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LI CENSE AGREEMENT

This SOFTWARE LI CENSE is an agreenent nmade by and between SCS|
Tool box LLC(hereafter "STB") and you, the end user(hereinafter
" LI CENSEE") :

This license agreenent is for proprietary software owned by
Choice Software Inc. (hereafter Choice), and |licensed by STB
identified as The SCSI DataScrubber (hereinafter the "LI CENSED
PRODUCT") ;

By opening the seal ed nedi a package, on which this PRODUCT is
distributed are agreeing to be bound by the ternms of this
agreenent. |If you do not agree to the terns of this agreenent
return the unopened nedi a package and acconpanying materials to
the place where you obtained themw thin 10 days fromthe date
of shiprment for a full refund

Thi s agreenent supersedes all prior agreenents, proposals, and
representations between you Choice and STB

LI CENSE AND TERM

STB and any applicable sublicensors grant to the LI CENSEE a
non-excl usive, non-transferable |license to use the prograns and
rel ated docunentation(collectively referred to as the
"Software") on licensed client processing unit(s). Any
attenpted sublicense, assignnent, rental, sale or other
transfer of the Software or the rights or obligations of the
Agreenent without the prior witten consent of STB shall be
void. This license will automatically ternminate w thout notice
if LI CENSEE should fail to conmply with its terms. The Software
and docunentation are copyrighted. Unauthorized copying

reverse engineering, deconpiling, disassenbling, and creative
derivative works based on the Software are prohibited. Title to
the Software is not transferred to LI CENSEE by this |icense
Omership and title to the Software, including any copy of the
Sof tware, and the associ ated docunentation, are retai ned by
Choi ce

LI CENSEE shal | have the right to copy or transfer the Software
as follows:

a) LICENSEE may transfer the Software from one computer
to another of the sane type and nodel) provided that
the Software is installed on only one conputer at a
tinme and covered under a current software
nmei nt enance contract.

b) LICENSEE may transfer the Software to a conputer of
anot her type and nodel supported by STB, after
payi ng a service and/or upgrade charge which can
be quot ed upon request.

c) Copy the software for the purpose of backup or
ar chi val

LI CENSEE agrees to reproduce and include STB' s copyright notice
on all copies of the Software

SOFTWARE LI M TATI ONS



STB does not warrant that the Software will be free fromerror
or will neet your specific requirenments. You assune conplete
responsibility for decisions made or actions taken based on
informati on obtai ned using the Software. Any statenents made
concerning the utility of the Software are not to be construed
as unexpressed or inplied warranties. THE LI CENSEE SHALL HAVE
THE SOLE RESPONSI Bl LI TY FOR ADEQUATE PROTECTI ON AND BACKUP OF
| TS DATA USED | N CONNECTI ON W TH THE LI CENSED PRODUCT. I N NO
EVENT WLL STB, CHO CE NOR ANY SUBLI CENSOR BE LI ABLE FOR:

i) SPECI AL, | NDI RECT, OR CONSEQUENTI AL DAMAGES,

ii) ANY DAMAGES WHATSCEVER RESULTI NG FROM LOSS OF USE,
DATA, OR PRCFITS, RERUN TI ME, | NACCURATE | NPUT OR
WORK DELAYS, OR ANY DI RECT PROPERTY DAMAGE ARI SI NG
OUT OF OR | N CONNECTI ON W TH THI S AGREEMENT OR THE
USE OR PERFORVANCE OF THE LI CENSED PRODUCT, WHETHER
I'N ACTI ON, | N CONTRACT, OR TORT | NCLUDI NG
NEGLI GENCE.

LI M TED WARRANTY AND DAMAGES DI SCLAI MER

Subj ect to the conditions and linmtations on liability stated
herein, STB warrants for a period of ninety(90) days fromthe
delivery of the first copy of each type of SOFTWARE, as so
delivered, will materially conformto STB's then current
docunentation for such SOFTWARE. This warranty covers only
probl ens reported to STB during the warranty period. ANY

LI ABI LI TY OF STB WTH RESPECT TO THE SOFTWARE OR THE
PERFORVMANCE THEREOF UNDER ANY WARRANTY, NEGLI GENCE, STRICT

LI ABI LI TY OR OTHER THEORY WLL BE LI M TED EXCLUSI VELY TO
PRODUCT REPLACEMENT OR, | F REPLACEMENT |S | NADEQUATE AS A
REMEDY OR, IN STB'S OPI NI ON, | MPRACTI CAL, TO REFUND OF THE

LI CENSE FEE. EXCEPT FOR THE FOREGO NG THE SOFTWARE | S PROVI DED
"AS |S" W THOUT WARRANTY OF ANY KI ND | NCLUDI NG W THOUT

LI M TATI ON, ANY WARRANTY OF FI TNESS OR MERCHANTABI LI TY OR

FI TNESS FOR A PARTI CULAR PURPCSE. FURTHER, STB DOES NOT
WARRANT, GUARANTEE, OR MAKE ANY REPRESENTATI ONS REGARDI NG THE
USE, OR THE RESULTS OF THE USE, OF THE SOFTWARE OR WRI TTEN
MATERI ALS | N TERMS OF CORRECTNESS, ACCURACY, RELIABILITY, OR
OTHERW SE. The Licensee understands that STB is not responsible
for and will have no liability for hardware, software, or other
items or services provided by any persons other STB. STB shall
have no liability for delays or failures beyond its reasonable
control .

STB SHALL NOT BE RESPONSI BLE OR LI ABLE W TH RESPECT TO ANY
SUBJECT MATTER OF THI S SOFTWARE LI CENSE AGREEMENT OR THE
AGREEMENT OF WVHICH I T IS A PART OR ANY ATTACHMENT, PRCDUCT
ORDER, SCHEDULE OR TERM OR CONDI TI ONS RELATED THERETO UNDER ANY
CONTRACT, NEGLI GENCE, STRICT LIABILITY OR OTHER THECRY:
A) FOR LOSS OR | NACCURACY OF DATA OR(EXCEPT FOR RETURN
OF AMOUNTS PAI D TO CHO CE THEREFOR), COST OF
PROCUREMENT OF SUBSTI TUTE GOODS, SERVI CES OR
TECHNOLOGY,
B) FOR ANY | NDI RECT | NCl DENTAL OR CONSEQUENTI AL DAMAGES
I NCLUDI NG, BUT NOT LIM TED TO LOSS OF REVENUES AND
LGSS OF PROFITS; OR
C FOR ANY MATTER BEYOND | TS REASONABLE CONTROL.

This Agreenent shall be construed, interpreted and governed by



the laws of the State of Col orado and by international |aws and
treati es governing copyrights, patents, and intellectual
property rights.
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Chapter One
The SCSI Dat aScrubber™

The SCSI DataScrubber ™ runs under the DOS, SunCS
4.1.x, Solaris 2.3, and IRl X operating systens. It
utilizes a Motif-style Graphical User Interface
(GUI) to provide an easy and intuitive operator
interface. The SCSI DataScrubber consists of a

| oadabl e device driver if needed, an application
execut abl e, and a X11 resource file for
custom zi ng the user interface.

The SCSI Dat aScrubber provides a neans to
conpletely erase all data froma disk drive. Three
different data patterns are written to every bl ock
on the disk, including all blocks that are used as
alternate blocks and all bl ocks held in reserve
for flaw remappi ng. For each of the three data
patterns, each block on the drive has the pattern
witten to it, then the block is read back and
each byte is conpared to be sure that it natches
the data pattern. By the tine the function is
conpl ete every byte on the drive has had the
followi ng patterns witten and confirned - Al

Ones, Al Zeros, and alternating Ones and Zeros. A
user-sel ected block on the drive is designhated as
a verification block. The data on the verification
block is printed out after each data pattern is
witten to give a confirmation of what data is now
stored on the drive. A disk file called purge. dat
is created that contains a record of the purge
process.

This file contains a journal type report of the
progress of the purge.

The verification block data is printed to this
file after each of the three data patterns is
witten as a confirmation that all data on the
drive has been erased.






Chapter Two
SCSI Dat aScr ubber Installation

SunCS 4.1.x Installation

System Requirements

The SCSI Dat aScrubber software requires an X11R5
or OpenW ndows wi ndowi ng systemto be operationa
on the Workstation. It will operate with the
OpenLook wi ndow manager, mvm twm and nany ot her
wi ndow nmanagers.

Loading Distribution Media

The installation should be performed when | ogged
in as the root user.

The next step is to create the installation
directory. This directory can be located in any
file systemon your conputer. The contents of this
directory may be deleted after the installation is
conpl ete.

nkdir <install directory>

Now nmove to the installation directory by typing:
cd <install directory >

The SCSI Dat aScrubber software is supplied in tar
format. Use the foll owing cormands to | oad the
di stribution media:

For tape distribution -
nt -t <tape device name> rew nd
tar xvpf <tape device nane>

For floppy distribution -
tar xvpf /dev/fdOc

Running the STB_install Script
The STB_install script will unconpress and extract



the files fromthe distribution format. It wll
then pronpt for necessary information as it
perfornms the installation. You will be asked into
whi ch directory you want the device driver
installed, into which directory you want the
application files installed, and asked for your
aut horization string. The script will install the
| oadabl e devi ce driver based on your answers to

t he above questions, and copy the programfiles
into the appropriate directory.

The Loadable Device Driver

The | oadabl e device driver is built by the instal
script. If you plan on having the stb device
driver load automatically on system startup you
shoul d place the driver files in a file system
which is mounted during the boot process. The
standard | ocation would be a subdirectory under
/sys for exampl e /sys/stb.

The script loadstb which is created in the
speci fied device driver directory nmust be executed
after every systemboot to |load the driver.

The SCS1 DataScrubber device driver for SunCS is a
| oadabl e driver and the loadstb script nmay be
called fromthe Zetc/rc.local file to |oad the
driver on boot. The device names are specified in
the file makestb which is created by the
install_sds program and are specific to the SCS
target nunber specified. The user does not need
to know t hese device nanes, as the SCS

Dat aScr ubber program handl es the file nanes

internally.
Any user account which will be running the SCS
Dat aScr ubber application will need read and wite

access to the stb device files. The | oad script
created above will assign read and wite access to



all users. If the system manager does not desire
all users to have this access, the load script can
be nodified as needed.

Installing the Application Program

The SCSI DataScrubber program executable file is
copied into the application directory during the
above installation process. This file, stb, can be
executed fromthere

Al'so included with the distribution is a default
application resource file Xstb. Copy this file to
the hone directory of any user who will be running
the SCSI DataScrubber program or install it in

t he app-defaults directory used by your w ndow ng
system

Required Environment Variables

The SCSI Dat aScrubber programrequires two
environnent variables to be set for any user who
will be running the program These variables are:

SDSHOME - Set to point to the directory in
whi ch the application progranms
were install ed.

XKEYSYMDB  Set to point to the file
XKeysymDB whi ch was copied into
the SDSHOME directory during the
installation process.



Solaris 2.x Installation

System Requirements

The SCSI Dat aScrubber software requires an X11R5
or OpenW ndows wi ndowi ng systemto be operationa
on the Wirkstation. It will operate with the
OpenLook wi ndow manager, mvm twm and nany ot her
wi ndow nmanagers.

Loading Distribution Media
The installation should be performed when | ogged
in as the root user.

The next step is to create the installation
directory, this directory can be |located in any
file systemon your conputer. The contents of
this directory may be deleted after the
installation is conplete.

nmkdir <install directory>

Now nmove to the installation directory by typing:
cd <install directory >

The SCSI DataScrubber software is supplied in tar
format. Use the follow ng commands to | oad the
di stribution media:
For tape distribution -

nt -t <tape device name> rew nd

tar xvpf <tape device nane>

For floppy distribution -
tar xvpf /dev/fdOc

Running the STB_install Script

The STB_install script will unconpress and extract
the files fromthe distribution format. It wll
then pronpt for necessary information as it
perfornms the installation. You will be asked which



directory you want the application files installed
into, and asked for your authorization string.

The script will install the |oadable device
driver, and copy the programfiles into the
appropriate directory.

The Loadable Device Driver

The | oadabl e device driver is built by the instal
script and | oads automatically on the first access
after a reboot. The device nanmes are specified in
the file /etc/devlinks.tab which is edited by the
install_sds program and are specific to the SCS
target number. The user does not need to know
what these device nanmes are as the SCS

Dat aScr ubber program handl es the file nanes
internally.

Any user account which will be running the SCS

Dat aScrubber application will need read and wite
access the stb device files. The install script
created above will assign read and wite access to
all users. |If the system manager does not desire
all users to have this access, call tech support
at STB for instruction on changing the file
protection.

Installing the Application Program

The SCSI1 DataScrubber program executable file is
copied into the application directory during the
above installation process. This file, stb, can be
executed fromthere

Also included with the distribution is a default
application resource file Xstb. Copy this file to
the hone directory of any user who will be running
t he SCSI DataScrubber programor install it in the
app-defaults directory used by your w ndow ng



system

Required Environment Variables

The SCSI Dat aScrubber programrequires two
environnent variables to be set for any user who
will be running the program These variables are:

SDSHOVE Set to point to the directory in
whi ch the application prograns
were installed.

XKEYSYMDB  Set to point to the file
XKeysymDB whi ch was copied into
the SDSHOME directory during the
installation process.



IRIX Installation

System Requirements

The SCSI Dat aScrubber software requires an X1l
wi ndowi ng systemto be operational on the

wor kstation. It also requires the /dev/scs
devices to be present on the workstation

Loading Distribution Media
The installation should be performed when | ogged
in as the root user.

The next step is to create the installation
directory on your conputer this directory may be
| ocat ed anywhere

nmkdir <install directory>

Now nmove to the installation directory by typing:
cd <install directory>

The SCSI Dat aScrubber software is supplied in tar
format. Use the foll owing commands to | oad the
di stribution nedia:
For tape distribution -

nt -t <tape device name> rew nd

tar xvpf <tape device nane>

Running the STB_install Script
Now run the install program

STB install

The install programw || ensure that the necessary
device files are present on your systemand create
themif necessary. It will then ask for a path
into which to copy the application files, create
that directory if necessary and copy the program
files into it.



Installing the Application Program

The SCS1 DataScrubber program executable file is
copied into the application directory during the
above installation process. This file, stb, can
be executed fromthere.

Al so included with the distribution is a default
application resource file Xstb. Copy this file to
the hone directory of any user who will be running
t he SCSI DataScrubber programor install it in the
app-defaults directory used by your w ndow ng
system

Required Environment Variables

The SCSI Dat aScrubber programrequires two
environnent variables to be set for any user who
will be running the program These vari abl es are:

SDSHOVE Set to point to the directory in
whi ch the application prograns
were install ed.

10



DOS Installation

System Requirements

The SCSI Dat aScrubber programruns on any | BM PC
that has an ASPI- conpliant SCSI adapter. Adapters
that have been tested with this programincl ude

t hose from Adaptec, DPT, Busteck, Trantor, Al ways,
Q ogic, Shining, and Eclipse. Since the SCS

Dat aScr ubber'™programis an ASPI application, you
need to nmake sure that you have properly installed
the ASPI software for your SCSI adapter.

Completing the Installation

The SCSI Dat aScrubber programcan be run fromthe
supplied floppy disk drive, or froma hard disk.
To load the programonto a hard drive sinply use
the DOS copy command to copy all files fromthe
floppy disk to your hard disk

Copying the Distribution Disk

Feel free to nake a backup copy of the origina
program di sk and keep it in a safe place. The SCS
Dat aScrubber programis NOT copy protected. Please
be sure to honor the license agreenent and only
use the programon ONE COMPUTER AT A TIME. If you
need to purge nore than one drive at a tinme you
need to order additional copies of the program

11



Chapter Three
UNIX Main Window / Command Line Syntax

The SCSI DataScrubber GU main application w ndow
consi sts of a nenu bar, the Sel ect Device nenu,
the Lock Target nenu, the Programtext w ndow and
the Status |ine.

Menu Bar
The SCSI Dat aScrubber main menu bar has five nmenu
but t ons:

File This pull down menu has application
speci fic functions. There are two nenu

sel ections:

Pr obe Bus Scans the SCSI bus for devices and

conpl etes the Sel ect Devi ce nenu.
Qui t Quits the program
Opti ons This pull-down toggle button nenu

all ows the user to turn two options on or
of f by pushing in or pushing out t he
associ ated buttons. The options are as

fol |l ows:
Destructive - If on, this allows tests to wite
to the device. If off, no wite tests are
al | owed.
Log Errors - If turned on all errors generated
during testing will be witten to a | og
file.
Commands - This pull-down nenu provides access to

the SCSI commands which are avail abl e
for the selected device (see Chapter



4).

Tests - This pull-down nmenu provi des access
to the standard tests which are avail abl e
for the sel ected device

(see Chapter 5.)

Select Device Window

This portion of the main windowis a radio button
menu ( only one button nay be selected at a tine
). Devices which are | ocked are "grayed" out and
are unable to be selected. Pressing the button
next to a displayed device selects that device for
test.

Lock Target Menu

This nmenu allows the user to | ock specific devices
to prevent them from being selected in the Sel ect
Devi ce nmenu. A good exanple is |ocking the system
disk so it will not be witten on inadvertently.

Program Text Window

This area of the main application windowis a non-
editabl e text wi ndow in which all program out put
is displayed. The window is defined as an area of
24 lines of 80 characters. |If the font selected
inthe Xstb file is too large to allow the display
of this much text horizontal and or vertica

scroll bars will appear

Status Line

This line displays various nessages fromthe
programregarding the current test status, or the
conpletion status of a test.

Command Line Version Syntax
The command |ine version of the SCSI DataScrubber

13



uses the foll ow ng command synt ax.

purge <SCSI target> [h] [s]

Wher e:
SCSI Tar get - Defines the SCSI Target
of the device to be purged
h - Print help information
- Scan the SCSI bus and displ ay
devi ce i nformation

The conmand |ine program uses the sanme purge
al gorithm and produces the same output file as the
GUl version of the program

14



Chapt er Four
UNIX Test Menu

Quick QC Test

This test will test all drive functionality over a
sanpl e bl ock range that covers the entire drive.
Positioning, witing, and reading are all verified
by witing and verifying 1000 bl ocks at the

begi nning, middle, and end of the drive. This is a
qui ck quality control check to verify that the
drive is indeed functioning. Mst operating
systens pay particular attention to the first and
| ast bl ocks of a disk, for boot bl ocks, |abe

i nformation, and spare bl ocks for defect mapping.

Purge Test

The Purge function provides a nmeans to conpletely
"erase" all data froma disk drive. Three
different data patterns are witten to every bl ock
on the disk, including all blocks that are used as
alternate blocks and all blocks held in reserve
for flaw remappi ng. For each of the three data
patterns, each block on the drive has the pattern
witten to it, then the block is read back and
each byte is conpared to be sure that it natches
the data pattern.

By the tine the function is conplete every byte on
the drive has had the following patterns witten
and confirmed - all ones, all zeros, and
alternating ones & zeros. A user-selected block on
the drive is designated as a verification block
The data on the verification block is printed out
after each data patternis witten to give a
confirmation of what data is now stored on the
drive. A disk file called PURGE. DAT is created
that contains a record of the purge process. This
file contains a user-supplied serial nunber or

15



other data to identify the drive that has been
purged, and a journal type report of the progress
of the purge. The verification block data is
printed to this file after each of the three data
patterns is witten as a confirmation that al
data on the drive has been erased.

Operation
The Purge Function is chosen fromthe Test nenu.
The user is warned that this test will destroy al

data on the selected drive, and is asked to
confirmthat the function should be run. Entering
Y at this pronmpt starts the purge function

The user will be pronpted to enter a serial nunber
or other identification for the drive being
purged. Whatever is entered here will be printed

to the PURGE. DAT file on the DOS conputer as a
neans to relate the purge report to a particular
di sk drive

The user is then pronpted to enter a bl ock number
to be used as a verification block. This block
will be exanmi ned after each data pattern has been
witten, and the data fromthis block will be
printed to the PURCE. DAT file on the DOS computer.

After this the purge function begins and proceeds
in the follow ng order

1. The three data patterns are witten to al
alternate and spare bl ocks on the drive.

2. The three data patterns are witten to al
user accessible data bl ocks on the drive.

3. The file purge.dat is available to be
printed.

Because of the process involved in accessing al
alternate blocks on the drive, and in witing and
confirm ng every data block on the drive, the

16



purge function can take a long time to conplete.
In cases involving very |arge capacity disks, it

wi |l be necessary to |let the purge run overni ght
to conpl ete. Because the progress of the purge
function is nonitored and tracked in the PURGE. DAT
file, it is not necessary for the user to
intervene in the purge process. The faster the
adapter, the nmore quickly the purge process wll
conpl et e.

A sanpl e PURGE. DAT file is shown bel ow,
illustrating the purge operation on a smal
Seagate disk. In this exanple the disk
identification was entered as 20 nb seagate and
the verification block was 432.

SEAGATE ST138N 20 mb seagate
204 Spare Bl ocks Renmapped

Zeros witten to all spare bl ocks
Ones witten to all spare bl ocks

Random data witten to all spare bl ocks
Real | ocati ng Spare Bl ocks

Zeros witten to all data bl ocks
Verification Block # 432, Data = 00

0 1 2 3 4 5 6 7 8 9 A B C
D E F

00 00O 00 OO OO0 OO OO OO OO 00 OO OO0 OO OO0 OO0
00

00 00 00 OO OO0 OO OO OO OO 00 OO OO0 OO OO0 OO0

00 00O 00 OO OO0 OO OO OO OO 00 OO OO0 OO OO0 OO0

00 00 00 00 00 00 00 00 00 00 00 00 OO0 00 OO0

00 00O 00 OO OO0 OO OO OO OO OO0 OO OO0 OO OO0 OO0

17
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Chapter Five
DOS Program Execution

Help

By typing “purge” <cr> at the DOS command |ine,

t he Dat aScrubber Help Menu will be displayed. This
menu wil I explain all avail abl e DataScrubber
options.

Scanning the SCSI Bus

By typing "purge s" at the DOS command |ine, the
programw || scan the SCSI bus and displ ay

i nformati on about all devices connected to the
bus. The manufacturer, part nunber, device type,
and the capacity and bl ock size (in the case of

di sk drives) will be shown next to the SCSI Target
nunber. This function is useful to confirmthat

t he device that you intend to purge is connected
at the SCSI address that you think it is.

Viewing Disk Defects

The disk drive defect list can be viewed or saved
to a file by typing “purge g#" <cr> (where # is

t he Target number of the SCSI disk) at the DOS
conmand pronpt. You will be asked whether you want
to see:

P, Gor both P& Glists

-the list format, and

-if youd like to view the defect data on the
screen or save it to a file. If you choose to save
the data to a file, you will be asked to enter a
file name.

Purging a Disk

By typing "purge n", where n equals the SCS

target you wish to purge, you will initiate the
purge function. A status line at the bottom of the
screen will show which drive is selected. You will
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be asked to confirmthat you wish to purge this
device. You will then be asked to enter a seria
nunber or ID for this device. This nunber wll
appear on the purge report. Finally, you will be
asked to specify a block nunmber for verification
This block nunmber will be read after each data
pass and the data contained in this block will be
witten to the purge report file.

As the purge progresses, the screen will be
updated to reflect the operation stage of the
purge function. At the end of the purge, a file
will be created on the disk fromwhich you are
operating. This file is naned "purge.dat" and w ||
contain the results of the purge operation. Refer
to section 4.2 for a description of this file.
Subsequent purge operations will append to the end
of this file, or you can print the file and delete
it after each purge.

Unrecoverable Errors

During the purge process, the disk is reformatted
and all grown defects are discarded. After the
format, the purge programw ||l check for any new
grown defects; if new grown defects are found, the
purge will be aborted. This is to insure that if
there are any physically damaged sectors which
cannot be overwitten, the drive is not

decl assi fi ed.

Common Problems

The npbst comon problemis not having the ASPI
software for the SCSI adapter |oaded properly.
This will result in an error nessage that says
"ASPI Shell Not Loaded" when you try to execute
the program Refer to the user nanual supplied
wi th your SCSI host adapter to correct this
problem If any problenms are encountered pl ease
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call for technical support at (303)763-7488.

Example

The user wishes to declassify the SCSI disk

| ocated at SCSI address 3. At the DOS conmmand |ine
enter:

purge 3
The user will be pronpted to enter a serial nunber
or other identification for the drive under test.
VWhat ever is entered here will be printed to the

purge.dat file on the DOS conputer as a neans to
relate the purge report to a particular disk
drive.

The user is then pronpted to enter a bl ock number
to be used as a verification block. This block
will be exanmi ned after each data pattern has been
witten, and the data fromthis block will be
printed to purge.dat file on the DOS comnputer.

After this the purge function begins and proceeds
in the follow ng order

1. The three data patterns are witten to
all alternate and spare bl ocks on the
drive.

2. The three data patterns are witten to
all user accessible data bl ocks on the
drive.

3. The file purge.dat is available to be
printed.

Because of the process involved in accessing al
alternate blocks on the drive, and in witting and
confirm ng every data block on the drive, the
purge function can take a long time to conplete.
This will also be a function of what type of SCS
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host adapter is being used. In cases involving
very | arge capacity disks and sl ow SCSI adapters
it will be necessary to let the purge run

overni ght to conplete. Because the progress of the
purge function is nonitored and tracked in the
purge.dat file, it is not necessary for the user
to intervene in the

pur ge process.
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Chapter Six
SCSI1 Tutorial

Introduction to SCSI1 Philosophy

The purpose of this chapter is to give an overview
of SCSI. SCSI enconpasses hardware interfaces as
wel | as software protocol specifications. The
overall goal of the SCSI specification is to free
system and peri pheral designers fromthe physica
specifications of the hardware they are working
with, and to allow intelligence to be enbedded

wi thin peripherals. This enbedded intelligence
shoul d all ow the host, or main, processor to
concentrate its power on running application code,
rat her than rmundane tasks needed to operate the
peri pheral .

The SCSI specification allows the system designer
to view all peripherals as black boxes that
contain blocks of data. This data may be
accessible randomy, 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
SCSlI only deals with | ogical blocks of data in the
device. In the case of disk drives, the SCS
specification allows the drive itself to deal with
defective bl ocks, keeping track of spare bl ocks
and remapping internally, that is, within the SCS
bl ack box. This means that even though a drive may
have defective bl ocks, the disk appears as a

conti guous nunber of flaw ess blocks to the SCS
wor | d.

Thi s bl ack box approach to data storage and
retrieval nakes the job of witing a universa
device driver a fairly sinple task. For instance,
a di sk device driver can accomvpdate drives of
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virtually any size, because the SCSI specification
lets you ask a disk drive how many bl ocks of data
it can hold. And reading or witing data to a SCS|
di sk consists of sinply telling the drive how many
bl ocks you want to wite, what bl ock nunber to
start witing 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
i s going because the SCSI peripheral takes care of
all logical block to physical geonetry mapping. As
long as you do not try to read or wite data
beyond the hi ghest accessi bl e bl ock nunber,
everything is fine.

As SCSI specifications have evol ved, support of

i nput and out put devices other than disk and tape
have been added. The SCSI-2 specification defines
standard nethods to deal with scanners, printers,
and j ukebox robotics. The SCSI-2 specification

al so defines a hardware upgrade path that all ows

hi gher data transfer rates and several w der data
transfer paths.

SCS1 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 differentia
signal lines. These eighteen signal |ines can be
t hought of as two groups: nine control |ines and
ni ne data lines.

Data Lines

The data |ines consist of eight bits of data and
one bit of parity data. The SCSI-2 specification
actually allows for a wide SCSI data path of 16 or
32 bhits.



Control Lines

The nine control lines consist of two |ines that
control bus handshaking, six lines that define
what state or phase the bus is in, and a reset
line. These data and control |ines that make up
t he physical SCSI bus can use two different

el ectrical methods to convey information across
t he bus--single-ended and differenti al

Single-ended SCSI

Wth the single-ended nmethod, binary values on the
SCSI bus are represented by two voltage | evels 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 singl e-ended SCS
specification is an active |ow definition. That
neans that a logical one is represented by a | ow
voltage level, and a logical zero is represented
by a high voltage | evel. The singl e-ended SCS
specification allows for a bus cable length of up
to 6 nmeters, although the nmaxi num singl e- ended
cable length is dependent upon the number of

devi ces on the bus speeds at which they run

Single-ended Termination

The SCSI bus, |ike any high speed bus, nust be
term nated properly to prevent ringing and fal se
signals. Single-ended term nation consists of a
resi stor network on each signal line. This

resi stor network presents a constant inmpedance to
the SCSI bus. The network consists of a 220 ohm
resi stor connected between 5 volts (the ternmpower
line on the SCSI bus) and the signal line, and a
330 ohmresistor connected between the signal l|ine
and ground. It is essential to proper termnation



that the termnating resistor network is supplied
with +5 volts on the term power |ine.
Unfortunately, it is a commobn occurrence for the
devi ce supposed to be providing termpower to have
blown the fuse in line with the term power |ine.
Unl ess you have a SCSI terminator with an LED to
show that term power is valid, you nay never know
if the proper +5 volts is being supplied to your
termnation. 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 termnators with term
power indicators to avoid hours of troubl eshooting
headaches.

Differential SCSI

Differential SCSI consists of a pair of signa
lines for each signal. The voltage | evels on these
pairs of lines nove in opposite directions, and
both the high and the low lines are checked in
order for their data to be valid. This nethod
provides its own noise cancellation and allows for
cable lengths up to 25 neters. Single-ended SCS
to Differential SCSI converters are avail abl e,

ot herwi se you can not mi x 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 mal e 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 nunbered 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
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Centronics type connector, while others use a

m niature version of the D type connector. Sone
use only fenal e gender connectors on their

encl osures, while others use nmale gender. The SCS
Di sk Optimzer uses a DB-25 fenml e connector wred
in accordance with the Apple Macintosh standard.
In other words, there is not one standard for
connections and cables in the SCSI worl d!

SCSI Software
The SCSI specification describes a software
protocol as well as a hardware definition. An
understandi ng of this software aspect of SCSI wl|
be hel pful when interpreting SCSI problens and
errors. A SCSI transaction happens between two
SCSI devices, at which tine each of the devices
takes on one of two roles, Initiator or Target.
The initiator is typically the host conmputer, and
the target is typically the peripheral device.
The conpl etion of the series of transactions that
make up a full SCSI transaction between an
initiator and a target is called a nexus. The
i nternedi ate steps that happen to conplete a nexus
are call ed SCSI Bus Phases. These phases are:
Bus Free Phase
Arbitration Phase
Sel ection Phase
Resel ecti on Phase
Informati on Transfer Phases, which consist of:

Conmand Phase

Data I n Phase

Data Qut Phase

St at us Phase

Message Phase

The current bus phase is defined by the state of
several of the control signal lines. Sone phases
can be entered from any other phase, while others
must progress between phases in a specific order
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Phase order, and transition between phases is
controlled by the SCSI controller chips on the
host adapter and on the SCSI peripherals. These
chi ps are dedi cated nmicro- processors that contro
all of the timng and signal transitions necessary
to assure conformance with the SCS

speci fications.

The Bus Free Phase

The bus free phase refers to the tine when no SCS
activity is occurring on the bus. No devices are
sel ected, no transfers are taking place during
this phase. Fromthis phase the SCSI bus can go to
the arbitration phase, or in the case of a SCS
subsystem that does not support arbitration it can
go to either the selection or re-selection phase.

The Arbitration Phase

In this phase SCSI devices can negotiate for
access to the bus. SCSI devices arbitrate by
setting their ID nunber and the SCSI BUSY line. If
nore 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 inplenmentations.

The Selection\Reselection Phase

In this phase the SCSI initiator selects which
SCSI target it will talk to. The SCSI 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
conpleted or until the target disconnects fromthe
bus.

If the SCSI target determines that it will need
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sone time before it fulfills the request, it wll
di sconnect itself fromthe bus, allow ng the bus
to be used by other peripherals. For instance, if
a SCSI tape drive receives a conmmand to space
forward it will know that this is a tinme consum ng
operation. Rather than nmake the host computer and
ot her peripherals wait for it the tape drive can
send a di sconnect nessage to the host. This

nessages effectively says, “I mgoing to be busy
for awhile, I Il let you know when | mready to
do sonmething el se.” The host renmenbers that it

started an operation with this peripheral, but
that the operation is not finished yet. Wen the
tape drive is ready, it will use the SCS
reconnect phase to tell the host, “Hey, | m back
now.” The host will then pick up where it left
of f, finishing the comuand.

The Command Phase

The command phase is used to send a conmand code
fromthe initiator to the target. This comrand
code is made up of a nunmber of bytes grouped into
a data packet called a Command Descri ptor Bl ock
(CDB).

Command Descriptor Blocks

A CDB can be 6, 10, or 12 bytes long. These bytes
descri be the conmand to the target, including

i nformati on about any paraneters that the target
needs to execute the command. |If nmore information
is needed than can fit into the CDB, additiona
data bl ocks can be sent to the target. These
addi ti onal data bl ocks 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
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Byte O Oper ation Code

1 LUN
Logi cal Bl ock (MSB)

2 Logi cal Bl ock
Addr ess

3 Logi cal Bl ock
Addr ess (LSB)

4 Transfer Data
Lengt h

5 Control Byte

Flag Link

The operation code defines the command. The npst
basi ¢ SCSI conmand is the Test Unit Ready command,
and its operation code is 0. The CDB for the Test
Unit Ready conmand is

00 00 00 00 00 00

This command does not transfer any data, therefore
the | ogical block address and the transfer data
length are set to zero. Mst SCSI conmands wil |l
deal with logical unit 0, therefore the LUN field
is also set to zero. It is very hard to set an
illegal paraneter in the Test Unit Ready conmand,
since all of the paranmeters are zero!

A more conpl ex conmmand, The SCSI | NQUI RY command
will transfer data fromthe device, but it does
not transfer the data froma data block on the
device. Instead, it transfers the data fromthe
device's controller. The operation code for the

I NQUI RY command is 0x12. The CDB for this command
is:
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12 00 00 o00 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 that
it has and then signal that it is finished. If we
specified a transfer length of 5 bytes, and the
devi ce coul d have sent us 32 bytes, it will only
transfer the 5 bytes that we requested. Mny 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 nore roomin the
command to specify a larger |ogical block address
and a large transfer byte length. The nore
conpl ex SCSI conmands will have additional data
phases that will send additional information to
the device, as well as receive data fromthe
devi ce.

The Data In \ Out Phase

The data phases are used to transfer data to or
fromthe initiator. This data can be additiona
conmand paraneters, such as Mbde Sel ect data or
defect data, or it can be actual user data. Data
transfers can happen in two di fferent ways,
Asynchronously or Synchronously.

Asynchronous Transfers

VWhen a SCSI subsystemtransfers data froma

peri pheral to a host there needs to be a way for
t he devices to signal each other when they are
ready for data or when they cannot receive data.
This process is called handshaki ng. The peri phera
that is receiving the data tells the sender when
it is ready, and the sender always waits until it
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is told to send data. Wth Asynchronous SCSI this
handshaki ng process happens with each and every
byte of data. The sender says, | ve got sone data
for you, then waits for the receiver to say, O K,
send it over. This process happens with every byte
sent, including SCSI commmands, nessages, user

data, and status bytes.

Synchronous Transfers
Wth Synchronous transfers, the target and the
initiator decide beforehand how fast they can
tal k. Using the SCSI nmessage phase, a device wll
ask anot her device, Can you do sync transfers? |f
the answer is yes, one device will ask the other
How fast can you transfer? |If the reply is Five
nmegabyt es 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 devi ces.

Once a transfer rate has been negoti ated, whenever
data is transferred it’'s clocked out at that data
rate. The two devi ces know how nmany bytes of data
wer e supposed to transfer, and each device w |l
toggl e its handshaking line that nany times, while
counting the handshaking line fromthe other
device. As long as the nunmber of handshakes agrees
wi th the nunber of bytes transferred, everything
is fine, and of course the data transfer happens
inless tine. In order to do sync-type transfers,
both the SCSI hardware and the host SCSI device
driver nust be designed to do so.

The Status Phase

The status phase is used for the target to let the
initiator know if a command was conpl et ed
successfully or not. If a command does not

conpl ete successfully, the initiator can issue a
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REQUEST SENSE command to ask the target what went
wong. The sense data returned will describe the
probl em and hopefully point the way to a sol ution

The Message Phase

The nessage phase is used for several functions,
such as sync transfer negotiations, signaling
conmand conplete, telling the host to save data
poi nters, di sconnecting/reconnecting, and many
others. This allows initiators and targets to

| earn about each other and optim ze perfornmance.

SCSI Commands

While the SCSI controller chips take care of
swi t chi ng between bus phases and handling all of

t he handshaking, it is up to the system device
driver to assenble CDB s, send themin the proper
order, and interpret the data returned by them
The Conmand Menu in the SCSI Disk Optinizer allows
you to send individual SCSI commands to the device
under test and observe the results. Understanding
what SCSI commands are avail abl e, and what those
conmands do is essential to successful SCS

t roubl eshooti ng. Readi ng the Commands chapt er of
this manual, and browsi ng through SCSI software
manual s for the peripherals that you work with
will give you a good overview of how t hese
conmmands wor k.

SCSI Bus Operation--An Exanpl e

Typical SCSI Operation

Thi s exanpl e 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
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asserting BSY and the data line corresponding to
its bus ID. If any other devices wi sh to conpete
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 IDwins it. All the other devices nust

rel ease BSY and their data |ines.

2. The host attenpts to select the target by
asserting SEL and rel easing BSY. The host
maintains its I D and asserts the target s |ID on
the data bus. Each target then checks the data
lines. If the target s ID matches that on the data
bus, it accepts selection by asserting BSY. Once

t he host has detected BSY being asserted, it
asserts ATN to indicate that it will want the
target to go to the MESSAGE QUT phase. The host

rel eases SEL.

3. The target now has control of the SCSI bus and
it is the target which sw tches between phases.
The target responds to the ATTENTI ON condition and
initiates the MESSAGE QUT phase. The host sends an
| DENTI FY nessage which tells the target which

| ogical unit the host wishes to talk to. The fact
that the target responds to the ATN indicates to
the host that the target can acconmodate nore than
just a COMVAND COVPLETE nessage

4. The target initiates the COMAND phase and
transfers the Command Descriptor Block fromthe
host. In the COWAND phase, the target decodes the
conmand and either executes the command (TEST UNIT
READY) or sets itself up for a data transfer to
the host (for exanple, READ, WRITE, | NQUI RY). The
target then either switches to the STATUS phase if
the conmand is conplete, or DATA phase if it is
ready to transfer data
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5. The data transfer length is set by the host in
t he Command Descriptor Bl ock. The target renmins
in the DATA phase until all data is transferred.

6. The target then initiates a STATUS phase and
transfers one byte to the host to indicate whether
it has conpl eted the command successfully. If the
target has detected an error, the next conmmand
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 conpletes the SCSI sequence by
going to the MESSAGE | N phase and transferring a
COMWAND COVPLETE nessage to the host. The target
then rel eases BSY, allowing the bus to go to the
BUS FREE st ate.

Disconnect

In order to inprove bus usage and performance,
many SCSI devices are capabl e of disconnecting
fromthe host in order to free the bus to allow
ot her requests to be sent to other targets. To do
so, however, the host needs to support

Di sconnect/ Resel ect. If Disconnect is inplenmented,
the procedure is as follows:

1. The host arbitrates for the SCSI bus and if it
wins it, selects the target device. Before

rel easing SEL and conpleting the sel ection phase,
the host asserts the ATN line. The host then

rel eases SEL and BSY. The target now has contro
of the SCSI bus. By asserting ATN, the host has

i ndicated that the target should go to a MESSAGE
QUT phase.

2. After the SELECTION phase is conpleted, the
target responds to the host’s ATTENTI ON condition
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by initiating a MESSAGE QUT phase. It receives a
nessage fromthe host which tells it whether the
host can support Disconnect/Resel ect and the
desired | ogical unit nunber on the target.

3. The I/O activity fromthis point is controlled
entirely by the target. The target initiates the
COWAND phase and reads in the Comrand

Descriptor Block fromthe host. After decoding

t he conmand, the target determ nes whether it
shoul d di sconnect fromthe bus. The target

di sconnects fromthe bus for any non-trivia
conmands.

4. The disconnect process is when the target
initiates a MESSAGE | N phase and sends the host a
SAVE DATA PO NTERS (during a DATA phase only) and
a DI SCONNECT nmessage. Followi ng the MESSAGE I N
phase, the target rel eases BSY, freeing the bus
whi ch then enters the BUS FREE state. The host can
now sel ect another target, or allow another target
to win the bus and resel ect the host.

5. Al though the host and the target are

physi cal |y di sconnected, they are still logically
connected. Both know that they have a conmand to
finish and will return to that job later. This

principle allows many |/O conmands to be executed
si mul taneously using a single peripheral bus.

Once the target has conpleted a task and is ready
to comunicate with the host, it nust re-establish
t he physical path. The resel ection process

i nvol ves the target arbitrating for the bus and
resel ecting the host. After the physica
reconnection is made, the target sends an | DENTIFY
nmessage to the host to indicate which target
initiates the next appropriate phase for the
command, usually a DATA phase
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6. During a large data transfer, the target may
di sconnect at intervals depending on its use of
the bus. The drive optimzes its use of the bus
so as to maximze the transfer rate when it is
connected to the host, and to mnimize the tine
for which it holds the bus w thout handshakes. |f
the target disconnects, during a data transfer,
the target initiates a MESSAGE | N phase and send
t he host a SAVE DATA PO NTERS nessage and a

DI SCONNECT nessage. The host responds to the SAVE
DATA PO NTERS nessage by saving the current data
pointer. After transm ssion of the DI SCONNECT
nmessage the target rel eases BSY, freeing the bus.

7. Once the target is again ready to reselect the
host, it goes through the sane process as before-
arbitrating for the bus, reselecting the host and
sendi ng an | DENTI FY message. However, the host s
response is slightly different in this case since
t he di sconnect was during a data transfer. Host
acceptance of the IDENTIFY nessage also inplies a
RESTORE DATA PO NTERS nessage to the host. The
data transfer can now be resuned.

8. After conpletion 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 | N phase and send
a COVMAND COVPLETE message to the host.
Disconnection Notes

Certain devices will disconnect on conpletion of a
data transfer if the final transfer occurs on a

di sconnect boundary, before initiating the STATUS
phase. This is intended to optinize bus usage.

Most devi ces do not di sconnect on receipt of the
foll owi ng comuands:
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I NQUI RY
REQUEST SENSE
TEST UNI T READY
The drive will disconnect on other comands if
is programmed or configured to do so.

it
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M scel | aneous SCSI | ssues

SCS1 Standards

The SCSI standard describes the physical and

el ectrical characteristics of a parallel 1/0O bus
used when connecting conputers and peripherals in
a dai sy-chai ned manner. The connection of devices
such as disk drives, tape drives, optical drives,
printers, CD-ROMdrives, and other devices without
har dware nodification is specified by the

st andar d.

The SCSI bus provides two el ectrical
specifications: single-ended and differential. The
singl e-ended driver and receiver configuration
uses TTL (Transistor-Transistor Logic) logic
levels and is primarily designed for applications
within a cabinet. The single-ended version uses
cable lengths up to 6 neters (19.68 feet). The
differential driver and receiver configuration
uses EIA RS-485 signals and is prinmarily designed
for applications requiring |onger cable |engths.
The differential version uses cable |lengths of up
to 25 neters (82.02 feet). The original SCS
standard was approved in 1986 and was cal |l ed SCSI -
1

The SCSI-2 revision was rel eased in 1992, and

i ncorporates w de SCSI which permts 16 or 32 bit
paral l el transfer using two cables. Conbined with
the fast SCSI option, data transfer rates up to 40
nmegabyt es per second are possible. Active

term nation was al so specified for this standard.
The SCSI-3 revision is releasing in 1993. New
features have been suggested and are being

i mpl enented to i nprove the SCSI-2 revision

| mprovenents include: the ability to address 32
devices, a single 16 bit data bus cable, and a
serial SCSI protocol
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SCSI Cabling

The Smal | Conputer System lInterface (SCSI) is now
bei ng used by faster and nore conpl ex devices. The
SCSI interface and associ ated ANSI standards are
very flexible and allow for faster transni ssion
rates. Amjor limting factor to higher

t hroughput and data integrity is SCSI cabling.

SCSl cabl es nust be engi neered correctly in order
to handl e the increased transm ssion rates of
today’ s SCSI devices.

Over the years that STB has been involved with
SCSI products and enhancenents, experience shows
that nore than 80% of the problens 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 problens relate
to inproper termnation, and five percent with
software inproperly installed. Wth nodern SCS
devices, only a snall percentage actually involve
true device failure (and even in these instances
t he power supply that powers the SCSI periphera
is often the problem source).

When there is a problemw th the cable, the
synptons vary greatly. The system nay not operate
at all, or there will be intermttent SCS

conmuni - cation failures. In many cases the
synptons are initially thought to be due to the
devices on the SCSI bus or the software drivers
runni ng the devices, resulting in excessive system
installation delays and costs.

Most SCSI integrators are using sone form of

shi el ded round cabl es when dai sy-chai ni ng externa
SCSI devices. Shielded round SCSI cabl es cane
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i nto being because of the problens that unshiel ded
flat ribbon cables have with el ectromagnetic
interference (EM).

Unshi el ded cabl e can not pass FCC requirenents,
wher eas properly shielded round cabl e can function
wi thin FCC specifications. However, unlike poorly
constructed round cabling, crosstalk noise in the
bus is not a problemw th flat ribbon cable.
Crosstal k noise is best controlled in round
cabling by careful conductor placenment (clocks in
the center, data around the periphery), and by
using twi sted-pair cables. The conbi nation of
cabling types (round versus flat) and quality
(shi el ded, grounded, etc) within a single SCSI bus
can create cabl e i npedance m snat ches, anot her
conmon source of frustrating SCSI probl emns.

The 3 neter and 6 meter length limts suggested
for 10 and 5MB per second transfers (Fast SCSI-2
and SCSI-1 respectively), are aimed at eliminating
potential data problens on the SCSI bus.

Wth many integrators not readily able to provide
specifications as to how their cables are
constructed, it is usually very hard to determ ne
if the purchased round SCSI cable will work error-
free in the target SCSI environment. There are
SCSI round cabl e 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
t hese conditions, and nany singl e-ended SCS
applications will al so have troubl e nmintaining
uncorrupted signal transm ssions with cable nore
than 6 feet long, as nost of the ground lines are
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not connected. Even if all of the wires are
connected, and even if tw sted pair cable nmade
specifically for SCSI is used, dependi ng upon how
the cable is wired to the connector, there can

al so be problens. The twi sted pairs on the cable
must be matched with the correct pin nunbers.

O herwise it is possible to have the plus side of
two signal lines going through the same wire pair
i nducing interference between the signals. This
causes problems on fast SCSI-based systenms, and
systems with |l onger SCSI cable lengths. As is the
case also with SCSI term nation issues, STB
reconmends careful exam nation of cabling

speci fications as part of a properly engi neered
SCSI environment. Cabling problenms present
chal l enging and frustrating problens in the rea
wor |l d of SCSI.

Simple Peripheral Installation Guidelines

SCSI gives new neaning to the term "plug-and-
play." A single peripheral attached to a natching
host adapter is usually easy to install, but when
you plug several into a single host, things can
get nore conplicated. The SCSI-2 draft

speci fication, universal drivers, and easier
installation routines go a | ong way toward maki ng
things easier. But even so, it s likely that you
Il cone up against at |east one or two problens
along the way. Here are eight tips for getting
your setup to go as snoothly as possible.

1. Start sinple. 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 wll

want to continue installing devices one at a tine,
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checking to see that they are working before
noving to the next. This may seemlike a bit of
extra work (you will have to install and reinstal
device drivers for nost of the peripherals, for
exanpl e), but in a conplex setup, this is often a
shortcut in disguise.

2. Make a list. Wen adding a new device, nake
sure that you know all of the existing SCS
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; otherw se
prepare to check the junper or switch settings on
each peripheral in the chain. O better yet, keep
an up-to-date, easily accessible list of all the
SCSI peripheral 1Ds on the chain, as well as the
I/ O address and BI OS (Basi ¢ | nput/Qutput System

| ocation of the host adapter. Devices with | ow
nunber settings have a higher priority. As a rule,
you Il 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 systens
(such as those that are Uni x-based) expect to find
them set there. In certain cases, some operating
systens al so expect other peripherals, such as CD
ROMs, to hold specific IDs; check your software
and adapter nanual s before installation. SCO Unix,
for exanple, expects a CO-ROMto be |ocated at
ID5. If you ignore such rules, the system nay

i gnore your device.

3. Internals first. Try to install all your
internal units first (starting with hard disks).
But install themone ar a tine and before you
start experinenting with external devices and
term nation. Adding an external device means you
need to make a change in the devices that are
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term nat ed

4. Cbserve proper termnation. In a SCSI set up
each end of the SCSI chain nust be terminated. If
you have only internal or external devices on the
bus, the host adapter and | ast device on the chain
should be termnated. If you have external and

i nternal devices on the chain, you will generally
termnate the first and | ast of these devices but
not the SCSI host adapter.

5. Maki ng connections. There are a variety of
SCSI cabl e connectors; 25-pin for SCSI-1, 50-pin
for SCSI-2, and 68-pin for the Wde-SCSI. Look at
the connectors on the itens 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
possi bl e, but no shorter than one foot long (to
avoi d signal noise.)

6. Check and test. Turn on any external devices
bef ore booting your PC, npst external devices nust
be running to be recognized by their driver when
the PC boots. If a unit (or the whol e chain)
fails, try the follow ng: Check the |ID nunbers and
cabl e 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
nessages during the initialization of the
configuration files. Make sure all drivers are

| oaded properly.

If you can isolate an of fendi ng device, reposition
it el sewhere on the chain. If that fails, change
its I D nunmber; perhaps the device is just unable
to work at the ID nunber for which it was set.
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Next, try swappi ng cabl es between units and
experinment with different comnbinations of

term nation, changing one elenent at a tinme. There
may be a conflict, or the term power |evel may not
be sufficient.In the latter case, you may have to
add a termnator to the host adapter or even to
anot her device on the chain.
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Appendi x A
Request Sense & Sense Key Interpretation

Sense Key Descri ption

1lh

2h

3h

4h

NO 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
CONDI TI ON or COMVAND TERM NATED st at us because one of
the filemark, EOM or ILI bits is set to 1.

RECOVERED ERRCR. I ndicates that the |ast command
conpl eted successfully with some recovery action
perforned by the target. Details may be determ ned by
exam ning the additional sense bytes and the
information field. Wen nultiple recovered errors
occur during one commuand, the choice of error to
report (first, last, npst severe, etc.) is device
speci fic.

NOT READY. Indicates that the |ogical unit addressed
cannot be accessed. Operator intervention may be
required to correct this condition.

VEDI UM ERROR. I ndicates that the conmand terni nated
with a non-recovered error condition that was
probably caused by a flaw in the nmediumor an error
in the recorded data. This sense key may al so be
returned if the target is unable to distinguish
between a flaw in the nediumand a specific hardware
failure (sense key 4h).

HARDWARE ERROR. Indicates that the target detected a
non-recoverabl e hardware failure (for exanple,
controller failure, device failure, parity error,
etc.) while perform ng the command or during a self
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5h

6h

7h

8h

9h

Bh

test.

I LLEGAL REQUEST. Indicates there was an illegal
paraneter in the comuand descriptor block or in the
addi ti onal paraneters supplied as data for sone
commands ( FORMAT UNI T, SEARCH DATA, etc.). If the
target detects an invalid paraneter in the conmand
descriptor block, then it shall ternminate the comand
without altering the medium If the target detects an
invalid paraneter in the additional paraneters
supplied as data, the target may have already altered
the medium This sense key may al so indicate that an
invalid | DENTI FY nessage was recei ved.

UNI T ATTENTION. Indicates that the renovabl e nedi um
may have been changed or the target has been reset.

DATA PROTECT. Indicates that a comand that reads or
wites the nediumwas attenpted on a block that is
protected fromthis operation. The read or wite
operation is not perforned.

BLANK CHECK. Indicates that a wite-once device or a
sequential - access devi ce encountered bl ank medi um or
f ormat - defi ned end-of-data indication while reading
or a wite-once device encountered anon-bl ank medi um
while witing.

Vendor Specific. This sense key is available for
reporting vendor specific conditions.

COPY ABORTED. Indicates a COPY, COVPARE, or COPY AND
VERI FY conmand was aborted due to an error condition
on the source device, the destination device, or

bot h.

ABORTED COVMMAND. Indicates that the target aborted
the comrand. The initiator may be able to recover by
trying the command agai n.

EQUAL. Indicates a SEARCH DATA command has sati sfied
an equal conpari son.

VOLUVE OVERFLOW Indicates that a buffered
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peri pheral device has reached the end-of-partition
and data may remain in the buffer that has not been
witten to the nedium A RECOVER BUFFERED DATA
conmand(s) may be issued to read the unwitten data
fromthe buffer.

Eh M SCOWARE. Indicates that the source data did not
match the data read fromthe nmedi um

Fh RESERVED.
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