CP/M Disk Explorer V1.2

April 16, 2017

To allow easy distribution, the file extension veiimnged.

Please rename the .XEX file to .EXE

Here is a utility that will allow you to copy filaato and out of a virtual CP/M disk file.

Warning: Back up your files before using this utility.
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What is a virtual CP/M DISK file

The CP/M disk file is a large file that will act as entire floppy disk for a CP/M
system. The Z80Pack uses such files as does 1R8080 ( my ALTAIR / IMSAI
8080 CPU replacement board) and Lee Hart's Z8ONISIR and Z80MC are real
hardware systems which accesses data in thesafitepass the data to CP/M as if they
were real disks.

The example disk, an 8” SSSD, uses 26 sectors Atrddks. This multiplies to
2,002 sectors of 128 bytes each or a total of Bl tes of raw formatted data. This is
the IBM 3740 format used on early 8” floppy disks.
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Picture fromThe Programmers CP/M Handbookby Andy Johnson-Laird.
(Used without permission).



The sectors are reorganized as sequential recbdd8doytes in a random access
file stored on a modern SD Card formatted as FAT-@6course this file can be copied
to any files system that Microsoft Windows can asceThe CPM Disk Explorer
program will access the records through Windows.

8080/ Z80 System PC DISK FILE

Read / Wirite to disk {to be stored on

FAT-16 SD CARD)
For example, 8" 335D disks have

26 sectors (numbered 1 to 26) over
77 tracks (numbered 0 to 76)

Convert Sector number

128 byte record
128 byte record

and Track numberto a 20 ocors
. _ for Track O
logical {sequential)
sector number. 128 byte record
128 byte record
128 byte record
Track 0 128 byte record
Track 1 26 records
. for Track 1

128 byte record
128 byte record

Logical Sector = Disk Track X 26 + Disk Sector

Records for
remainder
of Tracks

128 byte record

Of course CP/M has its own encoding method forirsgiathe operating system
and data files on the disk. See Fig 3-8, also ffdva Programmers CP/M Handbook
(which 1 will say is a very well written and detd book). The CPM-Disk-Explorer
program will use those methods to access the CRsIWithin these Virtual Disk
images. This utility can create new blank diskges copy CP/M Files into and out of
those CP/M virtual disks and delete CP/M Files.

The first reserved tracks are for the operatingesysand are not accessed nor are
they of interest by this program, with the exceptid changing the skew factor.



Disk Types
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Figure 3-8.  Layout of standard diskette

On these 8" disks, the first 2 tracks hold the CRJpkrating system (CCP +
BDOS + BIOS). The remainder of the disk is usedife storage of CP/M Programs
and data. The sectors are grouped into allocéilimeks. Each block uses 8 sectors.
There are other (larger) CP/M disk formats whicé 16, 32, 64 and up to 128 sectors
per block. The type (and size) of disk is defildheDrive Parameter Block (DPB)
The DPB is buried in the BIOS sectio@P/M Disk Explorer will open any type & size
of disk. These types are all defined in a confaigjon file named CPMDISKS.TXT ".

This is a text file that is used by the JAIR 808d Z80 Membership Card to

automatically adjust the BIOS to the correct filpd. There is more information about
this file in the New DisK’ section.




How to use the program

UseDRIVE BOX andDIR BOX to select a working drive and folder containing
the desired files. These files will be listedine FILES BOX. You may either open an
existing“Disk File” or create &lew Disk New disks created will not automatically
open. ThaIST BOX will populate with all the CP/M files stored withthe CP/M
virtual disk. Similar to a ZIP file concept, ortlye files are not compressed, but instead
stored in the CP/M disk formatiEADER displays the CP/M Disk File opened.
STATUS displays total # of files and Free Space available

TheFILES BOX will only display CP/M Disk Files of known typeaqlisted in
the “CPMDISKS.TXT” configuration file). To displafALL* files, click the check box
next to theDRIVE BOX labeled‘All Files” . This feature allows you to easily find a
CP/M Disk files. Also, CP/M Disk files will havéeir description type listed, while all
other files will have the size of the file liste@ycle checking (check then uncheck}I*
Files’ is an easy way to refresh (fetch & relist) fiikES BOX.

It should be noted that the system identifieseadd a CP/M Disk File by only its
size. Afile of size 256,256 bytes will be labebatl assumed to be a CP/M Disk File
(this is the previously described 8" SSSD disk)a CP/M file of this exact size (or any
listed size) is used, then it can still be coprd iand out of (larger) CP/M disk images.
It will always simply be listed with the interprettéabel, this is a display thing and does
not affect the file or its behavior during copyimgany way. The program will allow it to
be opened like a disk image file, but the dataiwithill not make sense and cause
gibberish. Just close the file and no harm done.

Double click a file in thé=ILES BOX or Drag and Drop an{Disk File” to the
LIST BOX to open it. Drag and dropping a file from HieES BOX to theLIST BOX
will do one of the following two things:
1. If aDisk Fileis NOT operthen this action will open tHeisk File dragged.
2. If aDisk Fileis openthen this action will copy the file into ti&P/M Disk File

Copy Files To“Disk Image”
Drag and Drop any file from tHelLES BOX to theLIST BOX

Copy Files From*“Disk Image”
Drag and Drop any file from tHdST BOX to theFILES BOX

Delete Files

Either Windows files or CP/M files with‘®isk File” can be deleted. Drag and Drop
any file from either th&ILES BOX (Windows files) ofFILES BOX (CP/M files) to the
TRASH icon.

Use theCLOSE to finish viewing theé'Disk File” . Note: Changes to the CP/M Disk file
happen immediately upon any files copied to th& didfiles deleted from the disk.
There is no “Close without saving changes” option.



LIST BOX

All the files within the CP/M Disk are listed her&he size of each file in sectors
(1 sector = 128 bytes) and bytes are displayede:N&PP/M does record the exact size of
a file to the byte, but only the number of sectboecupies. A file that needs to be 129
bytes will have its size reported as 2 sectorszaiibytes.

; # _———
DR SLIST BOXZR 12 =

NSLP. TXT Z33 ( 29,824) #a ---
DISKDEF.LIB =% ( 6,400) #Q ---
DUMP . ASM 34 ( 4,392) #Q ---
DUMP . COM <} ( ol2) #M ---
XMODEM. COM =1% ( 7,680) #M ---
GENMQD . COM 14 ( 1,792) #@ ---
MOYCPM. COM =% ( 10,240) #Q ---
PIP.COM 28 ( 7,424) #Q ---

Number in parenthesis are the bytes (# of sedioest128). The number after
the hash symbol is the User Number, which candra fd to 15. The next 3 characters
are the file attributes (a dash indicates notasédtter indicates set)

* R =Read Only.
* A = Archive (ie file has been changed since lasyLop
 S= System.

The User number is an interesting way that CP/M alds to partition the files to
various users. A user #5 would only see files #hat#5’s. In CP/M, the command to
change your user number is:

a>USER 5

The use and behavior of the file attributes gog®ihe the scope of this manual.

CP/M Disk Explorer is not programed with any feature to modify theskies

directly. However, when writing files to a diskage, these values can be set inDR&
screen.



New Disk

In this screen, new CP/M Disk image files of anyetan be created. Also, you
can define new types of CP/M Disks.
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Creating CP/M Disk Files
To simply create a new CP/M Disk file follow thesteps:

1. Select the CP/M Disk Type you wish from tBaved Typesdrop list.

Saved Tupes |8“555D 230k jEEE,EEE
25550 2R0K, -
35" DSDD 1.4 M
Sectors  |5"DSHD 1.2 M _[Enesk
Per Track  [5"DSHD 1.2 M ]
%6 | |5'DSDD 320K 8 16
5" DSDD 360K 9
\ 5" DSDD 400K 10s \
5" DSSD 180K -
L] T

2. Enter the Window&ile Namefor this CP/M Disk file. Use 8.3 format

File Mame
Jze 8.3 |83

Create |

3. Click Create. If file already exists, you will be prompteddwerwrite or cancel.
4. Close the New Disk window.

A new file will just be a blank file of the corresize filled with the blank

formated character OXE5. The file should appe#nénFILES BOX and can now be drag
and dropped into the LIST BOX. If the file doed appear, you can cycle check “ALL
Files” to refresh the display.

The 8.3 file name format is the old DOS file nanggiormat. This is required for

use with the SD Card and FAT-16 by the JAIR andM8Gsystem. The format uses 1 to
8 valid characters for the file name optionallyideled by a period (pronounced dot) and
0 to 3 valid characters for the extension. Vahdracters are any numbers, letters and

these special characters:

'# % % &' () - @™ )~

More information is available at
https://en.wikipedia.org/wiki/8.3 filename




CP/M Disk Types

CP/M 2.0 and higher allows the use of various tygressizes of disks. The 8”
SSSD (Single Sided & Single Density) disk was invgbby better hardware like:

e Double sided disks.

* Double or Quad density media.
 More Sectors.

e More Tracks.

The Number of sides was never tracked by CP/Mhed®1OS would handle it by
doubling the number of sectors per track, thenctelg the correct side and adjusting the
sector before accessing the physical drive.

These paramenters are pretty much useless fotuaMZP/M Disk file since all
the sectors are just stored in a random accessAllghat really matters is the final disk
size which is the key to identifying the correcsBilype.

CP/M uses 9 values to define how it will interpmatd use the disk information.
There is a whole chapter that neatly describethedle inThe Programmers CP/M
Handbook by Andy Johnson-Laird. We can simplify these usi 6 key values. The
colourful lines on this screen show how the nireedarived. “The nine” sounds like
something from Lord of the Rings! There is & 1@lue on this line, the first value,
which is the size of the file. Note: Some of theakies are store in hex pairs as little
endian and others as big endian. Do not conceursgf over that, | have already lost
enough hair to get it right. The nine (or 10?) barseen in the middle of this screen and
will be saved to the CPMDISKS.TXT file if you plawur cards right.

ODESD300 1ADD 03 07 00 F200 3F00 CODO 1000 D200
#

Selecting different Saved Types will show how tlhegmenters change for
various possible disk types. There are no standsdsdof CP/M disk types, this changed
depending on the Computer or Disk Controller caeshufiacturers. Some of the
predefined values are guestimates and will reduiteer research and corrections. Let’'s
backup 1 step to the CPMDISKS.TXT file. This isesthose saved types are all
stored.



CPMDISKS. TXT

The JAIR 8080 and Z80 Membership card systemsusél this file to set the
correct Drive Parameter Blocks in BIOS for CP/Mstcessfully read the Disk Images.
The first 4 lines hold the file names to be opeagdhe default drives for CP/M Disks A
to D. These file names are 8.3 but must be padadspaces and exclude the dot. The
first character will be ignored but must not beatidrhexadecimal character. The line
must be at least 12 characters wide, charactenstag 12' will just be ignored.

>DISK-A BIN
>DISK-B BIN
>DISK-C BIN
>DISK-D BIN

The lines that follow will list all the CP/M Diskypes, starting with a file size
and ending with a description. Any line that doescreate a valid hexadecimal size will
be ignored and can be used to comment the file.

O0OE903001A00030700F2003F00C00010000200 = 8" SSSD 250K

The first line is of course the original 8" SSSBldtype. The size is 00E90300,
which is little endian talk for 0OXO003E900. Plumat into your hexadecimal calculator
and it reveals the magic number 256,256. As sadreg this is the number of bytes
required to store all the sectors of an 8” Disk §26tors X 77 Tracks).

If the System Boot Loader encounters a file of #iu®, it displays the type on the
menu screen and loads the DPB table with the domniee values. CP/M loads correctly
and everybody is happy.

The Six

1. Sectors Per Track From 8 to 255, this value has a small effecthanfile size of
the image disk file, but does not have any effecthe amount of data that can be
stored. It's like changing one side of a rectangh®’s area remains constant by
adjusting the adjacent side to grow or shrink.

2. Block Size This selects the number of sectors per blocki@eadpressed in the
size of the block as 1K (8 sectors per block) t {628 sectors per block).

3. Blocks on Disk This value is the most significant figure thatefmines the disk
size. It will be multiplied by the Block Size te®rmine the number of bytes that
can be stored.

4. Blocks for Directory. From 1 to 16, this is the number of blocks useldold the
directory entries. There are 4 directory entriesgector, 64 in a 2K sector. But
files may require multiple directory entries, ircfathey will need 1 entry for
every 8 (or 16) blocks the file occupies. Whiclt® or 16? Well, if the total



number of blocks on a disk is less than 256, tmnbdock number can fit into a
single byte and there will be 16 blocks definechwitthe 16 bytes of 1 directory
entry’s allocation list. If the total number obloks is greater than 255, then a
block number will require 2 bytes and that makesofdy storing 8 in the
allocation list.

5. Check Size This is not well enough documented to undersiésélinction
within CP/M.

6. Reserved Tracks This is the number of tracks that will be skigmser to
access the data on the disk. These tracks weeasisetto hold the CP/M
operating system. This number can be reducedtodata only disks.

Creating the largest disk possible.

The JAIR and Z80 internal system of converting aec& tracks to sequential
sectors has a limitation of 16 bits for the segaésector. This limits a disk to be no
more than 65,536 sectors. This amounts to a diSkeg in size. It is suspected that
CP/M also holds this limitation as it's known tovieathe 8Meg limit. In creating the
largest disk, the Sectors per Track needs to b sepower of 2. | suggest 64, just
because it reminds me of the Beatles song. Blak @es not play a big role, it only
needs to be 2K to allow larger than 256 blocksaaéfined. Defining 4096 blocks will
result in an 8Meg disk. The Reserved tracks nedxttreduced to O to keep the whole
disk to the 65,536 sector limit. In defining thiwéks for Directory, it is best to max this
number. The exact math is based on the numbdocdkdthat can be recorded as
follows:

Total blocks divided blocks per Directory Entry died by Directory Entries per block.
4096 / 8 / 64 = 8 Blocks of Directory entries riggd for a full disk.

But this assumes that each file will use an exadtiple of 8 blocks. As this is not the

case in the real world, the full 16 blocks are ciele.



Save Disk Type

After creating the new disk type by altering thpaBameters, the disk type can be
saved to th€PMDISKS.TXT file. Be sure to copy this updated configuratidesto
the SD Card in your JAIR or Z8BOMC, so they will ognize the new disk type(s).
* Click “Save Disk Type” |

[ IR FIN YY)

Save Disk Type ‘

Enter any description you wish to give this disgdy
#-Eriter Disk Type

Thiz will zave the defined Dizk File Type in the oK
CPMDISES. THT file. -

Enter Description of Disk Type or Leave blank to abort e

If the “Save Disk Type” button is greyed out, thts because there is another disk
type that produces the exact same file size. R#lthe file size defines which type
will be used. The existjlng type will be display@ght under thd=ile Sizebox.

FilESiEE 256,256 #
8" 5550 250K,
File M
Usess |83
Create

It is not necessary to use the exact size givethdygalculations. A new size can be
manually entered. You must of course make thesiegvlarger than the calculated size
(or else the systems will surely crash). Just nth&esize a unique number and then this
type can be saved. Files created under this tyihe w

have those extra bytes at the end and that wiiiceuf —jzse,257 Warning Size
to identify them correctly. Please ignore the
“Warning: Size is different” message. 4 Check Reserved

Size Tracks

=1 [1F [ .y |







MAP

Shows the allocation table of the disk and sonistitas (when a disk file is open).

OOFF*FXFEXXXTXTE XX XXX XEAI XL XL LTI LA LI ET LA XX HHEH -
FEEEEEFTXT XXX T LTI T AL T XL T T T X T T T E LT LT R ET T E T T T X T TR XL

FEEEEEX EEEEFXETET XXX ET XXX T T LT AT T XL T X LT T XX T T E T TR E

FEEELTEXEEE LTI E XL X IR E

*********************. . .-k'k:':
Total Filegs = 29
Dir Blocks = 2 Dir
File Blocks = Z0& File
Free Blocks = 35 Free
Total Blocks = 243 Total

Bytes
Byvtes
Byvtes
Byvtes

z, 048
210,944
35,840
248, 832

x

The D’s represent allocation blocks used by the®@ary. Asterix (*) are used blocks.
Periods are free blocks. Counts are given belowdoks (left) and bytes (right).

DPB

Allows you to view current Drive Parameters BlookdP/M (with Skew factor).

HEX changes view of field.

Skew and Adjwill be discussed ¢
in Disk Skewing section.

User, Read Only, Archive &
Systemare attributes given to
files as they are copied into the
CP/M Disk Image. Set these
values before copying the file.

Sectors Per Track

Block Shift
Block Mask
Extent Mask
Max Blocks
# Dir

Dir Bit Map
Dir Check
Resv Tracks
Skew
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Disk Skewing

This is a technique to improve performance. Rebalimage of the round disk.
Imagine reading sector 1 as the disk is spinnimgn by the time that data is processed,
the disk is way past sector 2, now the programsamSec until sector 2 comes around
again. What disk skewing does, is it staggers#uotors by a count factor so when
processing is done, the next sector is much clo®ércourse, processing time may vary
so finding a good Skew Factor can be a proces& aht miss or a lot of calculations. A
value that sets the next sector to within a fewasaeach most of the time is ideal. Too
big a number and it adds to the wasted time ovetoal low and there may be too many
occasions where the processing time exceeds that ttkeshold and you literally “loose
aturn”. A common number of 6 was used for CP/kkdj but this is not a rule to live
by. The Z80pack emulator disk images’ uses a gketor of 6. A skew factor of O is
the same as 1 and will basically have no changéeorder of the sectors (1, 2, 3, 4...).
A skew factor of 2 will skip by 2's ie 1+2=3, 3+2=8&tc. This resultsin (1, 3,5,7...). A
skew factor of 3 results in (1, 4, 7, 10 ...). TBW¢RIand Z80MC system don’t use any
skew factor (ie O or 1). This is because the sectast be read in sequence to prevent
back peddling in the FAT table (which not only casigou to lose a turn, but cause a
return to the start of the FAT table list).

If reading a file from Z80pack, or other sourcesttimay be skewed, the program
can let you adjust this on the fly to help decddedorrect skew factor.

» First, enable the Skew Controls by racks o
clicking the “Adj” check box in the Skew

DPB screen.
Uzertt [n [ FeadOnly

These new controls will appear in the main screen:

DPE ‘_lﬂ_ﬂ Save Skewed

* Open the file, observe the gibberish in the listilet.

» Click the right arrow to increase the skew factaod avatch the file list and make
the gibberish disappear. The more files in a digkge, the more certain you can
be that the right skew factor was found. Skewdixclike 6 can allow the
gibberish to disappear on numbers like 2 and 3h(hot factors of 6). Further
experiments in copying files out will be neededmow if the correct skew factor
has been found.



* Once the correct skew factor is found, you can saeelisk file to a new file with
a different skew factor. Optionally select a n@ldér, then click Save Skewet

Save Skewed file %3 |

Enter new Skew Value or O for ho zkew 0k,

Cancel

* The new file will have the same name but the extenwill be appended with a
dot followed by the new skew factor. le Disk-A.BEN

* Files converted for use with JAIR/Z80MC will needite renamed to the 8.3
format. This can be done in Windows by removirg‘tHide extensions for
known types” or done in a DOS / CMD box.

You can also convert JAIR/Z80MC files to Z80Padkdiby opening, leaving the
skew at 0, then saving with a skew factor of 6.

If a file is repeatedly skewed with different nueng, it will become a tangled
mess and you may say such a file is “skewed up”.

Caution

Please back up your files before using this utdisythere are no “undo” or “do
not save” features. Files being added into ortddl&om a disk image are done
immediately.



