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Foreword

When | first tinkered with an AMSTRAD 3" disk back in 1986, | never
imagined for one moment how my life was soon to be changed - within a year
or two | would be part of a small non-profit-making company handling up to
1000 disks a year and growing rapidly. While working full time in London
during the day | would be salvaging an average of 3 disks each evening and 5
at weekends, a workload which soon become unmanageable and | would be
recruiting others to help me cope.

This is the story of the origins and work of a small and unique company which
operated from 1987 until 2001. During its life the profits it made, which
amounted to nearly £180,000, were donated exclusively to charities. The work
initially involved the salvage of data from corrupt floppy disks, although later
much of it involved data transfer from one disk and file format to another.

The company was initially run by my wife Sue and me, but during its lifetime
the greatest proportion of the work was done by a small number of other
dedicated individuals who gave their time and effort freely and for no reward.
Without them the considerable achievements of the company would quite
simply have been impossible and this story records their individual
contributions as a formal acknowledgement of the contributions they made.

The main body of the text is rather technical in places where this describes
the innovations which allowed the company to become so successful. If you
find these bits hard going, please simply skip over them! At the end of the
main text are two annexes. The first contains copies of some of the press
coverage which the company received and since much of this publicity
featured me as the company’s figurehead this story is also intended to rectify
this imbalance and to record the significant debt | owe to all my colleagues,
without whom the company could not have achieved what it did. The second
annex describes the programming contributions made by Stephen Younger.

It has unfortunately been impractical to record in this account the many highly
specialised salvage programs written in BASIC by Wilf Ford whose work
literally saved me, and later Dennis and Peg Young, thousands of hours of
time - without his help we could not possibly have coped with the ever
growing workload. Special mention must also be made of the invention by
Dennis Young of the “wobbly drive”, a brilliant but essentially simple concept,
probably unique in the history of computing.

Many others also helped the Company in many ways and should be
acknowledged. Amongst these are Howard Fisher and Richard Clayton
(formerly of Locomotive Software), Alex Monaghan (formerly of AMSTRAD
plc), Alan and Susan Solomon (formerly of S&S International), Richard
Driscoll (formerly of BACUP), Mike Mackenzie (TmS Ltd.) and our company
accountant, John Simmonds (Simmonds & Co.). If | have forgotten to mention
anyone else who helped us, | hope they will forgive the oversight.

The company’s web site is still active at http://www.diskdoctor.co.uk and
describes briefly the company’s achievement. It also carries my “Tips on
Floppy Disk Care” for anyone still using this medium, although of course the
principle of backing up regularly, whatever the medium, is still valid. It also
gives links to other companies still operating in the area of CP/M and PCW
disk salvage and conversions as well as to other related web sites. However,
the number of these is sadly declining with the passage of time.

Dave Smith

Paddock Wood
March 2010






The Story of the Disk Doctor Service

Dave Smith

In the beginning

The origins of the Disk Doctor
Service lie in the launch of
the AMSTRAD PCW8256.
Appearing at a time when
there was a clear gap in the
market for a small, user
friendly computer for home or
business use, the low cost of
this machine and its rapid
development over the next
decade resulted in situation
where almost everyone in the
country either owned, or
knew someone who owned, a
machine from this range.
However, its unusual design
and architecture and the new
software developed
especially for it subsequently
raised a number of problems
and created a niche market
for the disk doctor service.

Despite AMSTRAD’s
previous foray into
microcomputers with the CPC

range there was still an
unmet need in the market for
a dedicated word processing
system with built-in disk drive
and printer as a single
package. The PCW8256 was
designed specifically to meet
this need. It was based on the
well-proven Z80
microprocessor, which
supported the CP/M Plus
operating system, a
predecessor of DOS, for
computer program
applications. For it an entirely
new suite of self-standing
word processing programs
called LocoScript was
developed by a small
company called Locomotive
Software. The prime market
for these machines was, of
course, the home/office user.

The next machine in this
range, the PCW8512 had one
173k single density (SD) disk
drive and also a double
density (DD) 720k version.



Different disks were originally
produced for each but this
was later found to be both
unnecessary and costly. The
large sales volumes of these
machines soon led to
difficulties in the supply of the
3" disks and the main
supplier, MAXELL, was soon
challenged by cheaper, less
reliable, imports from the Far
East. To tackle the failure
mode of these cheaper disks
the disk doctor service was
later to develop a novel,
probably unique, technology.

However, the problems with
disk supply resulted in the
development of alternative
solutions as standard 720k
3.5” PC drives became added
to or replaced the original 3”
drives on many machines and
the later machines in the
PCW range used these
exclusively.

The PCW technology was
continually developed during
its lifetime but was eventually
overshadowed by the parallel
rapid developments and cost
reductions in the standard
IBM PC range, which
AMSTRAD tried to match with
various “luggable” and
desktop PCs running DOS.

i

The PCW/PcW range

The first model in the PCW range, the 8256,
had 256k of memory (RAM) and one single-
sided 3" disk drive. These disks could be
inserted either way up, actually to allow each
side to store 173k - the second side of the
disk was used by turning the disk over.

Soon after this the 8512 was launched with a
second 3” drive and 512k of RAM. The
second drive used disks formatted to 720k
but the software and hardware controlled
writing to both sides of the disks at twice the
compression achieving the higher capacity
without having to turn the disk around. This
asymmetry soon caused many problems.

The 8256 and 8512 had a dot-matrix printer,
which was ideal for the wide range of CP/M
based computer programs and applications
which were soon to be developed, including
a light-pen for CAD programs and a
document scanner — long before such a
facility was economically available on the
PC! Games, accounts programs,
spreadsheets, databases, DTP, bulletin
board remote dialups using an acoustic
telephone coupler (well before the Internet
became established!) and bespoke
programs using BASIC, FORTRAN etc.,
were amongst the wide range of applications
for which these machines proved useful, as
well, of course for word processing with
Locoscript.

Later the 9512 with 512k of RAM and a daisy
wheel printer was launched which initially
had only a single 3” 720k double-sided drive,
the same as the second drive on the 8512, a
further asymmetry which also caused
problems. This model was later to be offered
with a second 720k drive, but since the
capacity of the disks was generally more
than adequate this did not prove to become
popular. Variants of the 9000 series with 3.5”
drives, designated PcWs, followed with extra
printer options and the last of these was
enigmatically designated the PcW10.

System improvements were also made: 2
Mb of RAM, external hard drives, a battery
backup and the launch of “Flipper” which
allowed one to switch dynamically between
the CP/M and the LocoScript environment.

-2-




i

AMSTRAD had one last foray
into the PCW market with the
launch of the PCW 16, but this
did not run the standard
LocoScript software range
and was not seen by loyal
PCW users, who might
otherwise have bought it, as a
sensible replacement for their
ageing machines.

Throughout the lifetime of the
PCW/PcW family, the
LocoScript software
underwent development but
not significant diversification.
The original LocoScript 1 was
soon replaced with
LocoScript 2, at about the
time the 8512/9512 range
became available, and a
mailmerge add-on (LocoMail),
a spell-checker (LocoSpell)
and, a little later, a database
(LocoFile) was also added.

Although this suite largely
filled the office word-
processing niche market, the
long awaited spreadsheet
add-on, which would
presumably have been called
LocoCalc, never materialised.
LocoScript 3 was released in
1993 and LocoScript 4 in late
1996 to extend the word
processing facilities, fonts,
colour management and

DTP-like facilities to try to
match those available on
PCs.

A family of similar, but
standalone, products were
later also developed for DOS
for the PC to cater for PCW
users “upgrading” to PCs who
of course had no prior
experience of, or allegiance
to, the existing WordPerfect
and Microsoft Word range on
that platform.

The developments in
LocoScript as the machine
architecture evolved were
matched by parallel
development in CP/M for the
non-word processing
applications. The original
CP/M Plus v1.1 was soon
replaced with v1.4 with the
launch of the 8512/9512 and
this version persisted for most
of the life of the PCW/PcW
family, only to be replaced in
the latter years in fairly rapid
succession by v1.5, 1.6, 1.7
and finally v.1.8 to cater
largely for the addition of
external 3.5” and hard disk
drives and other rapidly
developing peripherals.

The hardware and software
developments supporting the



increasing popularity of these
machines were themselves
supported and promoted by
several magazines in the UK
and overseas, especially
France, as well as a number
of User Groups and Clubs all
over the world. Even at the
time of writing this, there are
probably still many hundreds,
perhaps thousands, of
PCW/PcW users who will
only abandon their “love
affair” with their machine
when the technology
eventually fails beyond
economic repair, even if due
only to such a mundane
failure as the rubber disk
drive band!

Becoming acquainted
with the technology

At the time when AMSTRAD
first launched the PCW 8256
in September 1985, Dave
was working in the Air Force
Department of the Ministry of
Defence in London. Although
he had never previously
owned a computer he was
already familiar with the CP/M
operating system and the Z80
processor through his use of
the Research Machines 380Z
system which he was using at
work. This machine was one

i

of the early models, using
external 8” disk drives and
running dBase Il and
Wordstar software. The
machine had an electronic
“front panel” by which the
memory region of the
machine and the CPU could
be accessed and controlled
directly from the screen and
keyboard and Dave had
already started to “hack” the
programs he was using to
personalise some of the on-
screen menus for the
application he was then
developing.

To do this more effectively
than with the simple “front
panel” commands he soon
started exploring the large
volume of Public Domain
software available from the
Public Domain Software
Library (PDSL), which was
based at Crowborough, not
far from his home. Written by
enthusiastic amateurs, there
were many programming
tools amongst this free
software, including the disk
editors DU8.7 and SuperZap,
along with a file management
program called NSWEEP. All
three programs were later to
become vital tools for the disk
doctor service.



At £299, the PCW8256
proved too much of a bargain
for Dave and after visiting the
local DIXONS and reading
through the two manuals (one
for LocoScript and one for
CP/M) he was immediately
aware of the tremendous
potential for this machine and
SO was amongst the first to
own one. Within days the
machine was hooked up to
one of the 380Z machines
borrowed from his office
using a simple “twisted pair”
cable and a couple of small
programs which he had
obtained from PDSL.

For several nights, the
machines clunked away in his
back bedroom while the
contents of several dozen 8”
disks were transferred across
onto PCW 3” disks. A few
days later he was running a
FORTRAN program on the
PCW for a multi-criteria
decision making tool that he
was interested in as part of
his professional interests in
Operational Research.

Over the next few months he
started exploring the BASIC
program facilities on the
PCW, including the graphical
and screen drawing

i

commands. The hassle of
ordering the many PDSL
program disks, which incurred
postage and some delay,
soon frustrated him and he
soon coupled the machine up
to the telephone line using an
“acoustic coupler” and
downloaded the programs
from the PDSL bulletin board
during the evening cheaper
telephone period.

At about this time (October
1986), the first of the PCW
magazines (8000 Plus, later
to become PCW Plus) was
published by Future
Publishing and Dave became
a subscriber immediately.
Over the next few months
there were a few letters from
readers who were getting
“Disk Format Not
Recognised” error messages
when swapping disks during
the running of a CP/M
program. This was one of the
problems largely caused by
the asymmetry of the 8512
disk drives and was due to
the fact that the version of
CP/M being used did not
automatically check the type
of the disk in the drive at each
disk access, so when a single
density disk was replaced in
the 720k drive by a double
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density one, or vice versa, the
change of disk was
interpreted as a disk error by
the program.

Dave was familiar with this
facet of CP/M for which the
remedy was to use the
keyboard command “Ctrl-C”
after every disk change and
so he sent a letter to 8000
Plus explaining the problem
and giving the solution to try
to win the £30 prize for the
month’s best “Tip-Off”. He
didn’t win this, but the letter
was published and helped
people with this particular
problem, although it was later
eliminated when a newer
version of CP/M was released
with the machine.

This letter provoked a flurry of
letters with another series of
error messages, including
“Disk Data Error ”, “Disk
Sector Not Found ” and “Disk
Address Mark Missing” which
were clearly of a different
nature and even after the new
version of CP/M was released
there were also still a few
reports of “Disk Format Not
Recognised” errors.

By this time Dave had moved
to the Ministry of Agriculture,

How computers store data on disks

Data is stored on computer disks as a series
of magnetic “dots”, called binary bits, on a
circular flexible plastic membrane coated
with a magnetic medium in concentric tracks
from the outside of the disk inwards.

These are grouped into bytes (8 bits) and
are written in groups called sectors around
each track on the disk. The sectors are
physically located by the disk drive heads by
magnetic “address marks”. For the purposes
of processing, the computer groups these
sectors into “blocks”.

The very first sector on the disk, known as
the “boot sector” contains information on the
layout of the data on the disk and often also
a small program called a “boot loader” which
allows the computer to start up a special
program from the disk.

In the case of the CP/M operating system
used by the PCW range, the next region on
the disk is known as the “directory”. This
contains information on the names of the
files on the disk, their size and where
specifically the data belonging to these files
is stored on the disk.

After the directory, the rest of the disk is
called the “data area” in which is stored the
contents of the files. This is simply
designated as a series of consecutive
“blocks”.

The disk drive spins the magnetic disk at a
constant speed while the data is accessed or
written onto the disk by a small “head” (as in
a tape recorder) which is moved in and out
along the radius of the disk by a little electric
motor known as the “stepper motor”.

Fisheries and Food (MAFF)
and one such error message
(Disk Address Mark Missing)
had been encountered by a
colleague who had recently
bought a 9512. He was the
editor of a professional
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journal and all his
correspondence was on a
single disk. Although Dave
had various public domain
disk editing tools, at this time
he still had no facility to copy
a damaged disk, but he
offered to try to help.

With a bit of ingenuity he
managed to make a working
copy of the disk by waiting
until DISCKIT, the CP/M disk
copying utility, came up
against the damaged sector
and then temporarily
replacing the damaged disk
with a blank one to allow it to
read past the damaged
region, stopping the copying
immediately afterwards using
the printer (PTR) button
which paused the program
and then swapping the disk
again and finishing the
copying process.

Of course the new copy was
missing a few sectors,
including some undamaged
ones close to the damaged
area. Dave transferred these
across using the COPY and
PASTE facility with DU8.7,
leaving only the sector that
had been damaged on the
original disk missing. In this
way, even though the salvage

i

was only partial all the many
files on the disk except four
were recovered. The
colleague was delighted and
offered to make a donation to
a charity of Dave’s choice.

First steps

Encouraged by the relative
success of this first
endeavour, Dave contacted
8000 Plus and offered to
investigate these problems
for other people so as to gain
more experience in the
recovery process. Within a
month or so disks began to
arrive through the post. With
the benefit of having a variety
of damaged disks to examine,
Dave set about using the
PDSL disk editing tools to
determine what had
happened to them and to try
to develop a salvage strategy.

The cause of the remaining
“Disk Format Not
Recognised” errors was
immediately obvious — the
disks were accessible with
Dave’s programs but the
important “boot sector” which
contains information on the
precise format and structure
of the disk, was almost
completely “empty”.



Simply pasting back into this
sector a valid copy of a
normal boot sector from
another disk seemed to
resurrect the disk but it later
became apparent that there
was another change
elsewhere on the disk in a
seemingly random location!

These errors had all been
caused during the process of
making a copy of the disk
either with LocoScript 2 while
word processing or with the
DISCKIT program while
running the computer in CP/M
mode. All the errors were on
the original disk that the
person had been trying to
copy and although the
copying process included
clear prompts to the user
when to insert the new disk
Dave soon remembered that
his own first attempt to make
a copy of a disk with DISCKIT
had ended in apparent failure
because he hadn't realised
that the small memory
capacity of the 8256 required
the disk to be copied in
several parts. The copying
programs had been written in
such a way as to ensure that
the whole copying process
was completed in the correct
way.

i

Dave contacted Locomotive
Software asking why it was
necessary to make this
change to the boot sector and
was told that it was an
attempt to distinguish
between the original disk and
the new copy, which would
otherwise be identical, so as
to ensure that the proper
sequence was followed
through until the whole
process was completed,
when the introduced change
was removed.

Unfortunately if the user does
not “write-protect” the source
disk at the start of the
process these copying
programs have no way of
knowing if the original disk
has been accidentally left in
the drive and the first part of
the copying goes back on top
of the original — to become
known later as the “Copy on
Top” error when discussing
problems with clients.
Locomotive Software also
revealed that they also made
another change on the disk
during each part of the
copying which was corrected
during the copying of the next
part and at the end of the
copying process.



The reasons for this second
change are shrouded in
programming mystery, but
armed with this knowledge
Dave was able to locate and
correct both changes,
although the process was
initially time consuming since
the second change could be
at one of many different
places. This depended on the
number of parts in which the
copy was being made, which
in turn depended on which
program was being used and
how much free memory was
available for the copying
process to use.

Dave later automated this
salvage process using a
simple program in BASIC but
it could never be made
completely automatic since
human decision was needed
to visually check and confirm
the location of the second
change. However, recovery
from this particular error was
soon invariably completely
successful.

The other types of errors
differed from the “Copy on
Top” but all appeared to be of
a similar nature — the disk
had been electronically or
magnetically corrupted and

i

the disk drive was unable to
correctly read the disk and
achieve a valid “parity check”
of the data. These errors
could sometimes seem to be
made to disappear by the
user by selecting the “Ignore”
or “Cancel” option in the
response to the error
message offered (Retry,
Ignore or Cancel), but
anything other than a
successful “Retry”, which
sometimes worked with
transient errors, was likely to
compound the problem,
possibly further corrupting the
disk.

By far the majority of these
errors occurred in the
important “directory” area of
the disk. This is because,
during the storage and
retrieval of the information on
a floppy disk, this area is
constantly being accessed,
more so than any other part
of the disk.

The PDSL technical files
relating to errors of this
nature suggested power
supply fluctuation problems
and experiments conducted
by Dave confirmed that
switching off the power
supply to the machine, or
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removing the disk during disk
accesses, would indeed
corrupt a disk. Inspection of
the circuit diagram of the
machines suggested that
their power supply circuitry
may not be able to cope with
violent fluctuations or
transient glitches in the mains
voltage, so this form of
interference could cause the
kind of disk problems
observed.

Having isolated the nature
and likely causes of the
problems, the next step was
to set about trying to discover
how to remedy them and this
stage in the development of
the disk doctor service proved
to be both intellectually and
practically challenging but
with incredibly satisfying
results.

One patrticular error, however,
was sadly almost completely
irrecoverable. Mention has
already been made of the
asymmetry in the PCW disk
drives. Unfortunately users
did not always understand the
technical difference between
these two drives and would
occasionally think that they
could use the reverse side of
the 720k disks used in the

bottom drive of the 8512 in
the same way that they could
use the reverse side of the
173k disks used in the top
drive.

This resulted in almost all the
original data on the first side
of the disk being lost when
the reverse side was
formatted. Interestingly, not
everything was actually lost
since the two heads in the
drive were not directly
opposite each other (to avoid
“crosstalk”) resulting in the
survival of a few of the odd
tracks on one part of the disk
and a few of the even tracks
on another part. All that could
be done in this case was to
sweep up these remaining
fragments of data, stripping
them out to plain text (ASCII)
and returning these
fragments — Dave
occasionally described the
results as “electronic confetti”
— to the distressed client. No
charge was ever made in
these cases but in an attempt
to help clients to avoid this
and other problems in the
future Dave drew up a list of
“tips” and a copy of these was
sent back to every client.

-10 -



Learning how to
salvage disks

Dave had a most important
rule, namely to avoid working
directly on a client’s disk if at
all possible, so he faced his
first main obstacle: how could
he make a copy of a
damaged disk to work on?
None of the standard
proprietary programs would
copy such a disk, usually
giving up when the first error
was encountered.

There were a number of
specialist copying programs
already in the public domain
or available commercially.
The first to be sold for the
PCW was Hisoft’'s Knife+
program, based upon work
that they had done previously
on the Spectrum, Tatung
Einstein, Newbrain,
Memotech 512 and Amstrad
CPC machines.

Other products of a similar
nature followed later and
Dave bought some of these —
one of which was marketed
by a software writer in
Scotland. Dave later entered
into correspondence with him
as he began to use the
program to tackle “real”

i

salvages and “bugs” soon
showed up in the program.
However, neither this
program nor the others on the
market met completely the
specific needs of the disk
doctor service and most
eventually laid unused,
although Moonstone’s Toolkit
produced by Colin Foster was
helpful in some situations.
Dave therefore began
developing his own range of
bespoke tools.

Having used one of these
commercial programs to
make a copy each disk, Dave
set about understanding the
damage and deciding how to
correct it. At this early stage
virtually every damaged disk
that Dave was sent was a
LocoScript data disk
containing short word
processor files. The damage
was rarely in the data area,
for the reasons explained
earlier. In some cases the
damage was in the unused
region of the directory and in
these cases it was simply a
case of overwriting the
damaged sectors with empty
directory entries.

The more challenging
problems occurred when the
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damage was in the directory
area containing actual file
details. For this Dave was
able to draw upon his
technical understanding of
the CP/M file structure
gleaned from several years
experience on the 380Z
machines.

When the errors were such
that the damage was more
complex than simply
replacing a few obviously
corrupted characters with the
correct ones (as it often
proved to be in the case of a
“data error”) the whole of the
damaged area was initially
replaced by empty directory
entries. DU8.7 allowed a
“map” of the resulting disk to
be produced showing where
the remaining files were
located.

The apparently empty regions
of the data area could be
checked to see if they really
were empty and if not they
were deemed to be part of
the files whose names had
been lost. By using a PDSL
program called LOOKAT to
print out the entire collection
of blocks containing data but
missing from the directory
(which Dave called

i

ALLBLOCKYS) it was possible
to match up the parts of the
missing documents.

It was usually then a simple
matter of patching in these as
new entries in the directory
with filenames FILE.001,
FILE.OO2 etc. In many cases
it proved possible to use the
DU8.7 program to print out
only a short section of the
beginnings and ends of each
of the blocks in ALLBLOCKS.

Working out the precise end
of each document proved a
challenge but LocoScript
seemed fairly tolerant of
errors in this process, so it
was usually possible to check
the work by editing it in
LocoScript and because this
used a system of “limbo”
copies (old copies of
documents, previously edited
or erased but remaining on
the disk until the space they
occupied was needed) these
could also be used in some
cases to help in the
reconstruction.

The same process could be
used in patching damaged
areas in the data area where
these occurred in documents,
while in other cases where no
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limbo copy existed the
damaged area between
undamaged words was
patched with “???”. Damaged
limbo copies were also
always repaired for
completeness.

Any residue of unused
blocks, probably from earlier
copies of documents or older
documents that had
previously been erased was
collected up into a single text
file and stripped to plain
ASCII text in a file called
ODDS, so effectively
everything on the disk that
was physically undamaged
was also retrieved.

If the start of a document,
known as its “header” which
contained the font and layout
information of the document,
was damaged this could often
be replaced by a copy from
another document on the
disk, but in the few cases
when this proved not to be
possible the residue of the
document was collected up in
the ODDS file.

After experimenting with a
few damaged disks in this
way, Dave felt confident
enough to contact the

i

Locomotive Software and
AMSTRAD telephone help
lines to make a similar offer
of assistance with such
problems — the latter proved
to be the one of the most
common route for those
seeking help when they had
lost information on their disks,
since the readership of the
magazines were always only
a small fraction of the number
of people owning or using
these machines.

Another important source of
referrals was from
DICTAPHONE, who had the
contract from DIXONS for the
hardware support of the
PCWs and whose engineers
frequently discovered that the
problems to which they were
called out were disk rather
than hardware related.

Dave had already started
exploring the Internet for the
purposes of developing the
salvage tools and also for
exchanging programs by e-
mail. At about this time,
Locomotive Software
generously hosted an
embryonic web site for the
Dave. Thus began the actual
fundraising efforts of the Disk
Doctor Service, based upon

-13-
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the two important principles —
“No fix, No fee” and all profits
being donated to charity.

During discussions at work
with one of his staff Dave
mentioned that he wanted to
choose a charity to which
donations in lieu of these
successful salvages could be
made. The aptly named
cancer counselling charity
BACUP (British Association
of Cancer United Patients)
was suggested. This had just
been launched by its founder,
Dr Vicky Clement-Jones, who
died shortly afterwards from
ovarian cancer.

The charity was contacted
and was extremely interested
in and appreciative of this
offer and it provided their
counselling service leaflets
which Dave subsequently
sent out when he returned the
disks he had salvaged.

Puzzle Solving

Initially the damaged disks
trickled in at a rate of about 3
to 5 a week, which proved to
be manageable. At this stage
they were virtually all
LocoScript salvages since
users of the machine for

CP/M applications were by
their very nature more
computer literate and thus
likely to keep backup copies.
With the introduction of the
720k drive, however, the
volume of data on the disks
increased and the salvages
became much more time
consuming. In some cases
the amount of data requiring
salvage was enormous.

All the salvage processes
Dave had identified could be
carried out in principle with
the CP/M and editing tools
already available to him, but
these were not specifically
designed for this rather
complex process, so he set
about writing some simple
programs in BASIC to
automate the process as
much as possible.

For example, constructing the
ALLBLOCKS file was a very
tedious task and one of the
first programs that Dave
wrote to speed up the
salvage process was a
BASIC program to scan the
directory of the disk, tidy it up
and re-write it to include this
“new” file. To do this he
needed to write some
machine code subroutines to
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access directly the disk
sectors. Not having had any
experience of such low level
disk processes he drew upon
published programs for the
AMSTRAD CPC and
consulted others with similar
interests.

Locomotive Software, who
were already passing clients
on to Dave, kindly put a note
in their regular “Script”
magazine that he needed
programming assistance.
Stephen Younger, a farmer
from Scotland who had had
extensive systems and
programming experience and
was also a keen PCW user
responded.

Apart from helping with the
disk access routines, Stephen
also made modifications to
DU8.7 (which then became
DU90) and also to SuperZap,
including the addition of a
specific function in the former
to carry out the reversal of the
change (technically known as
“1’'s complement”) that
occurred in the “Copy on Top”
error. Within a few weeks the
armoury of specialist tools
available to Dave had
expanded considerably.
Stephen’s technical

contributions are described in
Annex B.

Ste'phen \‘(ounger '

Copying the disk before
starting the salvage was still a
relatively tedious process
using the existing tools, so
Dave had already started
trying to write his own
program to do this. Now
assisted by Stephen, a much
faster version of this was
soon available by copying a
whole track at a time rather
than reading the sectors
consecutively, exploiting the
principle used by computers
as known as “interleaving”.

In the case of disk errors, the
basic disk operating system
built into CP/M (known as the
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BDOS) allowed only a small
number of automatic “retries”
before the user was prompted
with the error message.
Stephen wrote a short
program which allowed a retry
number between 1 and 255
or an unending retry. Initially
a stand-alone program useful
when used in conjunction with
DU90, for example, the code
was later incorporated into
the new disk copying
program. Since some errors
were of a transient nature,
this was invaluable — the
machine could be left on
trying to copy a disk, if
necessary attempting to read
a defective sector all night!

Because the files on a well-
used disk will no longer be
stored consecutively,
rebuilding a damaged
directory required visual
inspection of the data. During
1988 in one case where there
were multiple errors in the
used areas of the directory
Dave had to print out a 2”
stack of continuous stationery
of the ALLBLOCKS file which
he then cut up into several
hundred A5 size sheets, each
corresponding to a block on
the disk and each labelled
with its location on the disk.

Interleaving

The sectors containng data on the disk are
numbered consecutively 1-9, but these are
not located consecutively around each track.

This is because it would be very much
slower to read a chunk of data one sector at
a time if they were stored consectively, since
by the time the data from the one sector had
been read into the machine, the next sector
would have spun past the disk heads. The
computer would then have to wait a whole
disk revolution before it could pick up the
next sector.

By locating the sectors at staggered
intervals, known as “interleaving”, the
computer has just enough time to process
one sector before the next sector is in the
correct position to be read.

He then spread these out on
the floor to examine. It was
possible to tell how many
documents or parts of
documents were actually on
the disk, since the start of a
LocoScript file is distinctive.

The salvage process was
now reduced to piecing these
together into individual files
using the text at the
beginnings and end of each
block to match them up and
then “patching” the directory
with this information using the
DU90 or SuperZap utilities.
As Dave described it to
someone later on, it was like
taking the pieces from several
jigsaw puzzles, muddling
them all up together and then
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trying to re-assemble them all
at the same time without
having any pictures to work
from. But even with Stephen’s
new programs, this particular
salvage, although completely
successful, took about 10
hours. In other even more
extreme cases the time taken
could still be as long as 15
hours.

It had by now become clear
that Dave needed even more
help if he was to continue to
meet the growing demand
and this led to an article in a
local newspaper and an
appearance on Radio Kent
seeking technical help. A
retired businessman, Wilf
Ford, who lived in Sussex
and had an interest in
programming, responded to
this request.

Getting Automated

The first task which Wilf
tackled for Dave was to try to
automate the process of
matching up the available
blocks to avoid the tedious,
time consuming and wasteful
paper process. It had become
clear that it was not always
possible to recover
documents correctly using

simple text matching alone -
in many cases there
appeared to be several
equally plausible options,
some of which generated
documents which LocoScript
later rejected by producing
error messages of its own.

Wilf Ford

Dave approached Locomotive
Software again and they
kindly made available the
detailed LocoScript file
structures. Using this
information it was
immediately possible to
decide that only some of the
plausible text matches were
in fact “legal” in LocoScript’s
program terms.
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Within a few weeks, Wilf had
produced a suite of programs
written in BASIC which
started with the ALLBLOCKS
file, analysed the individual
blocks within it, and then
presented on-screen the end
of the current document as
far as it had been completed
and the beginning of the next
“legal” block available. The
program operator was then
able to make a Yes/No
decision based upon the text
match between the two.

If the “Yes” option was
chosen that block was added
to the current document and
the process repeated, while if
the “No” option was chosen
the next available block was
offered. If the end of the
ALLBLOCKS file was
reached without an accepted
match, the process continued
again from the beginning of
the file, actually mimicking the
way in which documents were
normally stored on disk by
LocoScript.

The program could in many
cases help the user to
determine whether the end of
the document had been
reached but if no valid ending
had been found, a “legal”

i

ending of “???” was attached
to the end of the file. The
whole process was repeated
until all the possible
documents had been
recovered and the remaining
blocks were stripped out into
the ODDS file, which could be
converted into a LocoScript
document.

With this semi-automated
process, the extreme case of
a 720k disk with none of the
directory surviving could often
be salvaged back into all its
original files in less than an
hour! It was still possible,
however, that these
recovered files were a
mixture of original and limbo
copies, which by their nature
were often almost identical,
but even if some of the files
were a bit muddled up in this
respect the clients were
obviously able to decide this
for themselves and could
regenerate their original work
in a fraction of the time that it
would have taken to
reconstitute it otherwise.

Over this early period, Wilf
and Stephen’s contributions
to the development of the
specialist salvage tools was
immense and changed the
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disk doctor service from
enthusiastic amateur tinkering
to rapid professional
response.

The volume of work had by
this time expanded to such an
extent that it was proving
difficult to finance and run the
fundraising enterprise
because of all the
complications associated with
the inevitable expenses from
postage, telephone and
consumables.

After discussions with the
Inland Revenue and a
growing awareness that Dave
could potentially be financially
liable if a salvage went wrong
and valuable data was lost,
the decision was taken to set
up a Registered Limited
Company in the name of
Dave’s Disk Doctor Service
Ltd. and this began trading in
March 1989. Up until that
point it is estimated that
about £7,000 had been
raised for BACUP by the
salvage of over 500 disks
since Dave had first begun
salvaging disks in July 1987.
100% of the new company’s
profits were covenanted to
charity via the Charities Aid
Foundation (CAF), a

company which specialises in
assisting the process of
fundraising for all charities.
The Directors were Dave and
his wife Sue and a close
friend and local Methodist
Minister, Tony Cox. Sue
acted as Company Secretary
and since the administrative
workload from book-keeping
was considerable became the
only part-time paid employee.

Unfortunately Tony Cox later
moved to a church in Ipswich
and was able to play very little
part in the running of the
company.

Dave and Sue Smith

A standard charge for PCW
or CP/M disk salvage was set
at £25 with discounts for
charities, churches,
handicapped persons and
genuine hardship cases — this
seemed to be about right
given the time spent on the
salvages and associated
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administration and other
costs. This rate remained
unchanged throughout the life
of the company and other
rates were later set for disk
transfers and conversions (at
£5 per disk) and salvages of
PC or MAC floppy disks (at
£50). The “No fix — No fee”
principle was also retained.
All charges included return
postage, except occasionally
for overseas clients.

At about this time, Dave
noticed that the London
offices of the other main
PCW magazine, “Your
Amstrad PCW” was only a
stone’s throw from where he
was then working and he
visited them at the invitation
of their Editor, John Taylor.
Dave later wrote a number of
articles for this magazine and
continued to keep in touch
with John right up until the
magazine finally ceased
publication.

Despite the considerable
extra productivity from the
new programs that Wilf had
produced, the workload
continued to increase as
satisfied clients passed on
Dave’s telephone number to
all their friends. In response

o

to an article in one of the
magazines in which Dave
sought more help to cope
with the workload, Dave
Axford, who had retired early
from the Navy with ME,
contacted him and using
Wilf's programs carried out
some of the PCW LocoScript
salvages for the company.

Dave Axford

In the first year of trading of
the company, profits of over
£9,000 from the salvage of
nearly a 1,000 disks were
sent to charities via CAF. In
recognition of the help from
Dave Axford, some of this
was passed to the ME
Association, with the
remainder shared between
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BACUP, CRISIS and the
Samaritans.

BACKUP for BACUP

Because of the possible
“Copy of Top” error using
DISCKIT or LocoScript, as
well as promoting the
“grandfather, father and son
concept of rolling backups,
Stephen came up with the
brilliant idea of a special
BACKUP program as an “End
of Day” disk to complement
the LocoScript “Start of Day”
disk. The user could choose
either a 2 or 3 generation
cycle of backups and the
program recognised
LocoScript limbo files and
allowed for these to be
backed up or not as required.
These limbo files, which,
were essentially old and
usually unimportant
documents, were actually
stored on the disks in places
where important files used by
CP/M programs could be
stored and this distinction
was therefore emphasised.

All profits from the sale of
BACKUP were pledged to
BACUP and Locomotive
Software generously allowed
the use of CP/M on the disks

i

so that they could be entirely
self-standing. Initially 1000
copies of this program were

The Special Features of BACKUP

To copy a file from a disc, the disc drive has
first to look at the directory in the outer
tracks of the disk to find where the file is,
and then skip inwards and outwards across
the disc to pick up the contents of the file. If
there are a lot of files the time taken to look
up the directory and then go back and
forward for each part of the file for each and
every file can be quite considerable. The
copying speed of BACKUP was increased
by using the “copying by track” method
already incorporated into the salvage
programs.

It was also a waste of time to copy the parts
of a disc that have no data. If you have a
720k disc with, say, 200k of documents on it,
they will occupy probably less than 50 tracks
-the time and effort spent copying tracks 51
to 159 achieves nothing. BACKUP always
reads and analyses the directory to discover
the highest track number with data and stops
copying when that number is reached.

Unless the user specifies that he only wants
to copy by track, BACKUP decide itself
which method to use. This is done by a
simple ‘rule of thumb’ based on the size of
the individual files and the number of full
tracks.

Certainty of a satisfactory copy onto the
destination disc only occurs when the
copying has been completed so the last
operation in making a backup is to mark the
source disc as copied. For speed, BACKUP
copies the whole of the directory into
memory ‘en bloc’, updates it, then writes it
back again.

For the program to be generally acceptable it
had to have a LocoScript ‘feel’. Locomotive
Software were extremely supportive and
thanks to their generosity and that of Digital
Research, BACKUP was bundled with the
very latest version of the CP/M system file.
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produced, along with a short
accompanying manual,
designed by Dave Axford. It
was advertised widely in the
PCW magazines and in
leaflets sent back with
salvages. During the next few
years, Stephen developed
and updated the program to
cope with the continuing
diversification in machine
configuration and drive types.
With sales of the PCW
probably approaching two
million by the end of its life, it
had been hoped that this
would raise a significant
amount for BACUP, but this
did not prove to be the case.

The main difficulty faced by
the many innovators of PCW
products was that only a very
small proportion of the users
actually bought the PCW
magazines, so the potentially
much larger market was in
practice extremely difficult to
access.

Readers of the 8000 Plus
magazine may also have
been put off by the person
reviewing BACKUP who
clearly hadn't taken the
trouble to understand it,
saying that "it does nothing
that PIP or DISCKIT can't do"

i

which was simply untrue. He
had obviously not even
bothered to read the
explanation in the manual
which explained the
considerable speed
advantage of using the
program as well as the
protection against “copy on
top” and similar errors due to
the user muddling up the
disks. Nevertheless, almost
£15,000 was raised for
BACUP by the sale of this
program alone over the 10
years from its launch in 1990.

Continued growth

Although the majority of disk
salvages at this point were
still LocoScript files, the
increasing popularity of the
LocoFile database had meant
that a sprinkling of the
salvages included disks
containing LocoFiles.
Locomotive Software had
addressed the problem of
damaged LocoFiles by
including a “squash” facility
within the program, which
rebuilt the indexes and in
many cases allowed recovery
from disk errors. However,
the early version of the
program had inevitably
contained some bugs and
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they had therefore written a
special program (LFDUMP)
which analysed a LocoFile
completely, reporting on
errors and corruption within
the file.

Locomotive Software kindly
made this program and the
LocoFile file structure
documentation, available to
Dave. Over the next few
years Wilf continued to refine
and develop the LocoScript
salvage programs and also
tackled the more complex
process of the salvage of
LocoFiles.

By about 1992 the volume of
salvages had again risen to a
point when even further help
was needed to cope with the
workload. By this time,
LocoScript for PCs, in various
versions, had become
available and apart from an
increasing workload from disk
transfers and conversions as
PCW users upgraded and
migrated to PCs, salvages of
data from damaged PC
floppy disks were also
beginning to become more
common.

Wilf had already developed
versions of the PCW disk

i

salvage programs which
could be run on a PC so
speeding up the process
even further. Dave purchased
one of the “luggable”
PPC1512s and was taking
this on the train to work in
London so that he could keep
up with the workload.
However, this did not prove to
be a very satisfactory solution
because of the small screen
and the limited battery life.
Dave Axford was at this time
unable to help with the PC
work, although he continued
helping with the PCW work
up until about 1994. Dave
again therefore resorted to
adverts in magazines and an
appearance on a local TV
news program to try to get
more help.

Dave was soon contacted by
Dennis Young, a retired TV
engineer with an interest in
computers. Dennis had taken
early retirement in order to
look after an ageing relative
while his wife Peg continued
to work. Within a few weeks.
Dennis had learnt how to
carry out the “Copy on Top”
recoveries and also
LocoScript salvages and
conversions.
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Helped by Peg when she
later retired, they continued to
carry out the majority of the
LocoScript salvages,
transfers and conversions
during the remainder of the
life of the Company, leaving
Dave to concentrate on the
increasing volume of non-
LocoScript salvages work,
including anything relating to
PCs and MACs which were
also becoming quite popular.

Peg and Dennis Young

On receiving an enquiry over
the telephone, Sue or Dave
could decide immediately
which could be handled by
Dennis and Peg and which
required Dave’s attention and
the disks could then be sent
by the client direct to Dennis
or Dave, thus maintaining
what had effectively become
a “return of post” service.

i

The help Dennis and Peg
provided came not a moment
too soon, since by this time
Dave had also launched a
web site to promote the
Company, hosted initially on
Locomotive Software’s own
site but later on commercial
sites. This was adding
significantly to the workload
by attracting a much wider
range of clients than before,
for disk salvage and also for
conversion and transfer
services.

Dave then concentrated on
developing the suite of
salvage techniques for the
non-LocoScript and other
CP/M and PC data. The
versatility of the PCW
machines facilitated the
development of an increasing
range of such programs and
Dave conducted at least one
successful salvage during the
lifetime of the Company for
most of these. In developing
a salvage strategy for each
program Dave drew heavily
on his early experience of
data file structures while
working in the Civil Service

Understanding how the data
was stored on the disk and in
what format was crucial to
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recovering it successfully. In
many cases, once the data
file structure was understood
any small regions of missing
data could usually be
replaced by “?7?7?” by direct
“patching”, if the program
using the data would tolerate
this change, and this could
later either be replaced by the
correct data by the client from
paper records or could be
dismissed as inconsequential
leaving the bulk of the vital
data intact. Some of these
programs even had their own
“recovery” software, which
was useful and often quite
successful when only a small
region of the data had been
corrupted.

The majority of these
salvages, however, involved
data from accounts or
database programs, most of
which were written in BASIC
and stored in a “protected
format” which did not allow
the program to be listed or
viewed. These programs
usually stored several linked
files on the disk, usually
including a master data file
and several indexes. If these
files were not completely “in
step” with one another the
program either failed to

i

operate or the analyses
presented on-screen were
corrupted and useless.

CP/M programs for which at least one
successful salvage was undertaken

ABC
AT LAST
CAMBASE
CAMBASE STOCK
CAMPUSOFT
CAMSOFT
PURCHASE
CARDBOX
CASH TRADER
CAVALIER
ACCOUNTS
CRACKER
DATAFLOW
DATAGEM
DATASTORE II
dBASE I
DELTA 125
EASY LABELLER
FT=DB
LABEL.BAS
LL_BASE
MAILFLOW

MASTERFILE 8000
MF (Cornix)
MICRO DESIGN
MICRO SIMPLEX
MINI OFFICE
MONEY MANAGER
MONEY MANAGER
PLUS
NEWWORD
PAF (Personal
Ancestral File)
PROTEXT
PUBSTOCK
QMAIL
ROCKET
SAGE
SAGE RETRIEVE
SIMPLE ACCOUNTS
SUPERCALC2
TASWORD
WORDSTAR
XDUMP/XREST

The first step was to
unprotect the BASIC program
using one of the tricks known
to CP/M users or with a
special program developed
by Stephen. The program
was then listed out onto
paper where it could be
studied to determine what
data was being stored on the
disk and in what form. Any
regions of the master data file
that were damaged could
then be “patched” directly
with “???” in the appropriate
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fields in the correct format
expected by the program.

The actual indexes on the
original disk could usually be
discarded (although in some
cases they did first prove
useful in patching the missing
data in the master file) since
new versions of these could
be produced from the master
data file once the processes
inside the program were
understood.

The various lines of code
used in the program to
process this file and construct
the indexes were then
extracted and incorporated
into a short alternative BASIC
program. Running this
program automatically
constructed newer indexes in
their correct format and in-
step with the master data.
Virtually all of these salvages
were thus completely
successful.

The other main staple of
Dave’s workload was the
increasing popularity of
LocoFile. Of key importance
in the recovery of LocoFile
data was the identification of
the master record structure
(known as the pattern

i

record). This together with an
understanding of the highly
compressed but extremely
regular data structure of the
records within the file meant
that a salvage strategy,
rebuilding these files almost
independently from any
human intervention, was
possible mainly by simply
grouping the correctly
connected partial records into
a single file, disregarding all
the embedded indexes.

Wilf incorporated this strategy
into his programs. The
resulting files were then
“squashed” using the
standard LocoFile “tidying”
facility. Only when the pattern
record in particular was lost
or damaged did Dave have to
resort to detailed analysis and
manual patching of the file
prior to running Wilf's
programs to rebuild it.

If other records were
damaged it was also usually
possible to patch them with
“??7?” through an
understanding of the file
structure so that the
remaining data in the record
was saved. As with the
LocoScript files, a success
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rate of virtually 100% was
soon reached.

Innovation

At about this time a new kind
of disk failure had begun to
appear. The growth in the
PCW market had caused a
shortage of MAXELL 3” disks
and imports from the Far East
had begun to appear. These
disks were readily identifiable
by their white plastic hub and
very poorly pressed plastic
housing. Dave had previously
discovered that some
apparently damaged
MAXELL disks could
sometimes be read
completely in one 3” drive
even though they appeared
partly or wholly unreadable in
another and this problem had
quickly been identified as a
misalignment in the heads of
a small proportion of the
AMSTRAD 3” drives.

The problems with the newer
disks seemed at first to be
similar but further research
soon revealed that the
problem was actually due to
the central plastic hub coming
loose from the magnetic
membrane, so causing the
disk either to become offset

or to slip while spinning in the
drive.

After discussing this problem
with Dave, Dennis suggested
that a spare 3” drive should
be cannibalised to conduct
further research and after a
short period he designed and
built what became known as
our “wobbly” drive. This
brilliant invention involved the
loosening of the locking
screw of the stepper motor
which moved the head from
track to track inside the drive
and the attachment of a small
protruding lever to the
stepper motor body.

The whole assembly was
replaced in a new metal
housing and a plastic
protractor was taped to the
top behind the lever. This
drive was attached to a PCW
via an external cable
connector and switch which
was spliced into the wiring
loom of the internal drives.
The lever could be set at the
central (zero) position
corresponding to drives
perfectly aligned while it could
be moved slightly from one
side to another to cater for
disks which had been
formatted in a misaligned
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drive — the protractor
measurement could be noted
for such disks from a
particular client for future
reference.

Later, when 3.5” disks
required salvage, the wobbly
drive and a 3.5” drive were
both incorporated into a
single housing with a switch
to select the appropriate
drive.

This invention immediately
meant that the increasing
number of salvages of poor
quality disks could be
undertaken with a virtually
100% success rate. On
receiving such disks, the
outer casing was carefully
removed (without allowing the
shutter spring to damage the
disk) and the inner magnetic
membrane was temporarily
glued onto a good quality
plastic hub and placed into a
better quality housing.

Stephen’s new copying
program was then used with
the error retry rate set to a
higher than normal setting to
copy the disk. By gently
moving the lever from side to
side while the copying
program tried to read the disk

i

it was soon possible to
develop a slightly hypnotic

! o o
L :
The first “wobbly” drive

rhythm which resulted in the
whole disk being copied at a
rate only slightly slower than
for a normal disk. It had
quickly become apparent that
moving the lever too far in
one direction or the other
could result in accidentally
copying an adjacent track, but
this risk was soon identified
and the range of movement
was limited accordingly.

Apart from the fact that such
recoveries were invariably
completely successful, the
failure mode had often not
resulted in any actual
damage to the directory or
data area and so the overall
process was often even
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quicker than for the “normal”
salvages.

Because of the difficulty in
obtaining good quality 3”
disks, a 3.5” external disk
drive was soon marketed,
which used the standard 3.5”
720k PC disks, and these
drives were later incorporated
internally in the machines.
This unfortunately introduced
a further type of error as
some clients used the high
density (HD) PC disks which
were intended to be
formatted to 1.4Mb. The latter
are much more sensitive to
magnetism than the 720k
disks and when these HD
disks were formatted to a
720k capacity in the PCW
drive they often resulted in
data errors because the
magnetic fields of the latter
drive were too strong. Such
disks, known as called “cross
formatted”, also added to the
workload, although their
recovery process remained
essentially the same as
before.

Plateau

With interviews of Dave on
various radio and TV
programs, as well as articles

i

about the company in the
magazines and national
newspapers prompted by the
increasing numbers of
satisfied clients, the volume
of work for the Company
continued to grow
significantly. Although several
other individuals and groups
by this time were also offering
salvage or transfer services,
for the most part these did
not threaten in any serious
way the fundraising efforts of
the company.

However, in one case the
adverts were drafted in such
a way that there was a
possibility of confusion and it
was thought that clients may
be send them disks which
were really intended for Dave,
knowing that all profits from
his Company were being
donated to charity. Dave had
earlier adopted the spelling
“disk” rather than “disc” to be
distinctive since the latter was
much more common. When
adverts began to appear
which used the term “disk
doctor” Dave took his case to
the Advertising Standards
Authority and won and the
offending company was
instructed to change their
advertisements accordingly.
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The character of the work that
Dave and Dennis undertook
over these middle years
changed its nature little
except to continue to grow
steadily in volume. During this
time they developed a close
working relationship and
steady routine. Wilf continued
developing the tools, mainly
to cope with the introduction
of the latest versions of
LocoScript on the PCW and
PcW and for the newer
versions being launched on
the PC.

In the early years, Dave had
used a number of CP/M
utilities to transfer the data
between the PCW and PCs
but soon other products
appeared on the market to
facilitate this process,
including LocoScript
Software’s LocoLink software
and cable.

The main source of problems
for the company was the
increasing diversity of PC
programs and their versions
that were appearing on PCs
to which many clients were by
this time migrating. This often
meant the expense of
purchasing this new software

in order to complete and
validate the conversion.

Dave also continued to
undertake salvages of CP/M,
PC and MAC floppy disks as
well as those from a variety of
other computers, such as the
CPC and Einstein, and non-
PCW typewriter-like word
processors made by Sharp,
Brother, Panasonic and
Triumph Adler. He also
undertook the transfers and
conversions from the latter
systems to virtually any other
format. By the end of the
1990s he had a central PC
with 3%2” and 5Y4” internal
drives and an 8” external
drive linked in one direction to
a PCW with internal 3" 173k
and 720k drives as well as an
external 3%2” drive and an
external 3” wobbly drive and
in the other direction to a
MAC SE.

At one stage Dave entered
into discussions with Alan
Solomon of S&S International
and exchanged ideas on
salvage strategies. Alan’s
company had developed
sophisticated salvage tools
for hard drive failures but
were not able to offer
salvages to PCW users at a
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commercially viable rate,
although they were frequently
approached by the police to
assist with forensic
investigations involving
PCWs.

Dave was offered the
opportunity to undertake
these specialist forensic
activities but declined
because of the added
workload and complexity that
would be involved in
maintaining the legally correct
“chain of evidence”, not to
mention the potential stress
of being interrogated as the
“expert witness” in court by an
aggressive defence counsel.
However he provided Alan
with a clearer understanding
of the PCW systems and
software idiosyncrasies so
that they were better able to
tackle these. In exchange
Alan gave Dave some
valuable technical tips on PC
floppy disk salvages and also
a free subscription to the Anti-
Virus Toolkit which S&S
International were marketing.

Very considerable capital
expenditure and workload
would have been necessary
to enter the hard drive
salvage market, so apart from

some easy PC hard drive
recoveries and one for a
PCW external hard drive,
Dave decided not to extend
the work of the disk doctor
service in this direction.

Decline

From 1990 until 1996, with a
peak in 1995, the profits from
the Company had been
relatively constant but from
then on they declined sharply
as the balance of work moved
markedly from salvages to
transfers and conversions
reflecting the move away
from PCWs onto PCs and
MACs.

The main workload over this
period declined more
gradually owing to the larger
proportion of work involving
file transfers and conversions
for which lower charges were
levied. Cadogan Books and
Rough Guides were frequent
clients requiring conversions
of the copy by the few writers
still using PCWs or other non-
PC word processors.

In September 1994 Dave was
commissioned by PCW Plus
to write a monthly series of
short articles related to disk
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data safety and related issues
and this continued right up
until the magazine finally
ceased publication at the end
of 1996.

In 1999 Locomotive Software
was sold to SD Microsystems
and a year later in 2000 Dave
and Sue, with the agreement
of Dennis and Peg, decided
to close the company. One of
the last straws in this respect
had been the fact that a
newer version of Microsoft
Access was not backwardly
compatible with an older
version and Dave had to redo
several conversions to this
database format to match the
precise version the client was
using.

During the lifetime of the
company, a total of £162,229
was passed via CAF to
various charities. The
adjacent table records the
year by year profits of the
company, which over its 10
year life had issued nearly
9,400 invoices. These figures
do not include the sales of
the BACKUP program or the
money raised by Dave before
the company was formed.

Donations to charities

It is unfortunately impossible
to list all the charities that
benefited from these profits
since the detailed CAF
statements for the first few
years of the company’s life
have unfortunately not
survived. However,
constructed partly from
memory, the adjacent table
probably includes most of
them. Donations in the first
few years were made to a few
large national charities, while
during the later years Dave
and Dennis often designated
a number of smaller and
often local charities.
Donations to each charity of
£500 or £1000 were by this
time typical.

Company Profits by Year

Year £ Year £

1989 9,119 1995 20,000

1990 15,600 1996 14,321

1991 16,000 1997 10,000

1992 17,689 1998 9,500

1993 16,500 1999 6,500

1994 17,500 2000 9,500

Publicity

During the lifetime of the
company very few if any paid
adverts were placed since
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Charities supported (not complete)

Amos Trust

BACUP

Camphill Village Trust

Christian Family Concern

Crisis

Crossways Community

Demelza House

Disasters Emergency Committee
Ellanor Foundation

Emmaus UK

Families for Children

Friedreich's Ataxia

Hospice in the Weald

Imperial Cancer Research

Kent Air Ambulance

Kenward Trust

Lightforce International
Macmillan Cancer Relief

Motor Neurone Disease Association
National Kidney Research
National Meningitis Trust
Tunbridge Wells Quakers

RNLI

Royal Marsden Hospital

Rwanda Appeal

Salvation Army

Samaritans

Save the Children

Sheppey District Care Committee
SightSavers

St Andrew’s Church, Paddock Wood
St Martins in the Fields Social Care Unit
Survivors Fund

The Bridge Trust

The ME Association

The Scott’s Project

The Shaftesbury Society

satisfied clients invariably
went out of their way to
promote the company in
many ways, such as putting
articles describing their
successful recoveries in club
and church newsletters or in
the case of journalists and
writers in the columns of their
own media.

i

Articles appeared in the
British Medical Journal and
other professional, sporting
and leisure publications.
Major articles appeared in the
national press and local
newspapers and in the colour
supplements of The Sunday
Times and The Observer. A
large article also appeared in
the pages of the Air UK In-
flight magazine FLAGSHIP.
Some of these articles are
illustrated in Annex A

Locomotive Software were
also extremely supportive in
providing technical advice,
publicity and passing clients
on to the company. Frequent
and free publicity was
provided by Future Publishing
and Focus Magazines and
articles appeared in many
PCW User Clubs in the UK
and abroad.

Memories

Clients served by the
Company included central
and local government,
universities and schools,
charities and churches,
doctors, vets, lawyers,
novelists, scriptwriters,
journalists, publishers and
advertising agencies, the
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media including TV, radio,
newspapers and magazines
and many companies from
the largest international ones
to the smallest and
thousands of ordinary people.
Whilst most of these salvages
and conversions were routine
and unremarkable a number
stand out and remain vivid in
Dave’s memory.

One of the earliest and rather
moving (and fortunately
successful) salvage was sent
in with a cheque for £5 by an
old gentleman who had a
terminal iliness. He had
bought his granddaughter a
PCW to use while on a
business studies course but
he said he thought that he
was unlikely to live to see her
complete it.

One of the earliest non-
LocoScript salvages was from
a vet in York who had stored
his extensive archive of
scientific references in a
database - he sent the disk
with a blank cheque. Dave
spoke to the program author
about the data structure who
was initially most unhelpful,
saying that didn’t want to
waste any of his time on this
“impossible problem”. After

Dave pointed out that the
crash was due to a bug in his
program and suggested that
the publicity would not be
very helpful to him if this
became known, he was soon
reeling out the file structure
over the phone faster than
Dave could write it down. This
actually added little to his own
earlier research and the
salvage was carried out by
writing a program to scan the
data on the disk to identify
and recover the individual
records and to rebuild them
into a single file which was
later re-imported into a new
database file. A few records
proved to have been lost, but
with two simple BASIC
programs and about 15 hours
of elapsed time the salvage
was otherwise completely
successful. The charge
agreed with the client for this
salvage was £50.

Another similar case featured
a young Jewish boy. His
mother contacted Dave to try
to salvage his accounts. She
had given him £50 to buy a
van and start small business,
which consisted of buying
loaves from a baker and then
delivering them to clients over
a wide area. All the records of
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what he was owed by his
clients were “lost” on a
crashed disk and for him this
was effectively an economic
disaster. Fortunately this
proved to be one of the
accounts programs written in
“protected” BASIC and the
salvage was completely
successful.

Disks were received from all
over the world, several of
which were from a missionary
couple working in Botswana.
Although their salvages were
100% successful, they could
ill afford to pay even the
minimum charge of £10 per
disk and it seemed much
more sensible to address the
prime cause of their problem,
which was voltage
fluctuations and power cuts.

At around this time Dave’s
youngest son, Simon, was
getting interested in
electronics and as a spare
time holiday job was selling
UPS (uninterruptible power
supplies) on behalf of a local
company. An UPS was
purchased from Galatrek,
who gave a large discount,
and this was sent to
Botswana. This solved the
couple’s problem and no

i

further disks were received
from them. An article on the
couple later appeared in
“Powerlines”, Galatrek’s
newsletter.

Not every disk was of course
salvageable, unfortunately.
An Aberdeen oil company
offered to pay £1000 for the
recovery of a floppy disk. This
proved to be completely
empty and was returned with
no charge and a note
explaining what may have
happened — when using a
new blank disk it was
common for users either not
to know or to forget to use the
special key combination to
move the cursor into one of
the hitherto unused
LocoScript “groups” on the
blank disk with the result that
their files would actually
remain on the volatile “M”
drive which disappeared as
soon as the machine was
switched off.

One author, who admitted to
being in the process of writing
a rather racy novel, sent a
disk that also proved to be
irrecoverable — he had
subsequently tried to use to
reverse side of his 720k disk.
Another author, whose disk
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was recoverable, was for
some reason anxious that
Dave should not actually read
the material on the disk!

Other successful salvages of
material for authors included
Stuart Nicholson (Jazz: The
Modern Resurgence), Mavis
Cheek (Three Men on a
Plane), the Reverend Charles
Preece (The Mother
Shepherd Project) and a
popular writer of children’s
books. Complimentary signed
copies of some of these
books were later received.

Many other similarly
successful recoveries
resulted in acknowledgement
in their works when they were
finally published. Scriptwriters
also figured frequently in the
list of clients, with several for
David Croft (writer of Dad’s
Army).

Unless one has actually
experienced the sinking
sensation of the realisation of
loss of important information
it is difficult to convey the
extent of the mental anguish
involved. There were several
occasions when Dave and
Sue were woken in the early
hours of the morning by

i

literally suicidal clients.
Fortunately, in all these cases
it was possible, after calming
them down and
understanding the nature of
the problem, to give them
reassurance that a
completely successful
salvage would be virtually
certain, which indeed always
proved to be so.

Urgency of salvage was a
common feature in many
cases. Several disks sent at
intervals by Radio Leeds by
taxi arrived late in the evening
containing the scripts of their
breakfast news show for the
following day. After dosing
the driver up with coffee while
Dave carried out the salvage,
Sue packaged up the
successfully recovered
material and sent the driver
on his way to arrive back in
plenty of time for the show.
Another disk for a Surrey
lawyer contained a vital
client’s statement required for
a court case a few days later.

The material on some of the
disks salvaged before the
advent of the Data Protection
Act demonstrates why this
protection of personal data is
so important. One disk from a
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High Court Judge was
obviously a professional
register and contained the
personal details and records
of every High Court judge in
the country. Had this fallen
into the hands of the IRA,
who were active at the time,
tragedy could have ensued.
On the other hand Dave was
assured by another client that
his disk (from Northern
Ireland) wasn’t the IRA’s
“death list” but was only a
database of “Friends of the
Ulster Orchestra™

Probably the most prestigious
client was Mrs Thatcher.
Dave was working in London
in Smith Square for MAFF at
the time, just after she
ceased to be Prime Minister,
when Sue received a call
from her secretary. All the
details of her proposed tour
of Eastern Europe were “lost”
on a PCW floppy. This
proved to be a simple “Copy
of Top”, which Dave
successfully fixed in his lunch
hour the same day. Instead of
invoicing her for the standard
fee, Dave asked that she
made a personal donation to
BACUP since he considered
that this direct contact would

ultimately be better value for
the charity.

Whereas a large number of
repeat jobs were often
undertaken for clients
requiring data from
LocoScript to be transferred
onto other media and
converted into PC file
formats, most of the clients
requiring disk salvage quickly
learned their lesson and after
one or in a few cases
perhaps a couple of salvages
they adopted a proper
backing up routine.

One client who should be
thanked for several dozen
salvages and hence who
contributed a great deal of
money to charity via the
company is Jonathan Shalit,
who before his rise to fame
as a famous entertainment
impresario ran a marketing
consultancy. After salvaging
many of his disks Dave even
visited his offices to try to
help reduce the incidence of
these problems. However, the
volume of work and the
pressures involved in the
consultancy at that time were
obviously such that the PCW
technology just couldn’t cope
and an upgrade to PCs with
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hard disk drives was clearly
necessary.

Apart from the slipping hub
on the cheaper disks every
other salvage except one was
of an electronic nature. This
was of a disk chewed almost
to complete destruction by an
Alsatian dog. In fact this
proved to be virtually
completely salvageable, since
although the plastic case was
almost completely destroyed,
only a few of the depressions
of the dog’s teeth had
reached the internal
membrane. After carefully
flattening these depressions
with a plastic tool and
remounting the membrane in
a new disk housing the data
was read off with minimal loss
and the damaged files
patched accordingly.

The weirdest case of all,
however, was a gentleman
who complained that spurious
files were appearing on his
disks and was concerned that
he was being subjected to
electronic surveillance by the
security services. These files
were, he noted, “hidden” and
almost identical to those he
was creating but whose
filename ended in “.$$$". He

said he had even taken the
precaution of hanging his
disks by safety pins in the
folds of his window curtains
because he thought that the
security services were
entering and searching his
rooms while he was out. He
had started to delete these
files as soon as they
appeared but was later
discovering that his new work
had subsequently
mysteriously disappeared
from the disk.

In correspondence and
telephone calls over several
weeks together with the
return of several disks, Dave
patiently explained that these
“mysterious” files were in fact
perfectly normal and
necessary and were created
by LocoScript as part of the
editing process he was
performing. These files
contained the new and
current version of the earlier
file which was left untouched
— in this way it was always
possible to abandon an edit
which had perhaps deleted
everything in the file, and yet
still return to the original
document.
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When a LocoScript edit was
completed, any earlier “limbo”
copy of the file was
automatically erased, the old
version put into “limbo” and
the new file previously with
the name ending in “.$$$”
was saved with the original
name of the file that was
being edited. None of the
invoices sent to this person
were ever paid and the
correspondence stopped
abruptly with a letter from this
client suggesting that the
security services had also
infiltrated Dave’s company!

By far the saddest and most
tantalising case which Dave
was ever asked to tackle
arose not from an advert but
via a chance encounter.
When Dave worked in MAFF
his secretary, Alan, was blind.
He was able to perform
perfectly all the normal
secretarial functions using
high tech equipment
especially designed for a
blind computer user.

Dave helped Alan on
occasions with the choice of
this equipment and during
one routine visit with him to a
supplier in Woking Dave had
happened to mention his disk

i

doctoring activities. The
supplier later contacted Dave
when he had been
approached by the widow of a
man who had had motor
neurone disease. Her
husband had died recently
but during the last few years
of his life he had kept a diary
on his computer using a
shareware program called
MINDREADER. This helped a
user who had difficulty using
a keyboard by presenting
options for the words being
typed in a menu, thus making
it usually unnecessary to type
complete words.

A special feature of this
program was an encryption
facility, intended to protect the
privacy of the user’'s material
when saved onto the disk. In
this case, the man had saved
copies of his diary in
encrypted form using his
surname as the password. He
had also left on the hard disk
in the machine a “Last Letter”
to his wife and family.

After his death, the family had
guessed the password and
were able to see his diaries
which were distressing to
read, documenting his
gradual but steady decline in
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health. However, for some
reason he had not used the
same password for his last
letter, possibly because he
had realised that they had
guessed his normal
password. When they had to
dispose of the computer they
had copied off all the files
onto a floppy disk.

After corresponding with the
widow, Dave was sent the
floppy disks containing the
material — the family said that
they had been careful not to
change any of the original
files in any way. Dave had
always been fond of code
cracking and after a few
hours he had worked out the
algorithm used by the
MINDREADER program.

Via one of the Internet
newsgroups specialising in
codes and ciphers he soon
contacted several people who
began to help with the
process of trying to decode
the last letter. It soon became
apparent, however, that it had
not been simply encoded with
a single word. He may have
forgotten that he had
changed his password and
had initially decoded the
document with the old

i

password. This would have
resulted in “gibberish” on the
screen although the original
document would at this stage
have been unchanged.

At this point he probably
panicked and possibly
touched the keyboard which
meant that a simple direct exit
from the program was no
longer possible — it would
then have been necessary
then to resave or abandon
the document. Instead of
abandoning the changes, it
seems likely that he resaved
the changed document using
a different password, possibly
the one he should have used
in the first place. It also
seems likely that he may
have made subsequent
attempts to open and decode
the document at a later stage,
possibly further compounding
the problem.

After more than 15 years,
Dave and a local friend are
still attempting to understand
and solve this problem —
computers have been running
almost continuously day and
night since then using
specially written code-
breaking tricks and
techniques to try to decode
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the document. It seems
possible that the sequence of
events that occurred may be
such that even the modern
powerful PCs available are
still not fast enough to
analyse the vast number of
possible combinations during
Dave’s lifetime, but the
process nevertheless
continues.

Not all the memories are of
actual salvages, but are
simply amusing incidents or
follow up contacts arising
from the work Dave did.
Computers count in multiples
of 2, and usually in multiples
of 16. To cope with this,
programmers use the
“hexadecimal” scale to count
in instead of the decimal one,
replacing the numbers 10,
11,12, ...15 with OA, 0B, 0OC,

... OF. On one occasion when

Dave and Sue were out on a
country walk and the footpath
guide said “After 50 paces,
take the stile on the right.”
Dave found himself counting
this out in “hex™

Whenever Sue & Dave were
on holiday there was always
someone within a short
distance for whom Dave (or
Dennis) had salvaged a disk

i o

and not infrequently Dave
and Sue took up their offer to
“drop in” if passing. Amongst
these was a visit to “Eden
Camp” — a newly opened
military vehicle museum in
Yorkshire and a traditional
boat building firm in Cornwall.
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Annex A
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Nationals chase
Courier story

Various articles from the Kent and
Sussex Courier — Dave’s local paper,
ranging from 1987 to 1993.

All © Kent & Sussex Courier

From The British Medical Journal
4™ June 1988
© British Medical Journal.
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From UK Press Gazette Jul 1993
© UK Press Gazette

From Medical Monitor 19 ™ Feb 1990
© Medical Monitor

YOU WRITE

: . . . Amstrad First Aid
Having spent three solid days ona piece of work on my Amstrad
PCW, the wretched thing went onthe blink . It's a moment you
dread,

Try as | might | could find na way out of the problem — nor
could Amstrad's help line — and | wars faced with simply lasing
thelot. Luckily atter parsistent pleas for help fo Amstrad — they
dont like to hear grown men cry — | was put onto Dave's Disc
Doctos Services.

David Smith, civil servant by day, has sat up 2 hospital for
Mg Ameiad cinpidar discsin b el e
for & worthwhile cause.  He promises 1o be able to rescue the
contents of a disc in nine out of ten cases

For this he makes a remarkably modest charge of £25 all of
which is donated te Bacup — the British Association of Cancer
United Patients, He takes nothing himsell, even though my
geemlin iook three hours to sorf out. Whai's more he makes no
charge if he's not successhul. So you cant lose,

Mine turned out perfectly, saving me much time and frustration;
and Dave sends out a complet report on what's gone wrong and
some usedul 1ips to avoid making the same mistake again,

So Amsirad users — plaasa put his number somewhesa safe,
You never know when you might need [t Dave Smith is on

0832835974 — Brian Palmer.
. -k sy

From Guild of Motoring Writers’
Newsletter

Feb 1990

© Guild of Motoring Writers
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From Micro Computer Mart
(date unknown)
© Micro Computer Mart

From The Eastern Daily Press
20th Jun 1994
© Eastern Daily Press

From Freelance ¢ 1992/93
© National Union of Journalists
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From Gazette 19 " Feb 1997
© Gazette

From The Author Autumn 1992
© The Society of Authors
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From Computing (date unknown)
© Computing

From Powerline 1994
© Galatrek International
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From Air UK’s In-flight Magazine
Oct/Nov 1993
© Air UK Ltd



From Observer Magazine
8th Aug 1993
© The Observer

From Sunday Times Magazine

4 Feb 1990

© The Sunday Times

The first major article published. The photo
was taken in Dave’s garden at night against
the black night sky!

From The Telegraph 13 " Dec 1995 From The Evening Standard
© The Telegraph 17™ Oct 2000
© Evening Standard
The last article published about the

company.
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Annex B
Technical Details

To make this history of Dave’s Disk Doctor Service intelligible and hopefully
interesting to the average reader, while doing full justice to the significant
technical contribution made by Stephen Younger (and others), some of the
technical details of their contributions are described in outline below rather
than in the main body of the text.

The Resident System Extension (RSX) written by Step  hen to improve
the disk copying routines

Initially, low level disk access routines were used within the BASIC
programs. These were written in Z80 machine code which was then
appended to the BASIC program. When the program was run, these “bytes”
of machine code were “poked” into high memory locations which were then
accessed as required by subroutines within the BASIC program. To tidy up
this procedure and allow it to be quickly and easily developed as
improvements and extensions to the program were later added as new
types of disk were encountered, Stephen incorporated these routines and
the BASIC program itself into a single program called “NEWCOPY.COM”
which ran directly under CP/M. The following “comment” which appeared at
the beginning of the raw machine code for this program describes the
principle involved.

TITLE  NCPY7RSX - RSX for DDDS BASIC salvage program  s.

; Includes Read/Write on both Sector Only & Whole Track basis.

; Track/Sector buffer set BELOW RSXbot

; Includes HOME routine to Recalibrate FDC after physical drive switch
; Has PcW range boot sector & step-rate for 3.5" drive

; DE Reg has param block address on entry

; HL Reg has BIOS selmem addr on first entry

; set to format CPC Data type disks

; sets correct checksum in boot sector for New Range of PcW m/cs

; last update 02/07/97 - Stephen Younger
; to provide for CPC System Format discs

.z80
Xlist
.comment \ ACCESS ADDRESSES FOR BASIC PROGRAMS
For TRACK Read/Write use: MEMORY HIMEM-&H1206
For SECTOR Read/Write use: - MEMORY HIMEM-&H206
TRKBUF/
SECBUF = HIMEM+1 Buffer for Track/Sector
ERRFLG = HIMEM+&H(1)237 Error Flag 255 = No Error
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LG = HIMEM+&H(1)238 Log On Routine  LG(D%)
TRACK Read/Write Routines
REED =HIMEM+&H(1)23B Read a Track RD(T%,S%,D%)
WR = HIMEM+&H(1)23E Write a Track WR(T%,S%,D%)
INV = HIMEM+&H(1)241 Compliment bytes INV(Location%,Length%)
STR = HIMEM+&H(1)244 Strip bytes
STR(Location%,Length%)
SW = HIMEM+&H(1)247 LDIR
SW(Source%,Dest%,Len%)
MKDP = HIMEM+&H(1)24A Make XDPB MKDP(D%)
FRM = HIMEM+&H(1)24D Format Track FRM(T%,D%)
RTY =HIMEM+&H(1)250 Set BIOS Retry level RTY(R%)
FIL = HIMEM+&H(1)253 Manage M:DATA.TEM FIL(F$)
GDFS = HIMEM+&H(1)256 Get M: Free Space GDFS(DFS%)
SECTOR Read/Write Routines
RD  =HIMEM+&H259 Read a Sector RD(T%,S%,D%)
WR = HIMEM+&H25C Write a Sector WR(T%,S%,D%)

RE-SET FDC TRACK NUMBER REGISTER
HOME = HIMEM+&H(1)25F  BIOS HOME call HOME(D%)

SET Parameters FOR 3.5" OR 3" DISK DRIVES
SET =HIMEM+&H(1)262 Set F.D.C. for Drive SET(1S.3.5%)
('1S.3.5%' to be set 'True' if 3.5" Drive
to 1 if boot for PcW9256, 2 if for P)cW9512+)
INIT  =HIMEM+&H(1)265 Initialize the disk
driver to default  INIT (No Params)
FORTYP = HIMEM+&H(1)268 Record of Format Type after LG
0 = PCW 40 Track
1 = CPC System Type
2 = CPC Data Format
3 =PCW 2 sided 80 track format

SD.boot= HIMEM+&H(1)26B  Single Density Boot Sector
DD.boot= HIMEM+&H(1)46B  Double Density Boot Sector
Boot.3.5= HIMEM+&H(1)66B PcW Range Boot Sector

\

Stephen explains why and how he discovered how to “ unprotect”
protected mode BASIC programs

When | got started on my PCW, editing stuff under CP/M was important to
me. Using Digital Research'’s editor “ED.COM” was soon found to be a
disaster since | would forget that | was in command mode and start to type
stuff in, whereupon it crashed and the last half hour's worth of work would
be lost. Roland Perry's “RPED” was attractive, but it lacked the opportunity
to use tabbing, which | wanted to write assembly code. But RPED was
written in Protected Mode and therefore inaccessible. It is of course a fact
that if you have access to a source document and the same document once
it is encrypted then the method of encryption becomes a sitting duck. |
would break the Mallard BASIC method of encryption.
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The first thing to do was to determine the scramble string. Encrypting a
remark “REM” that was all 'A's showed that the string was 143 bytes long
since the pattern repeated after that. (Fortunately the maximum length of a
REM was 255 chars.) | reckoned that trying to determine the algorithm used
for each character would be too much like hard work and that a translation
table with 256 x 143 pigeon holes would do the trick.

| then wrote a program to build the table using the plain and encrypted files
as input. The source files were strings of empty line numbers of the
following form which | also produced using a simple program:

1000 :

1001 :

1002 :

etc.

In the normal tokenized BASIC the line numbers are held as a two byte
binary value so that the high value byte is repeated as every sixth character
up to 256 times in such a file - which is just what is wanted. While the
translation table was being built a bit map was also worked up being the
control table. In selecting the current byte for a table position there was of
course massive redundancy - mostly the character position had already
been taken care of and the bit set at the appropriate position of the bit map.
If this was the case the fresh offering was then compared with what was
already in the table - if there was a difference the program would come to a
screeching halt. I'm glad to say this never happened. If the bit was zero the
byte would be placed and the bit set. Eventually my bit map was all FFs
(Hex) showing that the table was full. BASCLEAR.COM was born, RPED
was cracked and used until | found vdo.com - but that is another story.

In fact, it turns out that at the time we were working on this problem there
was actually a bug in the earlier versions of Mallard BASIC that allowed
clear copies to be written with ease, but we didn't know that then! The
loophole is closed in the current version of Mallard BASIC (1.47).

Modifications incorporated into DU90 by Stephen

The following comment section taken from the start of the source code of
the latest version of DU90 documents the changes made by Stephen for its
specific usage by the Disk Doctor Service.

TITLE  DU90 - DU v. 9.0 with 1's compliment - S.J.Y - 12/08/96
.Z80

XLIST
.comment \
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This file has been derived from Ward L. Christensen's Disk Utility and has been reworked
from DU v. 8.7 for CP/M Plus only. BDOS disk logging is now kept in line with BIOS disk
logging.

The following features have also been incorporated:-

a) follow on solo 'F' function to show fcbs for higher extents of
multi-extent files.

b) More comprehensive disk mapping allowing for up to 7 fcbs
laying claim to the same block. Any fcb with out-of-range
group numbers is also displayed as are fcbs where the number
of groups does not match the record count.

c) A 512 byte save function, corresponding to the usual size of
floppy disk physical sector.

d) 'K' command now has the option to 'add to' an existing file.
e) Invert sector to 1's complement (Dave G. Smith)
f) CP/M 10 is used to edit the command buffer (with the warm

boot response to Ctrl-C inhibited). This allows a more
extensive range of editing controls and the use of Ctrl-W
to re-state the last command.

9) To assist with disk salvage a command to draw a line across
the screen/page has been incorporated (01/10/95). A" _"in
the command line will produce a string of 80 "-".

h) GTKSEC routine amended to avoid overflow with hard disks
(11/08/96).

The file HNDLR.REL undertakes all the necessary BDOS 50 functions and must be linked to
the .REL file generated from this one. HNDLR buffers 128 byte sectors to physical sectors &
eliminates unnecessary disk access.

The Help pages are now assembled separately to reduce the size of this file. The .REL files
should be linked in the order:- DU90,DU90HELP,HNDLR

Stephen Younger - February 1992\

Modifications to SuperZap made by Stephen

The following comment section taken from the start of the source code of
the latest version of SuperZap documents the changes made by Stephen
for its specific usage by the Disk Doctor Service.

; SUPERZAP - A screen-oriented disk editor for CP/M  -80
.comment \
Modified to run under either CP/M Plus or CP/M 2.x
depending on the version found by means of a
'bolt on' module by M.D. Hendry. Feb. '87.

Additional features by S.J. Younger include:-
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Select & Display User Number from Directory Mode.
Erase file from Directory Mode.
Automatic selection of screen size for Type Mode.
(only operative in CP/M Plus.)
Seek to selected page during Type.
Routines to find a string (ASCII or Hex input) in
Edit mode. January 1988
Re-selection of search string added - March 1988
(These features are all fully 'sanitary' to
any version of CP/M greater than 1.9.). February 1987\
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