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Welcome lo Knife Plus
K.nlfe Plus is a full-feature disk recovery system, allowing you to copy
damaged disks, bulld up new versions of cormpted Êles and generally
alter individual trytes anywhere on a disk.

The ffrst section of thls mamral is devoted to the Knlfe Plus programs'
exptainlng hov/ they work and what they do.

The next section takes you through the process of recovering a
damaged disk and many of you may want to read thls secflon first,
especlally if you are not very happy using CPIM.

The final section explains the CP/M and Ircoscript disk and directory
structures and looks at the parts of tbls structure specific to the
Amstrad implementation. This is a somerÀ'hat technlcal section and
shotrld be left to last.

The Eptlog includes the Bibliography, details of technical support ând
other HiSoft products on the Amstrad 280 computers.

Ftrst of all though, you should backup your master disk . . .

Bock up your Knife PIus Mosler Disk

PCW8256/851219512 Owners

We suppty the Knlfe Plus master disk in a format known as Old
SAstem Foml,:L as this is readable on all Amstrad CPIM computers

Unfortunately, the DISCKIT utility suPp[ed utith the PCW machines is
unable to copy disks in ttris format. To make a backup copy, you Iirs-t-
must create a new blank disk. To do this, load up CPIM by tuming off
your computer, turn it on again and insert side 2 of your original
system disk.
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when CP/M has booted you will see an A> prompt at the left-hand
edge of the screerr; now t;4t€:

disckit IRETURN]

at the A> prompt. After a few seconds tJ:e program will be loaded;
follow tJ.e lnstmcflons on tJ:e screen to format a disk. If you have a
second disk drive note that, unless you really want to, there is no
polnt ln copying Knlfc Plus to a double-stded dtsk. Once you have
formatted a blank disk, edt DISCKIT and put the Enlfc Plus master
dirsk ln drlve A Now tjæe:

wp a: m: -q [RllURN]

This copies all the programs and files from your master disk onto the
memory disk. When thls has finlshed, and the À> prompt retums,
put your newly-formatted dlsk h drive A and type:

m:wp m: a: -q [RETURN]

This process coptes all tl.e llles on the memory disk onto your blank
dtsk and therefore succeeds tn bacldng-up your Knlfc Plus master.

CPC6I28 owners

Load up CP/M Plus In the normal way by putting in your CPIM Plus
master disk and typlng lcpM IRETURNI . Now type:

DISCKIT3 [RETURN]

Follow the instrucuons to copy a disk, maltng sure ttrat you copy
from the Knlfc Plus master disk to a ne\r', blank disk.
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The Files on Your Disk

Ifyou enamtne your dlsk, you should tnd the followlng files on lt:

KNIFE+ . COM
KMENU. COM
KNCONFIG. COM
sD . coM
wD . coM
wP . coM
PÀGE . COM
GENSUB . COM
UNERÀ. COM

There may also be a flle called neao.l,rs, as Knlfc Plus and the tltSoft
ut lty programs are updated and lmproved from tlme to Ume; arry
recerit ôhanges wtll be descrlbed tn thts flle whtch should be ltsted to
the prlnter and stored wltll yor:r manual.
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The Pro roms in Deloil
Pleâse note that Digttal Research/Amstrad ltcenslng agreements do
not allow us to provtde the CP/M op€rating system on your trnlfc Plug
master disk. Thls means that it ts not posslble to boot orwarm boot
CPIM from the disk. However, this wlll not affect you slnce CPIM Plus
does not need a copy of the system on each dtsk.

The Knife Progroms
If you are unsure about how CP/M or l.ocoscript treats dtsks then
please slrtp thls sectlon and read the next section (enûtled Disk
Shucture) flrst. Ifyou want to read some general advlce on recoverlng
your dtsks before divlng into K'rlfc Plus then read the sectlon after
thât enutled Recoverlng Domog€d Dlsks. The folloll'lng ls the user
gutde on Knlfc Plus.

Stârt Knlfc Plu! try bootlng CPI.M Plus from your CPIM system dtsk,
then tnsert your Ealfc Plus v/orldng disk (tlre dtsk to which you
copied yor:r Knlfc Plus master) and then type:

kmenu IRETURN]

at the CP/M A> prompt. Thls program clears the screen, and prlnts
up a menu that should look like:

Hisoft Knife Plus (vx.x) Menu
PCW 8256 / 8572

À Use drive À
B Use drive B

w Copy whole disc

K Rur Knife
E Exit to CP,/M

Entêr a lett er

Knlle Plus User Monuol Poge 5



Chonging lhe Drlve

Press A or B to select whlch drlve you wish to work *'ith. If you have
only one drive, the Use drive B message wtll not appear and you wtll
always edit the disk tn drive A.

Seclor Copylng

The llrst t})lng you should do before attempting to recover a damaged
disk is to sector copy lt witll tlle W option.

This optton allows you to make a sector-by-sector copy of a dtsk tn the
selectéd drlve. You shorrld have both your cormpted dlsk (the disk you
want to copy) and a blank (formatted or unformatted) dlsk ready.

Press W and the program will inform you how many swaps the
copytng process wtll take and then ask you to lnsert the source disk,
which is the one you want to copy. If the boot sector (the very flrst
sector on the disk) ts dâmaged, you *'ill be asked to remove the source
disk and replace it with a disk with an undamaged boot sector. You
can use any good disk of the right type (i.e. suitable for the relevant
drive), then replace your sourlce disk when asked.

The source dlsk will then be read: any bad sectors will be ignored (aftex
trying to recover as much of them as possible). You wtll tJlen be asked
to put ln your new, blank dtsk and the copier will copy the source disk
data to it. Depending on the capacity of ttre disk and the RAM disk of
your computer, you may then be told to put tJle source disk back tn to
repeât the process. With drive B disks thls may take some tlme.

The big advantage that this copler has over DISCKIT is that DISCKIT rrill
not ignore bad sectors, it simply gives up the copy. So, you cannot
bâckup a damaged dlsk with DISCKIT.
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The Knife+ Progrom

To edit the backup of your cormpted di,sk, you need to use the Knife+
progran. To run tbls, press K from tl1e menu.

The Knife+ program wlll be loaded and tt e'tll then print a stgn-on
message anii asl you to select a drive' Èess A to select drive A or B to
select drive B. Thè program scans the dts\ ln thg speclfi, ed drive, reads
in the dtrectory aia lfren displays the ITrst physical sector on the
disk.

Amstrad disk physical sectors are 512 bytes lgng ln 
-an 

cases, but
Knife+ shows ônù 256 bJrtes at a tlme. The other half of the sector
mav be o€mlned at any 

-tlme by presslng a particular key (we'll tell
yori which one trn a mlnute). The Knile+ display looks llke thls:

CPIM PIus Knite Plus Disk Sector Edltor v3.x (C) HisôfÈ 1987. PCB !ânge.
Dlive: À Î!ack: O0 SeêtoE: 01 BIôck: **r* E1le: ------_----

OOOO tllr IiX HH HH HH ItIt I'H HIi ItIl ITII ÉB ItH HH IIII IIH HH ÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀ

OO1O !t8 ItH HH HH IiII 
'IH 

ItH HH I{T TtIt IIII IIH HH IiII TtH HH ÀÀÀÀÀÀÀÀÀÀÀÀJIÀÀÀ

0o2o gr ltH HH HH Ht rlll HH Hll ItIl tlH HL I{l{ HH HII lltl Hn ÀÀÀÀÀÀ.ÀÀÀÀÀâÀÀÀÀ

o03o Itg ItH Elt HH Hli tilt HH HH ltH Hll Hll nÈ HH llll aE llH ÀÀÀÀÀÀÀlÀÀÀÀÀÀÀÀ
OO4O 8tl ltll HH HH HH ttlt nH HH gg rù ltlt ltH HH lllt ItH HH èÀ_q'qlÀÀÀÀÀÀÀÀÀÀÀ

OO5O ltE ÈH HH TII HH lilt HH HtI illt HH HII IIII HH llll IIH IIH ÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀ

oo50 rH BH HH HH H!! ltlt HH Htl lllt HH ltH HH I'tll Itll HH llll ÀÀÀÀ.ÀÀÀÀÀÀÀÀÀÀÀÀ

o0?0 ttH HH HH Htl itlt ltll Hli ltlt IiH HH EH HH Hli ltt{ HH lili À.qÀÀÀÀÀÀÀÀÀÀÀÀÀÀ

OOSO BH EH HH lIH Ilt TIH HH lt8 TtH HH IIH HII lIIt EII HH ltII ÀÀ.4ÀÀÀÀÀÀÀÀÀÀÀÀÀ

0090 rlE HH HH HII ltt tllt HH ltll Hll HH ltH Hll HII Llt HH llli ÀÀÀÀÀÀÀÀÀÂÀÀ.ÀÀÀÀ

ooÀ0 HH HH tlH tll nH nH HH tlll ltH HH llH HH lllt HH HH ltH A.À}ÀÀÀÀÀÀÀÀÀÀÀÀÀ

0oBo ttE nH Htt lllt tlt llH tttt nB HH Hll LH HH lltt llH HH Itll ÀÀÀÀÀÀÀÀÀÀÀÀ.4À.ÀÀ

OOCO IIH IIH tIH HT ItIt llII Htt ETt HH HTI IIH HtI IIit IIH HIt IIH ÀÀÀÀÀÀÀÀÀÀÀÀÀÀàÀ
o0D0 HH Hli HH Hll llll Lll Hll nlt HH HH dH Hll Iill HH lllt tllt llllÀÀÀÀÀÀÀÀÀÀtÀâÀ
ooEo HH HH Hq ltg gg EX lrll llH llH lili ,tH Hli lltl ltL tlli ltE ÀÀÀÀÀÀ.ÀÀÀÀÀÀÀÀÀÀ

ooFo llH ltH HH Hn n8 llH lltt lttl HH Hlt HH Hll HIi ÀH HII lllt ÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀ

Filst Half Press [ÀlT] -lt fo! HelP

There are 256 pairs of HH characters above and these refer to the 2-
châracter hexàdecimal representations of the 256 bytes being
displayed. The 256 A characters above refer to the ASCII
repieséntations of these same b5rtes. There are 16 characters to each
llne.

The llrst four digtts on each line represent tl.e hexadecimâl offset
from the start of the sector of the ffrst byte in the line'
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The ASCII representâtions shown ignore the top bit of the character
so the character having that value is displayed. Otherwise, a firll-stop
is prtnted.

Ttre screen cr:rsor will be flashing over the character representing the
high nybble (4 btts, half a byte) of the flrst byte displayed. Any keys
pressed by you will be interpreted by the program according to
whether the key pressed forms a valid hexadecimal character or not; if
it does, then its hexadecimal value is placed in the nybble under the
cursor and the relevant parts of the display updated accordingly. If
the key is a Knite+ command key then that command is invoked. No
alteraûons you make to the sector ln memory will be w'rltten to disk
untll you issue either the write sector or poste sector commands. This
means that you are free to experiment $'ith data entry and
commands until you feel confident. Remember, however, that any
alteraflons you make are your responstbility - playing with disks at
tbls level can easily be disastrous and HiSoft can accept no liability
whâtsoever for any loss or damage, consequential or otherwise,
caused by ttre use of the programs on this dlsk.

The cursor mây be moved about the display with the four cursor keys.
Note that if you have programmed these keys using the CP/M Plus
SETKEYS utility, most programs tncludtng Knite+ v/i not necessarily be
able to respond to them.

TTre second f.ine of the Knite+ display is known as its status line and
shows the current drive letter along with the numbers of the track
and sector currently belng examined. These numbers are in
hexadecimâl and the track number starts from 0O rthtle the sector
number starts from 01, Following the sector number is the CP/M
block number, âlso in hexadecimal. If the crjrrent sector is not part of a
block (i.e. if it falls within the reserved tracks) then the block number is
shown as * r, ,t *. The terms block and, reserued track are explained in
the section entitled Disk Shuclule later in this manual.

The last part of the status line is the filename display. Knife+ works
out rÀ'hether the current sector forms part of a llle and if it does, the
name of this file is shown. If the sector is not part of a flle then the
name is shou'n as ---------.
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Knife+ Commonds

Knife+ responds to a wide variety of commands, many of whlch are
accessed by pressing the 1crnr.] key the tsHrFTl key or tlle lnxrnal
key in conJuncuon with another. Thls means that the tcTRrl key
(wtrJch is marked ar,r on the PCW8256/8572/95L2 machines), the
tsHrFTl key or the IExTRÀl key must be held down whlle the other key
is pressed.

Where the keys used dlffer between the CPC6I28 Knite+ program and
the PCW8256/a512/9512 Knife+ program, the PCW version is
markedwithaSsign.

Goto previous sector lSHlFTl-Left arrowllTls

This command moves back to the previous sector and updates the
display. If the current sector is the first on a track then the previous
sector is ttre last on the pre!'ious track. If the current sector is the flrst
on the disk tl.en the previous sector is the last sector on the disk.

Goto next seclor ISHIFTI-Right arrowlt1]S

Advances to the next sector on the dtsk, updattng the display as
appropriate. If the current sector is the last on a track, then the next
sector ls the ffrst sector on the next track. If the crjrrent sector is the
last on the disk then the next sector is the lïrst on the disk.

Goto previous track lSHlFTl-Up arrowboxed [-l

This command moves to the prevlous track on the disk and updates
the display. If the current track being edited ls the first track on tlle
disk then the prevtous track is the last trâck on the disk.

Goto next track [SHlFTl-Down arrowboxed[+lS

Moves to the next track on the disk and updates the display. If the
current track is the last track on the disk then the next track is the
trst track on t]le disk.
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Select new track ICTRLI-r/lALTl-TS

hompts for a new track number, whlch may be entered ln declmal or
in hexadeclmal, and then makes tJre current sector number on the
new track ttre current sector. If the track number you give does not
edst, you are re-prompted. The command may be aborted by presstng
IENTERI without enterlng a new number.

select new secror ICTRLI-S4ALTI-SS

Prompts for a new sector number, which may be entered ln decimal or
in he)€declmd, and then makes that sector t}Ie current sector. If the
sector number you glve does not odst, you are re-prompted. The
command may be aborted by pressûrg IENTER] without enterlng a
new number.

Write sector [CTRLI-W/IALTI-WS

Ttris command causes the current sector contents ln memory to be
&ritten back to dtsk at the location of the current sectol. AnU changes
you houe made ]4ill be mode to the dlsk, too, if gou tssue this
ôommsnd" so enswe fhcit the data are correct before gou do so!

Paste sector ICTRLI-O/IALTI-OS

Causes the current sector contents ln memory to be v/ritteû back to
disk at a locatton you speclry; it asks you for the new track and sector
numbers and tlren wrltes the sector to thât location. Ang chonges you
houe made uill be made to tlæ dish too, f gou tssue this commcnd, so
ensûe thd't the data. arc cotrect before you do so!

search lor a srring [CTBLI-F/[EXTRAI-FS

Produces a prompt at the bottom of the screen, asHng for a strtng to
be searched for. Up to 8O characters may be qæed here and the
normal CP/M ediung k€ys may be used while it is being entered. To
abort the command, press IENTERI vrithout a string.
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Once the strtng has been typed, press IENTERI to stârt tlre search. All
searches beg;irr by displaylng t}re current search mask, a value whlch
ts bit\rise-ANDed wtth the strhg belng searched for and tl1e data
belng ernmlned before any comparlsons are made. Thls means that a
searôh mask value of #FF (declmal 255) wlll cause a match to be found
only if both strlngs are identical; a value of #DF {'tll cause a match
regardless of the case (lower- or upper-case) of any letters tn tfre
strtng. as #DF ts often hard to remember, a value of O ts regarded as
betng the same as #DF. Type ln the new search mask value and press
IENTERI, or type [ENTERI by itself to keep the value unchanged.

The search wilt begln immedtately and the status line of the Enlfc+
disptay is updated to show the track and sector numbers as tJrey are
examined. When tl'.e specffied strtng ts found, the sector ln whlch it
occurs l,s made the current sector and tJ'e dtsplay ls updated to show
tt on the screen. Ttre cursor is posifloned at the flrst character of the
string. If the strlng cannot be found by the flme the last sector has
been examlned, the program prints an error message and, upon
receiving a kqqpress, returns to the track and sector at whtch the
search v,'as started.

T?re search may be aborted at any tlme by presslng a key. When you
do thls, the sector which was under er€rninatlon at the Ume becomes
tlle current sector and the dtsplay ls updated accordlngly. Note that
for a strlng to be found it must occur wholly wtthin a phystcal sector,
so tf a strlng cannot be found on ffrst search, lt often ts worthwhile
trying agaln with a shorter portion of the same strlng

Search lor a sequence of bytes lcrBLl-G/[ALTI-GS

This command is very simtlar to search for a string above except that
the prompt asks for a sequence of bytes, each of which may be entered
tn hexadecimal or decimal. End the sequence by presstng [ENTERI
alone to the Byie: prompt. The command may be âborted if it is
rntstakenly invoked by pressing [ENTERI alone in response to the
first Byte: prompt,

Once the sequence has been typed the search proceeds In the same
way as the strlng search; you wtll be asked for a new search mask
value and tJ:e search tJ:en begtns. Note that for a sequence to be found
lt must occur wholly within a physical sector, so if a sequence cannot
be found on Iïrst search, tt often is worthwhtle trying again with a
shorter portion of the same sequence.
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Search for nèxt occurrencè ICTRLI-N/lALrl-NS

This searches for the next occurrence of the last-entered string or
byte-sequence. The search begtns after the current character and the
command allows a new seârch-mask value to be entered.

Show other hall of sector tcoPYI/tExrRAl-As

Updates the display to show the other 256-byte half of the current
sector. If the current half is the first half, then the second half 1s

shovrn. If the current half is the second half then the llrst half is
shown.

ITABI

This command quits the current editlng session and returns to the
prompt asking you to select a drive. Any changes made to the sector
in memory but not yet written to disk are lost. Any build-ffle that is
open is automatically closed.

HexadecimaI/ASCll switch

Moves the cursor between the hexadeclmal and ASCII representâUons
of the sector's contents. When the cursor is over the hexadeclmal
representauons, tfre data can be altered by typing tn new hexadecimal
va-lues. When the cursor is over the ASCII representatlons, the data
may be changed by typlng in new ASCII characters. Command key
values must be entered in hexadecimal, as Knife+ invokes the
command if the character itself is t5rped.

Ouit edit tEScl4sroPIs

Select new block tcrRLI-B4ALrl-BS

Ttris command prompts for a new block number, which may be
entered in decimal or in hexadecimal, and then makes the lirst sector
of th.e new block the current sector. If the block number you give does
not exist, you €rre re-prompted. Ihe command may be aborted by
pressing [ENTER] v/ittrout enterlng a new number.
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Go to next block in extent

When tracldng a file across a disk the abtlty to go to the next block ln
the llle *'ith a stngle ke54rress is extremely useful. Tbls command
allows you to do so within the conffnes of one extent (actually one
directory entry but most Amstrad disks have only one extent per
dlrectory entry). If the current sector is not part of a block, ts part of a
block whlch is not occupied by a IIle or ls pârt of the last block in an
entry, the command ls tgnored. Otherqdse the ffrst sector of the next
block is made the current sector and the display is updated.

Go to previous block in extent

Thls command allows you to go to the previous block in a flle within
the confines of one extent (actually one dlrectory entry but most
Amstrâd disks have only one extent per directory entry). If the
current sector is not part of a b1ock, is part of a block whlch ts not
occupid bI/ a ffle or ts part of the flrst block in an entry, the command
is ignored. Otherwise the ffrst sector of the previous block ts made the
current sector and the dtsplay is updated.

Go to start ot named lile lcrRLl-D/[ALTI-DS

Thts prompts you for a {Ilename which should be entered in t}re
normal way with up to 8 characters of pririrarjr filename and then, if
there ls an extension, the deumiting full-stop followed by up to 3
characters of extension. The letters may be entered tn upper or lower
case, or a mlxh:re of both.

The directory is searched for tiis filename and lf it is found tn any
user area then the program calculates the ûrst block number holdlng
t]lis IIle and makes the first sector of that block the current sector.
The display 1s updated accordingly. If the ffle cannot be found then an
error message is displayed and you are re-prompted.

Filenames may be entered ln short-form and Knile+ will attempt a
simple pattern-match. The short-form is simply as many characters
of the name as you feel like entering. Thls part-name is searched for in
the directory and is matched by the llrst fllename which matches in
the characters you have entered. For example, if your disk contains
the files:
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Knife. com
Knlfe+. com
Knife . gen

in that order in the directory, â part-name of KNrFE wlll {lnd
KNIFE . coM, one of KNrFE+ vrill ffnd KNrFE+ . coM and KNrFE . G will match
KNrFE . cEN. Thls does have tfre slightly disadvantageous side-effect of
maling xNrre . c match KNIFE . coM rather than KNrFE . c if the former
occurs llrst ln the directory. To enter filenames with short extenslons
like tbls so that they will match with the correct files, pad out the
extenslon the requi,site number of spaces on the right.

Build Block lcrRLl-Y4ExrRAl-B
Add the cLrrrent block into the Build Flle. If no Build File eldsts yet, you
will be asked to give a name for it. The name should be up to 8
characters for the fïlename, then a full-stop followed by up to 3
characters for the extension e.g. TEMP.DAT.

A Build ftle ts used to recover a cormpted file or a file that is rdsstng
from the directory. Ustng the Build Block and Build Sectot commands
you can re-create your missing file, chunk by chunk. Thts Butld File
must be created on another disk, not the source disk. On the PCW
machines, the Build File is created on the memory disk, drive M and
you should remember to copy it from there onto a real disk (using WP)
before turnlng off your computer.

On the CPC6I28 the Build File is created on drive B. If you do not have
two drives then you will have to swap disks in drlve À you will be told
when to do ttris.

Whlle a lile is being built, the Bulld File name wlll be shown on the
bottom line of the screen. If there 1s no nâme there, no llle is being
built.

Build Sector IcTRLI-X/[EXTRAI-RS

Add the cr.rrrent sector into the Build File. If no Build Fte exists yet,
you wlll be asked to give a name for it. The name should be up to 8
characters for ttre fllename, then a full-stop followed by up to 3
characters for the odension e.g. TEMP.DAT.

See the Build Block command for a discussion about BuId Ftles.
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Close Build File ICTRLI-Z/IEXTRAI-CS

Close the current Build File. Once closed, it cannot be re-opened
wittrout deletlng it, so don't tryl The Build File is automatically closed
if you qutt Enlfe+.

Show Help Screen ICTRLI-H/IALTI-HS

Displays a help screen shovring the vartous command keys and what
they do. Hit any key to return to the main display.

How Knife+ knows lhe Disk Formol

Thrs ts a technical section and. you mag omit iÎ onfrst readtrg.

When you start an editing session of Knife+ it needs to know various
detalls about the disk to be edited. It ffnds thls out by asldnÉthe CP/M
BIOS (Basic Input/Output System) for the address of one of its data
structures l,mown as tlrc Disk Porameter Block (DPB). The DPB holds
vital facts such as the number of sectors a disk has, how big a CPIM
block ts, how many directory entries there are and so on. Knif€+
extracts the data lt needs and uses it ln many of the calculauons it
needs to perform to work out block numbers, Iilenames and so forth.

The BIOS used ln Amstrad machines contains even more lnformation
than this, but Knite+ doesn't use it directly. This allows the
knowledgeable user to patch the DPB for â partlcular drive and make
Knife+ read a disk whlch has a strange format or which was not
created on an Amstrâd. For example, it is a very simple matter to alter
the DPB to allow Knife+ to read PCW disks on a CPCGI28.

Details of how a DPB may be patched are not given here as lt ls no
simple matter. If you are interested in this aspect of Knife+, you would
need to be thoroughly familiar with CPIM, the BDOS and BIOS and
tlle format of the disks you wânt to examine. O{IiciaI Digital Research
documentatton is probably the best source of most of this
information, or you c€rn use The Amstrad CP/M Plus book (see
Bibliography).
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Regardless of the physical numbering of sectors, Knife+ always
displays sector numbers as beginning from 0I .

Configuting Knife+

To enable you to alter ttre keys used to invoke commands ln Knife+, we
have provided a special program called KNCONFIG,COM whtch
prompts you for new values and then alters Knife+. The program is
run by typing lts name at the CP/M prompt. As it resets the disk
system there must be a disk in drive A while the program is running.
The content of that dtsk ts not trnportant.

The program contâins instructions for use which are displayed when
it is run. It is fairly straightforwârd and enables you to alter the key
values in a version of Knite+ on arry disk and under any name. The
conllgured version ls saved under the same name as the original,
overwrl ng the contents. Configured versions of Knite+ may be
reconllgured at any time in the same manner.

Note that, if you do change the command keys, the Help screen may
not be able to reflect these changes accurately.

The HiSoft Utility Progroms
The programs supplied with Ktrlfc Plu6 are useful CPIM uttlties
designed to firlffl a range of purposes. Some u'ill be usefi:I to all users of
disks and CP/M, others may be useful only to programmers. Ttre
important things about these programs from HiSoft's point of !'iew
are that they are small and easy-to-use. Each is described below; note
thât as each one is written to execute under CP/M, the files are stored
on the disk as t]le name given plus tlle extension .COM.

An extrernely poïverfi.rl version of Krrlfc Plus, called l{rrife86, is avallable
for PC-DOS and MS-DOS machines which are IBM Pc-compatible.
This program can edit floppy and hard disks as well as non-DOS
disks and knows all about DOS 2 features such as sub-directories and
clusters. Please call HiSoft for further details.
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WD

This program allows you selectively to delete liles on a disk, WD ts
tnvoked by typing its narne followed by a standard CPIM ambiguous
ffle speci.ffcation such as B:'.COM. If no ambtguous file specificâtion is
given, WD treats it as if '.' has been entered. If a drtve speciffcation
ônly is entered, such as B:, WD treats lt as '.' on the speclfied drive.

The name of each ûle whlch is found to match the file specitcafion is
then displayed along with a prompt

Derete ( Y/N,/À,/Q/P ) ?

If you hit tlle Y or y key, the displayed ffle is deleted. Èesslng N or n rvill
nôt delete this file and sldp to the next one. Ifyou press tlle A or o key,
thls and all subsequent llles which match the speciûcation are deleted
without further prompting. Ifyou press Q or q, tl:e program ends and
returns to CPIM without deleting the current or subsequent files.
Presslng P or p takes you back to the previous file, if there is one, and
gives you the opportunity of deleting it. Ifyou press any other key, the
fue is not deleted and the name of the next matching ffle ts dtsplayed.

If any lile which is set to Read Only or is protected in some ottrer way
ts selected for deletion with WD, the program prints the message
ConnoT deletel and continues to tlle next file.

SD

This utility produces and displays a detailed listing of the flles on a
disk Like DlR, SD may be invoked by itself or it may be followed by a
CP/M ambiguous lile specification such as À:KNTFE+. *. For example,
to get a complete listing, type

sd IENTER]

or

sd a: IENTER]

and so on.
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or

sd

etc.

To get a listtng of all files witfi tfie .COM extension, type

sd *. con IENTER]

b:*.com IENTER]

The listing produced on the screen is made to flt tnto 80 columns and
conslsts of up to two fflenames per screen line. Each name is shown in
fi:ll, followed by an S if the file's system bit is set and fouowed by an R if
the ffle's read-only bit 1s set. A file may have both attribute bits set, tn
whlch case bottr S and R are shown. Please see earlier sectlons of tlls
manual for a complete descriptlon of system and read-only attrlbute
bits.

These one-letter flags are followed by the length of tlle file ln K (1024-
byte urdts), rounded up to the nearest lK. This number is displayed ln
decimal. It is followed by the letter K to make tts mearùng clear. After
t}ls comes the number of records in the llle. A record is a 128-byte
unit used by CPIM as the basls of all lts disk operations. A ûle always
occuples an lntegral number of records whatever its physical length.
The number displayed is in decimâI. When all the filenames which
match the ambiguous llle speclficaflon have been displayed, SD prints
the amount of disk space free ln IK units.

SD has the ad ntage over CPIM utilities such as STAT, SHOW and DIR
(FULL) in that it is less than lK long: the other uûlifles are between 6K
and l5K long. SD does not sort the tlenames into alphabeflcal order.

WP

WP is a short-and-sweet file-cop}'tng utility whJch makes the task of
transferring given files between disks relatvely easy. It is used like
this:

wp <afn> {<destination drive name>} {-q} IENTERI
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(The curly brackets, t and ), speciry an opûonal item) where <afn> is a
standard CPIM ambiguous lile specillcation from a lone drive name
such as A: up to a complete fllename such as A:KNIFE+.COM. Being an
âmbiguous ffle specilication, the standard CPIM wlldcard characters,
? and ', may be used to match a group of tles.

Note that a lone drive name is tâken as an ambiguous file spectûcation
which matches all files on the speclfied disk in the current user a.rea.
The <destinoiion drive nome>, if present, is a normal CPIM drtve
name such as B:. If left out, ttre default drive is used. The -q ls t].e quiet
option switch and its action wtll be described shortly.

WP linds each tle matching the <ofn> given and presents tJle name of
each one to the user along with a prompt:

capy lY /N/A/Q/P /B/wl ?

Y corresponds to Yes, N to No, A to this and all subseqrrcnt m,:tclting
;Êles, Q to 8ui1, P to goto preuiol/s selectior\ f there is one, B for create
a backup (with an extension of .BAK) of the ftle when copied and W
stands for usîtlnut backup (useful f you have used the B option on the
command line and don't want a backup of this particular file).

Each llle to be copied is copied to the destlnation drive e'ith the same
name as it has on the source drive. Any Iïle of the sâme name is
deleted prior to the operatton whether the copy succeeds or not,
unless it speciJicâlly has been marked read-only.

If the -q opûon is present (the q may be ln upper or lower case) tn the
command llne then the Copy 0/N/A/O/,P/B/W)? prompt wlll not
appear. WP will run as if A had been pressed in response to this
prompt before nay lile names were dlsplayed. In other words all llles
matchlng the <ofn> are copied udthout prompting. Note that the -q
option must be after the <ofn> and the <destinotion drive nome> (if
present) lr the command line.

If the source and destinatlon drlves are the same an error message is
printed and no names are produced. If the copy falls for lack of disk or
directory space a message ts printed to the console and tJle new copy
of the ffle is deleted.



PAGE

PAGE is an edremely usefirl program which prints out a number of
files to the program's standard output. It ls usual to re-direct tbls
output to the prtnter or to a fiIe to be spooled at a later date. Output
may be redirected in the standard Unix / MS-DOS manner by
speci8ring a fflename preceded by the > character in the command
line. The named file (or devlce) is opened and all PAGE's standard
output is sent to ttre ûle rather than to the screen.

ïvhen PAGE terrninates, the ffle ls closed. Note that sign-on messages
and file status reports are sent by PAGE to its standâ-rd error, wtrich
is not re-dlrectable and appears always on the screen. The Iilename
used to redirect standard output (whlch also ls ttre screen unfll told
ottrerwtse) may be a CP/M device such as LST: (the printer) and PUN:
(the serial port).

The most usefirl features of PAGE are that each of the lrnportânt paper
characterisUcs may be a.ltered and that command lines may lnclude
wildcards (ambiguous ûlenames) to specifr a group or groups of fïles.

The general form of a PAGE command line is

page <afn> {<afn> <afn> etc} {<optlons>} IENTER]

If poge by itself is typed at the CPIM prompt the usage message is
produced. This is a very brlef summary of the command-line s1mtâx
and the optlons avallable. Dach opuon may be placed anywhere in the
command line and each one affects all files. An opflon is introduced
with the - character, which is followed immediately by the single-letter
optton. Sfi( of the opuon letters take a decimal number as a parameter
and this must be placed immediately followtng t]le option letter. Ttre
optons avatlable are:

Bnn Set bottom margin to nn

D print the dâte and time at tlle right hand edge of the tltle

Enn set tab size to nn (the default is 8)

F Don't use formfeeds
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Hnn set the header margln to nn lines

Lnn Set line length to nn

N No output: show matching fflenames only

NO prht line numbers (from l) at the start of each line

Pnn Set page lengti to nn lines

A Oulet don't output status messages, only errors

R don't double-strike fflenames

S Slngle-sheet prlnting; pause a-fter each page

Tnn Set top margln to nn

The N option is useful when you rÀ'ant to see u'hat llles you have
spectfted before paglng them. The S opUon ls useful when sending
output to a sheet-feed printer; tb.e program pauses after each page
has been output and walts for a k€y to be pressed before proceedtng to
t]le next page,

A typical PAGE cornmand line would be:

page -sfp50 *.c rnyfile.asrn print.me! >1st: IENTER]

This causes all files ç'ith the extenslon .C to be paged along with
MYFILE.ASM and PRINT.ME!; the output is sent to the printer (>lst:) and
the page-length is set to fffty lines. The requlsite number of linefeeds,
rather than formfeeds, are used to separate pages (f) and the program
pauses after each page (s).

PAGE sends each tle to t]le standard output in pages, with the name
of the current lile printed in the top left-hand corner and the current
page number in the top right-hand corner. The fllename ls over-
printed by sending it to ttre printer followed by a lone carriage-return
and then sending the name agaln. On almost all printers, thds causes
the name to be over-prlnted, givtng an emboldened effect.
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The default page-length is 66 llnes, the line length is 80 characters
and the top and bottom marglns are 3 ltnes eâch. Formfeeds are used
to separaté pages of output but this may be altered wittr the -F option.

GENSUB

This program ls used to generate batch (submit) Iiles. It generates,a
list of lilénames matching a given or defaulted CPIM ambiguous file
specificaUon (afn) and precedes each one vrith a given command.
Optionally a list of parâmeters may be appended to each line, and
GENSUB is abte to recognise certain speclal characters qnd P9{_91rr-t
specific actions on meèung these. The general form of a GENSUB
command line is:

gensub {-e} {<afn> {<first coûunand> {<coftnand tail>} i } IENTER]

where items enclosed ln curly brackets (braces) are optional. The -e
option, if present, must be the ffrst item on the command line. All
items ù: thè command ltne have default values but lf an ltem tn tl:e llst
is included, all preceding items above also must be lncluded. The -e
opuon ts an exception to {his rule - tt may be left out if not required'

Each line of output produced by GENSUB ls sent to its standard
output. This is usually the screen but may be re-directed in the
standard Unix / MS-DOS manner by specl$lng the ffle or devlce name
to receive the output preceded by a > character tn the command line.
See the descrlption of PAGE above for more details on redlrecton'

The output produced by GENSUB rs formed as follows:

First, the item specilied by <firsi commond> is output Then, the
current lllename li output. Finally, the items specilled by <commond
toil> are output

If <commond loil> is not present, lt defaults to no items; if <f irst
commond> is not present, it defaults to WP. The <ofn> parameter, if
not specified, defaults to','. This parameter may conslst only a drive
name-, such as M:, ln whlch case lt matches all files on the specilled
drive ln the current user area.
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The <commond foil> ttem, as tt ts the lâst item on GENSUB,S command
llne, can be an arbitrarûy-long llst ofltems. <first commond>, however,
is determlned by lts posiuon Ln the command line and thus can
comprise only one ltem. To get a.round this llmttâtion, <firsl
commond> may be a list of ltems endosed whollSr ln double quotes:

" conrnandl -aflag another theend.

GENSUB offers a lirnited amount of macro er(pansion. If the dolar sign,
S, is found anywhere ln <first commondior <commond toil> tt"is
treated specially by the program.

-11-r.e 
dollal stgn_ ttself ts dtscarded and the character tmmediately

followlng the dollar sigln ts lnterpreted ln the folloqrlng way:

@ is o<panded to t}le fi:ll fllename of the current ffle

' ts orpanded to the name only (no erctension) of the ffle

- irs oçanded to a newline sequence

$ ls used to represent the dollar stÉn ltself

So, tf GENSUB was tnvoked wlth thts command line:

gensub *.c "cc -n" S_as -zap Sls_ln S* -Itnylib -ls -fc >doit.sub

and the disk contatned the followtng .C tles

fint.c, myprog.c, gensub.c

then when GENSUB llnished the tle DOIT.SUB would contatn the
following lines:



Às
],N
cc
Às
LN

ÀS
LN

-N FIRST. C

-ZAP FIRST
FIRST -LMYTIB _LS _1,C

-N MYPROG. C

-ZÀP MYPROG
MYPROG -I,MYLIB _LS -LC
_N GENSUB. C

-ZÀP GENSUB
GENSUB _LMYLIB _IS _LC

whlch could then be executed uslng the Dtgital Research SUBMIT
uttllty. Neither <first commond> nor <commond toll> may exceed
1023 characters after expansion, although no checks are made b5r the
program to see lf thls ls adhered to. As SUBMIT ltself ts âble to handle
lines no longer than 127 characters, t}is should not be a problem.

UNERA

UNERA ls an extremely useful uflltty whlch can unerâse a ffle which
hâs Just been removed qrtth the ERA or WD commands. It can work
only if no other alterations have been made to the dlsk or dtrectory. In
other words, lf you have edtted the drsk wtth Knile+, lf you have
subsequently saved another flle or altered the dlrectory ln any wây,
UNERA will probably not workl

It ls most usefirl immediately after the lnjudlctous use of ERA or WD.
Simply type

unera <filename> [ENTER]

where <filenome> ls the name of the file you want un-deleted. The
program vdll try its best to recover the flle but please remember the
restricUons and warnings given above. Good luckl
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How to Recover o Disk

lnlroduclion
Flrstly, you should always make â sector copy of the damaged disk.
Do this by formatting â new disk using DISCKIT on the PCW
computers or DISCKIT3 on the CPC6I28. Format the dtsk to be the
same tJpe as your damaged disk.

If you have a Pcw computer, lt will be usefirl to copy the Knife Plus
prôgrams to the M: drive by insertlng your backup of the Knife Plus
disk and typing:

!ùP KMENU. COM M: -0 IRETORNI

and, when thls has ffnished:

Ii? KNIFE+.COM M -O: IRETURN]

and now lrrvoke the menu by typlng:

M: IRETURN]
KMÊNU TRETURN]

If you have a CPC6f28, lnsert your backup of Knite Plus ln yor:r A drive
and type:

KMENU IRETURN]

In bottr cases, the menu should now be on tlle screen; choose which
drive you &'ant to copy on. T?ris wlll depend on which type of disk is
corrupted, a single-sided type (PCW8256/8512 drive A or CPC6I28
drive A and B) or a double-sided, higher-capacity type (drive B of the
Pcw8sf 2 and drive A of the PCw9512). Choose A or B and lnsert
yotrr cormpted disk in the relevant drlve.
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Now type W to copy tÏJs disk onto your newly-formatted disk you_ç'tll
be asÉèd to changé disks every so often and this may take quite a long
time for double-sided disks but it wlll be worth it.

If the boot sector of your source disk ts damaged then the sector
copier will ask you to insert a good disk of the same type as your
source disk so that the copier can log-tn the dtsk as the correct tJDe.
Just use any dtsk that has a good boot sector and ts of the same tJp-e
(drive A or dirive B) as your coÉupted disk. After the copler has loqged-
in ttrls disk, it witl ast you to rèplace your damaged source disk so
t].at the copy can proceed.

Eventually, the menu will re-appear. lryhat you do now wlll depend on
in what way your dtsk was corrupted.

Boot Seclor Domo ed
Ifyou had an error which clalmed that Track O was damaged and that
wàs the only problem, then the sector copy will have cured this for you
and you neéd take no further actton, simply etdt the menu by typing- E

ând 
- get on with the washing-up or something else equally

constructivel

Directory Domoged
The disk directory is on Track 2 for stngle-sided discs (the ones that
go ln drive A of tlie PCw8256/8512 or any drive of tlle CPC6r28) and
ôn Tlack I for double-sided (PCW85I2 drive B and PCW95I2 drive A)
disks.

If you had an etror report blaming the directory track'_ you've got
prôblems and it is going to take some ttme to recover yor:r flles.

Once the directory has been corrupted you often cannot tell where
your liles are on the disc anymore slnce it is the dtrectory that holds
ihis informatjon tn the shapê of a set of block numbers for each file;
see the next secuon for more detail.
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If these filename entrles, along wlth the block numbers, have been
damaged, then the only thing you can do is search the new disc (uslng
the search commands of Knife+) to try and ffnd where your flle ls. Note
down tJ:e block numb€rs of any data you tnd and try to work out all
the blocks that malce up the tle, ln order.

Then use the butld-a-ûle commands to create the file agatn; the ffle s'ill
be bullt on the RAM-dlsk, M, of ttre PCW machines or on drlve B of the
CPCO I 28. Once you have bullt up the flle, or as much of it tllat you can
find, then erdt 

'Knile+ (press l sror I on the PCW or tBscl on the
CPC6I28) and then the menu (type E) and copy tl:e built-file from M
or B to your new dlsk uslng our WP ut rty or PIP'

You can do this for all the ffles you have lost. Obvlously it may tâke
some tlmel

Olher Trocks Domoged
If other tracks have been damaged, then you may have lost some of
the data of your ffles. You should be able to ffnd thls out by looJdng at
the dlrectory, golng to the blocks of yotu ffle, one by one, and looldng
to see lf the data makes .rny setFe.

If you have lost part of the lnformaôon ln a ffle, you can either choose
to build the lile agajn (as described above) or edit the data on the disk
directly by typûlg in new data and then savlng the sector wlth
iclRLl -wl IALT] -W.

We hope that the above has gven you some tnslght ln how to recover
your damaged disks; the most important thing to remember ts lDon't
Panic, Just take it slowly and carefirlly and, ln most cases, you should
be able to recover a substanual part of your lost lnformation.
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Disk Slructure
Now that you have your copy of Knlfc Plua, you can begln to hack
away at disks to your heârt's content. However, for the program to be
really useful a fi:ll understanding of the way CPIM and Ircoscript
organises flles on the dtsk ts most importânt.

Every disk formatted on a CPIM system has a similar structure, and
the Amstrad computers' disk system ls no exceptlon. Once certain
basic dlsk parameters have been discovered, the organisation of the
dlsk can be relied upon to be thoroughly predictable. The same applies
to t coscript disks wblch have an alnost ldenucal structure to those
of CP/M.

Before we look at horv we can determine and use these parameters, we
must understând the concepts ùrvolved h floppy disk technologz as a
whole. Thls means we must knou/ what is meant by sectors and
tracks.

Seclors ond llocks
A floppy disk is essentiâIly a piece of plastic covered in a magneuc film
which is very similar to that found on cassette and video tapes. A tape
system has the disadvantage that, In order to read or write a
particular piece of data, the length of tape preceding the required area
has to be traversed by the read/write head before the data can be
acquired. Disk drives get over ttrJs problem by movlng the head as v/ell
as the magnetlc film. The disk itself is spinntng at a very high speed
and tlle head is able to move along a radius of the disk, coverlng any
given annulus at arry given time. Obviously, a motor is required to
move the head across the disk's surface.

We can control a motor extremely precisely if we allow it to move in
pre-defined steps, so it follows that tf each step corresponds to a part
of the disk whlch contatns (or is to contaln) data, the data cân be
recorded and retrieved with great speed and considerable accuracy. To
facilitate thls process, the data is stored ln a given number of circular
tracks on the disk.
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The number of tracks per disk is ffxed at the time of manufacture; the
two most common standards are to have 4O tracks or 80 tracks. In
the case ofa 4O-track disk, such as used by most ofthe Amstrad disk
formats, t}lls means that the entlre worldng area of the disk ts divided
lnto forty annular regions, to each of which tfre read/qrrite head rnay
be moved.

The âmount of data which may be held in a track is often very
substantial and as a result most machlnes are unable to handle it all
ln one go. To solve tlds problem each track is divided up lnto dlvisions
called secfors. The number of sectors within a track is â function of
the system's hardware and software and is one of the disk
pâ-rameters we menfloned earlier. Likewise, the amolrnt of data which
may be held in a sector is determined by another parameter. This is
liinorm as the sector size; common sector slzes are 128,256, 512 and
lO24 bytes - ttre Amstrad disks always have 512-byte sectors.

In most cases the Amstrad's disks are formatted to have 9 sectors of
512 bytes each per track and as there are 4O tracks lt follows that a
side ofa disk may hold up to 40 ' (9 ' 512) bytes which works out as
f84320 bytes, or 180K. When a disk is formatted, it sets up the
sectors and marks the sectors within a track with a number. The first
sector in a track ls usually numbered O or I, but Amstrad has chosen
to use strange values such as 65 (#4f) and 193 (#Cl) for some of its
disk formats.

With our newly-gained informauon on tracks and sectors, we can see
that it is possible to refer to some parttctrlar data by its track number
and by its sector number. Tïack numbers always start at 0, so the
very flrst sector on a single-sided Amstrad disk is

Trock 0 Sector 0l

and the Last sector on such a dlsk is

Trock 39 Sector 09

The disks known as CF2-DD, which go into drive B on the PCW8-
series machines (or drive A of the PCW9512), have 160 tracks,
numbered from 0 to 159.

The ability to refer uniquely to a sector is surprisingly useful, as we
are about to find out, but lirst a warning:
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The CPIM operating system believes that sectors always are 128
bytes long. These mythical sectors are also lmown as records, logic?!
sèctors oi CPIM sectors. Tbroughout the rest of tils gutde we call
them records. However, when Knlfc Plue displays a sector number it is
tafting about a real sector and the dlsplay refers always to physical
5l2-byte sectors rather than CPlM's logical sectors.

CPIM Disks

The CPIM operattng system deals with data in gFoups of 128 b-ytes
regardless of the physical conflguration of the sectors. The 128-byte
groups are lmown as records in CP/M terminolos/ and happen to be
[he smallest amount of data whlch the operating system acts on with
reference to disks. Thls means that every CP/M disk is an exact
multlple of 128 bytes in length. Now read again the large print
waming abovel The next step up ln data handljng is the block, which is
a grouf of records belonging to the same file, A block is usuall, y one of
|O24,2O4A or 4096 bytés long, whlch means that there will be either
8, 16 or 32 records per block.

All Amstrad disk systems except the PCW CF2-DD disks have 8
records ( = f024 bytes) per block, vvhich means tiat a block occupies 2
physical sectors. ôF2-DD disks have 16 records per block so that a
block occupies 4 physical sectors. In both cases the sectors wlll be
contlguous ûr numberlng terms, so lf tlle llrst block occupies sectors
Of and 02 of track 2 the second block will occupy sectors 03 and 04 of
the same track. Files always occupy a v/hole number of blocks, even lf
the ohvsical lenpth of a flle would seem to dtctate otherwlse, This
meairs'that a f à wtrich ls flve records long will occupy exactly the
same âmount of disk space as one wh-ich is seven records long. It is
clear ttrat the smaller the block slze, the more efficient the use of disk
space, but at tlle same time a small block size reduces the speed with
which a ffle may be read or written. A compromlse is arrived at and as
floppy disks are now rather cheap, a large block size is often adopted.
The iltrectory of a CPIM disk âlways occupies block O and possibly
other consecutive blocks as well. The dlrectory is the place in wblch
the system keeps a record of all the tles on the disk and where they
can lie found. Ônce we've found the fust directory block, the rest ts
easy. But how do we calculate the locatlon of the dlrectory? This is
where the dlsk parameters are required.
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The bformatlon we need ts shown below for each of the Amstrad
foflnats. Remember that not a]l Amstrad machlnes support all the
dlsk forrnats so f tlære ls one you do not recognlse, don't worryl

Amslrod IBM Formol

SûgIe-stded
512-bgte phgsicol sector slze
4O tracks runibered O to 39
1O24-Wte blæk sfzz
æ dtectory qtries
8 sectors per trrrck rwnfurd, #O1 to #O8
l resend tack

Amstrqd Syslem / Vendor Formol (CPC6|28)

Shgle-slded
512-bgte plrysical sector size
4O tracks nwnkred O to 39
1O24-Wte blæk slzæ
64 dtectory erûTies
9 sectors per track nwnfurd lt41 to #49
2 reserud tacks

Amslrod Dolo Folmot (CPC6I28)

Single-stdrd.
512-Wte p'rq'si/!'l sect,.r slze
40 tfacks rutribered O to 39
1O24-Wte blæk slzz
64 dtectory atries
9 sectors Wr track ruurùered #CI to #C9
O reænd tîacks
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Amstrod cF2 Formol (PCW8256/PCW85l2
drive A formol)

Single-sided
512-bAte phAsical sector size
40 tlacks ntunbered O to 39
1o24-bgte block si"Ê
64 dtedory enffies
9 sectors Wr ta.k runùered *O1 to #Og
2 resensed, ùacks

Amslrod CF2-DD Formot (PCW8256/8512 drlve B

lormot/PCW95l2 drlve
A formol)

Double-sided
512-bAte plvsical sector size
16O tracks nunbered O to 159
2o48-bAte block size
256 directory entTies
9 sectorc per tack numbered *O1 to #O9
I rcsenÊd ù-ack

Some of thts informauon ls not rlew to us, but ttre part which gets us
to the dlrectory is ls the number of reserved tracks. A CPIM disk
almost always has some reserved tracks. These tracks may be used to
hold the code required to boot the system lnto ttre machine and also
may house the CPIM BDOS (Bastc Disk Operating System) and the
CCP (Console Command kocessor). Reserved tracks always start
from tlre beghnfng of t]le dlsk so lf the format says 2 resensed tracks
It means that tracks 0 and I are used by the system for its own
purposes.

The directory follows tfre resewed tracks, so tJ:e ffrst directory record
of a dtsk wtth 2 reserved tracks must be

Track 2 Record 0

Let's examine t].e flrst few bytes of a typtcal directory to flnd out how
these tldngs are laid out:
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0000 00 50 49 50 20 20 20 20 20 43 4E 4D 00 00 00 3À .prp cou..-:
0010 02 03 04 05 05 0? 08 09 00 00 00 00 00 00 00 00 ................
0020 E5 {3 4F 55 4E 54 20 20 20 41 45 4E 00 00 00 14 .COUNI GÉN....
0030 0À 0B 0c 00 00 00 00 00 00 00 00 00 00 00 00 00 ................

It's obvious from this that eactr dlrectory entry occuples 32 bytes,
which enables us to gatn yet more informaton about the dlsk
structure. If we take this entry as being part of an Amstrad CPC
system format disk you'll remember that the disk parameters
mentioned that there are 64 directory entries. If each directory entry
is 32 bytes long, the entire amount of disk space devoted to the
directory must be 32 ' 64 bytes, q/hich is 2048 bytes or 2 blocks. Thls
means ln turn that the directory on a system format disk occupies
sectors 0-7 on track 2.

So now we know where t}le directory starts and how long it ts. As tt
occupies two blocks on an Amstrad CPC system format dlsk, it
follows that the ûrst block free for data is block 2. Let's take a look at
an individual directory entry and see what informatlon s/e can gain
from thls:

0000 00 50 49 50 20 20 20 20 20 43 {E 4D 00 00 00 3À .prp co!a...:
0010 02 03 04 05 06 0? 08 09 00 00 00 00 00 00 00 00 ..............,,

Ttre very ffrst byte of tlle entry, which is 00 here, tells us the status of
the llle. If this byte ts 0, as above, it means that the llle odsts. If tt is
#E5, the fÏle has been deleted. A deleted file's dlrectory entry can be
overwritten by ttre next flle to be created on the disk and all ffles whose
ûrst djrectory byte ts #E5 will not be found in a CPIM BDOS open call.
As well as 0 or #85, the ûrst bryte may also be any number from I to 15.
This means that the ffle e;dsts, but i:e a different user area. Normally
'when using CP/M we are in user area 0 but we can lissue the built-lrr
USER cornmand to move to another user area. The maln use of tbls is
on large (hard) disks where directorles can get too large to
comprehend unless they are split lnto different areas.You can also
hcde Iiles by putting them into a different user area.
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The next etght bytes of the entry comprise the ffle name. The
characters are always stored by the system aÉ) upper case and the
field ts right-fllled witll spaces (CHRS(32). The three bytes follov/ing
this comprlse tfre flle extenslon, wblch is again ln upper case and
right-Iiled with spaces. If you make any alteraûons to the directory
entqr, remember to use only valid characters in the lllename and
extension flelds and use only upper case letters as otlferwise you may
not be able to acc€ss tlre tlel

The fi:ll-stop which we r:se to separate filenâmes and extensions, âs in

GENSO MYFIIE. GEN

is not stored in the directory: there ts no need as the name and
extenston ûelds are always eight and tlree b5rtes long respecuvely.

To simpllry the next part of the dlscusslon, we're golng to lgnore
sometldreg called an extent until a little later. The slxteenth byte of a
directory entry, $'hich ls #3A in our o<ample above, tells us how mâny
records there are in the file. We can see that PIP,COM has #3A
records, whlch is 58 ln decimal. As ttrere are 8 records per block, 1t
follows that PIP.COM will occupy 8 blocks, but the lirst two records
only in the flnal block form part of the tle. So far so good, but how do
we know where to stâ't looldng on the disk for PIP.COM?

The answer lies ùr the next few bytes. These bytes, from byte l7 ln â
directory entrJr onwards, are the numbers of the blocks occupted by
the flle, tn the order in which they were wrltten. All Arnstrad dtsk
formats except the PCW CF2-DD disks use block numbers between
#00 and #FF, which means that the numbers fft into â blrte. These are
referred to as 8-btt block numbers. The CF2-DD disk format has more
thân #FF blocks, so the numbers have to be stored in 16 bits. Hence,
they are referred to as l6-bit block numbers.
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We can see that PIP.COM occupies blocks 2, 3, 4, 5, 6, 7, 8 and 9. We
also know that all 8 records ln blocks 2 to 8 are part of PlP, but only
the ffrst 2 records ln block 9. Block O starts at track 2 record O, block
1 at track 2 record 8, and block 2 at track 2 record 16, whlch is tl:e
ffrst record contâlnlng part of PlP. It follows througlr sequentlally like
thls, so lt's dead easy to ffnd every single record of a ffle. There are
tlmes when a ffle will not occupy consecutive blocks as other, smaller,
Illes may have been deleted and the space re-used by the new file.
Nevertheless, it is not at aI dmcrrlt to trânslate block numbers from a
dlrectory entry lnto physical sectors on a disk, and thus locate every
record of a lile. Kalfc+ even does this for you. There is one problem,
though...

Exlenls

As the last 16 bytes of a directory entry are used to hold the block
numbers occupied by the tle, it follows that each directory entry may
reference only 16 blocks, whLich tn the case of the Amstrad means
l6K. This is a bit of a lirnitaûon as $/e are sure to lÀ'ant to read and
write ffles which are longer than l6K from Ume to Ume. CPIM gets
over thls by tntroduchg the concept of an extent, each of which
occuples one directory entry and can therefore be no longer than 16I{"
If a flle is too long to be held in one extent, the CPIM BDOS opens
another extent for it, creaung a directory entry idenucal to the
prer'lous one except that t]"e new entry reflects only the number of
records ln tils extent and the block numbers refer to thls extent only.
If tJle flle needs yet anottrer extent, the process contlnues, and so on.
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Each dlrectory entry, although referrlng to a different part of the ffle,
has the same lllename entry, so hour do rÀ'e tell which dlrectory entry
refers to whlch extent? You guessed itl One of the spare dlrectory
entry bytes is used to tell us which extent this entry refers to. The
byte in quesûon ts byte 13, which is the first byte folloq/ing the last
character of the lilename extension. The first extent of a ffle has this
blte set to 0, the second to I and so on. For the same reason that
individual parts of a ffle may not necessarily be saved on conuguous
blocks, so extents may not necessarily appear in order in the
directory. It all depends on where the free space is. If, when you
examine a flle's dlrectory entry on ân Amstrad CP/M or Amsdos disk,
you find that it doesn't refer to the Ilrst extent, keep on looking.
Likewise, when you read an entry and lind that there a-re 128 (#80)
records ln that ffle, check to see f there are any more extents recorded
in the directory. There may not be, as there ls nothJng to stop a ffle
being an exact muluple of l6K bytes long, but you must check to rnake
sure,

A problem with extents is that high-capacity disks with lârge block
sizes may store more than more than one extent in each directory
entry. This is shown by having a lield in the DPB (Disk Parameter
Block) set to the number of extents per directory entry mlnus l. This
Iield is known as EXVI (the extent mask) and it usually is therefore 0.
If the E)OV! value is non-zero, there is more thân one extent per entry,
ând the byte in a directory entry referring to the number of records
occupled is valid only for the blghest-numbered extent in thls entry;
all lower-numbered extents must by deffnl on have #80 records.

The flnal pieces of informatlon held in a directory entry are cleverly
htdden away in the 3-byte filename extension ffeld. These bytes are
normally capital letters or ottrer ASCII characters, which means they
a-re below #80 (128) in value. Tbis ln turn means that the very top bit,
bit 7, is zero in all cases. As CPIM knows this, it tâkes advantâge of the
fact and uses thts bit to store vital pieces of information. The top bit of
the first character of the extension tells the system whether the file is
set to R/W (read/ïvrite) or R/O (read-only) access. If the bit is clear
(zero), as it is normally, the file is considered to be a read/write file,
while if it is set (1), the file is read-only. The top bit of the second
character of the extension is used to signiry whether the file is a
directory (DIR) ffle or a system (SYS) file. A '1' corresponds to SYS and
a '0' to DIR, A llle marked as SYS will not be listed in normal directory
listings.
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Locoscript Disks

IÆcoscript ts the builtln word processor avatlable on the PCW
computers; fyou have a CPC6I28 you need not read t}ls sectlon.

Ircoscript handles disks in a way that ts remarkably strntlar to that
of CP/M-. It malntatns a directory ln the same place (i'e. track I for
CF2-DD disks or track 2 for CF2 stngle-sided dlsks) and the dlrectory
ts almost idenucal to CPlM's.

Ttre are three things to watch out for when recoverlng Locoscript
documents:

l. Ircoscrlpt Groups are analogous to CPlM's User numbers t.e. if
a document ts in group l, the ffrst character of lts directory
entry will be Ol lnsteàd of 00, if it ts in group 7, this first
character will be O7 etc.

Ilmbo llles are Illes whlch are temporarily erased but can be
recovered. These are marked in the directory by Ircoscript by
adding 8 to the group number tn the flrst character of the
document's directory entry e.g.

.TESI 1X1.. . .

If TEST.TXT is a Locoscript flle, it is ln limbo and ln group 5 since
the first character ln tl'.e directory entry is 0D (hexadecimal)
which is 13 in decirnal which is 8 0imbo) plus 5 (group).

3. When trying to re-build a lost Ircoscript document it is vely
lmporta;t tô ascertain where the b€ginning and the end of the
doèument are; otherwise t coscdpt will become very confused
when trying to read the recovered document.

oo2o oD 54 45 53 54 20 20 20 20 54 58 54 00 00 00 04
0030 30 01 00 00 00 00 00 00 00 00 00 00 00 00 00 00
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The beginning of every Incoscdpt document contains some
header information whlch appears to specify the template being
used infer alld Therefore, if you have found the beginning of the
tort ofyor:r document, you should always go back to the start of
the block in which you found thls text to check to see that it has
some lnformation about the document's template (i.e. the name
of the template). When you have ascertalned tbls you can start
building the file, beglnntng v/ith the start of this block.

It is also most important to get the length of the document
right; if the document is only I sector long (which is the
minlmum it can be) then you must not build the whole block
(using tExrRÂl-B) but only the sector (tÊxrRÀl-R). otherwlse,
Lcoscript $'ill try to make sense of all the garbage off the end of
the document and get very confused. So you should always
check through tJle block you are thlnking of savtng (use t f1l to
sldp to the next sector, t EXÎRÀ I -A to show other hâIf of sector
and tBoxEDl -pLUs to get the next track in the block) to see if it
contains the end of the document.

If it does, work out how many sectors of thls block are used by
the document (remember, a sector is 512 bytes and a block is
either lO24 bytes (for CF2 slngle-sided disks) or 2048 bytes
(for CF2-DD double-sided disks)) and then build only that
number of sectors into your build ûle; do t}Is by using tEXrRÀl -
R, tl1en t 11 l , t]len lrxrnal -n etc.

The above information should help you to recover lost Locoscript
documents but please be sure to read through the above again
together with the section on CPIM Disks and the section on How to
Recovel o Disk before trying to do it yourself.
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The Epilog

Bibliogrophy
The following books are excellent for leaming about tlee way CP/M
handles its disk system; the last one betng espectally useful for the
Amstrad systems.

CP/M User Guide Digtal Research Tel: (0635) 35304

CPIM Plus Handbook Digital Research Tel: (0635) 35304

The Amstrad CPIM Plus MML Systems Tel: (0f) 247 069fS

S Avallable from HiSoft ln paperback at Ê10.95.

Technicol Supporl
Ifyou experience âny problems with Knlfe Plus t]ren please feel free to
write to us or telephone between 3pm and 4pm every weekday.

Please have the followlng to hand when you call us and imclude them lf
you are writlng to us:

l' Your narnel

2. The serial number that ts on your master dlsk.

3. The nâme of the product you are uslng (Etrlfc Plus) and its
verslon number (this ts displayed at the top of every edtt
screen).

4. The type of computer you are using, how many drives tt has, its
memory etc.

5. A daytime phone number so we can get back to you lf need be.
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Ifyou thjnk you have found a bug, try to make it reproducible so that
wé can see for ourselves tllat it is real.

It is often easier for us to answer by letter, especlally lf you think you
have found an obscure bug. Howéver, you should always allow 2-3
weeks for a written reply arid f you reqirire urgent actton it may- well
be better to phone rn itrê technièd hour (3-4pm) to see if the problem
is already lcrown.

MaIv other langua€e and uttlttv programs are available for your
Amsirad comput"er fiom HtSoft. Àmong these are Devpac8O (macro

assembler, fiont-panel debugger, full-screen. edttor), PascalSo
i"t"tra"ta Éascal cômpiler, veryTast)' HtSoft C (Kernighan & Rttchie
integer C compiter), fTL Modirla-2 (superb, full Modul-a-2 compiler
witti interactlrie eàitor), ZBASIC (an eàsy-to-use BASIC compiler),
Nevada COBOL and Ncvada FORTRAI\I hoth ldeal for learning the
languages) ând wrtte-Hand-MEn (like Borland's Sideldck).

Full detatls of all these programs and the latest developments are
available from:

Other Pr roms from Hisoft

Thê Old Sc.hool
Greenûcld, Bedford
MK45 sDE
let (0525)718141




