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Section 1 Introduction

Section 1

Pc-Check®
From Eurosoft

Pc-Check is a fast, accurate and easy-to-use diagnostic tool from
Eurosoft that enables you to check completely the configuration and
reliable operation of IBM-AT-compatible PCs. Pc-Check is extremely
useful to manufacturers and repairers of PCs, informing all user levels
onthearchitecture and operational reliability of PC hardware. Stringent
routines test the entire PC by exercising each hardware component
and indicating those areas that fail to respond perfectly.

Note: We recommend that you run Pc-Check regularly to ensure that
your machineis up to standard.

When you run the Pc-Check software on your PC, its simple menu
selection alows you to choose the tests and reports you require. The
program can test that all the components are functioning correctly. It
provides a thorough summary of the system configuration, including
al memory areas, floppy, hard and CD-ROM/DV D drives, the nature
and address of 1/O ports, type of display, and so on. You are then
guided by amenu to select the advanced diagnostic facilities that will
lead you easily and logically to the area causing problems, or to verify
hardware accuracy.

Although thismanual assumesthat the reader hasagood understanding
of PC architecture, it can be used equally well by those who are less
confident to determine whether afault actually exists. The user will be
able to follow the steps shown on the test screens, and the following
chapters in this manual are arranged in the same order as the tests.
When more help is needed, this manual provides the information.

All that is needed for Pc-Check to test, verify and report in detail on
your PC is. a working system core, a functioning central processor
unit, afloppy disk drive, and enough memory to load the program.

Pc-Check is supplied with al the instructions and software you need
to test your system. Loopback connectors are avail able from Eurosoft
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to test the peripheral ports properly. If you are using Pc-Check DOS,
instead of Pc-Check Self-Boot, you may also need to create a special
‘Clean Boot’ disketteif you have extended memory (see Section 2.3.2
for instructions).

Pc-Check Self-Boot allows you to perform diagnostics without fear
of interference by memory managers, device drivers and even DOS or
Windows. You will not need to edit your normal CONFIGSYS or
AUTOEXEC.BAT filesto bypassthe utilitiesyou normally need to run
standard applications. These are automatically eliminated and thus
ensure a ‘clean’ testing environment independent of the operating
system.

Pc-Check Sdlf-Boot runs independently of the machine's normal
operating system so there is no need to have either a bootable DOS
diskette or a hard disk to run tests.

Note: Pc-Checkisone of arange of products available from Eurosoft.
Other items include diagnostic hardware and utility programs
for PC fault analysis and testing.

Contents and Index

Rather than provide an Index, this manual contains a comprehensive
Contents Section, which inherently lists every sub-section topic in the
same logical order as the items in the Pc-Check menus. Where the
main reference for a given topic has additional cross-references, these
will then be found within the text itself.

System Requirements

Pc-Check requires approximately 500KB of base memory and is
designed to operate on machines which are 100% IBM PC-AT
compatible. Pc-Check does not support XT machines. In some cases,
testing will be limited to the hardware present, i.e. certain memory
tests require a 386 or higher processor.
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Section 2 Getting Started

Section 2

GETTING STARTED WITH Pc-Check®

2.1  Unpacking

Confirm that your Pc-Check package was in good physical condition
when it was supplied to you.

Check that it contains the following items:-
1. A package containing either:
one 3.5" program diskette, or:
two 3.5" diskettes (a program diskette and a backup diskette).
2. Thismanual
3. L oopback plugs (generally included with the package)
4. USB Preferred Port plug (generally included with the package)

5. Your Product Registration Card.

6. Kitbag.

IMPORTANT

Promptly registering your product with us entitles you to
immediate supportand provides you with the opportunity
to be notified of updates, enhancements and special
offers on maintenance and diagnostic products from
Eurosoft. Please be certain to return your completed
registration card right away.
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NOTES ON RUNNING Pc-Check

Do not run Pc-Check DOS on a PC that is being used as
a file server, or under any version of Windows, OS/2 or
Desqview. Disable any Power Management system.

If operating directly from floppy diskette, do not remove
thediskettewhilerunning the program, excepttoreplace
it with a data diskette when writing/reading special files
to/from the drive for a specific purpose: in that case
replace the program diskette immediately afterwards.

References are made below to diskette drive A: for
simplicity. If you work with drive B: instead, merely
substitute B: for A: consistently.

2.2 Program Diskette Back-Up

IMPORTANT

If you have received a copy-protected program diskette
accompanied by abackup diskette, read theinstructions
below under “Replacing a damaged program diskette”.
If you havereceived asingle program diskette, follow the
instructions under “Backing-up your original diskette”.

221 Replacing a Damaged Program Diskette

If you have received a copy-protected program diskette, then a
backup diskette of the software will also have been included in your
package. Please do not use the backup diskette unless your master
diskette program becomes corrupted.

Please send any corrupted software program diskettes back to your
nearest Eurosoft address, or to an authorised representative, for
replacement.

Once the software diskette has been received, replacement is free of
charge within the upgrade period of one year.
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Getting Started

2.3

2.2.2

Backing-up Your Original Diskette

1

2a

2b.

3.

Before you begin testing with Pc-Check make a copy of your
original Pc-Check diskette on a normal working PC. DO NOT
use the DOS *COPY’ command, or “drag-and-drop” copying
inWindows® Explorer. Make sure the Pc-Check original diskette
is write-protected to prevent loss if you make a mistake.

To back-up your diskette using Windows®;

Place the original diskette in the A: drive, and run Windows®
Explorer. Right-click over the floppy drive icon, and select
“Copy disk...” from the drop-down list. Follow the on-screen
instructions. For the copy, use a blank, formatted, write-
enabled diskette of the same type as the original.

Alternatively, under DOS, use ‘' DISKCOPY’ asfollows:-

Obtain a diskette of the same type as the original. The diskette
does not have to be formatted but if it isformatted and contains
data, the data will be lost.

Then enter:
DI SKCOPY A: A

Follow the on-screen instructions, inserting the Pc-Check original
diskette when you are asked for the “ source disk”, and the disk
to which you are copying Pc-Check when you are asked for
the “target disk”. You may be asked to insert the source and
target disks more than once if your machine does not have the
memory to make the transfer in one operation.

Store your Pc-Check original diskette in a safe place.

Loading DOS Pc-Check®

(for Pc-Check Self-Boot see Section 2.4)

Note: To perform the Memory Tests or obtain PCI information, you

must disableall extended memory managers (See Section 2.3.2).
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231 Command Line Operation

Pc-Check can be run either interactively under user keyboard control,
as described in later sections of the manual, or via command line
operation, which requires little or no user attention.

You can run Pc-Check from the command line by giving certain
switch parameters which are described in the following paragraphs.
These * switches' make Pc-Check run either without attention, or with
only minimal attention when user acknowledgement of visual
information is required.

The switches follow the norma DOS convention and are explained below.

All arguments (including the name of the Burnfile) are non-positional
and case-insensitive. The argument template is as follows:

PCCHECK [/BW] [/EC] [/MM Num] [/MP Num] [/RF Name]
[/RA] [/RC] [/RP] [/RM Name] [/RS Num] [/RT Name]
[/BB] [/BC] [/BD] [/BE Num] [/BM Num] [/BP] [/BS]
[[JF Name] [/JA] [AT] [AJSF [/CS Name] [/CR Name]
[/CT] [D Name] [/IF] [/IT] [IC Namel [/10 Name]
[[HMD Time] [/HMC Num] [/HDD Time] [/HDL Num] [/IE]
[/QM] [JUM] [/MI] [/MH Num] [/KS] [/IND] [/DS] [/LD]
[/UP Num] [Burnfile Name]

Where: Square brackets| ] indicate optional items; ‘Name' and ‘ Num’
indicate the need to supply appropriate information.

Note: Starting without a burn-in file brings up the main menu.
/BW forces the use of a monochrome colour scheme.
/EC  enablesloading of the Configuration Manager.

IMM specifies a Microsoft compatible mouse on the specified
COM port.

IMP  specifies a PC-mouse compatible on the specified COM port.
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/RF  should be followed by the filename (and path) of the Burn-In
tests report file. This is the same data as you get from the ‘Print
Results Report’ when you select that option from the Main Menu,
except that the variable fields for the machine name, tester’s name etc.
are left blank (unless modified by /RM and /RT). The filename
supplied may aso refer to DOS devices such as PRN for the printer
and COM1 for the first seria port.

Note: If the filename you nominate does not already exist, Pc-Check
creates it for you. If the file does exist, then the new data is
added to the end of the data in the existing file.

/RA  modifies the operation of the /RF report generation. The normal
default isonly to list the tests actually run during Burn-In, but adding the
/RA switch causes the report to list al tests whether they are run or not.

/RC writes areport after each component during burn-in.
/IRP  writes areport after each pass during burn-in.

/RM allows the entered machine name to be displayed in reports
and logs. Maximum of 20 characters. See Note below.

/RS specifies a machine serial number which appears on reports
requested from the command line, and also as the default serial
number when a report is requested interactively. Maximum of 20
characters. See Note below.

IRT  specifies auser / tester name which appears on reports requested
from the command line, and also as the default tester name when areport
is requested interactively. Maximum of 30 characters. See Note below.

Note: If the name/number following /RM, /RS and /RT contains
spaces, the text string must be included in double quotes, eg
"John Smith".

If the first character of the name/number following /RF,
/IRM, /RS, IRT is ? (for example /RT ?Smith), then an
interactive window appears which allows changes to be
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made to, say, what had been specified in a default batchfile.
For example, if the default batch file includes:

/RM machine name /RS? /RT "John Smith"

then the interactive window appear s with the machine name
and tester filled in, and the serial number blank. All three
fields can then be changed.

/BB outputs beep codes when items under test fail. (See Section 5.5
for a definition of each beep code.)

/BC sounds a repeated two-tone beep to indicate completion of
burn-in. Thisis NOT a BEEP code.

/BD specifies that the system returns to the DOS prompt on test
completion. Thisis particularly useful when you run the tests from a
batch file. Pc-Check exits with an error level setintherange0to 3 as
defined below. A batch file can detect this and initiate different
appropriate action. Required if any reports are to be generated, or if
POST or SIB output is requested.

The error levels provided by /BD are:
0 everything ran, with no errors
1 everything ran but there were failures
2 burn-in was interrupted by the user
3 bad option on the command line.

/BE causes Pc-Check to abort the Burn-In testing if [Number]
amount of errors occur.

/BM alows a ceiling value to be set for the modem baud rate for
burn-in testing. It isadvised that an interactive test be used to establish
asensible maximum value in advance. If this parameter is omitted, the
default strategy described in Section 4.9 is used.

/BP  causes Pc-Check to output diagnostic codes to a POST (Power
On Self Test) Card during testing and Burn-In. (See Section 5.5 for a
list of POST Codes.)
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/BS commands Pc-Check to use a SIB (Status Indicator Box)
during Burn-In testing. (See Section 5.4 for the use of SIBs.)

/{JF  should be followed by the filename (and path) into which
error-logging information is inserted during Burn-In testing. This
journal will contain alist of the teststhat failed during Burn-1n stating
the device reference, if applicable, and the pass number in which the
device failed. The filename supplied may also refer to DOS devices
such as PRN for the printer and COM1 for the first serial port, if not
self-booted. The journal can be viewed with any text editor.

Note: If the filename you nominate does not already exist, Pc-Check
creates it for you. If the file does exist, then the new data is
added to the end of the data in the existing file.

[JA  writesajournal log line for each selected component which is

found to be or appearsto be absent (for exampleif no CD-ROM drive

is present).

AT  logsthe start and end of each test in the journal: if not included,
then only failed tests are logged.

1JS  writes asummary of the tests to the journa at the end of testing.

/ICS specifies a filename to which to save the contents of CMOS
memory.

/ICR specifies a filename from which to restore the contents of
CMOS memory.

ICT  reboots the machine after performing CMOS operations.

/ID  specifies a filename to which to write a hardware ID image
(HI1) or machine ID descriptor. Default format is . XML.

/IF  causes the file requested by /ID to be output as text (.TXT).

/IT  exits program after writing hardware 1D image (HII).
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/1C  specifiesthefilename of areferenceimage used asacomparison
with current burn-in HII.

/10 specifies an output filename which lists differences between
the burn-in HII and the reference image.

HMD Hard Disk Media Duration: setsthe duration limit for hard disk
media tests (adaptive coverage). Format: [xxh] [xxm] [xxs]. Ignored
if the time actually required for the disk tests is less than this value.

HMC Hard Disk Media Coverage: sets the level of coverage for hard
disk mediatests (fixed coverage). Entered as a number between 1 and
100, indicating the percentage coverage required.

/HDD Hard Disk Devicetest Duration: sets the duration limit for hard
disk device tests (adaptive level). Format: [xxh] [xxm] [xxs]. Ignored
if the time actually required for the disk testsis less than this value.

/HDL Hard Disk Devicetesting Level: setsthetest level for hard disk
device tests (fixed level). Entered as a number between 1 and 100,
indicating the percentage coverage required. For example, if set to 50,
then only half the amount of tests will be performed.

/IE  Ignore ECC errors if correction of memory data is successful.
During amemory test, if the ECC has successfully corrected an error,
the memory test would normally still fail the component: this switch
allows suppression of these failures.

/QM  suppresses module mapping assumptions in the Memory Test.
Normally, Pc-Check uses information obtained from the system to
deduce which physical addresses map onto which memory modules,
in order to pin-point which module is faulty. Sometimes the system
information isincomplete or very obviously inaccurate: in these cases
Pc-Check will attempt to deduce the mapping if it is safe to do so.
However, if the /QM switch is set, then if Pc-Check detects the
dlightest problem with the system data, it will instead resolve al
memory to one device entitled “nnnNM B accessible system memory”.
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/UM  Force memory tests to unify modules.
/M1 Enables“Memory Intelligent Preservation” (used for PXE boot)

/MH  Set hundredths of a second per MB for uTL Memory Test.
Default 150 (1.5 sec/MB). See Section 4.3.12 for further explanation.

/IKS disables keyboard self-test.

IND  never disable DMA.

/DS disables legacy Sound card detection.
/LD Relax testing of DMA channels O and 1.

JUP  sets number of USB ports that require test plugs: 0 = all,
default = 1

[Burnfile Name] represents the name of the script file containing the
list of Burn-In tests.

For afull list of command line switches type:
PCCHECK /H or PCCHECK /?

and alist of options will be displayed on the screen. Thislist is adso
available via the System Information Menu (see Section 3.17).

For example, if you want everything recorded, enter a command
similar to that shown below using the file names and extensions of
your choice. If these files are to be stored in adirectory that is not the
same directory in which PCCHECK.EXE resides, you must give the
full path ahead of the file name.

PCCHECK /JF ERROR.FIL /RF BURNO3.RPT /RA /BD
CONFIGQO3.DTA

Note: When Pc-Check is started with a Burn-In file, all devices
requested at the time the burn-in file was created will be tested
if they are available.

If preferred, these instructions can be written to a suitably named
BAT file, so that they can be run under DOS in the normal way and
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re-used. It is recommended that Pc-Check's own System File Editor
is used for this purpose (accessed via the System Information Menu
- see Section 3.18). Alternatively, the file may be prepared using
another text editor, such as Windows® NOTEPAD, or a DOS editor
for older systems.

The syntax and method of use with Pc-Check Self-Boot differs
somewhat from the above, as described in Section 2.4.

2.3.2 Disabling the Extended Memory Manager

If your computer uses a memory manager, Pc-Check requires this
memory manager to be disabled for certain tests to be performed. See
Appendix C for further information.

2.3.3 Loading Pc-Check® From Diskette

Insert the diskette containing Pc-Check into drive A: and if necessary
set the path to this drive; then type PCCHECK <ENTER>

Note: Alternative start-up commands are used if advanced Burn-In
tests are required (see Sections 5.3 and 5.4).

Loading Pc-Check® Self-Boot

(for DOS Pc-Check see Section 2.3)

241 CMOS Setup

Normally acomputer is configured so that it will look to seeif thereis
a floppy disk inserted into drive A: when you switch on or reset.
Pc-Check normally requiresthe computer to beinthisstate. However,
if the computer has been set to ignore drive A: as a boot device (by
configuring the CMOSin your BIOS setup), then read the documentation
that comes with your computer for specific details on how to set your
system to boot from drive A:. When you have finished your self-boot
Pc-Check session, remember to set your system back to your standard
configuration.
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2.4.2 Loading Pc-Check® Self-Boot From Diskette

1. Insert the diskette containing Pc-Check in drive A: and switch
on or reset the computer.

2. After a short while, you will see the Pc-Check Main Menu.

3. Proceed with your testing but take note of the Limitations (see
Section 2.4.4).
A message is given if you attempt to select a menu option that
isnot available.

4. When you exit Pc-Check your computer will attempt to re-
boot, so you must remove the Pc-Check diskette.

2.4.3 Command Line Switches

Asthereisno prompt availablewith Pc-Check Self-Boot, the Command
Line options must be written to afile called CMDLINE.TXT and the
system re-booted to enable Pc-Check to read and use the commands.
It is recommended that Pc-Check's own System File Editor is used
for this purpose (accessed via the System Information Menu - see
Section 3.18). Alternatively, the file may be prepared using another
text editor, such as Windows® NOTEPAD, or a DOS editor.

Note: The instructions for Self-Boot Command Line options are the
same as for DOS Pc-Check (described above in Section 2.3.1),
except that the initial keyword PCCHECK is omitted.

Example: /JF ERRORSFIL /BD /BS

Thiswill logfailedtestsinto afilecalled ERRORS.FIL, will display the
final outcome on a Pc-Check SIB (Status Indicator Box) if fitted, and
exit when finished. (See Section 5.4 on SIBS).

Note: SBs are available directly from Eurosoft.

If Burn-intesting isrequired, the CMDLINE. TXT filewill inturn refer
to [Burnfile Name] (an additional file containing the required Burn-In
tests), which can be generated using either the Immediate or Deferred
Burn-In Testing options from Pc-Check’'s Main Menu. This file can
have any valid DOS filename, e.g. BURNFILE.DAT.
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A full list of command line switches can be viewed via the System
Information Menu (see Section 3.17).

If you attempt to run Pc-Check Self-Boot with an invalid
CMDLINE.TXT file (for instance, it contains an invalid switch), you
are presented with the full list of command line switches followed by
the contents of CMDLINE.TXT. You will then be prompted to re-boot
the system. You should use a text editor to correct CMDLINE.TXT
and then try again.

Appendix A contains a checklist of the steps required to create and run
Self-Boot Batch Files.

2.4.4 Limitations

When running Pc-Check Self Boot thefollowing optionsareunavailable
due to the appropriate device drivers not being loaded:

CD-ROM/DVD Tests (non IDE); SCSI Utilities; and possibly the
PCMCIA Information and Audio Devices PCM Sample Test.

Note: The Main Menu contains an option “ About PC-CHECK”
which lists those device drivers which are and are not active.

Main Menu

Whichever of the above procedures you select will now cause the
Main Menu to be displayed, after the introduction screens. You will
return to the Main Menu on completion of each option you select.

You should use the arrow keys on your keyboard to highlight your
choice and press <ENTER> to start the procedure. Instructions are
given on screen about which keysto press. Generally, the arrow keys
enable you to highlight your choice, the <ENTER> key starts the
operation and the <ESC> key returns you to the previous menu level.

The Main Menu contains an option “ About PC-CHECK”: in addition
to version and copyright information, this panel lists those Pc-Check
components which are and are not active.
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Thefinal optionis“Exit (Save)” which allows the user to review and
save the session’s Results Summary, before exiting Pc-Check.

If Pc-Check is loaded with memory managers, a warning message is
displayed at the bottom of the main menu.

Note: When you exit Pc-Check, remove any diskettes and reset your
computer.

You are now ready to start testing. Look at the following sectionsto
find the appropriate explanations for the tests you wish to run.
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Section 3
SYSTEM INFORMATION MENU

Thisisthe first option from the Main Menu. If you pressthe <ENTER>
key whilethe SY STEM INFORMATION MENU ishighlighted, youwill
be presented with the corresponding menu screen. The subsections on
the following pages explain each option in turn.

System Overview

3.2

Pc-Check examines your machine’s configuration and produces a
summary of what it finds. Check that the reported configuration is
what you would expect, and investigate any irregularities before you
go any further.

Note: On legacy configurations, incorrect values for the total amount
of memory may be given when 286 & 386 Memory Managers
such as QEMM, Bluemax, 386MAX & LIMSIM are operating.

Note: Pc-Check lists physical hard drives, not logical volumes, so a
hard drive that has been partitioned into two volumes (C: and
D:, for example) is treated as one drive.

Hardware ID Image Menu

A Hardware |dentification Image (HII) isafile, stored in aformat that
is convenient for further processing, which contains a detailed
configuration snapshot of the host PC. Files can be used for inventory
records, or, if compared against previously saved images, can be used
to pinpoint configuration changes.

Selecting Hardware ID Image Menu leads to a screen which is split
into left and right panels.

Theleft panel givesthefollowing general information:

HIl can create an XML document describing your system.
Thisfilecanbeviewed and printed by usingitin conjunction
with the .XSL file provided with Pc-Check (HII.XSL) and
internet browsing software that imports XML.
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XML Documents can be used in production to ensure
identical builds. Such a comparison can be included in
a burn-in. In maintenance they can be used to identify
components that have since been added or removed.

Note: Advanced XML Options are discussed in Appendix D.

Theright hand panel isthe HIl Management Menu.

3.2.1 Write System HIl as XML File

Selecting this first option shows the selected file type of XML, and
prompts for input of afilename. Pressing escape at this time aborts back
to the menu. If the entered filename has no extension, .XML wiill
automatically be appended. Having entered afilename, press<ENTER>.
A central window pops up with a 0% - 100% progress bar, first showing
the progress of Hardware I dentification Image capture (i.e. to memory).
The bar then resets to 0% and shows progress of file write operation.
The text changes to reflect which pass the program is on.

Note: XML HII files from versions of Pc-Check before V5.60 are not
compatible.

3.2.2 Compare System HIl with XML File

You arefirst prompted to identify the existing XML file which contains
the original system specification, against which you wish to compare the
current machine specification. Pc-Check then obtains the current
specification, and undertakes a comparison of the two specifications.
The result, either a message confirming that they match, or a list of
differences, is then displayed. You may press <X> or <T> to save any
difference information as either an XML or TXT file respectively.

3.2.3 Write HIl as TXT File

This option shows the selected file type of TXT and prompts for input of
a filename. Pressing escape at this time aborts back to the menu. If the
entered filename has no extension, . TXT will automatically be appended.
Having entered afilename, press <ENTER>. A centra window pops up
with a 0% - 100% progress bar. In this instance capture and write are
performed together, such that the bar moves acrass once only.
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3.3

Note: The format of the text HIl is identical to that of previous Pc-
Check versions.

Upon completion of either write operation you are returned to the Hil
Management menu.

Exit takes you back to the System Information Menu, as does <ESC>.

Note: File compare utilities such as ‘fc’ can be used to compare Hil
files taken on different occasions: this will highlight
configuration changes to the PC.

Note: The TXT format is a convenient general format for users who
wish to store Hll filesin their own databases. Some databases
may support XML files.

System Management Information

34

Displays information obtained from the system BIOS for a variety of
aspects of the system. To view the information, first press <ENTER>
to clear the warning text, and then select an option from the list and
press <ENTER>.

IMPORTANT

This information is read from text and numerical
information heldinthe BIOS. Unfortunately, not all system
BIOS have been updated in line with changes to actual
hardware. Experience shows that the more modern the
BIOS, the more reliable the information tends to be.
Discretion is therefore required when interpreting these
displays, butthe facility is included because some of this
information is difficult to obtain elsewhere. In some
cases, there is no BIOS information at all, in which case
the following message is displayed:

"System Management BIOS extensions not found"

PCIBus Information

The PCI Bus is scanned, and information presented about the devices
found, including: memory, 1/0 port usage, and any interrupt requirements.
Information about the manufacturer and type of device isa so displayed.
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IDE Bus Information

3.6

This option provides parameter information for IDE devices. A sub-
menu is displayed, which lists all detected devices. Use the cursor
keys to select a device from the list. Press <ENTER> to view the
information. Press <ENTER> or <ESC> to return to the sub-menu.
Then press <ESC> when you are ready to return to the Main Menu.

IMPORTANT: Not all IDE type devices support this function.

PCMCIA/CardBus Information

To obtain any information about your PCMCIA installation at all, you
will require the software drivers for the installed or built-in (laptops)
host adapter. These are known as the Socket Services. The PCMCIA
Host Adapter Information can be displayed with only the Socket
Services loaded. Further information would also require the presence
of Card Services, software drivers that mediate between the card
specific drivers or software and the Socket Services. It is possibleto
have more than one host adapter: therefore it is possible to have more
than one set of Socket Services. However thereis only ever one set of
Card Services. The need for drivers may preclude the ability to obtain
PCMCIA information when running Self-Boot, unless the BIOS has
integrated support for PCMCIA.

A typical PCMCIA system will feature one host adapter with two
sockets, and both Socket and Card Services.

All PCMCIA screens are aware of any ‘hot-plug’ changes madeto the
configuration (primarily card insertion and removal), even being able
to indicate a change of card battery state.

3.6.1 PCMCIA Host Adapter Information

The PCMCIA Host Adapter Information Screen issplit into two sections.
I nformati on about the host adapter hardwarefillsthetop, whileinformation
about the Socket Servicesthat drive the adapter fills the lower portion. It
is possible that one set of Socket Services may drive more than one
adapter and so may feature more than once at the same level.
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The menu on this screen has options for moving to the Socket
information for the currently selected adapter, and selecting the next
or previous adapter in a multi-adapter system.

Host Adapter Number

A logical number used uniquely to identify this host adapter. The order
of host adapter numberingisusually dictated by the order of installation
of the associated Socket Services.

Sockets

Thelogical numbering of the sockets provided by this adapter and aso
in parenthesis the total number of sockets, e.g.: 1-2 (2).

Memory or I/O Windows

The maximum number of windows that are available to map into
system memory or I/O space that the host adapter can create and
assign to its sockets. For example a card featuring a serial port may
have a standard 1/0 range such as 2F8H-2FFH assigned to it, which
would constitute one memory or 1/O window.

EDC Generators

EDC - Error Detection and Correction. Some host adapters may
feature facilities to generate this kind of logic.

Sockets Share Power Levels

Either yes or no. If the sockets share power levels, then each socket
cannot be programmed independently of the other. If the card in one
socket has specific requirements that are not matched by a card in
another, they cannot be made to operate simultaneously. Typically this
reads ‘'no’.

Sockets Share Data Bus Width

This is also yes or no. Shows whether the data bus width is
independently programmable for each socket. Typically ‘no’.
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Status Change IRQ

Each host adapter requires an IRQ of its own. It uses thisto notify the
Card Services of events such as, primarily, a card being inserted into
or removed from a socket. The currently selected IRQ and its state
(Active or Inactive) are reported. When Inactive, the IRQ may not
have been configured and so carry a value that appears to conflict
with other hardware: thisis not of concern owing to the inactive state.

Supported IRQ Options

A list of all the IRQswhich the host adapter can be programmed to use
for the Status Change IRQ above.

Vendor Identification String

The string inserted by the vendor of the Socket Services which will
usualy give (in the form of a copyright message) the name of the
Socket Services vendor and may also give the host adapter chipset
type for which it is designed.

Vendor Revision

The vendor’s own maintained rel ease number, to ensure that you have
the most up-to-date Socket Services version, for example.

PCMCIA Compliance

Thelevd of the PCMCI A specification to which the Socket Servicescomply.
This may affect your ahility to use certain cards or Card Services.

Socket Services Entry Point

The entry point (obtained from Card Services) to which software must
gototak directly to the Socket Servicesrather than to the Card Services.
When the Card Services are not loaded the INT 1AH interface is active.

3.6.2 PCMCIA Socket Information

Only available when the Card Services are installed. The information
relates to the current configuration of the socket and so contains little
information when there is no card installed in that socket. When a
card isinstalled in the socket which has been either part configured
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by the Card Services or completely configured by its driver, this
screen gives its configuration.

The menu on this screen has options to obtain the card information for
acard inserted into the socket, and for moving to the next or previous
socket. Note that you are not prevented from selecting this option if
there is no card: Card Services information can always be viewed.

Socket Number

The logical number of the socket. All software referring to sockets
will use their logical numbers (i.e. The card in socket 1is...). The
order of installation of Socket Services drivers usually dictates the
order of numbering of the sockets.

Card Inserted

Whether a card has been detected asinserted in the socket. This could
indicate for instance that the card insertion is not being detected.

Assigned IRQ

If the socket has been successfully configured for an inserted card,
and the card requested the use of an IRQ, the selected IRQ that has
been channelled to the socket is given. The IRQ will aso be indicated
to be Exclusive, Shared or Time Multiplexed.

I/0O Lines Enabled

The number of 1/0O address lines that are enabled at the socket. The
remaining address lines at the socket are unused, but the bus address
lines stop at and are decoded by host adapter logic instead. A card
requiring 8 1/0 locations could take only 3 address lines and require
that the adapter perform the remaining decode by use of amemory or
[/O window.

Power

Figures are given for Vcc, Vppl and Vpp2. Not all cards use both the
common and programming voltages. Notethat VV ppl and V pp2 display
the current state, which may be under the control of client drivers,
and therefore might indicate other than the expected value.
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Memory and I/O Windows

Thislist of memory and 1/0 windows shows what memory type (i.e.
main memory or 1/0) and the data size that is transferred (either 8 or
16 bit). The address and size of the window are also given.

3.6.3 PCMCIA Card Information

The menu on this screen has options to move to the next or previous
socket to view cards in other sockets. On some systems, some minor
confusion can occur since some ISA-PCMCIA adapters place socket
1 at the rear of the computer and socket 2 at the front. Socket 1 isthe
default socket when the PCMCIA information is first invoked within
PC-Check and so the socket humber must be changed before cards
inserted at the front of the machine are visible.

Socket Number

You are currently viewing information for socket number n (see
PCMCIA Socket Information).

Card Type

A broad indication asto the generd classification of the currently inserted
card. Examples are ‘ Fixed Disk’, ‘Memory’ or * Serial Device'.

Common Memory / Attribute Memory

Every card contains at least a small amount of memory. Depending on
the card type and design, one or both of two distinct memory areas will
exist: common memory and attribute memory. These often have different
physical memory types. Theattribute memory storesthe Card Information
Structure (CIS). The CIS contains useful information about the card,
including the physical characteristics of the common and attribute
memory. Some designs place the CIS in common memory, or omit
information from the CIS such that no attribute memory type can be
shown. An example of a memory configuration might be a 4MB flash
card, with 150ns access time and the CIS placed in common memory.
The common memory would be shown as 2x2MB (4MB), Flash (150ns).
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Power Required

The power configuration thet the card requestsinits CIS. If any of the power
options are not gpecified within the CIS, they are shown as ‘default’. The
PCMCIA Socket Information gives the levels that are actudly being used,
which should tally with the gppropriate PCM CIA PC-card specification.

Backup Battery

Some memory cards require a battery for data retention. The state of
this battery is shown to be either good, low or bad. If the battery is
low, it should be replaced to ensure data will not be lost - if it is bad
then data loss will have occurred. If no battery isfitted to the card or
the state of the battery is not readable, then the entry will read ‘none'.

CIS Level 1 Version

Theversioninformation fromthelLevel 1 Version/ Product Information
Tuplein the CIS. With appropriate knowledge, this value can be used
to determine if a card is suitable to use with the installed versions of
the PCMCIA software.

Vendor Identification String

The vendor identification string from the CIS gives the card’s
manufacturer, a description of the card itself, and may also give some
kind of product identification.

Items beyond this point refer to Card Services Information.

Vendor Identification String

Theidentification string returned from Card Services, which givesthe
vendor of the Card Services in use on the system.

PCMCIA Compliance

The level of PCMCIA PC-Card Specification to which the Card
Services software is compatible. Certain PCMCIA cards may specify
aminimum level of compliance.
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Vendor Revision

The vendor’s own revision number for the Card Services software.
You can use this to ensure that your Card Services are up-to-date.

3.7 InterruptVectors

The Interrupt Vector Information screen lists the software interrupt
vectors with the interrupt number in hex and decimal, the vector that the
interrupt is pointing to in “ segment: offset” notation, plus adescription of
what the vector is normally used for (e.g., divide-by-zero interrupt).

There is more datathan the screen can display all at once so you may use
the cursor or the PgUp/PgDn keys to scroll beyond the normal display
limits. Theseinstructions are given on the bottom line of the display when
they apply. Press <ESC> to exit back to the System Information Menu.

3.8 IRQ Information

Displays the devices which are attached to the 16 system IRQs and
which loaded program or device driver is in control of them. This
eases the configuring of a new add-in card to ensure that it will not
conflict with already installed devices.

IRQs which are enabled are marked "Active: YES', otherwise "NO".
Vector shows the memory location where the interrupt is serviced, and
(for the DOS version of Pc-Check only) Owner contains the name of the
controlling program or device driver. Thisinformation is followed by a
list of devices. The devices whose IRQs are detected include:

Serial Port, Parallel Port, Hard Drive, Floppy Drive, CD-ROM/
DVD Drive, Mouse, Soundcard, Network card, ATAPI, and any
devices on the PCI bus.

All of the standard AT devices are also confirmed on the display and
their active status noted. These are:

System Timer, Keyboard, Cascade, Real-Time Clock, Co-Processor.

To detect to which IRQ each parallel port is attached requires that a
Pc-Check loopback plug isinserted in each parallel port.
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In order to detect the used IRQ of some devices, e.g. a network card,
the relevant driver must be loaded. Therefore the usage data may be
incomplete if the appropriate programs are not present.

3.9 DeviceDrivers
The information displayed differs between Pc-Check Self-Boot and
Pc-Check DOS
3.9.1 Pc-Check DOS
The Device Driver Information option lists the currently installed
device drivers with the memory location of the driver, technical
characterigtics, the standard DOS name and a short description, e.g.
“First Seria Port”.
Devices that are recognised by Pc-Check are described briefly in the
comment column.
Your system may have more device drivers than can be listed on one
screen. In this case you may use the <ENTER> or PgUp/PgDn keys
to swap between the two pages.
3.9.2 Pc-Check Self-Boot
The "About PC-CHECK" panel is displayed, listing Pc-Check's own
device drivers which are and are not |oaded.

3.10 MHz Monitor

Displays the measured processor speed over time, using a choice of
threetimebases. A histogram of time (vertical y-axis) against measured
processor speed (horizontal x-axis) is plotted. The time interval for
measurements is selected from a panel via the up/down arrow keys
(Note: <ENTER> is not required), and can be 2 seconds, 1 minute or
1 hour. This feature can be useful for checking processors having a
Speedstep facility, or where thereis a suspicion of thermal instability.
Withastable, single-speed system, the graphic will resemblearectangle.
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I/0 Port Viewer

Displays the status of the I/O ports, locates the available ports and
detects which ports are connected.

A cautionary messageis displayed, asfollows:
CAUTION - PLEASE READ THIS MESSAGE - CAUTION

Reading I/O register values may disrupt the operation of
somedevices. OccasionallyaPCmay needto berestarted.
Ifthisoccurs,turn offthe ‘Show Active Ports Only’ option.

The Portmap Settings menu appears below the message.

3.11.1  Output Device

Allowsthe user to change the device to which the I/O port information
is output. To toggle the output device between screen and printer, use
the cursor keys to highlight the ‘Output Device’ option in the menu
and press <ENTER>.

3.11.2 /0O Search Start

Allows the user to enter an address at which the 1/O search will
begin. To change the 1/0 search start address, use the cursor keys to
highlight the‘ /O Search Start’ option inthe menu and press<ENTER>
to select: a flashing cursor appears awaiting your input. You may
press <ESC> to abort, or type in a hexadecimal start address that
must be between 0 and hexadecimal FODOh to be valid. Press
<ENTER> to accept the value. Note that if you enter an address
above FODONh, it will be curtailed to this value. After <ENTER> is
pressed, the portmap menu will update to show the new address.

Note: The address entered will be rounded down to a multiple of 8.

3.11.3 Show Active Ports Only

With this option the user may choose to view all the I/O addresses
within the selected range or only the active 1/0 addresses. To toggle
between settings, use the cursor keys to highlight the ‘ Show Active
Ports Only’ option in the menu and press <ENTER>.
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3.11.4  Accept Settings as Shown Above

Allowsthe user to continue and display the 1/0 port information using
the displayed settings.

To continue, and display the I/O port information, use the cursor keys
to highlight the ‘ Accept Settings as Shown Above' option and press
<ENTER> to select. Thel/O port information will then be displayed to
the selected output device.

3.115 1/0 Port Viewer

When the /O port information is displayed on the screen, dl active portswill
be shown in YELLOW, or HIGHLIGHTED on monochrome systems.

Contents  Description

Description A short description of the I/O port

In-Use Determines if the port is active or not by displaying ‘Y’
or ‘N’

Address The hexadecimal location of the row’s first 1/0 port

Contents  The values contained at the I/O port locations.

The following keys are valid when viewing the |/O port information:-

™ Move the current viewing area up or down 1 line
respectively

PgUp Moves the current viewing area 1 page up

PgDn Moves the current viewing area 1 page down

Home Moves to the top of the viewing area

End Moves to the end of the viewing area

Enter/Esc  Exitsthe 1/O port viewer

Memory Viewer

Displays the contents of memory in 512-byte blocks, either low
memory only (the first IMB) or else all memory.

An introductory panel allows selection of address format, either
segment:offset for low memory display or else linear for all memory.
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Note: All linear addresses are rounded down to the nearest paragraph
(16 byte) boundary;, i.e. the last digit is rounded down to zero.

Thetop of the display gives the memory area currently being shown.
Pressing the key “I” brings up a Help Panel, giving navigational
shortcut keys appropriate to the selected address format. The keys
common to both Help Panels are as follows:

M Moves up/down 1 line

PgUp/PgDn Moves up/down 1 page

Home Moves to the start of the block

End Moves to the end of the block

+ Moves to the next 512 byte block

- Moves to the previous 512 byte block

Esc Allows a new address format to be selected

The address format-specific keys are the following:
Segment;offset address format:

(@] Allows a new OFFSET to be set
S Allowsanew SEGMENT to be set

Linear address format:
L Allowsanew LINEAR ADDRESSto be set

Pressany key to clear the Help Panel before pressing your chosen key.
Segments and offsets may be up to 4 digits long, linear addresses up
to 8 digits.

Press <ESC> to return to the introductory panel alowing selection of
an address format. Press <ESC> again to exit the Memory Viewer.

Sector Viewer

For floppy and hard drives, displays contents per sector in hexadecimal
and ASCII, with offset. Sector locations are either given in cylinder,
head and sector (CHS) format or else as linear block addresses
(LBAS). An introductory panel allows selection of adrive.

Page 3.14



Section 3 System Information Menu

If you select the floppy drive you will be prompted to swap the PC-
Check boot disk if you wish. If you select ahard drive which supports
disk extensions, as the mgjority of hard disks now do, a menu appears
alowing choice of addressformat (CHS or LBA). The address format
determines how much disk space can be displayed; CHS limits the
display to 8.4GB, whereas LBA removes this limit. (In the rare event
of your hard disk not supporting disk extensions, the display will
default to CHS limited to 8.4GB).

The top of the display gives the current sector location in the relevant
address format — CHS for floppy disks and either CHS or LBA for
hard disks.

Pressing the key “I” brings up a Help Panel, giving navigationa
shortcut keys appropriate to the address format. The keys common to
both Help Panels are as follows:

™M Moves up/down 1 line
PgUp/PgDn Moves up/down 1 page

Home Moves to the start of the sector
End Moves to the end of the sector
+ Moves to the next sector

- Moves to the previous sector
Esc Exits to previous menu

The keys that vary are as follows:

Floppy driveor Hard drive, CHS:

C Allowsanew CYLINDER to be set
H Allows a new HEAD to be set
S Allows a new SECTOR to be set

Hard drive, LBA:
L Allows a new LBA to be set

Press any key to clear the Help Panel before pressing your chosen key.
When you press <ESC> to exit the floppy drive display you will be
prompted to reinsert the PC-Check boot disk.

To exit the Sector Viewer, press <ESC> when the introductory panel
is showing.
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3.14 APM Information

Displays a variety of Advanced Power Management information, the
screen being divided into two parts. The left-hand side provides a
general information panel, and the right-hand side initially displays a
menu with the following facilities. Select Device; Change Power
State; View Power Status; Indicate CPU Usage; Get PM Event;
Change Interface Mode.

WARNING

Thebehaviour of Advanced Power Management facilities
is heavily dependent upon BIOS design, and what works
inaparticular way for one manufacturer may notdo so for
another. Also, anumber of functions are interconnected.
Highly experienced users willbe aware of these difficulties,
but others are advised to exercise caution. Particular
care should be taken with the “Change Power State”
option, because it is possible to power down the entire
system, perhapslosing previoustestresultsinthecurrent
Pc-Check session. Therefore, unless the exact behaviour
of amachineis known, it might be advisable to carry out
“Change Power State” tests in a different session.

3.14.1 Select Device

Leads to a sub-menu allowing power management for all devices or
individual devices to be examined. The menu items are: All devices,
Display; Secondary Storage; Parallel Ports, Serial Ports; Network
Adapters;, PCM CIA Sockets. Should the user wish to select anindividual
device rather than the default option of “All devices’, the user is
prompted to supply the device unit number: failure to do so correctly
will produce an error message.

3.14.2 Change Power State

IMPORTANT

Read the warning notice at the head of this APM section
carefully before using this option.
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A menu allows setting of the following power statesto be tested: APM
Enabled; Standby; Suspend; Off.

Selecting APM Enabled whenitisaready in use producesan appropriate
error message. If Standby, Suspend or Off are invoked, a warning
message such as the following is displayed:

ITCAUTION!!
Switching to Off may interrupt the operation of Pc-Check

indicating that switching to that mode may terminate the Pc-Check
session. In particular, the combination of “All devices’ and a Change
Power State of “ Off” will switch the machine off, requiring restarting
via the power switch, and the loss of any test results from the Pc-
Check run. However, some machines will also power down with
other combinations of “Select Device’ and “Change Power State”:
hence the above recommendation that the user should experiment
with Change Power State options first in a different session.

3.14.3 View Power Status

Providesinformation about AC line status, Battery status, Battery flag,
and details of battery life, for each battery in succession. Press
<ENTER> to display details of the next battery.

3.14.4 Indicate CPU Usage

A menu of two CPU Usage optionsisdisplayed: Call CPU lIdle;
Call CPU Busy.

Call CPU Idle

Notifiesthe APM BIOS that the system isidle, causing it to take some
power-saving action. If successful, a message is displayed detailing
the action taken (the CPU clock is either slowed, or stopped for 1
clock tick). Otherwise an error message is displayed.

If the CPU clock speed was slowed as aresult of selecting “Call CPU
Idle”, re-selection of this option prior to restoring the clock speed via
“Call CPU Busy” produces the following error message:
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CPU clock speed already slowed

If instead the CPU clock was stopped for 1 clock tick as a result of
selecting “ Call CPU ldle”, re-selection of thisoption prior to selecting
“Call CPU Busy” causesthe clock again to be stopped for 1 clock tick.

When the interface is disconnected (see below), selecting “Call CPU
Idle” from the “Indicate CPU Usage” menu produces an “Interface
not connected” error message; pressing <ENTER> returns to the
“Indicate CPU Usage” menu.

Call CPU Busy

Produces the following message when the clock is already operating
at full speed, for instance after a “Call CPU Idle” selection which
stopped the clock for 1 clock tick:

CPU clock already operating at full speed

If instead you select “ Call CPU Busy” after lowing the clock via“ Call
CPU Idle’, then if successful a message is displayed stating that the
clock has been restored to full speed. An unsuccessful call produces
an error message.

3.145 Get PMEvent

Provides confirmation that the Operating System has been notified of an
APM-related event, unless the Interface has aready been disconnected.

If there is a pending event, its name is displayed in a “Pending PM
Events’ display box. Pressing <ENTER> displays the name of the
next event in the queue, or else displays the message:

No more power management events pending

If instead no PM events at all were pending, the following message is
displayed:

No power management events pending
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For completeness, alist of Power Management event notifications is
giveninAppendix B, although not al of them arelikely to be invoked
viaPc-Check. From thislist it should be possible to deduce the set of
messages which should be expected for the particular combination of
options which Pc-Check is asked to perform.

3.14.6 Change Interface Mode

A menu of two itemsis displayed: Real Mode Connect, and Interface
Disconnect. When either option is selected, either a message is
produced indicating a successful interface connection/disconnection,
or an error message is produced indicating that the appropriate status
was already in operation.

Note: If the Interface is disconnected, several other APM options
cannot function, namely “ Change Power Sate” , “ Indicate CPU Usage”
and “ Get PM Event” . An attempt to use them gives the error message:

Interface not connected

ACPI Information

Thisoption returnsinformation rel ated to Advanced Configuration and
Power Interface (ACPI) on ACPI-compliant systems. ACPI is an
industry common interface enabling operating system-directed device
configuration and power management. It provides an abstract interface
between the operating system (OS) and the hardware, enabling power
management to be moved from the BIOS to the OS.

If ACPI issupported, themain ACPI screenisdisplayed. Otherwise an
error message is superimposed over the System Information Menu, to
be cleared by pressing <ENTER>.

The left-hand panel of the main screen holds a display box listing the
following details:

ACPI version
OEM ID
PM profile
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The possible ACPI version values are 1.0 and 2.0. These differ chiefly
in relation to the System Description Tables (see below).

The OEM ID is an OEM-supplied string that identifies the OEM
(Original Equipment Manufacturer).

PM profile can have the following values:

Unspecified
Desktop

Mobile
Workstation
Enterprise server
SOHO server
AppliancePC
Reserved

Thisfield is set by the OEM to indicate the system’s preferred power
management profile to the OS on boot up. The OS may usethefield to
set default power management policy parameters.

The right-hand panel holds a menu with the following options:

System Description Tables
ACPI Address Ranges

3.15.1 System Description Tables

The addresses of the system description tables are displayed. These
tables list devices on the system board and their capabilities, enabling
the OS to control their configuration and power management. The
tables are loaded into memory on boot up.

The RSDP (Root System Description Pointer) address is in low
memory and hence is given in segment:offset format. This structure
points to the root system description table, either the RSDT (Root
System Description Table) on ACPI version 1.0 systems or the XSDT
(Extended System Description Table) on ACPI version 2.0 systems.
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The root table aways points to the FADT (Fixed ACPI Description
Table), which provides fixed hardware information such as the addresses
of various register blocks. The FADT in turn points to the FACS
(FirmwareACPI Control Structure) andtheDSDT (Differentiated System
Description Table). If the address of any of these tables cannot be
determined, then “Not located” is displayed in place of the address.

The root table may in addition point to other tables; if so, pressing
<ENTER> displays these additional tables’ addresses. The names of
these remaining ACPI tables are as follows:

MADT Multiple APIC Description Table

SBFT Simple Boot Flag Table

DPT Debug Port Table

ECBRT Embedded Controller Boot Resources Table
ETDT Event Timer Description Table

OEMSIT OEM Specific Information Tables

PSDT Persistent System Description Table

SBST Smart Battery Specification Table

SLIT System Locality Information Table

SPCRT System Port Console Redirection Table
SRAT Static Resource Affinity Table

SSDT Secondary System Description Table
SPMIT Server Platform Management Interface Table

Press <ENTER> to return to the ACPl Menu.

3.15.2 ACPIAddress Ranges

Information relating to ACPI addressrangesisdisplayed viaacall toa
BIOS interrupt function. ACPI address ranges are of 2 types:

Reclaim memory TheACP tables areloaded here at boot up; once the
OS hasread the tablesit becomes available RAM

NV S memory Prior to the system entering the $4 Non-Volatile
Sleep state, the OS writes al system context to
this area of non-volatile memory; upon resume from
NVS gtate, the OS rel oads the system context
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For each address range that is located, its address type (reclaim
memory or NVS memory), base address (in 32-bit linear format) and
length in bytes are displayed. If the base address or length of an
address range cannot be determined, then “ Undetermined” isdisplayed
in place of avalue. Press <ENTER> to return to the ACPl Menu.

If no ACPI address ranges are located then an error message to this
effect is displayed. Press <ENTER> to clear the message.

CMOS RAM Utilities

Thisoption leadstothe CMOSRAM Utilitiesdisplay. Anintroductory
panel contains information about the utilities, leading to a menu with
the following options.

3.16.1 CMOSRAM Editor (Setup)

If the machine has Setup built into ROM, then we suggest that you use
thisinstead of the Pc-Check CMOS RAM editor.

The CMOS RAM isabattery-supported memory element fitted to AT
and higher machines that retains the user-defined system BIOS setup
data with the time and date while the computer is switched off. The
Editor allows modification of this data, which changes the setup when
the computer is re-booted.

Note: If you are running Pc-Check on a PS/2 system, a password is
stored in CMOS but is locked out of Read and Write operation
by hardware. To edit the CMOS you will need to use the utility
provided by the system manufacturer.

When you press <ESC> to exit, if any data except for the time and date
has been entered, you will be given the option of updating the CMOS and
re-booting the system, or ignoring the changes made and continuing with
Pc-Check. If you decideto changethe CMOS, thesystemwill automatically
re-boot itself; otherwise al changes will be lost.

System Time

Thisallowsmodification of thetimeinthe Real-Time Clock. Thetime
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has to be entered in 24 hour format. The DOS clock will not be
updated until the system is re-booted.

System Date

This allows modification of the date in the Real-Time Clock. The
century will be assumed from the entered year. The DOS date will not
be updated until the system is re-booted.

Floppy Drive 1/ Floppy Drive 2

This operation enables you to modify the first or second floppy drive
type. When either is selected a sub-menu appears in the centre of the
screen with the list of possible drive types.

To select the floppy drive type, use the cursor keys to highlight the
option and press <ENTER>. You will be unable to select Reserved.
Should you choose the first drive not to be installed, then Pc-Check
will not recognise any type in the second drive.

You can press <ESC> to return to the CMOS Editor without making
changes to the floppy drive type.

Hard Drive 1/ Hard Drive 2

Allows you to choose the drive type for first or second hard drives.
Choosing ahard drive lists the possible drive types with type number,
cylinders, heads, precompensation, landing zone, sectors and size.

The following keys are valid in addition to the up/down keys:-

Esc Exit without updating CMOSRAM
Return Select current drive type

Home Go to the top of the drive type list
End Go to the end of the drive type list
PgUp Go back one page

PgDn Goforward one page

Highlight the required drive type and press <ENTER>. Choosing a
reserved typeis not allowed.
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Base Memory

To change the Base Memory size in the CMOS, use the cursor keysto
highlight the *Base Memory’ option and press <ENTER> to select,
you will be prompted to enter avalue in Kilobytes between 0 and 640.
You can press <ESC> to return to the CMOS Editor without making
changes to the Base Memory.

Note: Most BIOSes will automatically resize the Base Memory when
the system s booted.

Extended Memory

To change the Extended Memory size in the CMOS, use the cursor
keysto highlight the * Extended Memory’ option and press <ENTER>
to select, you will be prompted to enter avaluein Kilobytes between 0
and 65535. You can press <ESC> to return to the CMOS Editor
without making changes to the Extended Memory.

Video

This option allows you to choose the primary video adapter you
require. When selected, the sub-list will be displayed.

Choosethe required video adapter type and press<ENTER>. You can
press <ESC> to return to the original setting.

Co-Processor

Thisoption will alow you to select whether the Co-Processor isinsta led
or not. Highlight the relevant option for the desired outcome and press
<ENTER>. You can press <ESC> to return to the origind setting.

3.16.2 Save CMOSto Floppy A:

A copy of the machine's non-volatile CMOS memory can be saved to
afloppy disk held in drive A:. The action takes place immediately the
option is chosen.
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IMPORTANT

With Self-Boot Pc-Check,remembertoreplacetheprogram
disk AS SOON AS the Save/Restore operation with the
backup disk is completed.

Always be sure to restore saved data only to the PC from
which it was saved.

3.16.3 Restore CMOS from Floppy A:

A copy of themachines CMOS memory held on afloppy disk indriveA:
can berestored. The action takes place immediately the option is chosen.
IMPORTANT

With Self-Boot Pc-Check,remembertoreplacetheprogram
disk AS SOON AS the Save/Restore operation with the
backup disk is completed.

Always be sure to restore saved data only to the PC from
which it was saved.

Command Line Options

3.18

Provides a scrollable on-screen display of the Pc-Check Command
Linearguments, together with asummary description of their function.

System File Editor / Edit CMDLINE.TXT

The system file editor’s entry name is context dependent. Under DOS
Pc-Check it is “System File Editor”, whereas under Self-Boot Pc-
Check it becomes “Edit CMDLINE.TXT" because no other files are
readily accessible when self-booted.

When selected under DOS, Pc-Check searches for the presence and
location of the following files on the hard disk: AUTOEXEC.BAT,
CONFIGSYS, WIN.INI, and SYSTEM.INI. It then presents those
which have been found with their full pathname, together with
another option “Other File” which presents a“file open” dialogue to
choose afile from another location.

Page 3.25



Pc-Check

Diagnostics for AT-Style Personal Computers

Under Self-Boot Pc-Check, the editor isimmediately opened onto the
specia file CMDLINE.TXT which facilitates the creation of Self-
Boot Batch Files, as described in Appendix A.

Backup files (with a .BAK extension) are created whenever afileis
saved in the editor: hence it is aways possible to revert to the
previous version of afile.

Note: Please ensure that the disk containing the file being edited is
not write protected.

The editor uses the following keys:

N>
Ctrl- €
Ctrl- 2>
PageUp
Page Down
Home

End

Ins

Del

BkSp

Enter

Alt-X

Move in the chosen direction

Back oneword

Forward oneword

Back one page

Forward one page

Beginning of current line

End of current line

Toggle Insert / Overwrite mode

Delete current character: if pressed at the end of
the line then the line below is joined to the
current line

Backspace and delete previous character

Open a new line: splits current lineif pressed in
the middle

Finish editing and ask whether to save the file:
can be escaped to return to editing.

The screen will scroll left and right as necessary, to show the end of
lines which are longer than the screen width.
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4.1

Section 4
ADVANCED DIAGNOSTICTESTS

TheAdvanced Diagnostic Tests are sel ected from the Main Menu. You
will find that the screen display normally gives al the information
required to determine the nature of any fault detected, but these notes
givefurther explanation where necessary.

Test results can be viewed in the Results Summary or printed in the
Results Report, both accessed from Pc-Check’'s Main Menu. A few
options provide a results viewing facility within the option itself, for
instance Floppy Disks and Hard Disks: in these cases, you may choose
between viewing the results on screen, sending them to a printer or
savingthemtodisk.

In the following sub-sections, error messages and comments appear as
overlay boxes onthescreen. They areusually self explanatory. In some
cases, the overlay boxes require adecision by the user, either by asub-
menu selection or by akey press.

The order of description of the Advanced Diagnostic Tests notesis: the
top sectionis covered first, left side then right side; followed by the 2™
section, |eft side then right side; then the 3 and 4™ sections.

Processor Diagnostics

When the Processor Diagnostics are selected, the |eft-hand side of the
screen provides processor details and the status of the tests, while the
right-hand side containsamenu of thesetests.

Processor details include type, speed and CPU signature. Processor
tests cover the Core Processor, AMD 64 Bit Core, Maths Co-Processor,
MMX Extensions, 3DNow! Extensions, SSE/SSE?2 I nstruction Sets, and
MPSymmetry.

If you're using a multiprocessor system, ‘Select Processor’ alows
selection of a particular processor for testing. Pc-Check's Processor
Diagnostics support systemswith up to 16 processors.
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“CPU Information” producesascrolling window whichindicateswhether
the CPU supportsindividual featuresand extensions. Notestsareinvoked.

For the Core Processor test, Pc-Check will ensure that the processor is
performing satisfactorily by running a series of functions. Oncetested,
theresultisgivenasPASSED or FAILED.

If aMaths Co-processor isdetected, Pc-Check verifiesthe correct operation
of the co-processor with a series of comparison and arithmetic functions.
After testing, theresultisgiven asPASSED or FAILED.

On Pentiums and above, the Pentium division (FDIV) bugistested for:
this should only fail on Pentium 60MHz and early 90MHz processors.
The FIST bug isalso tested for: this should only fail on some Pentium
Pro and Pentium |1 processors.

If MMX Extensions are detected, Pc-Check verifies correct operation of
theMM X unit. After testing, theresultisgiven asPASSED or FAILED.

If SBDNow! Extensionsare detected, Pc-Check performsvarious checks
on arithmetic operations.

Where detected, SSE and SSE2 I nstructions are tested. Processor types
such as AMD XP and Pentium 111 have SSE instructions, and later
processors may also have SSE2. Earlier processors have neither.
Appropriate messages are displayed accordingly.

For multiprocessor (M P) systems, Pc-Check performsvarious symmetry
comparisons between the bootstrap processor and other processors.
Theremay beashort pause at the beginning while checksaremade on the
additional processors under test. The symmetry test will fail if the
additional processors are not identical to the bootstrap processor.

Error Messages and Comments
‘No Co-Processor isInstalled’
‘MM X ExtensionsNot Detected’
‘3DNow! ExtensionsNot Detected’
‘SSE Instruction Set not supported by thisprocessor’
‘SSE2 Instruction Set not supported by thisprocessor’
‘Symmetry tests have no direct relevance for the bootstrap
device or to single processor configurations
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4.2

Motherboard Diagnostics

The motherboard tests are extensive, consisting of various low-level
tests as detailed in the sections below. The left-hand side of the screen
provides motherboard detailsand the status of thetests, whiletheright-
hand side containsamenu of thesetests. Operator actionisonly required
if the CMOS RAM clock and system clock differ by more than afew
seconds. If you only want to perform sel ected tests you can do thisfrom
the Burn-In menu option (see Section 5).

Note: Some chipsets may not implement all the features of the original
Intel design. In some cases, this can result in some tests failing.
If this happens, you should consult the chipset manufacturer’s
literature or consult with the motherboard manufacturer.

DMA Controller Tests

This test exercises the DMA controller’'s 3 types of registers (page,
addressand count), displaying PASSED or FAILED against each one.

These results are mainly informative to engineers. Some chipsets may
not support the standard full set of pageregisters, asnot all of them are
used on the PC. The set of registers tested has been restricted to the
common minimum.

System Timer Tests

Thesetest the systemtimer chip (i.e. NOT the Real-Time-Clock). Clock
ticking checksthat the chipisgeneratinginterrupts. A clock tick check is
followed by the frequencies of the three channel timers. The reload
interval valuesare shown for information only: they may be of benefitto
an experienced engineer.

Channel 0 tests the counter associated with timer O to make sure it
conformswith the operational characteristics of the standard I ntel 8254
counter/timer chips or chipsetsincorporating these functions.

Channels1and 2 run similar tests. Channel 1isnormally associated with
memory refresh, and Channel 2 is normally connected to the speaker.
(The speaker is disabled during testing: upon completion of thetest, a
beep will be heard of the currently programmed freguency).
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Interrupt Controller Tests

Pc-Check tests some basic CPU interrupts, namely divide-by-zero,
single-step (trace), breakpoint, overflow, invalid opcode, master
controller and slave controller. The main program sets up an interrupt
handler for each of these, generating the appropriate problem, and then
checking that theinterrupt occurred.

The interrupt controller test checks out the 8259 chip, or its chipset
equivalent. Specificaly, it checks the “Mask” register which allows
selectivedisabling of agiven type of interrupt. Thisistheonly register
that can be tested because it can be read and written to. All others are
read or write only. This test is unavailable if memory managers are
loaded (see Section 2.3.2).

Keyboard Controller Tests

Pc-Check performs a series of six keyboard controller tests, returning
either a pass or afail for each. In the event of a failure, one of the
following messages may appear which better describesthefault.

Error Messages and Comments
“FAILED: Noreply”
“Clock Low”

“Clock High”
“DataLow”
“DataHigh”

Check the motherboard for physical faults and/or contact a qualified
technician.

PCIl Bus Tests

Scans the PCI Bus, accesses the devices found, checks the
configuration and exercises the PCI BIOS functions. The process
completesrapidly. Thistest isunavailable if memory managersare
loaded (see Section 2.3.2).

Non-Volatile CMOS RAM Tests

Checks the power-sense pin of the RTC (Real-Time Clock) which will
fal if the battery isflat. Thetest then exercisesthe standard CMOSRAM
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locationswith awalking bit test. The CM OS checksum isthen cal culated
and compared with the stored value.

Note: If you are running Pc-Check on a PS2 system, a password is
stored in CMOSbut islocked out of read and write operations by
hardware. Thiswill causethe CMOSRAM teststo be skipped.

Thetest also confirmsthat the Real-Time Clock isrunning. The RTC's
status or mode registers are then checked to ensure that they contain
standard IBM PC values. If not, “ Non-Standard Mode” isdisplayed, but
thisisnot considered to beafailure of the RTC.

The RTC'saarm operationis checked by setting an alarm time 2 seconds
ahead and waiting for it with atimeout delay. Thisaso teststhe RTC's
aarmIRQ generation.

Theclock synchronicity test checksthat the CMOS RAM clock and the
system clock are running at the same rate and that their times are not
more than 3 seconds apart. Should the times differ by more than 3
seconds, aprompt will appear, giving you the option to resync the system
clock withthe CMOSRAM clock.

Finally, thesystem (DOS) and CMOS(RTC) time& datearedisplayed (and
continuously updated). Pressthe<ENTER> key to exit thetest.

If you were asked to set the date and time when you booted the system,
you can check that they are correct.

Memory Diagnostics

Note: With large modern memory modules, testing can be time-
consuming. On older systems, or systems with large amounts of
memory, full testing can take an extended period. Accordingly,
the Memory Diagnostics include options for restricting which
memory modules are tested, and over what range. If desired,
the types of test can also be restricted.

The upper haf of the screeninitially containsaMemory TestsMenu, and
the lower half, which remains in view throughout most tests, lists the
memory installed, with its current test status.
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TheMemory TestsMenuisdividedinto three parts, asfollows:

Test Syssem Memory Test CacheMemory Test Video Memory

TestModule Benchmark Memory Set Test Set
Test Range CacheProfiler Set Test Reps
User Pattern Test Part Details SetuTL Test Time

Theleft portion of the menu allows the user to choose between testing
all or part of the memory, and to choose the test pattern to be used.

The centre portion of the menuinitiatesdirect testing of Cache Memory,
Benchmark Memory and Cache Profiler. Information about memory can
beviewed viaPart Details.

The rightmost portion of the menu accesses the Video Memory Tests,
and also provides options for which tests to run, and how many times
they areto berepeated.

Note: It is necessary to complete your choices, if any, for test set and
number of repeats before initiating testing. Except for the User
Pattern Test, Benchmark Memory and Cache Prdfiler, all tests
utilise these settings, defaulting to all tests being performed once.

Memory errorsare displayed in white on ared background. For thelast
failure detected, the memory address, the expected value and the actual
valuearereported. Thelower half of the screenindicateswhich module
failed. Testing then continues, unless <ESC> is pressed, which halts
testing at the next appropriate point.

Very rarely, amemory module may appear listed in grey, if the system
information about the module indicates that there are no accessible
memory |ocationsthat map to that module, making it effectively untestable.
The moduleis given the result N/A. An attempt to test such amodule
using the* Test Modul€' menu option givesthefollowing message:

The selection cannot be tested because the physical addressrange
doesnot includeany regionsthat areaccessibletothe CPU. Memory
may bemasked in thisway if it occupiesthe same space set asidefor
memory mapped PCI devicesand thereisnoprovisoninthememory
controller to remap it at a higher address. This may in turn be
becausethemoduleispaired with other modulesfor performance.
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4.3.1 Test System Memory

Initiatestesting of al installed memory modules. Information isdisplayed
for: Current Test; Status (eg Testing, Passed); Current Step; Last Failure.

4.3.2 Test Module

Allowsthe memory in each socket bank to betested individually. Press
<ENTER> and then use the Up/Down cursor keysto select therequired
memory module from the list in the lower half of the screen. Pressing
<ENTER> for asecond time startsthetesting. Thisoption can savetime
if, for example, an additional memory module has been added, and the
original modulesdo not require re-testing.

Note: Some systems do not supply sufficient information to detect
individual memory devices, inwhich case an explanatory message
is displayed, and the “ Test All Memory” option should be used.

4.3.3 Test Range

Allows the user to define the start and end memory addresses to be
tested. Once the range has been input, pressing <F10> immediately
initiatestesting.

4.3.4 User Pattern Test

Allows users to define an additional memory test using their own bit
pattern. Itisavailableonly asan interactive option.

4.35 Test Cache Memory

Tests all levels of cache using memory test algorithms. The result for
each cachelevel isreported separately.

4.3.6 Benchmark Memory

Invoked directly from the Memory Tests Menu by highlighting viathe
cursor keys, and pressing <ENTER>. Performs linear 32-bit writesto
memory with the cache system both enabled and disabled. Thethroughput
isdisplayed asatwo-bar chart.
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4.3.7 Cache Profiler

Invoked directly from the Memory Tests Menu by highlighting viathe
cursor keys, and pressing <ENTER>. Plotsin real time on logarithmic
scales the access time for random scattered memory access over an
increasing range of memory. Indicates the increase in access time as
greater amountsof level 1, level 2, level 3 cache and then main memory
areused. The shape of the plot can beinfluenced by the characteristics of
the cache and the speed of main memory.

4.3.8 Part Details

Givesinformation about the memory module, if available; otherwiseit
reportsN/A (not available). A particular memory moduleisfirst selected
viathe Up/Down cursor keys. Pressing <ENTER> returnsdirectly to the
main memory test screen.

4.3.9 Test Video Memory

Thefirst timethetest is selected acautionary message will appear:

NOTE: On some systems the entire screen may become black or
white for prolonged intervals, thisisnormal during the operation
of thistest.

Theselected testsareruninturn, and typically take several minutes. The
Memory Tests Menu re-appears when the tests are compl ete.

4.3.10 Set Test Set

Allowsthefollowing teststo beincluded or excluded:

Inversion Tree Test
Progressive Inversion Test
ChaoticAddressing Test
Block Rotation Test
Microtopology Test

By default, al tests are selected. Pressing <ENTER> or <SPACE>
toggles an option off or on (the latter is designated by a* symbol), and
then movesto the next item. The Up/Down cursor keys move between
itemswithout changing their status. Pressing <F10> acceptsthe choices
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and returns to the previous panel. The most recent selection will be
retained until the end of the Pc-Check session, i.e. if the user returnsto
the Memory Test option, the choiceswill not havereverted automatically
tothe default.

4.3.11 Set Test Reps

Controls how many times the sel ected tests are to be run in succession
(the default isonce only).

4.3.12 Set uTL Test Time

Thisis atime-based test using a specia “Microtopological Locality”
agorithm, and isexceptionally sensitivetoissuesof noiseandtimingin
thememory system asawhole.

The menu can be used to adjust the test time, which is expressed as
hundredths of asecond per megabyte. For example, if 100 (i.e. 1 second)
were entered on a system with 512MB, the test would last for 512
seconds (eight and a half minutes). The default value is 150, which is
usually sufficient to expose all but the most obscurefaults.

Note: A succinct definition of the Microtopological Locality algorithm
used here is; * a mathematical addressing method designed to
stimulate physically adjacent bit cells, effective even where the
precise ordering is unknown” .

Floppy Disk Diagnostics

Checksthefloppy diskette drivesand thedrive controller. Theleft-hand
side of the screen provides details of the selected floppy drive (driveA:
by default) and the status of thetests, whiletheright-hand side containsa
menu from which you can select adifferent floppy disk (if applicable)
and thetestsyouwishto run.

Torun atest, select thetest option from the menu and press<ENTER>.
IMPORTANT

Two of these tests involve non-destructive writing to the
diskette. Thereis always a slight risk of dataloss in such
aprocedure (for example a power failure during the test)
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soitisimportant to observe the advice given earlier, that
all Pc-Check testing should be carried out with a copy of
the program and never with the master diskette.

441 Select Floppy Disk Drive

Thisoption allowsthe user to select the floppy disk driveto test from a
menu of theavailabledrives. If only onefloppy disk driveisinstalled, an

appropriate messageisdisplayed.

4.4.2 Write Protect Test

Thisselection returnsaPASS or FAIL depending upon whether the write
protection mechanismworkscorrectly or not. Pc-Check asksfor thewrite-
protection ontheinserted disk to bechanged. Itisimportant that theorigina
disk isre-inserted.

4.4.3 Linear Read Test

A contiguousread of thedisketteisperformed, and any errorsarel ogged.

4.4.4 Non-Destructive Write Test

Thistest writes contiguously to the whole of the diskette, and logs any
Eerrors.

4.45 Random Read/Write Test

Thistest reads and writes non-destructively to thewhol e of the diskette
inarandom order, and logsany errors.

4.4.6 View Floppy Disk Test Results

A menu allows the results of the above tests to be viewed on-screen,
printed or saved to afile.
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4.5 Hard Disk Diagnostics

WARNING

The Non-Destructive Write Test and Internal Cache Test
described below can, under certain circumstances such as
power failure, result in corruption of data. The Destructive
Write Test erases all data on the currently selected drive.
Please ensure you have read the advice given in the
appropriate sections before selecting these options.

45.1 Menu Layout

The Pc-Check Hard Disk Diagnostics screenissplitinto two panels. The
|eft panel showsinformation pertaining to the menu optionsdisplayedin
the right panel. On entry to the Hard Disk Diagnostics you will be
presented with either the Hard Disk Tests Menu (described in Section
4.5.2), or, if you have more than one drive attached, the Select Drive
Menu (described in Section 4.5.3).

45.2 The Hard Disk Tests Menu

Theinformation panel containsthe overall statusof the current driveand
theresultsof any previously runtests. Drive statuswill be shown asN/A
if notestshavebeenrun, PASSED if al previoudy run tests have passed,
or FAILED if any previoudly runtestshavefailed. Ininteractive mode, re-
running atest will overwritethe previousresult.

45.3 The Select Drive Menu

In this menu, the information panel on the left provides an overview of
the currently highlighted drive. This description includes the model
number, firmware revision, serial number and capacity of the drive
(including the Host Protected Areaif one has been set). Theinformation
panel may show thedriveas‘ Unidentified' for non-IDE (i.e. non-ATA/
non-SATA) drivesand drives connected viacustom controllers.

Selecting a drive will reset the test range to cover the entirety of the
disk’ssurface (thisappliesto mediatestsonly) and clear the error log. If
the error log is not empty, you will be prompted beforeit iscleared and
the current driveischanged.
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Selecting ‘Exit’ or pressing <ESC> in this menu will return you to the
parent menu without changing the current drive.

Error Messages and Comments

‘No Responsefrom Hard Drive-Error’
Unable to determine drive capacity: as aresult, the hard disk tests are
likely tofail for thisdrive.

454 Test Settings Menu

TheTest SettingsMenu alowsyouto configure thetesting parametersused
by thetests presented inthe Hard Disk TestsMenu. Testsare split into two
classes: mediatestsand devicetests. Mediatestsdiagnoseintegrity failures
with the data stored on the disk’s media. Device tests diagnose faults
pertaining to thefirmwarelogic and mechanical operationsof thedevice.

Media Test Settings Menu

TheMediaTest Settings Menu allowsyou to configuretesting parameters
for the Read Test, Read Verify Test, Non-Destructive Write Test, and
Destructive Write Test.

Select Test Duration

Setting mediateststo test by duration will cause them adaptively to alter
their coverage to compl ete within the requested timeframe.

Theuser ispresented with aframethat showsthetimeintheformat “##h
#Hm #4#s’. Thetwo digitsleft of the hoursfield will be highlighted.

Up, down, left and right cursor keys can be used to move between fields.
Pressing <ENTER> on afield will allow the user to edit thevaluein that
field. Pressing <ENTER> again (after typing a number or not) will
commit thefield value; pressing <ESC> will cancel editingthefield and
the field will not be committed. Pressing <ESC> when no fields are
being edited will exit out of the set duration dialogue.

If any field values have been committed, the whole duration will be
committed. If no fields have been committed, the duration will not be
changed.
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Theduration entered here will only limit the duration of mediatests. It
will not extend them. When tests are selected to test by duration, the
coverageiscalculated automatically asthetest runs, to ensure that the
test completesin the requested timeframe. If thetest istaking too long,
the coverage is reduced. If the test is running too quickly, i.e. it will
complete before time with the current coverage percentage, then the
coverageisincreased. Coverage never exceeds 100%; i.e. no onepart of
the disk istested more than oncein asingletest instance. Setting atest
duration value changesthetest coverageto Auto.

Select Test Coverage

Setting mediateststo test by coveragewill causethemtotakeaslongasis
necessary to cover aspecified percentage of the selected test range.

Theuser ispresented with aframethat showsafilled bar and apercentage.
Up, down, left and right cursor keys can be used to modify the coverage
value by 1%. Page up and page down cursor keyscan beused to modify the
coverage value by 10%. Pressing <ENTER> commits changes. Pressing
<ESC> cancels and changes are not committed. Setting a test coverage
valuechangesthetest durationtoAuto.

Test Range

The user is presented with aframe requesting the start and end sectors.
Start of rangeisinclusive, end of rangeis exclusive (e.g. hexadecimal
(00000000:00000000 to 00000000:00000010 will test exactly 16 sectors
starting at the beginning of the disk).

The end sector must be at least one higher than the start sector. Theend
sector may not be greater than the first inaccessible sector of the disk
(one past the end sector). Any attempt to violate these rules will be
automatically corrected for you.

Note: When changing drives, the test range is set to span the entirety
of the disk's media.
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Device Test Settings Menu

The Device Test SettingsMenu alowsyou to configuretesting parameters
used by the Mechanics Stress Test and Internal Cache Test.

Select Test Duration

Same as Test Settings>> Media Test Settings >> Select Test Duration,
but for device tests. When device tests are set to test by duration, the
testing level isautomatically adjusted in order for the test to complete
within the specified time frame. Setting test duration changes the test
level to Auto.

Select Test L evel

Similar to Test Settings>> Media Test Settings>> Select Test Coverage,
but instead of specifying the percentage of the test range that will be
covered, it specifiesthe*level’ of thetesting performed. In short, avalue
of 50% will mean thetest ishalf aseffective asit would otherwise be at
100%. For example: the full Mechanics Stress Test performs 50,000
seeks — a setting of 50% would make it do 25,000 seeks; the Internal
Cache Test hits as many cache locations as possible — a setting of 50%
would makeit hit half of them. Setting test level changesthetest duration
toAuto.

Number of Retries

This option allows you to select the number of retries per test performed
after atest operationfails(e.g. aread, write, seek etc.). Any failure, regardiess
of thenumber of retriesset, will beloggedintheerror log, but it will not be
counted asan error until the specified number of retries hasbeen exhausted.
For example, if thisvalueis set to two, the test will try an operation three
times (logging each failed attempt in the error log) before counting this
operation as an error (and failing the device). See Test Settings >> Set
Maximum Errorsfor adescription on how to stop testing when anumber of
errorshave occurred.

Note: The default value for this setting is zero. This means that failed
operations will not be retried — they will be immediately
considered errors.
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Maximum Errors

This option allows you to select the maximum number of errors per
test that may occur before a test terminates. If thisvalueis set to fifty,
the fiftieth error will cause this test to terminate (give up). The first
error will cause the device to fail. See Test Settings >> Set Number of
Retries for a description of what is considered an error.

Note: The default value for this setting is 20. This means that testing

will continue until 20 errors have been logged.

Check SMART First

Enables/disablesthe “ Check SMART First” facility.

Note: Many modern hard drivesincorporate SMART (Self Monitoring

Analysis and Reporting Technology), which attempts to predict
device failure. SMART software on the HDD monitors the
internal performance of motors, media, heads and electronics
of the drive. SMART software on the host monitors the overall
reliability status of the drive. Any errors are logged by the
drive firmware.

SMART only functions if it is switched on at the level of the
drive firmware, typically via a drive manufacturer’s utility. Pc-
Check also facilitates the switching on or off of SMART, via
the “ Enable SMART” and “ Disable SMART” options in the
Utilities Menu of the Hard Disk Tests (g.v.).

Important

Justbecause SMART generates an alert,donotassume

thatthereis definitely adrive problem. Conversely,do not
assume that the lack of an alert means the drive cannot
possibly be faulty.

If Pc-Check detectsaSMART alert,youarerecommended
tostopusingthedrive,and contactyour drivemanufacturer’s
technical support department for instructions. They may
ask you to run additional diagnostics using their own
dedicated drive utilities. Do not ignore the alert.
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Assuming that SMART itself isenabled, then, if Check SMART First
is aso enabled, the Read Test, Read Verify Test, Non-destructive
Write Test, Destructive Write Test, M echanics Stress Test and Internal
Cache Test perform an initial ‘ quick check’ of the SMART Summary
Error Log for the commands that they issue. For example, the Read
Test will check for previous failures of the READ SECTOR(S) and
READ SECTOR(S) EXT commands prior to executing the actual
test.

If any failuresarefound, thetest isfailed outright, because SMART has
already established that the drive isfaulty. This can decrease test time
significantly for drives that support the SMART feature set, and
which have aready logged failuresviaSMART.

Note: “ Check SMART First” should not be confused with “ Enable
SMART” . The latter ensures that SMART itself is activated on
the drive at a fundamental level, and continues to apply after
Pc-Check has terminated. The former is an option within a Pc-
Check session which causes Pc-Check to behave in the way
described above.

HPA Protection

The Host Protected Areaisan arealocated at the end of the physical disk.
Applicationsand certain operating system functions cannot accessthisarea.
This areais typicaly used to store system restoration data (S0 you can
restoreyour operating system etc. to the state they werein when you or your
manufacturer imaged your machine). It can dso haveother functionssuchas
storing incremental backupsetc.

When HPA protection is enabled, (potentialy) destructive tests (Non-
DestructiveWrite, Destructive Writeand Internal CacheTest) will NOT test
thisareafor safety reasons. The Read Test, Read Verify Test, and Mechanics
StressTest will dwaystest thisarea.

WhenHPA protectionisdisabled, dl testswill usethisareaduringtesting. A
prominent warning is displayed on screen when the user disables HPA
protection, to ensurethat they understand what they aredoing.
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455 Read Test

This is a media class test. The Read Test reads sectors from the
currently selected hard disk (within the selected test range). This test
diagnoses the device’'s mechanical functionality, media integrity and
ability to transfer data to the host controller. The test screen (as with
al mediatests) shows the name of the test (Hard Disk Diagnostics —
Read Test) for the title, followed by a section containing the model
number, firmware revision, serial number, capacity, and status of the
drive under test. The next screen section contains a table. A typical
snapshot might resembl e the following:

Elapsed Remaining Total
Duration 15m 45m 1h
Coverage 25.00% 75.00% 100.00%
Data 50.00GB 150.00GB 200.00GB
Sectors (00000000:05D21DBA 00000000:1176592E (00000000:174876E8

The duration-elapsed field shows that the test has been running for 15
minutes. The duration-remaining field showsthat thetest will takeanother
45 minutes to complete. When mediatests are set to test by coverage,
the duration-remaining and duration-total fields are estimated.

The coverage-€l apsed field showsthat 25% of the sel ected test range has
been tested so far. The coverage-remaining field showsthat 75% of the
selected test range is still to be tested before the test will complete.
When mediatestsare set to test by duration, the coverage-remaining and
coverage-total fieldsare estimated.

The data-elapsed field showsthat 50 GB of the test range has been tested
(thisiscd culated from thetest range sizemultiplied by thed gpsed coverage).
The data-remaining field showsthat 150 GB of thetest rangeis till to be
tested before the test will complete. When media tests are set to test by
duration, the data-remaining and data-total fieldsare estimated.

The sector fields show the same information as the data fields but in
hexadecimal logical block address notation.

Following that you will seethe current sector number and aprogress bar
spanning thewidth of the screen.
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Thefinal section of the screen isfilled with the bottom of the error log
(most recently logged information).

45.6 Read Verify Test

The Read Verify Test checks the media of the currently selected hard
disk drive for bad sectors etc. Thistest causes the device physicaly to
read the media but NOT transfer the data to the host controller. This
resultsin faster testing, with much the same benefits. However, unlike
the Read Test, this test does not test the device's ability to transfer
data to the host computer.

See“Read Test” for adescription of the screen layout.
Note: Thistest cannot be run on non-1DE drives and drives connected
via custom controllers. When run on these drives, this test will

display an appropriate error message and set the result of the
test to N/A.

457 Non-Destructive Write Test

WARNING

Please ensureyou have avalid up-to-date backup of your
data before running this test. If this test is interrupted by
power loss or user reboot, data corruption will occur.

Thisisamediaclasstest. Although thistest istheoretically safe, it does
involvetemporary changesto thedisk, and istherefore vulnerableto the
effects of power loss etc. Therefore the user is requested to repeat the
challenge key ‘YES' in al upper case before the test executes. This
challengewill be presented on entry to thetest (in interactive mode) and
at the start of burn-in (in burn-in mode).

Thistest will take approximately double the timewhich the Destructive
Write Test takes to complete (unless, of course, media tests are set to
test by duration, in which case, they will both take the same amount of
time to complete).

See“Read Test” for adescription of the screenlayout.
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45.8 Destructive Write Test

WARNING
Please ensureyou have avalid up-to-date backup of your
data before running this test.

THIS TEST WILL DESTROY THE ENTIRE CONTENTS OF
YOUR DISK.

Thisisamediaclasstest. Dueto the destructive nature of thistest, you
arerequested to repeat arandom 8-character challengekey. Thischallenge
will be presented on entry to thetest (ininteractivemode) and at the start
of burn-in (in burn-in mode).

See*Read Test” for adescription of screen layout.

45.9 Mechanics Stress Test

Thisis adevice class test. This test exaggerates the mechanica stresses
caused by fragmented file systemsin the day-to-day use of adrive. It can
show up faulty seek logic, overshoot and undershoot problems, etc.

The test screen begins with a section containing the model number,
firmwarerevision, serial number, capacity, and status of the drive under
test. Following that is a section containing a table. A typical snapshot
might resembl e thefollowing:

Elapsed Remaining Total
Duration  15m 45m 1h
L evel 25.00% 75.00% 100.00%

The duration-elapsed field shows that the test has been running for 15
minutes. The duration-remaining field showsthat thetest will takeanother
45 minutes to complete. When device tests are set to test by level, the
duration-remaining and duration-total fieldsare estimated.

Thelevel-elapsed field showsthat 25% of the test has been executed so
far. The level-remaining field shows that 75% of the test is still to be
executed before the test will complete. When device testsare set to test
by duration, thelevel-remaining and level-total fieldsare estimated.

Following that you will seeaposition bar that showsthe current position
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of the head in the Mechanics Stress Test and the (theoretical) current
cache read/write address in the Internal Cache Test. This is followed
by a progress bar spanning the width of the screen.

Thefinal section of the screen isfilled with the bottom of the error log
(most recently logged information).

45.10 Internal Cache Test

WARNING

Due to the active nature of Pc-Check’s cache-sizing
algorithm, this test can be potentially destructive, if, for
example, it is interrupted by power loss or user reboot.

Please ensureyou have avalid up-to-date backup of your
data before running this test.

This is a device class test. Due to the nature of Pc-Check's active
cache-sizing agorithm, this test can be potentially destructive. The
user is requested to repeat the challenge key ‘YES' in all upper case
before the test executes. This challenge is presented on entry to the
test (in interactive mode) and at the start of burn-in (in burn-in mode).
The integrity of the drive’'s internal cache is tested. Hard disks
currently support RLA (read look-ahead) and write caching.

See‘Mechanics Stress Test” for the screen layout description.

45.11 SMART Immediate Test

Checks the entire SMART Error Log for previous failures of all
SMART commands (0x01 to OxOff). If errors are found, the number
of errors is reported, and the drive status is set to failed. Where
possible, additional diagnostic information isdisplayed.

Note: If SMART operations had been disabled for thisdrive, they are
temporarily enabled for the duration of this test, and then reset
to disabled.

Note: Refer to the notes under the “ Check SMART First” option for
more information and advice about SMART.
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4.5.12 View Error Log

Shows error log screen. The Error Log looks like this: -

Read Test: Drive 80H (Prinary Master)

Read error at sector 00000000: 00041F5C
Read error at sector 00000000: 0021CF20
Read Verify Test: Drive 80H (Prinmary Master)
Read error at sector 00000000: 00041F5C

...Etc.

Press*C’ toclear theerror log (you will be prompted for confirmation);
‘'S tosavetheerror logto disk (youwill be prompted for afilename); ‘ P
to print the error log to line printer (LPT1); or <ESC> to exit.

45.13 Utilities Menu

Save Master Boot Record

Saves a copy of the currently selected hard disk master boot record
(MBR) toafloppy disk heldindriveA:. You areasked to provide afloppy
disk filename for the MBR being saved: the default name includes the
LUN vaue, e.g. MBR_80PM.BIN. Several MBR filescan be saved to
the samefloppy disk by giving them different filenames. Seeimportant
notes bel ow.

Restore Master Boot Record

Restoresthe MBR for the currently selected hard disk from acopy held on
afloppy diskindriveA:. You are prompted to enter thefilenamefromwhich
youwishtorestorethe MBR. Seeimportant notes below.

IMPORTANT

With Self-Boot Pc-Check,remembertoreplacetheprogram
disk AS SOON AS the Save/Restore operation with the
backup disk is completed.

Always besuretorestoresaved dataonlytotheharddrive
from which it was saved. Check that the appropriate hard
drive is indeed the one currently selected.
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Enable SMART

Enables SMART operations for the currently selected drive. Future
errors will be logged by the drive (even while Pc-Check is not
running) and will cause it to fail the next time the Smart Immediate
Test is run.

Disable SMART

Disables SMART operations for this drive — future errors won't be
logged at any timeuntil thefeatureisre-enabled by whatever means.

ATAPIDevices

4.7

If no ATAPI devices are installed, an error message to this effect is
displayed. If only CD-ROM/DVD devices are detected, you are
prompted to use the CD-ROM/DVD tests instead. Otherwise, a
dynamic menu is presented which lists all ATAPI devices found (CD-
ROM, LS-Foppy, ZIP).

If CD-ROM/DVD ischosen from this menu, you are transferred to the
standard CD-ROM/DV D tests (asdescribed in Section 4.17).

Choosing L S-Foppy or ZIPleadsto atest menu similar to that for floppy
disks: linear read, non-destructive write, and random read/writetestsare
available.

Thefinal optionisATAPI Device Test Results, which can be used at any
stageto provide consolidated information on the tests performed.

Note: It can takethedrive up to a minute to detect the presence of media.

Serial Port Diagnostics

Note: Aset of loop-back plugs may be ordered separ ately from Eurosoft
by contacting us at the address or phone/fax numbers given at
the beginning of this manual.

Please ensure that your serial loopback plug isinserted into the
correct port beforeyou begin thesetests.
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The above message is displayed on screen while Pc-Check detects
whether any serial ports are actually modems or have modems
attached. This detection is important in order to eliminate them from
the serial port tests— please use the modem tests to test modems. The
modem detection may take 30 seconds or more to complete as it is
very thorough; please be patient during this period.

If morethan oneseria port isdetected, aport selection menu isdisplayed;
otherwisethe seria port tests menu isdisplayed straight away intheright-
hand pand with result detailsintheleft-hand panel. Thetestsmenualows
some or al of the tests to be carried out on the desired ports, and then
indicatesthe current status of the test being performed.

The maximum baud rate used for testing will vary depending onthetype
of serial port fitted and its abilities.

4.7.1 Serial Port Selection Menu

This is only displayed if more than one serial port is detected. The
menu displays all the seria portsin the system with the port number,
I/O address and IRQ level for each port. Additionally, the menu will
show which ports are serial ports and which have modems attached.
The latter, if selected, will refuse to run and will recommend that the
modem tests are used instead.

4.7.2 Serial Port Tests Menu

Theright-hand panel usesthe standard cursor keysto permit selection of
aparticular seria port, and to decidewhether torun al testsor individual
tests.

Theseria port testsarefull duplex and interrupt driven to apply maximum
stressto the components during testing.

IRQ Test

ThelRQtest will dready havearesult at thisstage: it cannot subsequently be
run. Since the seria port tests are interrupt driven, then, if this test has
failed, the problem must be corrected before any other tests can berun: a
messageto thiseffect will appear on the screen.
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4.7.3 Select Another Serial Port

Displaysthe Serial Port’s Selection Menu again, or gives a message if
only one port was detected.

4.7.4 Run All Serial Port Tests

When you select this option, al the tests listed below on the menu are
run in sequence on the currently selected port. You can then insert the
loop-back plug into the next port and choose Sel ect Another Serial Port.
Theoption’ RunAll Tests will repeat all thetestsonthe Serial Port Test
Menuin sequential order asbefore.

4,75 Serial Port Line Control Test

This tests the serial port’s ability to transmit and receive data with
various combinations of parity, stop and databits. Once started, theright
hand panel shows data transmitted and received from the serial port,
whilst the message at the bottom of the screen shows the current line
control status.

4.7.6 Serial Port Handshake Test

Thistestseight signalsof an RS232 sexid port. Thepand ontheright of the
screenwill indicateaPASS/FAIL resultindividualy for each signal, whilst
anoverall resultisrecorded in theresultsof theleft hand panel.

4.7.7 Serial Port Loopback Test

Thisteststheseria port'sability to transmit and receive datas multaneoudly
(Full duplex) at variousbaud rates. Once started, theright hand panel shows
datatransmitted and received fromthe seria port, whilst themessageat the
bottom of the screen showsthe current line control status.

4.7.8 Serial Port Internal FIFO Test

Thisteststheseria port'sability to transmit and receive datas multaneoudly
(Full duplex) at 115,200 baud using theadvanced seria port’sinterna FIFO
buffer (Firgt in first out). Once started, the right hand panel shows data
transmitted and received from the seria port, whilst the message at the
bottom of the screen showsthe current line control status.
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Thistest will refuseto run if the port under test does not have an internal
FIFO, and will display an appropriate message for five seconds.

Parallel Port Diagnostics

Note: Aset of loopback plugs may be ordered separately from Eurosoft
by contacting us at the address or phone/fax numbers given at
the beginning of this manual.

Please ensurethat your parallel loopback plugisinserted into the
correct port beforeyou begin thesetests.

The screen is divided into two parts. the left-hand panel shows result
details about the selected port; the right-hand panel contains an
appropriate selection menu, allowing some or al of the tests to be
carried out on the desired ports, and then indicates the current status of
thetest being performed.

4.8.1 Parallel Port Selection Menu

The menu displays all the parallel ports in the system with the port
number and 1/0O address for each port. Press <ENTER> to select the
desired parallel port for testing. The next screen displays details of this
port and the status of thetestsin theleft-hand panel, and amenu of tests
intheright-hand panel.

4.8.2 Parallel Port Tests Menu

Theright-hand panel usesthe standard cursor keysto permit selection of
a particular paralle port, and to decide whether to run all tests or
individua tests. The current status of the test being performed is then
displayed intheright-hand panel.

4.8.3 Select Another Parallel Port

Displaysthe Parallel Port Selection Menu again, or gives amessage if
only one port was detected.

4.8.4 Run All Parallel Port Tests

When you select this option, al the tests listed below on the menu are
run in sequence on the currently selected port. You can then insert the
loopback plug into the next port and choose “ Select Another Parallel
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Port”. The option “Run All Parallel Port Tests” will repeat al the tests
on the Parallel Port Test Menu in sequential order as before.

4.8.5 Parallel Port Controller Test

Determines whether the parallel device is performing correctly.

4.8.6 Parallel Status Port Test

Verifiesthat the parallel port isoperating correctly, and is connected to
theoutsideworld.

4.8.7 Parallel Port Interrupt Test

Checksthat the parallel port isgenerating an interrupt, and isconnected

to the outsideworld.
IMPORTANT

If your system’s BIOS setup has the facility to configure
advanced parallelmodes, pleasedo not select EXTENDED,
asthelRQcannotbedetected in extended mode. The test
works correctly for other modes (e.g. NORMAL,
STANDARD, EPP, ECP).

Modem Diagnostics

Softwar eM odems

Thereisanew type of modem appearing whichiscontrolled entirely by
Operating System drivers. These are not tested at the hardware level by
Pc-Check.

Pleasenotethat it isimportant that your modem isin theidlestate
beforeyou begin thesetests. Thiscan beachieved by resetting your
modem (if your modem has a reset button) or by switching the
modem off and then on again. | f you havean inter nal modem without
areset button, thiswill not be necessary.

During the various modem tests the message ‘ERROR’ may
occasionally be observed. This is an expected reply from your
modem and does not indicate a failure of any kind.
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The above message is displayed on screen while Pc-Check detects all
active modems. The modem detection may take 30 seconds or more
to complete, asitisvery thorough: please be patient during this period.
If no active modems are detected, a message to this effect is displayed
before returning to the Advanced DiagnosticsMenu.

If more than one active modem is detected, and assuming that a fulll
duplex data path could be established with each, a modem selection
menu will appear. Once you have selected a modem using the keys
indicated, or if only one active modem was detected, the left-hand panel
shows modem details while the progress of the data collection test is
displayed in theright-hand panel. Upon completion of data collection,
the modem tests menu isdisplayed instead.

Data collection

The modem data collection phase is performed once only after amodem
isselected, and theleft-hand panel isupdated. The‘ Datacollection’ result
in the left-hand panel will be updated upon completion. In genera, afail
hereindicatesthat communicationsbroke down during the data.collection.

Important notesfor internal modem users

Pc-Check has adopted the convention used by DOS and the BIOS for
mapping the COM port numbersto the actual 1/0O port addresses. Some
other software products do not adhereto thismethod, so alittle care may
be needed to ensure that the results provided by Pc-Check for aparticular
hardware setup are not misinterpreted.

With DOS, up to four serial ports can be used, with base |/O addresses at
3F8H, 2F8H, 3E8H and 2E8H. These addresses are hidden from the DOS
user viaa set of pseudonyms, the COM port numbers. At bootup, the
BIOS searches for seria port devices, and allocates successive COM
location numberstotheminturn.

If a hardware configuration uses all four ports, there is no ambiguity,
since, for example, the fourth base address 2E8H will have COM4
alocated toit. But consider the case of asystem with two serial portsat
3F8H and 2F8H, plusjust oneinternal modem which the manufacturer
hasset asCOMA4 (i.e. effectively 1/O address 2E8H). DOS and the BIOS
assign thisdeviceto COM 3, not COM4, i.e. itisthethird deviceto have
been detected. Pc-Check reports the value used by DOS and the
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BIOS, so that in this example the modem will belogged asbeing Serial
Port COM3 at 1/0 Base Address 2E8H.

49.1 Modem Selection Menu

Thisisonly displayed if more than one active modem is detected. The
menu displaysall active modemswith the port number for each. Pressing
<ENTER> brings up the test menu for the chosen modem.

49.2 Modem Tests Menu

Theright-hand panel usesthe standard cursor keysto permit selection of a
particular modem, and to decidewhether torun all testsor individual tests.

49.3 Select Another Modem

Displays amenu of modems again or gives amessage if only one was
detected.

494 Change Local Baud Rate

Thisoption allowsthe user specifically to change the baud rate used for
testing.

Note: The ‘Max/Current Local Speed’ field in the left-hand panel
indicates the baud rate currently being used to perform the
varioustests, and will also be the maximum possiblelocal baud
rate, However, if the baud rate has been explicitly changed
using the ‘Change Local Baud Rate’ option, then the chosen
baud rate will be shown here and used for testing from then on.

When anew baud rate is selected, Pc-Check will attempt to establish
communication at this speed. If it isunableto do so, amessage will be
displayed before allowing another baud rate to be chosen. <ESC> returns
to the modem test menu.

4.9.5 Modem Register/Loopback Test

When selected, this function performs two tests sequentially: the
“Modem Register Test” and the “ Analogue Loopback Test”. During
theseteststhe communi cation to and from the modem may beviewedin
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the ‘Transmitted’ and ‘Received’ windows in the right hand panel.
These tests can take several minutes each.

4.9.6 User Interactive Modem Test

This test requires user intervention, as its title suggests. Initialy, the
modem hasto beinitialized and thismay take afew seconds. amessageis
displayed during this period.

Twotestsare performedin sequence: the‘ DataCarrier Test’ and the‘ Diad
ToneTest'.

Each test will generate tones within a few seconds of the message
appearing. Acceptablekeysare' Y/y’ to record apassresult (and switch
off thetones), ‘N/n’ to record afailed result, or <ESC> to abort the test
and record an aborted result.

49.7 Pc-Check Dumb Terminal

The dumb terminal is provided for the more experienced user or those
that would liketo test their modem on-line. There are only two specia
function keys: F1 to clear the screen and F10to exit theterminal.

Sampl e session to test modem on-line:-

1 Using “Change Local Baud Rate” option, select a speed
appropriatefor theservice

2 Enter the Dumb Terminal and type:
ATDT <BBSte ephone number>

3 TheBBS systemwill answer and come on-line

4 After closing BBS session, type ATHO

Note: ATH Zero, not alphabetic O, in the above line.

Printer Diagnostics

Pc-Check can send atest printout to both serial and pardld printers. If you
are using a serial connection to your printer viaa COM port from the
available ports that Pc-Check shows, you will be asked to specify the
protocol (baud-rate, data-bits etc.) from the computer end to agree with
your printer's setup. Refer to the manufacturer’s manuas to make
switch adjustments for input type and serid data rate on the printer.
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Having adjusted the settings, select ‘Use Current’ to advance to the
Printer Type section.

Having selected the appropriate port, the printer type can be
selected from Generic, Epson 9-pin compatible, Epson 24-pin
compatible, Epson 9-pin wide, Epson 24-pin wide, HP LaserJet,
PostScript, IBM 9-pin compatible, IBM 9-pin wide, IBM 24-pin
compatible and IBM 24-pin wide.

Before selecting thetest, check that the printer is switched on, connected
to the specified port and is On-line. If it still does not print, check the
cable using another computer and/or printer.

4101 Pc-Check®Print Test

A series of test prints is produced, appropriate to the type of printer.
For example, a grey-scale shading test is included for laser printers,
and a character attributes test is performed for dot-matrix printers.

Generic text printer

Rolling characterstest Demonstrates basic text generation of all
the major characters acrossthe width of the
pege.

ASCII character set Prints the character set supported by the
printer intheform of atable.

CR, LF, backspacetest Tests these basic printer head control
functions.

9 and 24 pin Epson/IBM compatible / wide dot matrix

Rolling characterstest Asfor the generic printer.

ASCII character set Asfor thegeneric printer.

Extended character set Printsthe additional characters supported by
the printer intheform of atable.

CR, LF, backspacetest Asfor generic printer.

Character attributes test Bold, underline, super/sub script,
emphasised, double strike, strike out, italic
modes.
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Parallel cabletest
Individual pintest
Reduced linefeed test

Head alignment test

Banding test

As LaserJet printer.

Determinethat all 9 or 24 pinsarefiring.
Check printer’sability to movevertically by
small amounts.

Tests printer’s ability to align output on
separate (in some cases reversed) printing
passeswith the output from previous passes.
Demonstrate printer’s ability to produce an
area of continuous black with minimal
noticeable horizontal banding (can occur
either because of worn ribbon or incorrect
paper advancement).

LaserJet Laser (someinkjets)

Whitelinetest

LED array/ toner test
Ruler test

Raster graphicstest

Parallel cabletest

Grey scale shading test

Internd/overlgpping pattern

Roman 8 character set test
Charactersper inchtest

PostScript

As PostScript.

AsPostScript.

AsPostScript.

Demonstrates ability to reproduce simple
raster graphicsat increasing resol utions.

To prove that the eight lines of the parallel
interface are working correctly and
consistently.

Similar to PostScript: however PCL doesnot
produce continuousgreyslike postscript.
Proof that the printer is a compatible
LaserJet implementation by generation of
internal fill patterns.

Further compatibility and information.
Further compatibility and information.

PostScript is alanguage, and so, unlike other printers, the printer must
understand how to run programs written in that language to build a
page, i.e. the printer is significantly moreintelligent.
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DPI test
Grey scale shading test

Clipping test
Compuitational test

Whiteline test

LED array/ toner test

Ruler test

RGB colour test

Linecaptest
Trigonometric test

Installed font list

4.11 Keyboard Diagnhostics

Provides visual method for determining/
confirming printer resolution.

Confirm linear greyscale from 0% (white)
to 100% (black).

Graphics confined to complex text shape.
Uses a simple fractal pattern to give an
approximate idea of speed of postscript
implementation, for use asabenchmark for
comparing printers.

Ability toresolvehairlinewhitein an areaof
solid black horizontally and vertically.
Some “laser” printers use a high density
array of LEDs: this test confirms that al
are functioning;

for true lasers, the test ensures that toner
distribution is even over the width of the
pege.

Prints an inches and centimetre ruler, such
that scaling can be confirmed with a real
ruler if required.

For colour laser printers, produces three
overlapping circles of red, green and blue
with all the resultant combinations;

for non-colour printerstheimage should be
represented in grey scales.

Ensurethat the different linejoining/ending
methods are supported.

Ensure basic trigonometric functions are
availableand areranged appropriately.
Listsall installed fonts.

This test requires operator interaction, by pressing all the keyboard
keys and checking that the display responds in the expected manner.

Oninitial selection, amenu of keyboard typesispresented, in decreasing
order of key numbers. For DOS Pc-Check, keyboards which are
suitable for the current DOS country code setting (as set up in
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config.sys) are highlighted: the first of these will be selected. This
menu has no top-to-bottom wrap: you may need to scroll if a large
number of keyboard types is listed. After selecting a keyboard, the
Keyboard Tests menu appears.

4111 Verify Keyboard

Displaysarepresentation of the sel ected keyboard type. Sincethe exact
layout of any one keyboard will vary slightly from others of the same
class, occasionally there may be slight differences in the placement of
keys. For keyboard types that do not support LED switching under
software control (typicaly 83 or 84 key keyboards), you will be
reguested to enable the CAPS lock if it isnot already on. If thisisthe
case, then the test will proceed the moment that CAPS becomes
enabled, or that another key is pressed (for instanceif CAPSisfaulty).

You should pressevery key at least once. When each key is pressed, the
on-screen key ishighlighted both on the key top (Ilegend) and on the bar
at the bottom of thekey representation. Thekey legend remainshighlighted
only whenthekey ispressed, while the bar will remain highlighted once
thekey hasbeen*visited'. If all keysare successfully highlighted, thetest
endswith apassresult. Note that for mono screens, the key "disappears”
when pressed and the legend becomes bright: only the key top returns
whenthekey isreleased.

During testing, the CAPSIlock and Shift keysretaintheir normal behaviour
andthe CAPSIlock LED will light as per normal. Notethat the Scroll Lock
and Num Lock LEDswill not operateduring thistest. When either thestate
of the CAPSIock ischanged or aShift key isdepressed, thelegends of the
keyboard representation will beatered appropriately.

At the bottom of the screen, the current hardware scan code is listed,
aong with the state of the CAPS L ock and Shift keys. Opposite, the state
of the currently- or last-pressed key isgiven, aong with thelegend of the
key in both the shifted and unshifted state.

To exit this test without pressing all keys, <ESC> must be pressed
twice. You will be asked to confirm this action. A selection of keysis
provided for both the positive and negative responses in the various
dialogues of this test.
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If, on exit from this test, either through completion, or by user action,
Pc-Check believes that certain keys may have become stuck down
during testing, it will list them and ask if you wish to record a pass or
fail result. If afail result is recorded, no further questions are asked.

If al keyshavenot been pressed, you will again beaskedif you still wishto
record apassresult. You will then bereturned to the tests menui.

4.11.2 Keyboard Controller Tests

Automatically asks the keyboard controller to perform its self-test and
interfacetest, using the same method asin the appropriate ‘ Motherboard
Test’ (qv.) under which theresult of thistesting will be stored.

4.11.3 Key Repeat Test

You will be requested to press and hold an al pha-numeric key. The key
must be held until the program requestsitsrel ease (about 2 seconds). If
thekey isreleased early or other keysare pressed, thetest will fail. After
thekey isreleased, thetest will report passor fail, and you may returnto
thetestsmenu.

4.11.4 Keyboard LED Test

If you are using akeyboard typethat doesnot support L ED switching under
softwarecontral (typicaly 83 or 84 key), then youwill beinformedthat this
testisnot possible. Otherwise, each LED will belitinturn and youwill be
asked to confirm that thisand only thisLED haslit. Thiswill occur for al
LEDsregardlessof theresult for previousLEDs. When al LEDshave been
tested, theresultisdisplayed and you may returnto thetestsmenu.

Mouse Diagnostics

If no mouseisconnected amessageto thiseffect isdisplayed. Otherwise
information relating to themouse aswell asthe status of testsisdisplayed
in the left-hand panel, with the following message in the right-hand
pand:

In order to perform the mouseteststhevideo modewill requireto
bechanged. If your video card and monitor have not been configured
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for use in these modes some screen distortion may occur. This
will not harm your system but may make some tests difficult to
complete.

Pressakey to continue or <ESC> to abort testing now.

If you press a key to continue, the first mouse test (the Button Test)
starts. Theright-hand panel holdsadiagram of amouse: aseach buttonis
pressed in turn, the colour of the screen *button’ changes. However, if
you failed to respond within the test’s timeout period, or the buttonson
your mouse are faulty, the test status is set to FAILED and you are
returned to the Advanced Diagnostic menu. Tests for the CENTRE
button will only respond if your mouse has 3 buttons and its driver is
configured to recognise the centre button. (Refer to the manufacturer’s
manual).

Otherwise, if thetest passed, the next test begins (the Ballistic Test); for
this and subsequent tests, the X and Y co-ordinates of the mouse are
displayed along the bottom of the screen. Therearetwo versionsof both
the Positioning and Area Redefinetests, onefor text mode, the other for
graphicsmode. Thefinal test, Graphics Cursor Redefine, isby implication
for graphicsmode only.

All testshave atimeout period (of fair duration for acorrectly functioning
mouse). Failureto completethetest successfully inthistimeleadstoa
test failure and subsequent exit from the mouse option. You may
terminate any test by pressing <ESC>; thetest statusisset toABORTED,
and the option exits.

For the Ballistic test, you are asked to confirm the ability to change the
speed of response of the mouse. For the Positioning tests, click theleft
mouse button over the four extreme corners of the full screen (not the
dots on the diagram!). For the Area Redefine tests, confirm that the
cursor cannot move outside the rectangular area, and then click on the
four corners asindicated. For the Graphics Cursor Redefine test, you
are asked to click on the box that best describes the appearance of the
cursor; thetest passesif you click on the appropriate box.
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Joystick Diagnostics

4.14

Up to two joysticks will be automatically detected if the game port in
the computer under test supports more than one joystick. The
performance of the second joystick ismonitored in a separate panel on
the right of the screen (this secondary screen is otherwise irrelevant).
If an attached joystick is not detected then either the joystick or the
game port to which it is attached is faulty, or there are two game ports
installed and enabled: for example, amulti-1/O card plus a soundcard.

Thejoystick iscalibrated by being moved to thetop left, bottom right and
centre positions: a failure will be reported if no difference can be
detected between the centreand acorner.

The status of four fire buttons is displayed: 1 and 2 correspond to the
first, primary joystick; 3 and 4 to the secondary joystick.

If asecond joystick isfitted, then on the second panel, movement of the
cursor isrepresented by sliders.

On joysticks such as the Microsoft Wingman, movement of the ‘hat’
control appears on the secondary axis status panel.

Turbo Switch Test

Thistestswhether theturbo switch (if fitted) makesasignificant difference
to the processing speed of the machine. The reason for thistest isthat the
turbo switch on 486 and Pentium machines cannot change the clock speed
to dow the machine down, unlike older machines with 80286 or 80386
processors, and therefore the effect of the turbo switch is not seen in the
processor speed on thefirst information screen.

Thistest isonly valid on machineswhereit isknown that aturbo switch
on the caseis connected to a motherboard which is capabl e of affecting
the apparent processor speed. Often thistest will correctly fail because
either theturbo switch isnot connected to acompatible mother board or
the switch does not make a significant changein the processing speed of
themachine.
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4.15 Video Diagnostics

This menu gives a comprehensive range of tests, most of which
require user intervention. Test results can be viewed in the Results
Summary or printed in the Results Report, both accessed from
Pc-Check's Main Menu.

Note: The screen may go blank for a short while at the beginning of
some tests, and when changing to a different video mode.

4.15.1 Warning — Video Test Initialisation

Onfirst-time entry only, thefollowing messageis displayed:

Pc-Check is about to test all the video modes that are
supported by your graphics card. This will cause your
screen either to flicker, or to go blank. This process
usually takes only a few seconds but may take longer on
some systems. This will not damage your hardware and
will only occur the first time these tests are run.

Please also note that these tests make all supported
modes availablefortesting,some of which may have scan
ratestoo highforyour monitor. Pleasedeselectincompatible
modes using the mode selection menu. Thank you.

This panel will not be displayed again until after Pc-Check isrestarted.
The panel doesnot appear during Burn-Intesting.

If thevideo card isunableto changeinto al the modeswhich it reports
as supported, these modes will be automatically removed from the
Select Modes for Testing list (see below): a message to this effect is

displayed.

4.15.2 Video Driver Information

Listsbasicinformation about the Video card configuration.

4.15.3 Select Modes for Testing

A tableof video modesispresented, initialy dl preceded by asmal symboal,
indicating that they are selected for testing. Pressing <SPACE> or
<ENTER> against an entry toggles between selection and non-selection
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of that mode. Press <F10> when the selection is complete. You will be
unable to exit with either no modes selected or only 8 bit mode(s)
selected: messages to this effect are displayed in these circumstances.
<ESC> cancels any selection changes and exits the pandl.

4,154 Check Gamma

Provides an estimate of the current Gamma value of the monitor. The
lower half of the screen is a horizontally-graduated, calibrated grey-
scalerectangle. Thepoint at which the brightness of thetop solid rectangle
matchesthelower gradient isthe current gammaval ue. Pressany key to
return.

4.15.5 Colour Linearity

Tests for Red+Green (yellow), Green+Blue (cyan) and Blue+Red
(magenta) are run in succession at the highest available resolution. Press
<ESC>to quit thetests, or any other key to movetothenext test.

4.15.6 Colour Purity Test

The Colour Purity Test displays four screens of solid colour: red, green,
blueand white, each at full intensity. The control keysareasfollows:

<Esc>key Returns to the video tests menu and records an
‘ABORTED' result.

Y key Recordsa‘PASSED’ result.
N key Recordsa‘FAILED’ result.

4.15.7 True/High Colour Test

For each selected video mode, two display screensaregenerated. Thefirst
of each pair showsthe additive and subtractive primary coloursas stripes,
from black through maximumintensity towhite. The second displayssquares
of graduated primary or secondary col our combinations. The control keys
areasfor the Colour Purity Test.
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4.15.8 Alignment Test

For each sel ected video mode, arectangular grid pattern with concentric
circles is displayed, to check for distortion on CRTs, and also
projector displays. The control keys are as for the Colour Purity Test.

Thisisatest of the monitor and will confirm that the coilsand magnets
have been correctly aligned onthetube and that the vertical and horizontal
amplitude and linearity are correctly adjusted. If thetest failsyou should
firstly check that al cablesand connectorsare securely attached and then
check for transit damage; otherwise you may need to replace the monitor
if adjustment of the display controls (horizontal/vertical/pincushion
etc) does not correct the misalignment.

Note: On no account should untrained personnel open a monitor.

Note: Onsome LCD screens, pixelsin certain modes may be displayed
square where they would be rectangular on a VGA monitor. The
effect will be to produce an elliptical rather than a circular
pattern for thistest. Likewise, if theresolutionisnot the ‘ native’
display resolution, the lines may appear blocky or blurry. These
effects do not imply misalignment.

4.15.9 LCD Test

Testsfor dead pixelsby displaying aseries of checkerboard screens. Red
+Green, Green+Blue, and Blue+ Red, mapped pixel-for-pixel withthe
L CD screen. Thischeckerboarding makes dead pixelsmore obviousthan
solid colour, and indicates which colour sub-pixels are stuck on or off.
The control keysareasfor the Colour Purity Test.

4.15.10 Test Card

Provides a quick visua check of the performance of several video
parameters, at each of the selected screen modes. Thecontrol keysareas
for the Colour Purity Test.

Note: the screenwill blank (go black) while the video modeischanging:
this process may take several seconds.
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4.16

4.15.11  Video Memory

This option employs exactly the same series of tests described under
the “Test Video Memory” option of “Memory Diagnostics’, and
indeed automatically divertsto that screen panel.

Onfirst-time entry only, thefollowing messageisdisplayed:

Yourvideo card’s memory will betested using the standard
Pc-Check memory test algorithms, and hence the same
options are available to video memory as to ordinary
memory.

Pc-Check will now enter the Memory Tests menu where
you will find the ‘Test Video Memory’ option. When you
leave the Memory Tests menu, you will return here to the
Video menu. This message will not appear next time.

When the Memory Diagnostics screen appears, use the cursor keysto
select “Test Video Memory”. The tests may take several minutes,
during which a variety of patterns will occupy the screen. After the
tests are complete, the main Memory Diagnostics panel reappears.
Pressing <ESC> returns to the Video Diagnostics panel.

4.15.12 Exit Tests

Returnsto the main Advanced Diagnostics Menu.

Audio Devices

Note: thistest may not work with Self-Boot Pc-Check.

Results of these tests can be viewed in the Results Summary or printed in
the Results Report, both accessed from Pc-Check’sMain Menu.

4.16.1 Speaker Test

Thistest will play the“William Tell Overture” through the PC Speaker
for about 40 seconds. You are prompted to confirm hearing the speaker:
if you can hear thetune, press‘ Y’ to passthetest, otherwisepress‘N’ to
fail.
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4.16.2 FM Synthesizer Test

Thistest requires a compatible sound card. When selected you will hear
adescending scale of notes from the sound card, again you will be asked
to confirm hearing the notes. Press‘Y’ or ‘N’ as before.

4.16.3 PCM Sample Test

Thistest requiresa SoundBlaster compatible sound card. When selected
you will be required to choose the appropriate Port Address, IRQ and
DMA Channel. If you are unsure of any of these then please use the
Detect option. Note that the IRQ may not be detected on Pro-Audio
Spectrum sound cards. Once all the correct selections have been made,
you will hear ashort sample of music.

Should no sound be produced from either the Sample Test or the FM
Synthesizer Test, ensure that the volume setting on your sound card is
high enough. Alternatively, the sound card’s mixer utility may havetoo
low alevel for either FM (also referred to asMIDI), or voice (referred
to as sample or wave in some mixers).

WARNING

The Detect option may conflict with other cards’ Port
addresses, Interrupts or DMA Channels.

Error Messages and Comments
‘Thesound card did not respond to the chosen setup’

‘Thesdectionsmadedid not correspond with the sound card
settings: try ‘Detect’ or adifferent value'.

CD-ROM/DVD Diagnostics

TheCD-ROM/DVD tedtsrequireat least one CD-ROM or DVD drivetobe
fitted. For IDE CD-ROMS/DV Ds, Pc-Checkwill drivethedevicedirectly in
the absence of aDOS devicedriver. For other typesof CD-ROMSDVDs,
the user must haveloaded therelevant DOS devicedriver. Hencethesetests
won't work under Self-Boot Pc-Check for non-IDE CD-ROMSDVDs.
Both the Transfer Test and the Random Seek Test require a data only
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CD-ROM or DVD (as appropriate), whereas the Audio Disc Player
requiresan audio only disc. Finally, the CD-ROM / DV D Test Disc Read
requires a Eurosoft CD or DVD Test Disc. Use the cursor keys to
highlight the required option and press<ENTER>.

Note: Execution Times for CD-ROM Tests. Older CD-ROM drives
transfer data at a considerably slower rate than more recent
models. Inherently, comprehensive testing of older drives can
take a considerable time to run to completion.

During testing, the upper area of the screen lists a number of technical
parametersfor the CD-ROM/DVD drive and interface, together with a
continually updated display of the sector under test.

4.17.1 Select CD/DVD Device

If more than one such device isfitted, alows a particular drive to be
selected; otherwise statesthat only onedeviceispresent.

4.17.2 CD/DVD Transfer Test

Determinesthe sustained transfer rate of the CD-ROM or DV D drive by
reading the inserted disc for agiven period. The result is displayed in
Kilobytes per second, and will be given aspeed rating. Should thedrive
not deliver more than 150K B/sec, then it does not even provide the
minimum CD-ROM datarate required for the reproduction of CD audio,
and will bedeemed to havefailed thetest.

Note: The inserted disc will need to have at least 100,000 sectors
containing data before it can be used to run the test. The more
data on the disc, the more likely that the test will exhibit the full
performance of the drive.

Error Messages and Comments

‘Thistest requires a CD-ROM/DVD data disc’

4.17.3 CD/DVD Random Seek Test

Produces the average seek time for the CD-ROM/DV D drive by reading
random sectorsfrom theinserted disc for agiven period. Thetest will fail if
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the average seek timeismorethan 1 second: thisrepresentsthe minimum
acceptable standard for early multi-media systems.

Note: The inserted disc will need to have at least 66,000 sectors
before it can be used to run the test, but the results may not be
accurate unlessthedisc hasat least 260,000 sectors: awarning
will appear on the screen in this case.

Error Messages and Comments

‘Thistest requiresa CD-ROM/DVD datadisc’
‘Theinserted disc haslessthan 66,000 data sectors: it istoo
small to give meaningful results

‘Theinserted disc only has a small number of data sectors:
thismay adver sely affect theresults

4.17.4 CD/DVD Tray Test

Ejects and closes the CD-ROM/DVD tray and confirms the success of
each operation.

4.17.5 Audio CD Disc Player

Thisteststhe sound capability of the CD-ROM/DVD Drive. By inserting
an audio disc and selecting this option, thedisc will then proceed to play
from the first track and continue until the end of the disc. (The sound
will be played through either the headphones connected to your CD-
ROM/DVD Driveor your sound card).

Error Messages And Comments

‘Thistest requiresan audio disc. CD-ROM/DVD data discs
and mixed dataand audio discsar enot supported’

4.17.6 CD/DVD Test Disc Read

Thistest requires a Eurosoft CD or DV D Test Disc which is specially
laid out to test CD-ROM or DVD drivesfully. Thetest reads from the
beginning of the proprietary test file contained on the disc to the end
of the file, ensuring that each block is readable, and verifies that it
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contains exactly the correct information. Please contact Eurosoft to
obtain copies of the CD or DVD Test Discs.

The test can be interrupted by pressing <ESC>, giving an aborted result.
USB

Notes: If present, USB support in the BIOS must be enabled before
running these tests.

Pc-Check's USB diagnostics support multiple-controller
configurations.

No USB devices should be inserted or removed during testing.

Theleft-hand panel provides USB detailsand the status of thetests, while
theright-hand pand containsatest menu with thefollowing options:

4.18.1 Test USB Controllers

A seriesof testsisperformed onthe USB, including BIOSHandoff, Initiaise
Controller and Register Tests. Details of detected USB controllers are
displayed below thetest results. Press<ENTER> to continue.

4.18.2 USB Functional Tests

Requires the fitting of a Eurosoft USB Diagnostic Loopback Plug. A
preliminary message to this effect is displayed. Various tests for the
USB interface, system interface and communications interface are
performed. Detail s of detected USB loopback plugs are displayed below
thetest results. Press<ENTER> to continue.

4.18.3 USB Device Information

Device datarelating to the USB root hub portsisfirst read and cached
before being displayed to screen. The dataincludes controller number,
device number and vendor ID. Press<ENTER> to continue.

4.18.4 Exit USB Tests

Returns to the Advanced Diagnostics Menu.
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Section 5
CONTINUOUS BURN-IN TEST

It is important for a newly assembled or a repaired PC system to be
subjected to a 24-hour or more Pc-Check Burn-In Test before delivery
to the end user. It is also very sensible for the user to subject a
machine in regular use, especially where corruption or loss of data
could lead to costly or time-consuming rework, to the kind of tests
performed by Pc-Check that will expose any weakness that may have
started to develop. You should do this after regular maintenance, at 3
to 6 month intervals or shortly after a repair or system rework.

Note: Thesediagnosticsare usually used for reliability testing and not
for casual fault-finding. As one would expect, if a component
FAILS during Burn-In, thiswill be the final result regardless of
subsequent passes during Burn-In testing.

Immediate and Deferred Burn-In

Pc-Check provides two methods of continuous Burn-In testing:
immediate and deferred, both of which are available from the main
menu. Immediate Burn-In Testing is designed to alow a required set
of tests to be set up and carried out on the same machine. Deferred
Burn-1n Testing allows a set of tests to be designed for running on one
or more other machines.

The user-images for the two options differ in only two respects,
which are now summarised:

(i)  The menu for Immediate Burn-In contains an extra option to
alow the tests to be performed, which by definition is not
availablefor Deferred Burn-In.

(i)  Therange of tests available for Immediate Burn-Inis restricted
to those devices which are actually present on the machine. For
Deferred Burn-In, a complete list of testsis provided, since in
general the specification of the target machine is not known.
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5.2

The Burn-In Menu

Selecting either of the Burn-In Testing options from the Main Menu
leads to the Burn-In menu. An information panel at the top of the
screen displays the current options, which can be altered by the
Change Options menu described bel ow.

5.2.1 Load Burn-In Script

The name of a prepared script file of Burn-In commands can be
entered. When this is loaded, the contents can be altered via other
menu options if required. See the note bel ow for the source of thefile.

5.2.2 Save Burn-In Script

The Burn-In options selected can be saved as a script file for future
use, perhaps for regular reliability testing, or, in the case of Deferred
Burn-In, for transfer to another machine. Any valid DOS filename is
allowed, for instance BURNFILE.DAT. Thefile can be edited with any
text editor.

Note: If Self-Boot Pc-Check is being used, the only accessible drive
is the A: drive. Therefore the Load and Save Script options
must use a suitable floppy disk. Remember to replace the Pc-
Check program disk after reading or writing the script file.
With DOS Pc-Check, all drives are available: the default path
is the directory from which Pc-Check has been launched.

5.2.3 Change Options

This leads to a sub-menu of Burn-In options, which allow the
parameters in the panel at the top of the screen to be altered. Some
options lead to yet another sub-menu, some allow aYes/No toggle via
the <ENTER> key, while others allow a value to be entered directly
from the keyboard. In some cases the options are interdependent: for
example, if Pass Control isset to “Individual Passes’, then Durationis
aways “N/A” (Not Applicable). If Pass Control is set to “Overal
Time”, the units of Duration are hours and minutes (ranging from
00:01 to 99:59); the default Duration is 1 hour (01:00).
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If the Pause on Error option is set to “Yes’, a screen panel will appear
during burn-intesting if an error is detected, allowing the user either to
resume, or to abort the entire Burn-In test.

5.2.4 Select Tests

This option leads to a panel which allows the available devices and
tests to be selected from alist. Pressing <F1> brings up a Help panel
detailing the keys which control the selections:

™M Chooses device or test

<ENTER> Togglestesting of the highlighted item
<TAB> Toggles testing of all devices

<ESC> Exits to the previous menu

When “Individual Passes’ has been selected from the Change Pass
Control option, use the numeric keys to enter the number of times to
run each test.

Selecting adevicewill display alist of individua tests. All selected items
are prefixed with adiamond symbol. The key controls given in the Help
panel can then be used to amend the list. If “Individual Passes’ has been
selected under Pass Control, then the number of passes for each test can
be specified (default 1, maximum 9999). For the other Pass Control
options, you can choose between running the test or not (Y/N). On
completion, use <ESC> or <F10> to save your selections and return to
the Burn-In Menu.

If the number of tests selected overflows the page, the list can be
scrolled using the cursor or PgUp/PgDn keys. Arrows are shown to
indicate when there are more tests above or below the displayed
section of the list.

5.25 Perform Burn-In Tests

Thisoptionisonly present for Immediate Burn-In Testing. If the Hard
Disk Non-Destructive Write Test has been selected, a specia panel
will appear advising that a suitable back-up should exist before
continuing. If required, the Non-Destructive Write Test can be disabled
by pressing <ESC>. The remaining Burn-In tests will then continue.
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During testing, information at the top of the screen monitors progress of
the current test and the overall tests, including information about the last
three errors found. If <ALT-S> is pressed at any time during the
running of the tests, the display toggles between the panel and the
detailed description of the tests in progress.

Note: When testing serial/parallel/USB ports ensure that loopback
plugs are inserted in the appropriate connectors. When testing
modems and printers, ensure the devices are plugged in and
switched on ready to go.

Thereis atime-out at the beginning of each printer test during
Burn-In to allow for the previous pass to finish. This will be
observed as a delay of up to two minutes before the test begins
again. The Pass number is printed during Burn-In.

When testing floppy disk drives, ensurethat you have a formatted
diskette in each drive you wish to test. Smilarly ensure
appropriate disks are inserted for the CD-ROM/DVD and
ATAPI Devices tests.

Sometestsentail a delay in updating the screen, in which casea
message to that effect is displayed (except for video tests).

Burn-In testing can be interrupted at any time by pressing the <ESC>
key. After ashort pause, a dialogue box will appear to say that testing
has been interrupted. You are offered three options:

1. Resume from where testing stopped by pressing ‘R’.
2. Abort the current test and skip to the next test by pressing‘S'.
3. Stop completely by pressing <ESC> again.

Running Pc-Check®with BEEP Codes

Pc-Check can output beep error codes when items under test fall
during Burn-In testing mode.

Note: The Advanced Diagnostics tests do not give beep codes.
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To utilise beep codes, include parameter /BB in the command line
parameter list (see Section 2.3.1 and/or 2.4.3).

For instance, for DOS Pc-Check, either

Type: PCCHECK /BB <ENTER>

or an optional file name of your choice may be added:
Type: PCCHECK /BB [Burnfile Name] <ENTER>

Note: Refer to Section 2.3.1 Command Line Operation for Burn-In
filename instructions.

A short high beep ‘S’ is defined as a single continuous tone of 880Hz
for approximately 200mS Duration. A long low beep ‘L’ isdefined asa
single continuous tone of 440Hz for approximately 300mS duration.

When an error condition has occurred the associated beep code will
be played and repeated approximately every 2 to 2.5 seconds. The
user may press <ESC> to terminate the beep code, and may optionally
continue testing or stop Burn-In and go to the Pc-Check results screen
for further information.

When an error beep code isissued, the detected error is automatically
sent to the Results Summary and may be printed from the Pc-Check
Results Report section.

The BEEP codes for the nineteen groups of POST Card Diagnostics
aregiven in Section 5.5.

SIB (Status Indicator Box)

Pc-Check’s SIB provides added support during Burn-In. The SIB can
be used for testing PCs even when there is no monitor attached. Plug
Pc-Check's SIB into the first serial port.

To utilise a SIB, include parameters /BS /BD in the command line
parameter list (see Section 2.3.1 and/or 2.4.3).
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Note: /BD isrequired in order that Pc-Check exits after testing, so that
final results can be saved, and displayed on the SB.

Codes
During Testing
Steady Yellow Testing is in Progress
Red and Green The First Serial Port is being Tested

Upon exit from Pc-Check session

Steady Green All Tests Passed
Flashing Red and Yellow Some Tests Failed
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Post Codes and BEEP Codes

To enable Pc-Check to output diagnostic codes to a POST Card
during Burn-In, include the parameters /BP and /BD in the command
line parameter list (see Section 2.3.1 and/or 2.4.3).

While aburn-in test is running, itstest code is displayed on the POST
card; when the test completes, the test code and either 00 (for Pass)
or FF (for Fail) are flashed aternately on the card.

The BEEP code is derived from the binary representation of the
decimal value of the Group Number, where 0 = Long ("L") and 1 =
Short ("S"), as shown below.

POST Test Group BEEP Sound
1 (0O1H) CPU Core Processor 1 S

2 (02H) CPU Maths Co-Processor 2 S
3 (03H) CPU Known Design Faults 2 S
4 (04H) CPU MMX 1 S

5 (05H) CPU 3D-Now! 1 S

6 (06H) CPU MP Symmetry 1 S

7 (07H)  Motherboard DMA Controller 3 S
8 (08H)  Motherboard Timer 3 S
9 (09H)  Motherboard Interrupt Controller 3 S
10 (0AH) Motherboard Keyboard Controller 3 S
11  (0BH) Motherboard PCI Controller 3 S
12 (OCH) Motherboard CMOS RAM 3 S
13 (ODH) Memory Inversion Tree 4 SL
14 (OEH) Memory Progressive Inversion 4 SL
15 (OFH) Memory Chaotic Addressing 4 SL
16 (10H) Memory Block Rotation 4 SL
17 (11H) CachelnversionTree 4 SL
18 (12H) CacheProgressivelnversion 4 SL
19 (13H) CacheChaoticAddressing 4 SL
20 (14H) CacheBlock Rotation 4 SL
21 (15H) Foppy Linear Read 5 gs
22 (16H) Foppy Non-Destructive Write 5 S
23  (17H) Foppy Random Read/Write 5 S
24 (18H) HD Mechanics 6 S
25 (19H) HD Read 6 SSH
26 (1AH) HD Write 6 S
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27 (1BH) Video Text Memory 7 SSS
28 (1CH) Video SVGA Memory 7 SSS
29 (1DH) Serid LineControl 8 SLL
30 (1EH) Seria Handshake 8 SLLL
31 (1FH) Seria Loopback 8 SLL
32  (20H) Serid Internal FIFO 8 SLLL
33 (21H) Pardld LineControl 9 LS
34  (22H) Pardlle Status 9 LS
35 (23H) Pardlel Interrupt 9 qLs
36 (24H) Printer Output 10 SESH
37 (25H) CD/DVD Read 11 SESS
38 (26H) CD/DVD Seek 11 SESS
39 (27H) CD/DVD Tray 11 SESS
40 (28H) CD/DVD Test Disk Read 11 SESS
41 (29H) Modem 12 SSL
42  (2AH) ATAPI Linear Read 13 SS S
43 (2BH) ATAPI Write 13 SSES
44  (2CH) ATAPI Random Read/Write 13 SRS
45 (2DH) USB Controllers 19 LSS
46 (2EH) USB Functiona 19 9LSS
47  (2FH)  Speaker 14 SSsL
48 (30H) Audio FM 15 SSsS
49 (31H) Audio PCM 15 SSsS
50 (32H) Keyboard 16 SLLLL
51 (33H) Mouse 17 SLLS
52 (34H) Joystick 18 LS
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Section 6

SCSI UTILITIES

Important Information Before You Begin

6.1

The SCSI Utilities currently require an ASPI compatible device driver
in order to operate: hence these tests do not work with Self-Boot Pc-
Check, as the ASPI driver is not loaded. ASPI device drivers are
invariably designed to work with a specific controller and are sold
with the controller card. This means that an ASPI driver that was not
supplied with the controller card being used will aimost certainly not
work correctly.

Note: The SCS Utilities work on targets (physical devices), and do
not recognise subdivisionsinto Logical Unit Numbers (LUN's).
Therefore all logical devices associated with a physical device
will be involved when the utilities are used.

A SCSI Menu is displayed with the following options:

Identify SCSI Devices

6.2

Displays relevant information about the SCSI host adapter (controller
card) and the first SCSI target connected — the SCSI target device
with the lowest SCSI ID. If multiple targets are attached, a menu will
appear on the right hand side of the screen allowing additional targets
to beinterrogated. Pressing the <ESC> key will exit the menu.

Note: The above option applies to all SCS devices attached to the
SCA bus and is not restricted to hard disk drives only.

SCSI Low Level Format

Only to be used to low-level format SCSI hard disk drives and when
selected will provide amenu of SCSI hard disk drive targetsto choose
from. If only one SCSI hard disk drive is connected, this is the drive
that will be formatted, and the interleave entry screen will be entered
immediately. You can press <ESC> hereto exit without formatting and
will have a further opportunity to abort the format before it is started.
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6.3

6.2.1 Interleave Entry

You must enter an interleave to use for formatting the selected hard
drive. Values of between 1 and 99 are valid and other valueswill result
in an error. If you are unsure about which interleave to use, a value of
1 or 2 is recommended or the performance of your SCSI hard disk
drivewill be significantly reduced. Pressing <ESC> herewill returnto
the SCSI Menu without taking any action.

Note: Selecting an unsuitable interleave may cause the format to fail.

6.2.2 Format Key

The format key is a randomly generated case sensitive password that
has to be entered exactly as shown in order to initiate the format.
Pressing <ESC> here will return to the SCSI Menu without taking any
action.

IMPORTANT
Thisisyourfinal opportunity to abortthe format: any data

onthediskwill beirretrievably destroyed if you continue!

6.2.3 Format In Progress

After the format has been initiated, some relevant information about
the drive being formatted is displayed for your review. The format will
take several minutes to complete. Here are some sample times for
your reference:-

a A 40M B Rodime will take approximately 2 minutes.
b. A 1GB Fujitsu will take approximately 16 minutes.

Assigh SCSIBad Blocks

Only to be used to assign bad blocks on SCSI hard disk drives and
when selected will provide a menu of SCSI hard disk drive targets to
choose from. If only one SCSI hard disk drive is connected, thisisthe
drive that will apply when re-assigning bad blocks, and the Re-assign
Menu will be entered immediately. This menu has the following
options:
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6.3.1 Add Bad Block

Selecting this option will pop up a data entry window requesting the bad
block to be re-assigned. The bad block number can then be entered using
hexadecimal notation. Therange of lega blocksthat can bere-assignedis
from 1 to the maximum block on the selected hard disk drive. Note that
block 0, the boot sector, cannot be re-assigned. If a block number
greater than the maximum block available on the selected target is
entered, a‘Value out of range’ error will be generated. Enter the correct
value after the message disappears. When successful, the bad block
entered is added to the list shown on the display.

Error Messages and Comments
‘Out of Range Error, Please Retry’
‘Block Already Listed, Please Retry’
‘The Boot Sector cannot be re-assigned’

6.3.2 Delete Bad Block

At least 1 bad block must have been entered in order for this function
to operate, otherwise an error message will appear. After the data
entry window pops up, enter the bad block number for deletion and
press <ENTER>. That entry will then be deleted from the current list,
assuming that it is present. The bad block entered must be in the
current list or a*Value out of range’ error will occur.

Error Messages and Comments
‘Block Not Listed, Please Retry’

6.3.3 Clear List

At least 1 bad block must have been entered in order for this function
to operate, otherwise an error message will appear. After selecting this
option a message window will appear saying that al the bad blocks
will be deleted. You may press <ESC> to abort or <ENTER> to
continue. After <ENTER> is pressed a blank list is shown.
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6.3.4 Sort List

At least 1 bad block must have been entered in order for this function
to operate, otherwise an error message will appear. This function has
no dialoguewindow at al: it merely sortsthe current list into ascending
order as soon as it is selected.

6.3.5 Write Bad Blocks

At least 1 bad block must have been entered in order for this function
to operate, otherwise an error message will appear. When selected,
this function attempts to re-assign the bad blocks entered to spare
blocks on the selected hard disk drive, and may take a while to
complete its task. A dialogue window will appear indicating the
success or failure of the function on completion. If this function fails,
it is probable that there are insufficient spare blocks available to re-
assign al the bad blocks entered. If you low level format the selected
hard disk drive it will release al previously marked bad blocks that
were not specified by the manufacturer.

Note: If more than 44 bad blocks are to be re-assigned, this must be
done in several passes, i.e. write 44 bad blocks at a time.

If any unwritten bad blocks remain, pressing <ESC> leads to a ‘List
not written !’ menu; otherwise, <ESC> returns to the SCSI Menu.

The ‘List not written’ menu gives the following choices:-

Note: Thisisa forced entry menu where you must make a choice. You
cannot Escape from this menu.

0] Continue Editing

This choice simply returns you to the main Re-assign Menu where
you can continue editing your bad blocks list.
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(i) Write List And Exit

This choice attempts to write the bad blocks entered and then exits
directly to the SCSI Menu. See Section 6.3.5 *Write Bad Blocks' for
further information.

(iii) Abort List And Exit

This choice simply dumps any bad blocks entered and returns control
directly to the SCSI Menu.
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Section 7
SHOW RESULTS SUMMARY

The status of all the Advanced Diagnostic Tests is displayed, grouped
by device. Test results for up to 4 instances of a device can be
displayed, with results for the first device being in column 1, the next
in column 2, and so on. For instance, if your computer has more than
one processor, then the primary processor results will bein column 1
and the secondary processor results will be in column 2.

Each test will have one of the following results:-
PASSED  The test was completed successfully
FAILED The test was not performed satisfactorily

Note: If a test invokes a FAILED status then the test will remain
FAILED irrespective of any following tests during Burn-In.

ABORTED The test was not completed, either due to operator
interference, or machine limitations

ABSENT  The test cannot be performed as the relevant
equipment isnot available

NOTRUN The test was not selected for testing

If you attempt to exit Pc-Check after running tests without having
displayed the Results Summary, awarning message appears to remind
you that the results have not been displayed and ask if you are sure
that you want to quit.

Page 7.1



Pc-Check Diagnostics for AT-Style Personal Computers

Thispageisintentionaly left blank.

Page 7.2



Section 8 Results Report

Section 8
PRINT RESULTS REPORT

Pc-Check printed reportsfacility isvery useful for al users. In particular,
manufacturers and repair professionals can keep copies to maintain a
formal record of their quality-control procedures and standard practices.
They can also track distribution and service to the customer. Pc-Check
assists in reporting errors throughout manufacturing by identifying a
drop in quality or failure in components bought in from other suppliers.
For the independent machine user, a set of reports maintained over the
life of the machine provides a record of any significant changes.

When salling amachine that has reached astage where further upgrading
will not be advantageous, the records will indicate to a buyer the
machine's past history and itsreliability. It may also increaseitsresale or
trade-in vaue by more than the origina cost of Pc-Check!

Pc-Check can provide a hard-copy printout of the test results in the
form of a summary of each PASSED or FAILED test. You are first
regquested to typein details to identify the machine and the tester, plus
the number of copies of the report required. You are also asked if you
want to include all test names on the list even though some may not
have been carried out.

Instruction Summary

Type in Machine Model/ID Number.

Type in Tester Name.

Typein Machine Serial Number.

Type in Number of Copies Required or Press <ENTER> for one copy.

Do you want to report only on tests that are run? In response to the
‘Y/N' prompt, type ‘'Y’ to restrict the report to only the tests run or
type ‘N’ to report all tests.

‘Deviceto print to’ has a default value of PRN, which directs output
to a printer. This value can be replaced with the name of an output
file, which can be printed at some future time.
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Note: Because outputisin ASCII form, it cannot be handled by either
Postscript or GDI (so-called “Wndows") printers. If such a
printer is connected to the machine under test, output MUST be
saved to a file, for subsequent off-line printing by a suitable
device.

Output

There is a section on the printout where the tester can sign to certify
the report.

For Burn-In testing, a 3-line summary section at the end of the Report
indicates when testing began and ended, and gives the duration.
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9.1

Section 9

PROBLEM REPORTING

Introduction

9.2

In order to provide a quick response to any technical enquiries you
may have, Eurosoft has taken specific steps to help you report
prablems to our technical staff.

Animportant procedurein tracking and processing suspected problems
is the use of Technical Problem Report forms or TPR’s. The basis for
TPR forms is a well-validated measure ensuring that any reported
problem is acknowledged, documented and responded to. This is a
standard procedure strictly adhered to at Eurosoft. The TPR forms
are straightforward and logical (aform is included at the end of this
Section).

Technical Problem Report Forms (TPRs)

The form should be used to document details of the fault and the
systemonwhichit occurred. Failureto give all therelevant information
may make it impossible to identify the problem or may mean timeis
wasted in finding the correct solution. For these reasons, it is very
important that Eurosoft should be given as much information as
possible.
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COMPANY DETAILS

Please ensure that the full contact details are given so that our
technical staff can locate and communicate with customers as quickly
as possible.

PRODUCT DETAILS
It isimportant that you include the product name and if applicable the
version type (eg full version, evaluation) and number.

CONFIGURATION
It isimportant that we know as much about the configuration of your
system as possible. Please read the following notes.

Pc-Check Version: Version number and version type (DOS,
Self-Boot, Evaluation copy).

Motherboard Chipset: Chipset name and revision of chipset.
BIOS BIOS vendor, version and rel ease date.

RAM Type: State which RAM type was used aong
with RAM speed and quantity: SIMMS/
DIP, etc.(e.g. 44256-80 514256-10).

Cache: Size of Cache, eg 256K B, none, etc.

Video Card: Video Card that was used on board including
chipset model and memory size: MONO,
CGA,EGA/VGA, etc.

Hard Drive: Hard Disk Drive used: MODEL, SIZE,
MANUFACTURER, DRIVETYPE, etc.

CD-ROM/DVD Dirive; MANUFACTURER, MODEL, SPEED, &
INTERFACE TY PE, etc.

PROBLEM DESCRIPTION

Please give afull description of the problem and whereit is occurring
along with any other useful information you may have. Please also
state any additional requirements HARDWARE/SOFTWA RE that may
be needed to emulate the problem here by our engineers.
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Please fax or send the TPR form to the following address:

Eurosoft (UK) Ltd.

Head Office
3 St. Stephen’s Road
Bournemouth
Dorset BH2 6JL
United Kingdom

Tel+44(0)1202 297315
Fax+44 (0)1202 558280
Email: support@eurosoft-uk.com
Website: www.eurosoft-uk.com

or

Eurosoft (US) Inc.

Support Office
310 Third Avenue NE
Suite 108
Issaquah, WA 98027-3346
USA

Tel+1(425) 369-8582
Fax+1(425)642-8088
Email: support@eurosoft-us.com
Website: www.eurosoft-us.com

Support
Europe support@eurosoft-uk.com
United States support@eurosoft-us.com
Pacific Rim support@eurosoft-au.com

Note: Please advise us of any change of address so that we can
keep you updated about revisions, new releases and
other Eurosoft product information.
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e Eurosoft  TPR (Technical Problem Report)

Company Details
Contact Name:
Company Name:

Address:

City/Town:

State/County:

Post/Zip Code:

Country

Telephone No:

Fax:

Email:

Website:

Product Name Please tick as appropriate, adding version (v) number where applicable.
Pc-Check v. Virtual Pc-Check v. PC Builder v QA+WIN32v___ VirtualQA+v___
QA+FEv____ QA+DOSv____ CD-Checkv ZeroDatav_____ Other
Preferred POST Board ISA/PCI  USB Preferred Port Plug CDROM Test Disc  DVD Test Disc ~ SIBs

Full Program Demo Program Evaluation Program

Machine Details

Motherboard: Chipset:

BIOS Vendor & Version: BIOS release date:

CPU: RAM Size & Type:

Hard Drive Types: Video Card:

CDROM Drive Type: DVD Drive Type:

Other hardware contributing to problem if known:

Description of Problem Piease use another page, if necessary, to describe problem.

Example Thoughts: How often is the problem occurring? e Is the problem during burn-in testing with Pc-Check? ¢ How many PC hard drives are
you trying to erase with ZeroData? e Has your PC Builder license expired? Are you using an old version of QA+WIN32?

The details above must be completed to process your TPR promptly. We aim to reply to you within 24 hours.

e A website form is also available at www.eurosoft-uk.com/tpr.htm
« For fax service, please fax to England +44 (0)1202 558280 or USA +1 (425) 642-8088
e Email support and technical questions to:
UK: support@eurosoft-uk.com — USA: support@eurosoft-us.com — Pacific Rim: support@eurosoft-au.com
* Frequently Asked Questions and additions to TechTips at www.eurosoft-uk.com/support

NOTE: Please advise us of any change of address so we can keep you updated about revisions, new releases and
other Eurosoft product information. Thank you!

TPRO12204SR

Nobody checks out PCs better than Eurosoft

Eurosoft (UK) Ltd, 3 St Stephens Road, Bournemouth BH2 6JL, United Kingdom
Tel +44 (0)1202 297315 Fax +44 (0)1202 558280 Email info@eurosoft-uk.com Website www.eurosoft-uk.com

Registered Offices. Registered in England 1488751 VAT Reg No. GB 368 624 618
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Appendix A
HOW TO CREATE SELF-BOOT BATCH FILES

Select ‘Immediate Burn-In Testing' or ‘Deferred Burn-In Testing’
from the Main Menu, and refer to Section 5 to select the tests which
you require. When your selections are compl ete, choose option ‘ Save
Burn-In Script’ and supply afilename, say ' BURNFILE.DAT', so that
your selections are saved.

Choose 'Edit CMDLINE.TXT' from the System Information Menu.
Type in your required options in accordance with Section 2.3.1, but
omitting theinitial 'PCCHECK' keyword, and remembering to conclude
thelist of parameters with the name of your Burn-In file (which would
be 'BURNFILE.DAT' in the example above). Then type <Alt-X> and
save your changes. For example:

/BB /BD BURNFI LE. DAT

Note: /BD is required in order that control returns to DOS after
testing, so that final results can be printed (and displayed on
the SB if /BS is requested).

It isimperative that the keyword PCCHECK is not included at
the beginning of the line.

Leaving the Pc-Check floppy disk in the drive, reboot the computer.
Pc-Check will start up and immediately execute your required tests.

Upon completion, remember either to delete or to rename the
CMDLINE.TXT file, otherwise thetestswill be repeated the next time
you run Self-Boot Pc-Check!
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Appendix B

LIST OF POWER MANAGEMENT EVENTS

Event Name

System Standby/Suspend Request
N otification

User System Standby/Suspend
Request Notification

System Standby Resume Notification

Normal Resume System Natification

Critical System Suspend Notification

Critical Resume System Notification

Battery Low Notification

Power Status Change Notification

Update Time Notification

Capabilities Change Notification

Reserved System Event
Reserved Device Event
OEM-Defined APM Event
Reserved Event

Description

The APM BIOS wishes to put the system
in the standby/suspend state

The user wishes to put the system into the
standby/suspend state

Indicates that a system resume from
standby has occurred

Indicates that a system resume from
suspend has occurred

Situation detected where system must be
suspended without notification to APM-
aware applications

Indicates that a system resume from
critical suspend has occurred

The system's battery is running low, but
still contains enough power to suspend or
shutdown the computer ~ 10 minutes

The system's power status has changed
(eg. the AC line status or battery status
have changed, or the number of installed

batteries changes)

Indicates that the time should be updated
(eg. following a resume from standby or

suspend)

Change to the system's PM capabilities
(eg. via a setup utility or the
addition/removal of devices)

Unlikely to be invoked via Pc-Check
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Appendix C

DISABLING THE EXTENDED MEMORY MANAGER
(DOS Version of Pc-Check)

If your computer uses a memory manager, the DOS version of Pc-
Check requires this memory manager to be disabled for certain teststo
be performed.

The following sequence will work if you have access to DOS. If you
are familiar with the internal workings of a PC, the sequence below
will be obvious. If you are anovice, follow the steps carefully and Pc-
Check will work for you.

Firstly you will need to create a‘ Clean Boot’ diskette, as follows:-

1. With DOS running on your computer, insert a blank formatted
disketteindriveA:

2. At the C: command line prompt type the following DOS
command:

SYSA:

This command will copy certain setup files that normally residein the
root directory of drive C: to the diskette.

Secondly, insert the clean boot diskette you prepared into drive A: and
reset the computer: after ashort time you will seethe A: prompt. Now
replace the clean boot diskette with the Pc-Check diskette, and refer to
Sections 2.3.3 or 2.3.1.

Note: The CD-ROM/DVD Tests (other than IDE), the SCS Utilities,
and possibly the PCMCIA Information and Audio Devices
PCM Sample Test, cannot be run when the system has been
clean booted, asthe relevant device driverswill not be loaded.

If you are using the DOS version of Pc-Check, you do not have
access to DOS, and you have a computer which uses an extended
memory manager, contact Eurosoft for further advice.
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Appendix D
ADVANCED XML OPTIONS FOR HIl FILES

Note: It is beyond the scope of this document to describe XML and
XS in detail: the user is referred to the many specialist
publications on these subjects. A knowledge of XSL would
allowthe user to generate reportswhich, for example, contained
the company logo, or otherwise complied with the corporate
image. This Appendix is confined to providing guidance
regarding the content of a typical XML HlII file produced by the
Pc-Check compare process, and providing hints on how it
might be customised.

Note: XML HII files from versions of Pc-Check before V5.60 are not
compatible.

D.1 Basic HIl Facilities

Section 3 of this manual describes how Hardware Identification
Images (HIl) can be generated and used to ensure identical builds, or
to identify and document component changes within a system. The
HII facility can generate XML filesfor viewing and printing in aclear
report format.

Two typical scenarios in which a reference configuration HIl file can
be used to compare against the current system are:

) Support engineers can capture and retain HIl images for the
systems they maintain: differences since the last HIl * snapshot’
may highlight forgotten or unauthorised component changes;

(i)  For the manufacture of batches of identical systems, assem-
bled systems can be checked to ensure an exact match with
an original, tested, reference unit.

To permit automated use, the HIl Compare feature is available as a
burn-in test option. For unattended operation, command line switches
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facilitate input of the referenceimage name and the name of the output
differencelog. If selected, the test is performed once at the start of the
burn-in sequence. See the description of switches /IC and /10O in
Section 2 of this manual for more information.

D.2 Advanced Facilities

Without making any alterations to the captured HIl file, the basic HIl
Compare feature already provides a powerful facility to ensure
continuity of ahardware specification. Advanced facilities exist which
enabl e customi sed reports to be generated, not only in order to modify
the report layout, but also to specify more complex match rules. For
example:

() aparticular component can be selectively excluded from the
report, based upon some attribute;

(i)  anitem can be made a permitted option, so that its presence
or absence does not trigger an alarm;

(i)  selected attributes can be ignored;

(iv) atolerance can be set to specify arange of values of a
parameter which are deemed to be an acceptably close match
to the reference design.

When viewed with a browser, the XML files, containing the HII
configurations and the HII differences, refer to included XSL files,
which control formatting of the HIl data. This facilitates creation of a
pleasing and clear report for display or print. Knowledge of XSL
allows modifications to the X SL files to be made, in order to produce
personalised report formats, without affecting the content of the Hll
filesthemselves.

D.3 Modifying HIl XML Files

To modify an XML HII reference image, simply edit the file with a
plain text editor (for example Notepad).

Hereisan example of atypical component entry inan XML HIl file:
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<component label="Processor” description="Processor">

<attribute label="Manufacturer” description="Manufacturer”
type="text">AMD</attribute>

<attribute label="Name” description="Name” type="text">AMD
Duron(tm) Processor</attribute>

<attribute label="Type" description="Type" type="text">Central
processor</attribute>

<attribute label="Socket” description="Socket” type="text">SLOT 1</
attribute>

<attribute label="Frequency” description="Frequency” type="value”
tolerance="10">649 MHz</attribute>

</component>

The‘component’ XML start and end tags delimit the section of thefile
that describes that component.

In the start tag, the ‘label’ defines the application’s name for the
component, while the ‘description’ givesthe user, or displayed, name.
This convention carries through to the component ‘ attribute’ tags.

Each ‘attribute’ describes something about the component. They may
either be a ‘text’ or a‘value' attribute, which influences the way in
which they are interpreted during a comparison.

In this example, the ‘Frequency’ attribute carries a ‘tolerance’
value, allowing arange of inclusive acceptable valuesto be defined.
All ‘value' type attributes can optionally have atolerance specified,
which permits the value to be greater than or less than the
specified value, provided the difference between the measured
and reference values does not exceed the tolerance. In the above
example, this allows for fluctuations in the processor speed
measurement algorithm. For memory, it could be used to allow for
variationsin on-board video allocation.
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When a component is compared, all attributes specified in the
reference image file must be present, and must match successfully
against those currently detected on the system. If an attribute
does not matter — for example if you were concerned only about
the frequency of the CPU — you can delete all the other attribute
tags from the reference image.

By default, acomponent isassumed to bea‘required’ component: if it
appears in the reference specification, it must be matched. This is
equivalent to the first tag line reading as:

<component label="Processor” description="Processor”
match="required”>

The ‘match’ option may also be specified as ‘ optional’ or ‘excluded’:

An ‘optional’ component effectively stops a component from being
reported either as ‘missing’ because it was given in the reference
specification, or as ‘added’ if it was absent from the reference
specification.

An ‘excluded’ component must not be matched on a system. Working
again with this example, it would be possible to create an *excluded’
processor component with the Manufacturer as the only attribute.
This would have the effect of failing all systems containing a CPU
from that Manufacturer.

Note: When using exclusion and/or optional components, ensure that
they appear before required components of the same type,
because the reference file will be evaluated ‘in order’. In the
current exampl e, you would need to specify ‘ excluded’ based on
manufacturer before requiring a CPU based on frequency:
otherwise a match on frequency may cause the processor to be
‘accepted’ before its manufacturer has been evaluated.

Note: XML is sensitive to character case.
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In some situations a component may logically (or potentialy even
physically) encapsulate other (sub-) components. An example of this
in most XML HII files would be that of the ‘Memory’ component,
which typically has ‘MemoryModule' components within it. The top
level component may contain attributes that describe collective
properties. in the case of memory, the total amount of memory is
given. Should you wish only thesetop level attributesto be considered,
i.e. you wish to match only on the total amount of memory installed,
but are not concerned with how this has been achieved, add
‘thisonly="yes’’ to the ‘memory’ tag, i.e.

<component label="Memory” description="Memory” thisonly="yes">
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Glossary
TERMS IN COMMON USE

This glossary covers many of the terms used in this manual and gives
our interpretation of their meaning. It also gives our interpretation of
many of the terms that the reader will find in other documents relating
to computer usage. We have given explanations as they apply in
computing and electronics generally and a more specific meaning
where this may be in general variance when applied to persond
computers of IBM or IBM-compatible types.

We make no excuse for including quite a few terms that should have
obvious meanings to most of our readers because, in many cases, the
interpretation tendsto ‘ drift’ to fit the need in the ever-changing world of
computers. The fine-tuning of the meaning of some terms and the
broadening of otherswill continue to change gradually with time.
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Access
An operation on a data-storage device such as a disk drive or acomputer memory to read or write data.

Add-on Card

A circuit board that can be fitted to an electronics assembly. In the persona computer context, this
specificaly refers to circuit boards that plug into a row of connector sockets called expansion slots on a
personal computer’s motherboard. These latter are normally electronic interfaces to peripheral devices.

Address

A numerical reference, usualy rendered in hexadecimal, used to uniquely identify the location of data or
aplace where data can pass into or out of the system. In the personal computer context, thisis normally
restricted to its base and extended RAM, its BIOS and CM OS chips and peripheral interfaces plugged into
the motherboard.

AGP
Accelerated Graphics Port. A bus specification which allows graphics cards faster accessto main memory
than is possible via the regular PCI bus.

Alignment

A general mechanical term relating to the physical position of one item with reference to another. More
specificaly, the term is used when referring to the accurate positioning of a disk drive' s read/write heads
over the circular magnetic tracks on hard or floppy disks.

Alpha-Numeric Character
A sub-set of the 8-bit byte set that includes all the printing or display aphabet characters. i.e.:- letters,
numerasfrom 0. . 9, most of the accented letters, space and punctuation.

ANSI
Abbreviation for American National Standards Institute.

APM

Advanced Power Management. Facility of particular application to portable computers, allowing devices
such as hard drives and the screen to be powered down when the machine has not been active for aspecified
period, and the CPU to operate at reduced speed and power.

Application

Thisterm normally refersto acomputer program that runs on aPC under the user’ sdirect control, such as
aword processor, spreadsheet, drawing package etc. The application may initiate several other programs
during its use. On termination, these supplementary programs return to the calling program and are
transparent to the user.

Argument

Part of a command in a batch file or in a command line instruction. The argument is added where the
command requires aspecific parameter such as OFF after the command ECHO when you don’t want to see
the steps in a batch file displayed on screen as the commands are being executed.

ASCII

Abbreviation for American Standard Code for Information Interchange. A standard code of 7 binary
elements giving 128 different combinations (27). Except for the zero (null) value, each code represents
either an apha-numeric character, punctuation character or a control signal.

AT
A computer configuration designed by IBM using the Intel 80286 chip as the central processor, having
a 20M-byte hard disk and eight expansion slots for peripherals.
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AT-Compatible
Usually understood to mean a computer design based on the IBM AT configuration built by non-IBM
manufacturers. Disk capacity, memory size and speed very often being superior to the IBM standard.

AUTOEXEC.BAT

An MS-DOS (or compatible operating system) batch file consisting of a set of DOS commands that are
carried out in the listed sequence automatically after the execution of the CONFIG.SY S sequence when
a PC is switched on or reset. This facility enables a user to organize the way the computer should be
initialised without the need to carry out a tedious set of command line instructions.

Backup File Copy

Anexpression having several closely associated meanings. Responsible computer users protect themselves
against loss of data due to equipment or mediafailure by keeping copies - most frequently on diskettes but
also on magnetic tape or through anetwork file server. Backups of files containing user-generated dataare
taken from the PC's hard disk or from working diskettes at appropriate intervals. It is also sensible,
whenever possible to make copies of applications software diskettes so that the often-costly original
manufacturers’ distribution copies can be stored safely.

Base Memory

Thememory on aPC addressed from zero to 640K B. Thismemory holdsthe current part of the application
being run, some or all of the associated data and a small area reserved for the BIOS and O/S (Operating
System).

Batch File

A file that may have any 8-character filename with the extension ‘*.BAT’, containing a set of DOS
commands. (AUTOEXEC.BAT isareserved namefor thefilethat isautomatically called on system boot).
Batch filesareasimpleway for the user to avoid manually keying in aseries of complicated or monotonous
command-line instructions that need to be executed before some other operation can be started.

Baud Rate
The data transmission rate between two serial devices (e.g. modems), measured in bits per second.

BCD

Abbreviation for Binary-Coded-Decimal. A method by which 4-bit binary countersincrement from 0000
t0 1001 (9,,) normally and reset to 0000 on the tenth count and set their ‘carry” bit. Counters of thistype
are available as chips or can beimplemented in software and are normally used to provide human-readable
decimal outputs.

Binary
A numbering system having only two fundamental values, these being 0 and 1. Digital computers store
and manipulate al datain this binary form.

BIOS

An abbreviation for Basic Input/Output System. A software program usually stored in read-only memory
(ROM) components|ocated on the computer’ smotherboard. The BIOS controlstheroutinesfor the central
processor and chipset components which, in turn, unite external devices such as disk drives, screen and
keyboard to permit applications software to be utilized efficiently.

Bit
A single binary digit (i.e. having a value that can only be 0 or 1). The valueis held either as the state of a

binary electronic switch, as a capacitive charge or as a uniformly polarised magnetic region on a disk.

Board SeeCard
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Boot

The initialization process that occurs between the switching on or reset of a PC and the time when it is
availablefor its user. The boot processincludes the BIOS initialization and tests, but these are not executed
when a'soft’ reset isperformed (CTRL-ALT-DEL). Itincludestheloading of the operating system, defining
devices, running their configuration routines and processing the AUTOEXEC batch file.

Boot failure
Failure of the system to attain the normal user-ready state on power-up or reset.

Buffer

A temporary data storage area in a computer or an associated peripheral device. When data is passed
from one system to another (e.g. a character en route from the system bus to a printer), it can be held
temporarily in abuffer until the receiving area can accept it and thus allow the data source to continue
with further operations.

Bug
A computer hardware fault that causes a system to malfunction or a program fault having asimilar effect.

Bus

Sometimes, and more understandably, called the ‘ highway’ that connectsthe computer’ s central processor
to its memory and other immediate control, coprocessor and management chips and its peripheral
interfaces. PCs have two main busses for data and addresses and a small bus for control signals. -See also
ISA and EISA.

Each bus consists of anumber of parallel conductors. The number of conductors (lines) in each bus being
a function of the CPU chip. The 80286 address bus is 24 bits wide giving 2% (16 Megabytes) of
addressable locations. This increases to 32 bits (4 Giga-bytes) on 80386/486 but is physically restricted
to a sensible value on the motherboard. The data bus on the 80286 is 16 bits wide and on the 80386/486
it is 32 bits wide.

Byte
A structured group of 8 bits. Normally the basic unit for data exchange between system areas.

Card

An electronic assembly of chips and other components mounted on a fibre glass-resin substrate having
copper tracks to make component interconnections. Also referred to as a ‘Board’, ‘PCB’ or ‘Printed-
Circuit Board'.

Card Services
Software server designed to co-ordinate and ease the work of PCMCIA Card (PC Card) drivers. Requires
prior installation of socket devices.

Central Processor Unit

On a computer, the component or set of components that carries out the arithmetic operations under the
control of aprogram to perform the desired functions. On aPC thesefunctionsareall contained onasingle
chip.

Character
A letter or numeric symbol in the alpha-numeric character set that can be printed by a printer or displayed
on the screen.

Chip

An integrated-circuit device where the active components are produced by forming semiconductor
junctions or field-effect channels on a substrate consisting of a rectangle (chip) of aimost pure silicon,
germanium or gallium arsenide having a near-atomically-flat surface. The chip is enclosed in suitable
packaging to make it handleable and mountable.
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Chipset

A family of integrated circuits centred on aCPU chip that can be combined to form the basis of acomputer.
In PC terms, this means a chip or set of chips that contain all the peripheral components to produce the
basic PC architecture.

Circuit
A combination of electronic components, including semiconductor deviceswith electrical interconnections
that performs some specified operation, e.g. an amplifier.

Circuit Board SeeCard

Clock

On a computer, all switching and data transfer operations are synchronised by a master timing source
referred to asthe  Clock’ which generates an uninterrupted chain of electrical logic 0/1 pulses. In addition
to the CPU clock, a computer may also contain other clock sources to record the time and date and to
organize the operation of video displays and data exchanges with peripherals. The speed a which a
computer can carry out instructions is controlled by the pulse rate of the CPU clock. This, in turn, is
normally set to ensure that the associated electronics has time to respond correctly before the next
operation step isinitiated. The original PC design specified a clock rate of 4.77 MHz but current chipsets
allow manufacturers to employ clock speeds of hundreds of MHz and higher.

Clone
A near copy of awell-known manufacturer’s design. See ‘ Compatible'.

CMOS

Abbreviation for Complementary Metal Oxide Semiconductor. An integrated-circuit design system that
employsfield effect junctionsto perform the active switching operations. Generally, these devices useless
current than their TTL counterparts so allowing device component density to be increased considerably
without overheating.

CMOSRAM
On a PC, a battery-supported memory element fitted to AT and higher machines that retains the user-
defined system BIOS setup data plus the time and the date while the computer is switched off.

Command Line Instruction

An instruction that the user must type in from the computer keyboard in arecognisable DOS format. This
may be a standard DOS function followed by any additional information or arguments that may be
required, such ascommand line switches, paths, filenames or other parameters. Alternatively it may bethe
name of aprogram to be executed or abatch file to be run.

Command Switch
Additional information frequently required when executing a DOS command usually in the form /X’
separated from the command by a single space where ‘X’ is a character or astring.

Compatible
A computer design that isfunctionally identical to one of the original IBM personal computer specifications.
Thismeansthat the machinewill run software and accept add-on hardware designed for the corresponding
1BM machine.

CONFIG.SYS

A file accessed by the PC during its boot-up sequence after loading DOS and before running
AUTOEXEC.BAT. Thefile contains aset of definitionsand commandsthat configure the system to make
best use of the available memory and initialise other drivers required by the hardware that is installed.
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Console

Now an out-of-date term describing the keyboard and display of aPC. It still retainsasignificancein some
DOS commands such as COPY where the command switch CON istelling the computer to send the data
specified to the screen display.

Controller

On some lap tops and budget machines the control circuits for obligatory peripherals may be integrated
into the motherboard but generally controllers are add-on cards that interface between the system bus and
peripherals such as disk drives, video monitors, communications modems, scanners etc.

Conventional Memory SeeBase Memory
CPU Abbreviation for Central Processor Unit

CRC
Cyclic Redundancy Code: an error correcting protocol.

Cylinder

On amulti-platter hard-disk drive, a series of corresponding circular tracks arranged one above the other
on both sides of each platter. Thus al the tracks of a specified number constitute the cylinder of that
number.

Data

Recorded or temporarily captured information. All computer data consists of binary numbers stored either
asaswitch state (on/off), an electrical charge or magnetic polarity. To be usable, data must be stored at a
known and accessible location. When data is sent to a printer, display or other suitable peripheral it can
be converted into human-readable or machine interpretable form.

DataPattern

Regular patterns of binary data. These are often applied to devices when testing their integrity such as
checking read/write operations on semiconductor or magnetic memory. Certain pattern combinations of
1'sand 0's can be applied to memory during continuous read/write operationsin away that is most likely
to detect latent weaknesses in the device. In semiconductors, electrical weakness between physically
adjacent cells can be detected and, on magnetic storage, media-faults, alignment-faults and electronic-
circuit faults can be stimulated to occur.

DEBUG

A utility provided in many DOS packages to enable programmers to diagnose, modify and repair program
operations by single stepping through the sequence and noting the effects. Novell DR-DOS contains a
similar utility called SID (Symbolic Instruction Debugger).

Decimal
A counting system used by humans that uses ten characters (0 . . 9) to quantify any definable integer or
fractional value. See also Binary, Octal and Hexadecimal.

Diagnostic

A sequence of operations and tests designed to identify the source of afault. Thisisusually in theform of
acomputer program that may run under user control or, in certain cases, may beleft running for long periods
to identify transient faults.

Digital

Describing a system that operates in binary mode having only two recognisable states. CMOS and TTL
chips designed for 5-volt supply operation on the motherboard and associated peripherals give an output
between zero and 0.6 volts to represent a ‘0’ and an output between 2.6 and 5.5 volts to represent a‘1’.
(Any voltage between 0.6 and 2.6 volts is transitory and may be ignored).
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Direct Memory Access
A technique for passing data between memory and another part of a system without CPU intervention.
Thisincreasesthe speed at which large blocks of program data can be loaded and unloaded to and from the
memory and peripherals.

Diskette

A thindisk of flexible plastic sheet coated with amagnetic film enclosed in asquareflexibleor rigid plastic
protective container. It isused as asemi-permanent data-storage device. Datacan bewritten to or read from
the diskette when correctly inserted into a suitable drive unit.

Display
The display device onto which the computer outputs visual data for the user. Also called the * Screen’ or
‘Monitor’.

DMA
An abbreviation for Direct Memory Access (qv).

DOS

Abbreviation for Disk Operating System. The environment in which the computer receives, creates,
manipulates and disposes of data and other files and provides an interface with the user via the keyboard
and display. Several variantsof DOSexist but themost common isMicrosoft' sMS-DOS. Some manufacturers
offer their own version and Novell also produces its version under the name DR-DOS

DOSFormat

The act of writing high-level structural information onto a diskette, creating the necessary housekeeping
datafor DOSto maintain filesand directories (e.g. aFile Allocation Table). Sometimesreferredto as* high-
level formatting’. Most makes and versions of DOS use compatible structures, alowing data to be
exchanged freely.

Theformatting commands available vary between DOSes supplied by different equipment manufacturers.
Some DOSes have special commandsfor hard disk high-level formatting, (for example DR-DOS). Wegive
details based on the standard Microsoft MS-DOS.

The DOS FORMAT command is used to format floppy disks from scratch, while hard disks must have
previously been low-level formatted and partitioned. Note that under DR-DOS the partitioning utility
FDISK performsthe high-level formatting of hard disks, not the FORMAT command.

See also Format, Low-Level Format, Partition.

Drive

A data-storage unit in which the data is stored on disks. The disks may be removable diskettes or may be
permanently enclosed ‘hard’ disks. Datais stored on concentric tracks on the disk surfaces and accessed
by the read/write heads which are mechanically aligned to the required tracks as the disk rotates.

DriveType
Anidentifier used to specify to the BIOSthe type and configuration of the hard disk fitted to the computer.
Modern computershave at least one option (47) into which the user is able to specify the drive parameters.

Driver

A program that employs BIOS functionsto permit operation with aparticular peripheral. Standard devices
such askeyboards, displays and normal drives have transparent driversin the BIOS. Normally, driversfor
other customised facilities are installed at boot time by being specified in the CONFIG.SY Sfile.

DynamicRAM
A type of memory chip that uses the principle of storing data as an electrical charge on each cell. Its
disadvantage over the other types of memory is that the charge leaks away very quickly, leading to data
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corruption, so it needs to be refreshed before it islost. When used, dynamic RAM has a special controller
chip that dynamically refreshesthe data stored. The advantage of dynamic RAM over non-volatile memory
is its comparative speed and price.

Earth
Parts of asystem’s electronics that have a direct connection to the Earth pin on the plug that connects the
computer to the a.c. power source.

ECC
Error Correction Code.

EIDE
Enhanced IDE. Theinterface for modern hard drives, etc. Animprovment on IDE (qv).

EISA

An abbreviation for Enhanced Industry Standard Architecture. A standard that enlarges on the 1SA
standard to include a 32 bit data bus and expansion slots modified to permit more contacts while
maintaining compatibility with existing ISA hardware. The enhancements permit faster DMA and 1/O
rates to be achieved.

EMS

An abbreviation for Expanded Memory Specification. EMS is a combination of software (an Expanded
Memory Manager) and hardware (control circuitry fitted to motherboards and add-on memory cards). It
alows applications written to work within the 1 Megabyte address space of an XT computer to access
many megabytesmore memory.

EPROM

An abbreviation for Erasable Programmable Read Only Memory. A type of ROM that can be erased by
shining an ultra-violet light through a transparent ‘window’ in the chip package, and then re-writing
datato it with an EPROM programmer.

Expanded Memory Manager SeeEMS.

Expansion Slot

An in-line edge connector socket mounted on the PC’'s motherboard to provide access to the computer’s
bus and power supplies by add-on cards such as disk controllers, video cards and interface cards for other
peripherals.

Extended Memory
All memory with addresses above 1 M-byte.

Extended Memory Manager SeeXMS.
FAT SeeFileAllocation Table.

Fault Finding
Analysis of the symptoms of afailure followed by specific tests to check what is causing these symptoms
and specifying the necessary remedia action.

File

An organised collection of data that may represent a program or the data that could be manipulated by a
program. Files may be written to and read from any mass storage device such as hard or floppy disks or
magnetic tape. The basic structure and organisation of its placement on disk is controlled by the DOS.
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File Allocation Table

Often abbreviated to FAT. Thisisatable created and maintained by DOS and kept on afloppy or hard disk.
The FAT records which parts of the disk are occupied by files and directories. DOS usesthetableto find
unused space on the disk for new files. The FAT isalso used by DOSto indicate defective areas on adisk
so that those areas are not used for storing data.

FileExtension
An addition to the name of aDOSfilein theform of up to three characters delineated from the filename by
apoint (.).

Firmware
A program that isstored in ROM rather than as software held on disk. For example, the BIOS program that
runs on power-up or reset is held permanently on ROM so that it can runimmediately the CPU initialises.

Flags
Bits that appear in certain CPU registers to indicate that certain conditions exist.

Floppy
An aternative name for a diskette. Modern diskettes are 3.5" in size and rigid, but the name derives from
older 8" and 5.25" types which are, within limits, flexible.

Format

The act of writing information to a diskette or hard disk that preparesit for the organized storage of data.
The DOSFORMAT command isused to prepare diskettesin thisway. The processfor hard disksisalittle
more involved, consisting of up to three stages: Low-Level Format, Partitioning and DOS Format. See
those topics for further details.

Gigabyte 1024 Megabytes.
Graphics Adaptor See Video Adaptor
Ground SeeEarth

Hard Disk
A magnetic disk drive unit which isnormally fitted permanently to the PC. This hastotally enclosed rigid
platters. See also Drive and Diskette.

Hardware
The physical components that constitute a computer and its peripherals.

Hardwar e I dentification Image (HI1)

A file stored in aformat that is convenient for further processing which contains a detailed configuration
snapshot of the host PC. Files can be used for inventory records, or if compared against previously saved
images can be used to pinpoint configuration changes.

Hardwarelnterrupts

Hardware Interrupts, also known as IRQs or interrupt requests, are electronic signals generated by
peripherals to indicate to the CPU that they require attention or ‘servicing'. A seria port, for example,
might generate an interrupt when it has finished sending a byte.

The CPU responds by suspending whatever it is doing and running instead a special program in memory
called an Interrupt Service Routine. This might, in the example given, supply the serial port with the next
byteto send. When the serviceroutine hasfinished, the CPU returnsto whereit left off and resumes normal
operation.
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XT-type computers have 8 different IRQsavailablefor peripherals, AT computershave 16. Not all of these
IRQs are accessible from the expansion slots, however, as some are reserved for standard items like the
keyboard. In addition, each peripheral must usually use a different IRQ to avoid conflicts.

Theseinterrupts are assigned different priorities so that when several IRQs are generated at about the same
time, the most urgent situations get dealt with first by the CPU

Head

The part of adisk drivethat traversesthe tracksto read or write data. In the write mode, acurrent through the
head produces a magnetic field in the part of the disk track that is under it at that instant. The head current
flows oneway to induce alogical ‘1’ and in the reverse direction to induce alogical ‘0'. In the read mode,
the magnetised parts of the track pass below the head as the disk rotatesinducing small currentsin the head
coil. These are amplified and processed by the drive electronics and output as logical ‘0s and ‘15

Hex An abbreviation for Hexadecimal - see below.

Hexadecimal

A numbering system used by engineers and programmers to make the computer’ s binary numbering more
manageable. Any integer value in therange 0 . . 15 (the number of combinations possible with 4 bits) are
represented by thenumerals0. . 9followed by thelettersA . . Fwherethe numeralsrepresent their decimal
valuesandthe lettersrepresent 10.. .15. Thus 0, = 0000, and F ;= 1111,. Hex values are normally suffixed
by an upper- or lower-case ‘H’ to identify them as such.

High Memory

The first 64K-bytes of memory above 1 M-byte of RAM on an AT or higher motherboard. This areais
accessible on 80286 and higher CPUs in real mode without the need for complicated switching. See the
chipset manufacturers’ data book for more details.

Host

A term used to differentiate the control or main computer in asystem from the other unitswith whichiitis
associated. For example, alaser printer hasits own CPU to organize the bit-map images it generates and
it communicates with the host CPU during the data transfer process.

IDE
Integrated Drive Electronics. An early industry standard for hard drive interfaces.

1/0
An abbreviation for Input/Output. Operations where data is exchanged between the computer and a
peripheral viaan 1/O interface.

Interrupt
One method by which a peripheral can indicate that it requires the attention of the CPU. See Hardware
Interrupt.

IRQ Abbreviation for Interrupt Request - see Hardware Interrupt.

ISA

An abbreviation for Industry Standard Architecture. This specifiesthe basic architecturefor theIBM ‘AT’
computer in terms of interface circuits and signal timing, interrupt allocations, DMA facilities and timer
and clock characteristics. See also EISA.

Keyboard

The PC user’s primary input device. (Although this function may be taken over by the mouse). The
keyboard isaunit withaQWERTY key panel, anumeric keypad and arow of function keys plus assorted
keys for deleting and moving a cursor around the screen etc.
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Kilobyte

1024 bytes, abbreviated to 1KB using the upper-case K to avoid confusion with the standard ‘SI’
quantity descriptor k used for 1000. Many publications ignore this differentiation and their styles may
follow other house standards.

LED

The abbreviation for Light-Emitting Diode. L EDs are semiconductor devices that are often used as visual
indicatorsand areavailablein avariety of colours. Infra-red emitting diodes are al so availableand are often
used for detection and control operations.

L ow-Density
A type of diskette that holds about one quarter of the data that the AT standard high-density disk can
accommodate, i.e. 360K -bytes. These are only availablein 5%4’ format.

L ow-L evel Format

This is a process that writes information on a hard disk by dividing each surface into a series of
concentric circular tracks. Each track is, in turn, divided into an equal number of sectors. Each sector
can typically hold up to 512 bytes of data. Any tracks or sectors found to be defective are marked so
that the operating system does not use them in future for storing data.

Most IDE and SCSI hard disks are low-level formatted by the manufacturer and need never have this
process applied to them again. See also Format and Partitioning.

Manufacturing Test Port
Normally the /O port with the address 80h that most modern BIOSes send POST codesto during the BIOS
startup sequence - see POST.

Maths Co-Pr ocessor

A chip used in conjunction with the CPU to increase system speed when performing complex floating-
point arithmetic such as matrix operations (spreadsheets etc.). Available as the Intel 8087, 80287 and
80387 and Weitek. The 80486-DX CPU chip contains its own integrated maths co-processor.

MCA
Abbreviation for Micro Channel Architecture. An IBM specification for the architecture of the PS/2
computer model 50 and up.

Megabyte
1024 Kilobytes, normally abbreviated to MB.

Micro Channel
A facility provided in IBM PS/2 models 50 and up that allows peripherals to take over bus control via
their intelligent interfaces in order to make high-speed data transfers.

Microprocessor See CPU.

MMX
Multi-Media Extensions. Hardware extensions to instructions for multi-media operations.

Monitor
A term frequently used to describe a computer’s display device.

Motherboard
Thecircuit board assembly of the PC that holds the CPU chip, its associated components and memory. It
also houses the expansion slots for all the add-on boards.
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Mouse
A pointing device that you move about on your desk or ona‘mousemat’ to move apointer or cursor about
on the screen. It has two or three active buttons to allow you to make selections.

MS-DOS SeeDOS.

Nibble (Alternative spelling ‘Nybble')
Four bits which may be either the most-significant or least significant half of a byte.

NMI
An abbreviation for Non-Maskable Interrupt. The highest-priority CPU interrupt, used to halt program
operation when impending catastrophic failures such as memory parity errors are detected.

Noise
Randomly-generated natural electrical background impulses having no intelligible data content. The
level of this noise is what limits the minimum strength of the signal that represents a usable data bit.

NPU
Abbreviation for Numeric Processor Unit - see Maths Co-processor.

Operating System

The software that isautomatically |oaded into the computer’ smemory after the POST tests are successfully
completed. PCs use DOS but another popular operating system mostly used on more powerful computers
isUNIX. Before the PC took over the low-end market, various 8-bit computers used an operating system
called CP/M.

Overflow
An error or fault condition that occurs when there is insufficient memory to contain the data generated or
the memory set aside for dataisinsufficient.

Overwrite
The operation of writing data into RAM addresses or onto disk sectors that already contain data.

Parallel
A data transfer operation in which several bits are processed simultaneously, typically 8, 16 or 32 bits.

Partitioning

Partitioning consists of information written to reserved areas of a hard disk describing its size and other
physical characteristics. Thisis usually for the benefit of operating systems. It can optionally also split
asingle physical hard disk into two or more smaller ‘logical volumes' or ‘partitions' that appear to DOS
to be separate hard disks. This can be useful for organizing datato make it more manageable, for installing
different operating systems on onedrive and for overcoming limitations placed on hard disk sizes by ol der
versions of DOS. The DOS utility FDISK lets you edit the ‘partition table’ of a hard disk. In DR-DOS,
FDISK performs similar functions but also facilitates high-level formatting.

PC

The abbreviation for Personal Computer. Thisis generally understood to mean the type of computer that
is based on the original IBM design that is capable of running software intended for IBM machines and
accommodeating add-on cards designed for IBM machines.

PC Card
Hardware device in acompact and portable form, similar to but thicker than a credit card.

PCI
Peripheral Component Interconnect: a high performance bus.
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PCI-X
A higher specified version of PCI, capable of data transfer rates exceeding 1 gigabyte per second.

PCMCIA
Personal Computer Memory Card International Association. Originators of the PC Card Standard.

Peripheral

A unit usually connected externally to the computer such as a printer, image scanner, keyboard etc. either
viaan add-on card or directly. Some peripherals, such as modem and fax cards, however may be mounted
directly in expansion slots and simply plug into a phone or network socket.

Port
An address belonging to agroup that is not allocated to memory but which is made permanently available
to give access to externa devices. AT and above machines set aside 64K of addresses for this purpose.

POST
An abbreviation for Power-On Self Test. Thisisthe sequence carried out after switch on or ahard reset by
the BIOS to check that the machine is behaving correctly.

Power Supply

All modern PCsarefitted with ahigh-efficiency switched-mode power supply providing stable +5V, -5V,
+12V and -12V outputs and a logic-level ‘power-good’ signal. If the a.c. supply voltage falls below the
minimum limit, the outputs are switched off.

Program
A set of instructions that the computer carriesout in alogical sequence to perform the operations required
by the programmer.

Programmed 1/0
A data transfer between an 1/0O device and the memory made under direct CPU control via the CPU’s
registers. See also DMA.

PROM
Abbreviation for Programmable Read-Only Memory. Thisisamemory chip that can only bewritten to, or
‘blown’, once and is designed to contain permanent system information.

RAM

Abbreviation for Random Access Memory. Theterm appliesto either asingle chip or to all the computer’s
memory. It isusually implemented by using dynamic (refreshable) RAM chips (see Dynamic RAM). Data
can be written to and read from RAM but it is volatile and data will be lost when the power supply is
switched off.

Read

Extraction of datafrom memory or any other device containing stored data such as adisk drive. Reading
isnormally anon-destructive operation and thereis no practical limit to the number of times the data may
beread.

Read/Write
The capability to extract or copy datafrom or to a source as described above (Read) or to place datafrom
another source in or on some medium that is capable of retaining it either temporarily or permanently.

Refresh

Theregular periodic operation performed on adynamic RAM to prevent the electrical charge on the
memory cells from leaking away. This operation is normally performed by the dynamic RAM
controller chip.
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Register

Temporary storage areas, mainly in the CPU chip but also in other chips associated with peripheral device
controllers. In the CPU the binary data in the registers is examined and manipulated by the operation
codes given to the CPU by the program.

Reset

Theaction of causing the computer to re-boot without the need to turn off the power. Most PCshave areset
button for thison the front panel. A ‘soft’ reset may also beinitiated by holding downthe CTRL and ALT
keys while the DEL key is pressed. In this case, the computer skips the BIOS check sequence.

ROM
Abbreviation for Read-Only Memory. This is @ memory chip that has its data content permanently
installed during manufacture. Certain makes of BIOS chips may be implemented in ROM.

Sector

Part of atrack on a diskette or a hard disk platter. Disks have some form of physically detectable area
against which al the tracks' start points are referenced. Each track is then divided into an equal number
of sectorsbeginning at afixed angular displacement from thispoint. Typically a3%%" high-density diskette
has 18 sectors per track and 80 tracks on each of the two surfaces: each sector contains 512 bytes of data
plus anumerical identifier and a cyclic check code. This gives a capacity of 1,474,560 bytes.

Seek
On adisk drive, the positioning of the head(s) over the required track (cylinder).

Seek Time
Thetime it takes for a disk drive to reposition its head(s) over a different track. Thisis the most critical
parameter for the speed of operation of adisk drive.

Semi-conductor

The basic material used in the fabrication of integrated-circuit chips, transistors, LEDs etc. Usudly in the
form of extremely pure silicon to which extremely small quantities of other ‘enhancing’ or ‘depleting’
elements are added locally to create the required conductive properties. Also germanium mainly in older
simpler devices and gallium arsenide for light-emitting/detecting applications.

Serial
Thetransfer of structured binary data bit patterns or electrical pulses one after the other at intervals along
a single conductor. See also Parallel.

SETUP(1)
Generally the name of a program supplied by a software vendor to install and customise an application
such as a word processor or an environment for running other applications (such as Windows).

SETUP(2)

More specifically aroutine built into the BIOS software of AT and higher machines to allow a PC user to
customise the way the BIOS configures the computer before loading DOS etc. This setup information is
stored in battery-backed CMOS RAM and can therefore remain current for the life of the battery.

Shadow RAM

The areaof RAM between 640K and 1 M-byte that may be used to hold copies of program code for the
BIOS and video adaptor ROMS. The BIOS remaps these parts of the memory over their normal ROM
address areas. This enablesthe machineto run faster because the accesstime to thismemory isfaster than
ROM chips.

SIB
Status I ndicator Box. Device permitting display of diagnostic results. Useful in absence of video monitor (available
from Eurosoft for usewith Pc-Check).
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Socket Services
Low-level software driver for PCMCIA Host Bus Adapter logic.

Software
The instructions that tell the computer what data it must operate on and what it must do with it. These
instructions usually come in the form of a program.

Softwar el nterrupt

Software interrupts provide a method by which applications can request facilities provided by the BIOS,
DOS or other operating system. For example, interrupt number 13h is used to ask the BIOS to perform
operations on the floppy and hard disks. There are 256 different types of interrupt but those in use at any
onetime are determined by the software the computer is running. Many of the interrupts have no standard
usage.

Spiral Diskette

A diagnostic tool in the form of adiskettein which thetracksarein theform of aspiral, like agramophone
record, rather than as separate concentric tracks. These are required by certain types of diagnostic software
to check head alignment and sensitivity on diskette drives.

TimeMultiplexing
The use of time dlicing to arbitrate between several devices which share the same IRQ.

Track

A circular concentric magnetised strip on the surface of a hard disk or diskette containing a number of
identifiable sectors written to the disk during the formatting process. Each sector may contain up to 512
bytes of data.

Trouble Shooting See Fault Finding.

UDMA

Ultra DMA. An interface standard based on EIDE (qv), providing improved data transfer rates and
capacities.When followed by anumber, eg UDMA 100, this specifiesthe datatransfer ratein MHz. Seealso
DMA.

Upper Memory
The memory between the top of the 640K base memory and 1 M-byte.

USB

Universa Serial Bus, A specification for connecting peripheral devicestoaPC using afast serial interface.
Utility

A genera termthat usually describesarelatively simple program likeaDOS command, asimplediagnostic

etc. For example, aprogram that changes the format of atext file produced using one word processor to a
format that will be compatible with another word processor.

Vec
Normal operating voltage.

Video Adaptor
The add-on adaptor card that interfaces between the computer bus and the display unit.

Vpp
Programming voltage.

Page G.15



Pc-Check Diagnostics for AT-Style Personal Computers

Write
The action of placing datainto memory or onto disk by transferring the appropriate electrical chargeto a
cell, or magnetising part of atrack sector.

WriteProtect

A mechanical protection against writing and therefore risking damage to valuable data. Alternatively,
individual files written to disk can be protected against erasure and overwriting by the use of the DOS
ATTRIB command.

XMS

Abbreviation for Extended Memory Specification. XM Sisamethod for applicationsto use memory above
1 Megabyte in AT and above computers. It consists of software, in the form of an Extended Memory
Manager that controls access to this memory and prevents conflicts between applications that want to use
it. Some Extended Memory Managers al so have the capability to use extended memory to emulate expanded
memory and thus also providing EMS facilities

XT
A computer configuration designed by IBM using the Intel 8088 chip as the central processor, having a
10 M-byte disk and 7 expansion slots for peripherals. It was the forerunner of the ‘AT’ configuration.
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