Random Write/ Random Tes
J03 1:16:50 PM 3 10 0 SEAGATE STIE304FC | 3ELOOSNG 0001 512 35964300 gi2100 Test Started  Randam Write/ Randam Tes
103 1:16:50 Ph 3 I D/ HITACHI DK32DJ-72FC 30040594 ADAD 512 144410879 gl2100 Test Started Randorm Write/ Random Tes
103 1:17:11 PM 3 8 0 HITACHI DK320DJ-72FC | 300A2816 ADAZ 512 144410879 2100 Test Ended Random Wit/ Random Mis
J03 1:168:02 PM 3 2 0 HITACHI DK320DJ-72FC | 300AGE04 AAZ 512 144410879 qi2100 Test Ended Randorn Write/, Randorm Mlis
J031:21:22 PM 3 3 0 SEAGATE STIB451FC | 3CCO1XM F26D 512 35566477 2100 Test Ended Randorn Write/ Randorm Tes
J03 1:21:24 PM 3 0 0 SEAGATE ST318451FC | 3CCO22v0Q F260 512 35566477 ql2100 Test Ended Random Wit/ Random Tes
J031:22.31 PM 3 4 0/ 1B DDYF-T18350R FE1L 512 35566477 2100 Test Ended Random Write/ Random Tes
J031:22:35 PM 3 9 0/ 1BM DOVF-T183505 WBOY 512 35566477 ql2100 Test Ended Randorn Write/, Randorm Tes
03 1:22:36 PM 3 10 0 SEAGATE ST318304FC | 3ELOOBNC 0001 512 35964300 gl2100 Test Ended Random Wit/ Random Tes
J03 1:22:36 PM 3 1 0 SEAGATE STI18304FC | 3ELOOSMD 0001 512 35964300 2100 Test Ended Random Write/ Random Tes
J03 1:22:44 PM 3 7 0 HITACHI DK320J-72FC | 300A3589 AAD 512 144410879 2100 Test Ended Randorn Write/, Randorm Tes
103 1:22:50 PM 3 1 0 HITACHI DK320DJ-72FC | 300A0594 ADAZ 512 144410879 2100 Test Ended Random Wit/ Random Tes
103 1:23:02 PM 3 5 0/ IBM DDYF-T1835805 WEDY 512 35566477 ql2100 Test Ended Random Write/ Random Tes

Here is the rest of the test table:
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The Information table stores Mode and Log page information — again a screen shot:



| Computer| DateTimeStamg | HBA| Tid |[Lur|  Vendor |  Product | Seriallum | Version | BlkSz | Page | Param | Data

i § 0311103 PM 2 0 D SEAGATE ST39102LC LIATESTT HPO3 512 1 -1/18 0D £ 00 00 00 00 00 00 00
__|osteway |W0311103PM 2 0 D SEAGATE ST39102LC LIAT5511 HPO3 512 2 -1/80 B0 00 04 00 00 00 00 00 00 00 00 00 00
_|gateway |J0311103PM 2 0 0 SEAGATE ST3M02LC LJATSE11 HPO3 512 3 -114D00000000ADDO000DE 0200000
_ |ogateway D03 1:11:03PM 2 0 D SEAGATE ST39102LC LIATES11 HPO3 512 4 -1/00 1B 32 0C 00 00 00 00 00 00 00 00 00 0
_ |osteway |W0311103PM 2 0 D SEAGATE ST39102LC LIAT5511 HPO3 512 7 -1/00 0B E& 00 00 00 00 00 00 00
_|gateway |J0311103PM 2 0 0 SEAGATE ST3M02LC LJATSE11 HPO3 512 ] -1114 00 FF FF 0000 FF FF FF FFB00300C
_ |gateway J031:11:03PM 2 0 D SEAGATE ST39102LC LIATES1T HPO3 612 10 -1/02 10 00 00 00 00 00 00 00 00

_ |osteway |W0311103PM 2 0 D SEAGATE ST39102LC LIAT5511 HPO3 512 26 -1/00 00 00 00 00 01 00 00 00 04
_|gateway |J0311T03PM 2 0 0 SEAGATE ST3M02LC LJATSE11 HPO3 512 28 -1/88 03 0000 00 00 00 00 00 01

_ |gateway J031:11:03PM 2 0 D SEAGATE ST39102LC LIATES11 HPO3 612 a -1/00 00

_ |osteway |W031T1103PM 2 9 D SEAGATE ST39102LC LIATBEI0 HPO3 512 1 -1/18 00 E& 00 00 00 00 00 00 00
__|gateway |J0311103PM 2 9 0 SEAGATE ST39102LC LJA1BE30 HPO3 512 2 -1/80 &0 00 0A 00 00 00 00 {id 00 00 00 00 00
_ |gateway |J0311T03PM 2 9 0 SEAGATE ST39M02LC LJA1BE50 HPO3 512 3 -114D00000000ADDO000DE 0200000
_ |osteway |W031T1103PM 2 9 D SEAGATE ST39102LC LIATBEI0 HPO3 512 4 -1/00 1B 32 0C 00 00 00 00 00 00 00 0 00 00
__|gateway |J0311103PM 2 9 0 SEAGATE ST39102LC LJATBE30 HPO3 512 7 -1/00 0B E& 00 00 0000 00 00 00
_|gateway |J0311T03PM 2 9 0 SEAGATE ST3M02LC LJA1BE50 HPO3 512 ] -1114 00 FF FF 0000 FF FF FF FFB00300C
_ |osteway |W031T1103PM 2 9 D SEAGATE ST39102LC LIATBEI0 HPO3 512 10 -1/02 10 00 00 0 00 00 00 00 00
__|gateway |J0311103PM 2 9 0 SEAGATE ST39102LC LJATEEI0 HPO3 512 25 -1/00 00 00 0000 01 0000 00 04
_|gateway |J0311T03PM 2 9 0 SEAGATE ST3M02LC LJA1BE50 HPO3 512 28 -1/88 03 0000 00 00 00 00 00 01

_ |osteway |W031T1103PM 2 9 D SEAGATE ST39102LC LIATBEI0 HPO3 512 a -1/00 00

__|osteway |W0311103PM 2 12 D SEAGATE ST39102LC L1521079 HPO3 512 1 -1/18 00 E& 00 00 00 00 00 00 00
_|gateway |J0311T03PM 2 12 0 SEAGATE ST3M02LC LJ521079 HPO3 512 2 -1/80 B0 00 0A 00 0000 00 0000 00 00 00 00
_ |ogateway J03 11103 PM 2 12 D SEAGATE ST39102LC LI521073 HPO3 512 3 -1/14 DO 0O 00 00 0A 00 00 00 D& 02 00 00 07
__|osteway |W0311103PM 2 12 D SEAGATE ST39102LC L1521079 HPO3 512 4 -1/00 18 32 0C 00 00 00 00 00 00 00 0 00 00
_|gateway |J0311T03PM 2 12 0 SEAGATE ST3M02LC LJ521079 HPO3 512 7 -1/00 0B E6 00 00 0000 00 00 00

_ |ogateway J031:11:03 PM 2 12 D SEAGATE ST39102LC LI521079 HPO3 512 8 -1/14 00 FF FF 0D 00 FF FF FF FFB00300(
_ |osteway |W0311103PM 2 12 D SEAGATE ST39102LC L1521079 HPO3 512 10 -1/02 10 00 00 0 00 00 00 00 00
_|gateway |J0311T03PM 2 12 0 SEAGATE ST3M02LC LJ521079 HPO3 512 26 -1/00 00 00 0000 01 0000 00 04

_ |ogateway J031:11:03 PM 2 12 D SEAGATE ST39102LC LI521079 HPO3 612 28 -1/88 03 00 00 00 00 D0 00 00 01

_ |osteway |W0311103PM 2 12 D SEAGATE ST39102LC L1521079 HPO3 512 a -1/00 00

__|gateway |J0311103PM 3 0 0 SEAGATE STIB451FC  3CCO22vQ F260 512 1 -1/18 00 FO 00 0000 00 0000 00

_ |gateway J031:11:03PM 3 0 D SEAGATE ST31B451FC | 3CCOZ2VQ F26D 612 2 -1/80 B0 00 00 00 00 00 00 00 B0 00 00 00 00
_ |osteway |W0311103PM 3 0 D SEAGATE ST318451FC  3CCO22YO F26D 512 3 -1/02 B3 0000 00 04 00 00 01 54 02 00 00 01
__|gateway |J0311103PM 3 0 0 SEAGATE STI1B451FC  3CCO22vQ F260 512 4 -1/00 28 6904 00 0000 00 0000 00 00 00 00
_ |gateway |J0311T03PM 3 0 0 SEAGATE STIB451FC  3CCO22vQ F260 512 7 -1/00 0B F0 0000 00 00 00 00 00

_ |osteway |W0311103PM 3 0 D SEAGATE ST318451FC  3CCO22YO F26D 512 ] -1/14 00 FF FF 00 00 FF FF FF FF B0 03001
__|gateway |J0311103PM 3 0 0 SEAGATE ST31B451FC  3CCO22vQ F260 512 10 -1/02 10 0000 00 00 00 00 02 4B
_|gateway |J0311103PM 3 0 0 SEAGATE STIB451FC  3CCO22vQ F260 512 25 -1/00 48 0000 00 00

_ |osteway |W0311103PM 3 0 D SEAGATE ST318451FC  3CCO22YO F26D 512 26 -1/00 00 00 00 00 01 00 00 00 04
__|gateway |J0311103PM 3 0 0 SEAGATE ST318451FC  3CCO22vQ F26D 512 28 -1/88 03 0000 00 0000 00 00 01

_|gateway |J0311103PM 3 0 0 SEAGATE STIB451FC  3CCO22vQ F260 512 0 -1/00 00 OF 00 0000

_ |osteway |W031:1103PM 3 2 0 HITACHI DK32D.J-72FC  300ABE04 ADAS 512 1 -1/18 00 FD 00 00 00 00 00 01 C2
__|osteway |W031:1103PM 3 2 0 HITACHI DK32D.J-72FC  300ABE04 ADAS 512 2 -1/80 B0 00 00 0 00 00 00 00 00 00 00 00 00

Text File Output Data

A separate text output file will be created for each device that is tested by the Manufacturing
Module. The name of these files is a combination of the device address (bus-target-lun) and the
device serial number if available. For instance the example file here is named “5-002-00-
0001000125.Log”

This file contains all information about the drive, and about the tests that were run. The results of
the Manufacturing test run, as shown below:

Test Date: 02/12/2004 14:55:43

Device: 5:2:.0 SONY SDZ-100 Serial: 0001000125
Results:
02/12/2004 14:55:43 TEST 1 of 12:
Rewind

02/12/2004 14:55:43 Test Completed Successfully

02/12/2004 14:55:43 PASSED



02/12/2004

02/12/2004

02/12/2004

14:55:43 TEST 2 of 12:
Write Test; Sequential; for 2000.00 MBytes
Fixed-Length Transfers of 1 (0x0001) Blocks
Data Pattern: Alt Zeros and Ones

14:56:25 Test Completed Successfully

14:56:25 PASSED

02/12/2004

02/12/2004

02/12/2004

14:56:26 TEST 3 of 12:
Write FileMark

14:56:27 Test Completed Successfully

14:56:27 PASSED

02/12/2004

02/12/2004

02/12/2004

14:56:27 TEST 4 of 12:
Write Test; Sequential; for 1000.00 MBytes
Fixed-Length Transfers of 1 (0x0001) Blocks
Data Pattern: Random

14:57:06 Test Completed Successfully

14:57:06 PASSED

02/12/2004

02/12/2004

02/12/2004

14:57:06 TEST 5 of 12:
Write FileMark

14:57:08 Test Completed Successfully

14:57:08 PASSED

02/12/2004

02/12/2004

02/12/2004

14:57:08 TEST 6 of 12:
Rewind

14:57:21 Test Completed Successfully

14:57:21 PASSED

02/12/2004

02/12/2004

02/12/2004

14:57:21 TEST 7 of 12:
Read Test; Sequential; for 2000.00 MBytes
Fixed-Length Transfers of 1 (0x0001) Blocks
Data Pattern: Alt Zeros and Ones

14:58:07 Test Completed Successfully

14:58:07 PASSED

02/12/2004

14:58:07 TEST 8 of 12:



02/12/2004

02/12/2004

Read FileMark

14:58:07 Test Completed Successfully

14:58:07 PASSED

02/12/2004

02/12/2004

02/12/2004

14:58:07 TEST 9 of 12:
Read Test; Sequential; for 1000.00 MBytes
Fixed-Length Transfers of 1 (0x0001) Blocks
Data Pattern: Random

14:58:47 Test Completed Successfully

14:58:47 PASSED

02/12/2004

02/12/2004

02/12/2004

14:58:47 TEST 10 of 12:
Rewind

14:58:53 Test Completed Successfully

14:58:53 PASSED

02/12/2004

02/12/2004

02/12/2004

14:58:53 TEST 11 of 12:
Space Tape Test; Forward to EOD

14:59:02 Test Completed Successfully

14:59:02 PASSED

02/12/2004

02/12/2004

02/12/2004

14:59:02 TEST 12 of 12:
Rewind

14:59:09 Test Completed Successfully

14:59:09 PASSED

Other output data

Clicking on the “Save to File” button under the Test Progress window will save the contents of the
Test Sequence and Test Progress windows to a file — in text mode.

Here is a sample of this type of output:

Output from Tape Screening Toolbox
The time is Fri Mar 14 10:21:47 2003



Test Sequence:

Random Write/Read - 15 Minutes
Sequential Write - -1 Blocks
Random Read - 60 Minutes

Test Progress:

Verifying selected devices

Device 2:14:0 deselected - not a tape
Device 2:15:0 deselected - not a tape
Device 3:128:0 deselected - not a tape

Starting Pre-Test Actions

Spinning Up drive 2-0-0

Spinning Up drive 2-2-0

Spinning Up drive 2-3 -0

Spinning Up drive 2-9-0

Spinning Up drive 2-10- 0

Spinning Up drive 2-11 -0

Spinning Up drive 2-12 - 0

Spinning Up drive 3-0-0

Spinning Up drive 3-1-0

Spinning Up drive 3-3-0

Spinning Up drive 3-4-0

Spinning Up drive 3-5-0

Spinning Up drive 3-6 -0

Spinning Up drive 3-7 -0

Spinning Up drive 3-8-0

Spinning Up drive 3-9-0

Spinning Up drive 3-10-0

Spinning Up drive 3-11-0

Done Pre-Test Actions

Test 1 Started on :
HA 2 Target O Lun 0 SEAGATE ST39102LC
HA 2 Target 2 Lun 0 SEAGATE ST39102LC
HA 2 Target 3 Lun 0 SEAGATE ST39102LC
HA 2 Target 9 Lun 0 SEAGATE ST39102LC
HA 2 Target 10 Lun 0 SEAGATE ST39102LC
HA 2 Target 11 Lun 0 SEAGATE ST39102LC
HA 2 Target 12 Lun 0 SEAGATE ST39102LC
HA 3 Target O Lun 0 SEAGATE ST318451FC
HA 3 Target 1 Lun 0 SEAGATE ST318304FC
HA 3 Target 3 Lun 0 SEAGATE ST318451FC
HA 3 Target4 Lun 0 IBM  DDYF-T18350R
HA 3 Target 5 Lun 0 IBM  DDYF-T18350S
HA 3 Target 6 Lun 0 IBM  DDYF-T18350S
HA 3 Target 7 Lun O HITACHI DK32DJ-72FC
HA 3 Target 8 Lun 0 HITACHI DK32DJ-72FC
HA 3 Target 9 Lun 0 IBM  DDYF-T18350S
HA 3 Target 10 Lun 0 SEAGATE ST318304FC
HA 3 Target 11 Lun O HITACHI DK32DJ-72FC

HA 3 Target 8 LUN 0 FAILED test 1 - miscompare on a READ at LBA = 06471482
Starting Test Number 2 on drive 3:8:0

HA 3 Target 11 LUN 0 FAILED test 1 - miscompare on a READ at LBA = 07e426e8



Starting Test Number 2 on drive 3:11:0

HA 2 Target 11 LUN 0 has completed test 1 successfully
Starting Test Number 2 on drive 2:11:0

HA 2 Target 10 LUN 0 has completed test 1 successfully
Starting Test Number 2 on drive 2:10:0

HA 2 Target 9 LUN 0 has completed test 1 successfully
Starting Test Number 2 on drive 2:9:0

HA 2 Target 3 LUN 0 has completed test 1 successfully
Starting Test Number 2 on drive 2:3:0

HA 2 Target 2 LUN 0 has completed test 1 successfully
Starting Test Number 2 on drive 2:2:0

HA 2 Target 0 LUN 0 has completed test 1 successfully
Starting Test Number 2 on drive 2:0:0

HA 3 Target 10 LUN 0 has completed test 1 successfully
Starting Test Number 2 on drive 3:10:0

HA 3 Target 9 LUN 0 has completed test 1 successfully
Starting Test Number 2 on drive 3:9:0

HA 3 Target 7 LUN 0 has completed test 1 successfully
Starting Test Number 2 on drive 3:7:0

HA 3 Target 6 LUN 0 has completed test 1 successfully
Starting Test Number 2 on drive 3:6:0

HA 3 Target 5 LUN 0 has completed test 1 successfully
Starting Test Number 2 on drive 3:5:0

HA 3 Target 4 LUN 0 has completed test 1 successfully
Starting Test Number 2 on drive 3:4:0

HA 3 Target 3 LUN 0 has completed test 1 successfully
Starting Test Number 2 on drive 3:3:0

HA 3 Target 1 LUN 0 has completed test 1 successfully
Starting Test Number 2 on drive 3:1:0

HA 3 Target 0 LUN 0 has completed test 1 successfully
Starting Test Number 2 on drive 3:0:0

HA 2 Target 12 LUN 0 has completed test 1 successfully
Starting Test Number 2 on drive 2:12:0

HA 2 Target 0 LUN 0 has completed test 2 successfully
Starting Test Number 3 on drive 2:0:0

HA 2 Target 11 LUN 0 has completed test 2 successfully
Starting Test Number 3 on drive 2:11:0



HA 2 Target 3 LUN 0 has completed test 2 successfully
Starting Test Number 3 on drive 2:3:0

HA 2 Target 10 LUN 0 has completed test 2 successfully
Starting Test Number 3 on drive 2:10:0

HA 2 Target 9 LUN 0 has completed test 2 successfully
Starting Test Number 3 on drive 2:9:0

HA 2 Target 12 LUN 0 has completed test 2 successfully
Starting Test Number 3 on drive 2:12:0

HA 2 Target 2 LUN 0 has completed test 2 successfully
Starting Test Number 3 on drive 2:2:0

HA 3 Target 0 LUN 0 has completed test 2 successfully
Starting Test Number 3 on drive 3:0:0

HA 3 Target 3 LUN 0 has completed test 2 successfully
Starting Test Number 3 on drive 3:3:0

HA 3 Target 1 LUN 0 has completed test 2 successfully
Starting Test Number 3 on drive 3:1:0

HA 3 Target 10 LUN 0 has completed test 2 successfully
Starting Test Number 3 on drive 3:10:0

HA 3 Target 9 LUN 0 has completed test 2 successfully
Starting Test Number 3 on drive 3:9:0

HA 3 Target 4 LUN 0 has completed test 2 successfully
Starting Test Number 3 on drive 3:4:0

HA 3 Target 6 LUN 0 has completed test 2 successfully
Starting Test Number 3 on drive 3:6:0

HA 3 Target 5 LUN 0 has completed test 2 successfully
Starting Test Number 3 on drive 3:5:0

HA 2 Target 0 LUN 0 has completed test 3 successfully
HA 2 Target 11 LUN 0 has completed test 3 successfully
HA 2 Target 10 LUN 0 has completed test 3 successfully
HA 2 Target 3 LUN 0 has completed test 3 successfully
HA 2 Target 9 LUN 0 has completed test 3 successfully
HA 2 Target 2 LUN 0 has completed test 3 successfully
HA 2 Target 12 LUN 0 has completed test 3 successfully
HA 3 Target 5 LUN 0 was Stopped on test 3

HA 3 Target 6 LUN 0 was Stopped on test 3

HA 3 Target 4 LUN 0 was Stopped on test 3

HA 3 Target 9 LUN 0 was Stopped on test 3

HA 3 Target 10 LUN 0 was Stopped on test 3

HA 3 Target 1 LUN 0 was Stopped on test 3

HA 3 Target 3 LUN 0 was Stopped on test 3

HA 3 Target 0 LUN 0 was Stopped on test 3

HA 3 Target 7 LUN 0 was Stopped on test 2

HA 3 Target 11 LUN 0 was Stopped on test 2



HA 3 Target 8 LUN 0 was Stopped on test 2
ALL TESTS HAVE BEEN COMPLETED

Starting Post-Test Actions
Done Post-Test Actions
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Introduction

Command compliance testing is needed in order to verify proper or expected operation of ATA
and SATA storage peripherals. This paper will discuss in particular ATA/SATA disk drive
command testing. Testing for packet devices such as CD or DVD drives can be accomplished in
the same manner by simply replacing the list of commands used in the test

Requirements

Hardware Requirements

To run the example STB ATA and SATA command you will need a computer system running
Windows operating system. If you need to test 48-bit ATA or SATA commands you need to be
sure that the operating system drivers support these operations. The drivers in Windows Server
2003 do support 48-bit operations, other OS’s will need testing to see if they support these
commands.

You will also need an ATA or SATA controller which the operating system recognizes as a true
ATA Task Register type of controller. Most add-in PCI SATA controllers are seen by Windows as
if they are a SCSI host bus adapter rather than an ATA controller.



You can confirm how your operating system views your controller scheme by using Device
Manager as shown below — note that the only drives that will be able to be tested for ATA or
SATA command compliance must be attached to a controller that Windows sees as an IDE

ATA/ATAPI controller

E;; Device Manager

File  Ackion YWew Help

[=] B3

**IIIQI@II

"‘“" Disk drives Drives attached to
:j Display adapters these cortrollers
[+ ok DYDJCD-ROM drives will be testable
{@ Floppy disk controllers
i \g Floppy disk drives

El @ IDE ATASATAPI controllers

¢ i) Intel(R) 52501EE Ultra ATA Starage Controllers
=2 Primary IDE Channel

~4=%) Secondary IDE Channel
= Keyboards

7 Mice and ather pointing devices
ﬁ Manitors

[+-EE Metwork adapters

- Parts (COM & LPT)

-8 Processors

-4 SCSI and RAID conkrallers
- Y Adaptec SC5I Card 29320LP - UlkraZz0 SC31
Adaptec Serial ATA 120554 Host Controller
= Qlogic QLAZ000/QLAZ100 PCI Fibre Channel Adapter
I ] Su:uunu:l video and game controllers

é Syskemn devices

B- Universal Serial Bus controllers

Drives attached here
will nat be testable

Note reqarding 48-bit commands:

Also, be aware that at this time the Windows operating systems that do support 48-bit operations
have a bug in ATA PASS THROUGH. After a 48-bit command completes, only the FIRST task file is returned
(HOB=0), but not the second one (HOB=1). Thus, READ NATIVE MAX ADDRESS EXT can get the low LBA bits

0..23, but not the high LBA bits 24..47.

Once you have disk drives attached to the proper controller you can run the example STB ATA/SATA

Command Compliance Test

User Requirements

It is essential that the user of this test be familiar with the ATA and SATA specifications.

Documentation can be found at www.t13.0rg



http://www.t13.org/

Test Methodology

A command compliance test must be able to issue any type of ATA or SATA command —
including illegal commands. It should give an option to issue data-safe or non-destructive
commands or data-destructive commands at the users choice. In order to minimize system hangs
it is important that all commands that are issued are able to abort if they have not completed
within an expected time.

The test should allow sending any number of commands in sequence. All aspects of these
commands must be definable by the user, such as the actual command byte values, the data
direction and length (if any), the command length (28-bit or 48-bit commands), and the number of
seconds to wait for completion before aborting the command via a timeout.

The test should issue any commands that the user defines, and should gather and display if the
command completed normally or with an error. If an error is returned the ATA Task Registers
should be displayed and logged for interpretation.

Normal and error status

The results of all commands are returned via the ATA Task Registers. By interpreting the values
contained in these registers the test can decide whether a command completed successfully or
whether and error occurred. In particular the ERROR and STATUS registers will show error or
normal completion. A status value of Ox50 indicates successful completion, a value of 0x51
indicates an error.

Note:

The NOP command always returns an ERROR status. Other commands may as well — be sure to
study the ATA and SATA command documentation.

Exceptions

Certain commands will cause the drive to become idle or non-responsive. When a command is
issued that results in the drive being left in an IDLE , STANDBY,or SLEEP state other command
sequences may be needed to bring the drive back into an ACTIVE state.

Idle and Standby

A drive can be brought back to ACTIVE state from IDLE or STANDBY state by issuing a READ
SECTOR command. The CHECK POWER MODE command can be issued to ascertain the
current state of the drive.

Sleep

Once a SLEEP command has been executed by a disk drive it will no longer respond to any
commands. In this case either a Bus Reset must be issued, or power to the drive must be cycled.

Security Freeze

A drive which has been placed in a SECURITY FREEZE state must be power cycled to un-freeze
the drive. Until this has happened the drive will not respond to any SECURITY FEATURE
commands.



Determining the drive’s capabilities and state

The IDENTIFY command can be issued to a drive in order to ascertain it’s capabilities. The data
returned by this command will show all information about the drive, such as Model and Serial
Number, what version of ATA commands are supported, SATA interface level and speed,
whether 48-bit and Security and Power Management features are supported and enabled.

The STB Command Compliance will retrieve and interpret all drive IDENTIFY information.

The current Power State of the drive can be determined at any point in the test process by issuing
the CHECK POWER MODE command and interpreting the results.



The STB ATA/SATA Command Compliance Test

This test is supplied as a stand-alone executable program which may simply be run. In addition
the complete Microsoft Studio vs 6 C++ project is supplied so the user can fully customize the
test to their unique requirements. As delivered, the Destructive Testing mode will attempt to
preserve data integrity by always issuing a READ command before any WRITE commands, and
subsequently using the read data to write back out to the same block. But take care not to run
destructive testing on any drive containing important data.

Also — it is highly recommended that you do N0t run the compliance test on your system boot
drive, or any drives with important data or system files.



Test Execution

The test application requires that the installed STB Developers Toolbox be version 80428 or

above. To start the test simply double-click on the application. The main test dialog will be
displayed as below:

&nTA Command Compliance Test - by SCSI Toolbox LLC www.scsitoolbox.com

Destructive or Mon-Destructive Testing
Host Adapter= ID Target = I scan | &+ Mon-Destructive Testing
.

" Destuctive Testing
Cirive = |
r~Drrive IDENTIFY information Enter the HBA and Target address of theﬁ\\

drive to test.

“fou can obtain the drive address by
running SCStoolkox and using the Scan
System button to show all controllers and

devices an your system.
The Click Sean to select the drive

—Test Result

Ok | Start Test | Save tDFiIel




Once you have selected a drive and clicked Scan the test will attempt to issue an IDENTIFY
command to the drive. If the drive is an ATA or SATA drive, connected to the proper type of

controller, the IDENTIFY information for the drive will be displayed, as below:
&nTA Command Compliance Test - by SCSI Toolbox LLC www.scsitoolbox.com

Drestructive or Mon-Destructive Testing
¢ MNon-Destuctive Testing Destuctive Testing

Host Adapter= I1 Target = I1

.
Diive = [WL250GSAR7T2
r Dive IDEMTIFY information Chooge Destructive ar Mon-
Destructive Testing

Madel Mumber = WLZE0G5A872] ! :
Serial Humber = w0 L 24002001 9) Dastructive testing 2y
Firmware Yersion = 01.02801

. drive!
# of Sectors transferred per interrupt = 16 k\ ve J

Standby timer values supported
I0RDY supported

I0RDY may be dizabled

LB& supported

Dhd supported

B of uzer addressable sectors = 268435455 A ;

# of user addressable sectors [48-hit &ddiessing] = 488397168 IDENTIFY information from the
Maximum Queue Depth = 32 selected drive is displayed here.
Supperts PHY event counters It will be saved when you save the
Supportz recpt of host power mngrint requests |

Supports the MOC feature et test results
Supports SATA Genl speed [3.0G6/%) ;I

rLest Hesults

Test Results will be filled in
as the test progresses.

Click Start Test to begin izsuing
commads

N
Ok | Start Test | SavetoFiIel




As the test progresses each command that is issued, and the results of the command are
displayed in the Test Results window. If an error occurs it will be displayed in red

&ATA Command Compliance Test - by SCSI Toolbox LLC www.scsitoolbox.com

Destructive or Mon-Destructive Testing
Host Adapter= I1 Target = I1 Scan | ¢ Mon-Destructive Testing € Destructive Testing

Diive = MLEEDGSAS?z

r Dirive IDEMTIFY information

Madel Murnber = WL250GSAST2] -
Serial Mumber = WOL240020019

Firmware Werzion = 07.02B01

# of Sectars transferred per interrupt = 16

Standby timer values supported

10RDY supported

10RDY may be dizabled

LB supported

DA supported

# of user addressable sectars = 268435455

# of uzer addressable sectors [48-bit Addreszing) = 4823397168

b axirmum Queus Depth = 32

Supports PHY event counters Maote the failure of the HOP
Supparts recpt of host povwer mngmnt requests command. The ATA
Supports the HOC feature zet specification says this
Supports SATA Gen? speed [3.0Gb/s) cammand will always return an l LI
- S—— E— ERROR status. ik
— T est Besult i
OP - 00 00 00 00 00 00 00 W

##% Comumand Error - Task Registers Returned = 0400 24 00 00 B0 51

IDENTIFY - 000000 00 00 00 EC

Command Succeeded - Task Registers Returned = 00 FF 00 00 00 BO 50

DEVICE REZET - 00 00 00 00 0000 08

##% Command Error - Task Registers Returned = 0400 C4 00 00 B0 51

EXECUTE DEVICE DIAGNOSTIC - 00 00 00 00 00 00 90

*#+% Conunand Error - Task Registers Returned = 01 01 01 14 EE 0000

READ SECTORS - 0001000000 4020 Mots:

Command Succeeded - Task Registers Returned = 000000 00 00 FO 350 Al command biytes and all Task Register
READ VERIFY SECTORS - 00 01 0000 00 40 40 return values are displayed az the test
Command Succesded - Task Registers Returned = 00 01 00 00 00 FO 50 s

SET MULTIPLE IMODE - 00 01 00 00 00 00 Céa

Cotrunand Succeeded - Task Registers Returned = 0001 00 00 00 BO 50
READ DA - 0001 000000 40 C8 ;I

Start Test | Save to File |

Click the Save to File button to store all drive IDENTIFY and test results information to an ascii
text file.



Customizing the test source code

Opening the project
The STB ATA/SATA Command Compliance test is written in C++, using Microsoft Visual Studio
Vs 6.
It uses calls to the STB Developers Toolbox Library dll to communicate with the drive.
Open the project by double-clicking on the project file ATACompliance.dsw
The main body of the test code is located in the file ATAComplianceDlg.cpp

Adding your own commands

Go to the functions NonDestructiveCommands() and DestructiveCommands() to customize
the commands that are issued during the test.

Defining ATA/SATA commands

The function BuildCommand() is used to define commands. The parameters passed to this
function are:
int CATAComplianceDIg::BuildCommand(

int number // the index into the array of commands issued by the test

unsigned char b0 — b12 // the bytes that make up the ATA command, in order as defined

in the ATA documentation — b0 = function, b1 = sector count...b6 = command, b7-b12
the 48-bit command bytes

int cdblength // either 7 for a 28-bit command or 13 for a 48-bit command

int datalength // if the command has a data phase — if no data phase this must be set to
zero (0) to avoid driver hangs.

int datadirection // 1 = data in from drive, O = data out to drive
int timeout // number of seconds after which the command will be aborted if not complete

)
See the pre-defined command descriptions, and modify them to issue whatever command you

need to test.

Upon clicking the Start Test button the function OnStart() will be called, and will in turn call either
NonDestructiveCommands() or DestructiveCommands() to initialize the array of commands to
be sent in the test.

Once the command arrays are filled in the program loops, issuing each command in turn.

Special command sequence issues

As described previously, there are certain sequences of commands which must be issued in
order to bring a drive back to active state once it has been put into STANDBY or IDLE state. You
will note as the command sequence is defined there will be a CHECK POWER MODE command
and a READ SECTOR(s) command issued after each type of IDLE or STANDBY command.
After a SLEEP command has put the drive into SLEEP state a bus reset must be issued. This is
handled as a special exception as the test loops through the command list. If the command name
== “BUSRESET” DTB will be called to issue a bus reset to the selected drive/bus.



Commands issued during Non-Destructive test
Here is the command sequence issued for the Non-Destructive test

BuildCommand(commandcount++,"NOP",0,0,0,0,0,0,0,0,0,0,0,0,0,7,0,0,5);

// nop will always fail according to spec
BuildCommand(commandcount++,"IDENTIFY",0,0,0,0,0,0,0xEC,0,0,0,0,0,0,7,512,1,5);
BuildCommand(commandcount++,"DEVICE RESET",0,0,0,0,0,0,0x08,0,0,0,0,0,0,7,0,0,5);

// devicereset usually fails

BuildCommand(commandcount++,"EXECUTE DEVICE DIAGNOSTIC",0,0,0,0,0,0,0x90,0,0,0,0,0,0,7,0,1,5);
// read commands

// read dma commands will fail on SATA drives

BuildCommand(commandcount++,"READ SECTORS",0,0x1,0,0,0,0x40,0x20,0,0,0,0,0,0,7,512,1,5);
BuildCommand(commandcount++,"READ VERIFY SECTORS",0,0x1,0,0,0,0x40,0x40,0,0,0,0,0,0,7,512,1,5);
BuildCommand(commandcount++,"SET MULTIPLE MODE",0,0x1,0,0,0,0x0,0xC6,0,0,0,0,0,0,7,0,1,5);
BuildCommand(commandcount++,"READ DMA",0,0x1,0,0,0,0x40,0xC8,0,0,0,0,0,0,7,512,1,5);
BuildCommand(commandcount++,"READ DMA QUEUED",0x01,0,0,0,0,0x40,0xC7,0,0,0,0,0,0,7,512,1,5);
BuildCommand(commandcount++,"READ MULTIPLE",0,0x1,0,0,0,0x40,0xC4,0,0,0,0,0,0,7,512,1,5);
BuildCommand(commandcount++,"READ SECTORS EXT ",0,0x1,0,0,0,0x40,0x24,0,0,0,0,0,0,13,512,1,5);
BuildCommand(commandcount++,"READ VERIFY SECTORS EXT",0,0x1,0,0,0,0x40,0x42,0,0,0,0,0,0,13,512,1,5);
BuildCommand(commandcount++,"READ DMA EXT",0,0x1,0,0,0,0x40,0x25,0,0,0,0,0,0,13,512,1,5);
BuildCommand(commandcount++,"READ MULTIPLE EXT",0,0x1,0,0,0,0x40,0x29,0,0,0,0,0,0,13,512,1,5);
BuildCommand(commandcount++,"READ DMA QUEUED EXT",0x01,0,0,0,0,0x40,0x26,0,0,0,0,0,0,13,512,1,5);

//idle,standby, and sleep commands —

// with additional commands needed to wake drive back up to active state
BuildCommand(commandcount++,"CHECK POWER MODE",0,0,0,0,0,0,0xE5,0,0,0,0,0,0,7,0,1,5);

// sector count == Oxff means drive is active,ready. Sector count == 0x0 means drive is idle,standby, offline

BuildCommand(commandcount++,"IDLE IMMEDIATE",0,0,0,0,0,0,0xE1,0,0,0,0,0,0,7,0,1,20);
BuildCommand(commandcount++,"READ SECTORS",0,0x1,0,0,0,0x40,0x20,0,0,0,0,0,0,7,512,1,20);
BuildCommand(commandcount++,"CHECK POWER MODE",0,0,0,0,0,0,0xE5,0,0,0,0,0,0,7,0,1,5);

BuildCommand(commandcount++,"IDLE ",0,0,0,0,0,0,0xE3,0,0,0,0,0,0,7,0,1,20);
BuildCommand(commandcount++,"READ SECTORS",0,0x1,0,0,0,0x40,0x20,0,0,0,0,0,0,7,512,1,20);
BuildCommand(commandcount++,"CHECK POWER MODE",0,0,0,0,0,0,0xE5,0,0,0,0,0,0,7,0,1,5);

BuildCommand(commandcount++,"STANDBY IMMEDIATE ",0,0,0,0,0,0,0xE0,0,0,0,0,0,0,7,0,1,20);
BuildCommand(commandcount++,"READ SECTORS",0,0x1,0,0,0,0x40,0x20,0,0,0,0,0,0,7,512,1,20);
BuildCommand(commandcount++,"CHECK POWER MODE",0,0,0,0,0,0,0xE5,0,0,0,0,0,0,7,0,1,5);

BuildCommand(commandcount++,"STANDBY ",0,0,0,0,0,0,0xE2,0,0,0,0,0,0,7,0,1,20);
BuildCommand(commandcount++,"READ SECTORS",0,0x1,0,0,0,0x40,0x20,0,0,0,0,0,0,7,512,1,20);
BuildCommand(commandcount++,"CHECK POWER MODE",0,0,0,0,0,0,0xE5,0,0,0,0,0,0,7,0,1,5);

BuildCommand(commandcount++,"SLEEP",0,0x1,0,0,0,0x40,0xE6,0,0,0,0,0,0,7,0,1,5);
BuildCommand(commandcount++,"BUSRESET",0,0,0,0,0,0,0,0,0,0,0,0,0,7,0,0,5);
BuildCommand(commandcount++,"READ SECTORS",0,0x1,0,0,0,0x40,0x20,0,0,0,0,0,0,7,512,1,20);
BuildCommand(commandcount++,"CHECK POWER MODE",0,0,0,0,0,0,0xES5,0,0,0,0,0,0,7,0,1,5);



Using BAM to confirm testing

The STB Suite Bus Analyzer Module (BAM) is the perfect tool to confirm the results of the STB
ATA/SATA Command Compliance Test.

Simply start BAM, insure that all ATA phase capture options are set, select the drive under test,
and start the trace capture.

Here is an example BAM trace showing the Non-Destructive test commands:

First, select the proper capture phase options:

Add/Remove Phases EE |

¥ Cdb (SCSI Command)

¥ Sense (SCSI sense data)
Cancel
[ ok {command complete) 4|
¥ DataIn
¥ Data Out

IV AT (ATA task file command)

¥ ATA Status

¥ ATP (ATA pass through block)

[ spt (5051 pass through block)

[T SRE (Scsi Request Block)

[ SRE Status (Scsi Reguest Block Status)
[T IRP (NT IfO request packet)

I IRP Stack

[T MT Status

¥ Reset (bus reset)




BAM trace capture:

BAM by SCSI Toolbox, LLC -
File Edit Wew Filkers BusReset Tool Help

- [O]:

T -
Ml

@ —< S

Nl

Ctr | Device | Phase Type CDB Desc Diata Diata Length Cefta ;I Cap Size [MB]

105 1:0:1:0 Reset 0 Bytes Quz 05/03/2(

B

Data Size




The next step — automating ATA/SATA Command Compliance
testing in the STB Suite Disk Manufacturing Module (DMM)

One of the powerful features of the STB Suite Disk Manufacturing Module (DMM) is the ability to
call an external program as a test step. When DMM calls an external program by default it passes
the address of the drive under test, plus it can also pass any number of other command line
parameters.

This means that the sample STB ATA/SATA Command Compliance Test could easily be
rewritten to be a Windows command line application with no gui. During a test sequence DMM
could run the compliance test for each drive under test. Another very powerful feature of DMM is
the ability for any external program or process to signal back to DMM to either log information into
each individual drive’s logfile, and also to control the further test process on that drive.

In other words, in a test sequence DMM could start running the ATA/SATA command compliance
test, tell the test whether to run destructive or non-destructive ( or any other ) test options, and the
compliance test could log all of its results back into the DMM log files, or, if an error occurs during
the compliance test the DMM test sequence for that drive could be aborted.

A second Visual Studio C++ project is supplied which does exactly this. Giving you the ability to
instantly build ATA/SATA command compliance testing into your DMM test sequences, with no
more than a point- and-click operation. By supplying the complete program project and source
code you can easily customize this process to include vendor unique operations, firmware
downloads, retrieval and storage of ATA SMART logs — virtually any operation that can be
accomplished by a powerful ATA pass through command function.



How easy is it to add this type of testing to a complex DMM drive test sequence? As simple as
selecting External Program and pointing to the executable to run:

Disk Manufacturing & Screening Module

Remove &l Testsl

Remaove Test I

Test Statug |

Test Thresholds

Test Sequence:

1. Sequential ‘white 100 Percent of dis
2 Sequential Read 100 Percent of dis
3. External Program

Wiew Test

Test Progress: R

Select External Program,
give the application file
name to run
and as guickly as that
AT Command
Compliance Testing is
novy & part of your ATA
drive testing sequence

Save to File |

ak | Start Test

Post-Test Actions |

Pre-Test Actions Test Setup

|' Fandom or Sequential

Random  ©* Sequential ¢ ButterFly

— Type of Test
ey ke © Wriked Werify
Fead 1 wiite/Read € Sesk

Fuwé Download ¢ Format  Spin Down/Up
Synchronize & Euternal Program

PList " GList " User Defined
Clear Log Pages © Savelog Pages ¢ Bus Reset
DSt " Stieaming { OLTP
File/Ferver " web Server € Workstation
1y

nie) inlielinlieiele)

/{wnload File/E=ternal Program E=ecutable
/MyATACDmpIianceT ezt exe

Browse |

— Stop Test After

i Time |1 Minutes oz |1DD %
Start

" Blacks [ Bks [0 LBk

— Fized/Random Transfers Lengths

+ Fized |128 blk ¢ Randam |128 mas blk

 Test Data

Data Pattemn |Decrementing j
[ Compare on Feads [ Overlay Block #

| sadd This Test bo Test Sequence i P e

Modify Current T est Step

| Optionz

Stop Cument
Tezt

Stop bl

Tieats Load Setup

Rescan

| Save Setup

Busz 0: Target 255: atapi
Target 0: WD C WDE0 0BE-00JHCO

[—} Busz 1: Target 255 atapi

- g Target 0 LITE-ON DVDRW LH-2081...
Target 1: WL250G54 872

- Bl Bus 2: Target 128 qi2100

Bus 3 Target 7. adpu320
Bugz 4: Target 255; 513112
Target 0: b axtor 67120m0

- Bl Bus 5: Target 0: USE & 1394 Devic
B Target 1: Maxtor 7' 250P0




Do you want to pass other command line arguments to your command compliance test? Easy —

go to DMM Test Setup Advanced Options and enter the arguments you want passed (in addition

to the default device address arguments):
Disk Advanced Options

[~ FUA onwiites, Feads, Wiite/Rleads  © SetFUA % Don't Set FUA

™ Stop/Start Murnber of Stop/Start: I'1 ao
Murnber of zeconds between: |-| i

[~ Byte Check On Werifies, Wiite Yerfies  ( Set Byte Check % Don't Set Byte Check

Cancel

[ Queue Depth Enter Dezired Queue Depth:

|1—
[~ Delay MNumnber of Seconds to Delay: IBD

= Stop Current Stop &ll Tests
I Stop OnEor o Test On Ermor L On Ermar

£~ Fiun External Program

Entet amy command line
arguements ta pass to
yaur external test, &s

l zitnple as that!

Fath to Log Files:
C:AProgram FileshSTBASCSI toalbox32

"Run Estemal Program' inputs

Enter External Program M ame: Command LineVarameters to E=ternal Program:
Mupa TAComplianceT ezt exe ... | Idestructive, StopOnE mod
Summary

We have presented a discussion of test methodology to define a complete method of testing ATA
and SATA Task Register command compliance.

We have covered issues that must be addressed to accomplish this testing in the Windows
operating system environment.

We have described a sample stand-alone application that thoroughly tests ATA or SATA disk
drives for any type of command compliance.

We have presented a method to include ATA/SATA disk drive command compliance testing
within a larger Disk Manufacturing Module environment.

In addition we have supplied complete project and source files for both the stand-alone
compliance test application and the no-gui command-line compliance test.

Further Information

For further information about implementing ATA/SATA, or SCSI/SAS/FC command compliance
testing into your test environment please email any questions to support@scsitoolbox.com.

We also offer a service to our active Performa customers where we will do hands-on, “live”
training via web conferencing. There is no charge for this training — you will be able to meet and
discuss any technical issues with members of our development team .



mailto:support@scsitoolbox.com

We would be happy to arrange a web conference with your testing team —to set up a web
meeting please call Jeremy Wolfe at 720-249-2641.






