Notes
[bookmark: _GoBack]BACKUP/CMD	Duplicate a diskette. 

				BACKUP[ A][ [:]d1 ]][to ][[:]d2]<ENTER>

				 A = absolute format
				d1 = source logical drive
				d2 = destination logical drive

BACKUP/CMD duplicates all files from one diskette to another. The A option, if specified, causes an absolute format and does not check and/or warn you if the destination disk contains data. The source and destination logical drive numbers can be specified on the BACKUP command line. If the source and destination logical drives are the same, BACKUP/CMD prompts you to mount the destination or source disk as required (swapping). To prevent accidental rewriting on the source disk, when swapping is required, manually write protect the source disk.

BACKUP/CMD takes you through the easy procedure to duplicate a disk. After BACKUP/CMD is loaded and executes, the screen clears and

			 'Diskette Duplicator (c) 1999, V. B. Hester

Q1			Which logical drive contains the source diskette? _'

appears. BACKUP/CMD is waiting for a numerical response of 0 to 7, or 0' to 7' followed by <ENTER>. If the source drive number was specified in the BACKUP command line, then this query is bypassed.

Respond with the logical drive number for the source disk. Next:

Q2		 'Which logical drive for the destination diskette? _'

Again BACKUP/CMD is waiting for a numerical response of 0 to 7, or 0' to 7' followed by <ENTER>. If the destination drive was specified in the BACKUP command line, then this query is bypassed.

Respond with the logical drive for the destination disk. Next:

Q3		 '<ENTER> when the source disk is in logical drive X.'

Where X is the response to the first query (Q1). Mount the source disk, if it is not already there, into logical drive X then press <ENTER>.

BACKUP analyzes the source disk for cylinder count and density, then

	     'Source diskette has YY physical cylinders, in ZZZZZZ density.

Q4			Physical cylinders for the destination diskette (WW to 96)? _'

is displayed. Where YY is the number of cylinders on the source disk and ZZZZZZ is the density of the source disk. The destination disk is formatted in ZZZZZZ density; however, you can change the cylinder count equal to or greater than WW for the destination disk. If <ENTER> is the response for the cylinder count, then BACKUP/CMD formats YY cylinders.

After the physical cylinder response is acceptable, BACKUP/CMD displays:

			 '<ENTER> when the destination disk is in logical drive V.'

where V is the response to the second query (Q2). If the destination drive is the same as the source drive, you must swap the disks. If the destination disk was previously formatted and the A option was not specified in the BACKUP command, then the message:

	     'Diskette contains data.
				The diskette name is DISKNAME, dated mm/dd/yy.
Q5			Reformat this diskette (Y/N/Q)? _'

appears. If you want to reformat this disk, press <ENTER> or <Y><ENTER>. If you want to bypass the formatting, key <N><ENTER>, BACKUP/CMD skips the formatting but verifies the destination diskette. If you want to abort, key <Q><ENTER> or press <BREAK>.

BACKUP/CMD does not check the destination diskette for a density match with the source disk. If the destination disk had been formatted differently, you must respond <Y> to the fifth query (Q5) or BACKUP/CMD aborts during the initial verification.

If the source and destination logical drives are the same, BACKUP/CMD prompts you to insert the source disk and destination disk as required. The swapping continues as necessary until all the files are copied to the destination diskette.

After BACKUP/CMD has copied all files:

			 'Completed.'

is displayed.

If either the source and/or destination disk was in logical drive 0, then

			 'Insert SYSTEM <ENTER>'

is also displayed. This prompts you to insert a MULTIDOS or ESOTERIC system disk into logical drive zero to return to the state prior to entering BACKUP/CMD.


The format pattern placed on the disks by BACKUP/CMD may be changed by zapping one to four bytes on BACKUP/CMD's first sector. To zap BACKUP/CMD, key ZAP<ENTER> in the DOS command mode, press <F>. Enter BACKUP/CMD to the Filespec prompt. When ZAP/CMD requests "Relative sector in file BACKUP/CMD (0 to 00017/0011H).....", press <ENTER>. Relative sector zero of BACKUP/CMD is displayed at this point. The format pattern bytes for double density are located in bytes 8EH/8FH, and the format bytes for single density are located in bytes 9EH/9FH. Please see next page.


									Relative sector zero of BACKUP/CMD

		B Hex00 057A 2042 4143 4B55 5020 3739 3520 7A2E .z BACKUP 699 z.
		A    10 2A20 2020 204E 4F54 4943 4520 2020 202A *    NOTICE    *
		C Dr 20 2A20 2028 6329 2870 2931 3939 3520 202A *  (c)(p)1999  *
		K 0  30 2A20 562E 2042 2E20 4865 7374 6572 202A * V. B. Hester *
		U    40 2A20 2041 6C6C 2052 6967 6874 7320 202A *  All Rights  *
		P Cy 50 2A20 2020 5265 7365 7276 6564 2020 202A *   Reserved   *
		/ 10 60 2A20 2020 204E 4F54 4943 4520 2020 202A *    NOTICE    *
		C 0A 70 2A2A 2A2A 2A2A 2A2A 2A2A 2A2A 0102 0030 ************...0
		M    80 4442 4C20 4445 4E53 4954 5920 3D20 6DB6 DBL DENSITY = m.
		D Se 90 534E 4720 4445 4E53 4954 5920 3D20 E5E5 SNG DENSITY = ..
			00 A0 0000 0000 CDBC 3321 3734 CD67 4411 0000 ......3!74.gD...
			00 B0 131A E607 D521 C140 0109 00ED B0D1 4F1A .....!.@......O.
				 C0 E6B8 B112 3E00 F50E 00CD 2134 1100 00E1 ....>.....”4....
		File D0 3E00 BC3E FF28 1BFD CB02 4E28 073C 32CB >..>.(....N(.<2.
		0000 E0 3032 0F32 CD84 30D5 CDBC 3321 3734 CD67 02.2..0...3!74.g
		000H F0 44D1 3258 31AF 3266 3132 8532 CD1F 34CB D.2X1.2f12.2..4.



								00 00 = least sensitive

								E5 E5 = mildly sensitive (IBM single density)

								6C 6C = mildly sensitive (equivalent to E5 E5)

								5B 5B = intermediate (TRSDOS® Model III)

								6D B6 = most sensitive (MULTIDOS and ESOTERIC)

The more sensitive the byte pattern, the greater the probability a marginal diskette will fail format and the lesser the probability that having formatted successfully, the diskette will fail later. The less sensitive the byte pattern, the lesser the probability a marginal diskette will fail format and the greater the probability that having formatted successfully, the diskette will fail later.


Relative byte A0H contains the double density interleave flag. MULTIDOS and ESOTERIC are distributed with an interleave of three. If this byte is non‑zero, then the interleave is two. Three was originally used for the Model I running at 1.77 MHz. An interleave of two can be used successfully if the CPU speed is at least 2.5 MHz. For the MODEL 4, an interleave of two can be used successfully, because the CPU speed of the Model 4 is 4 MHz. An interleave of two loads a long file quicker than an interleave of three. What this means is a full track takes 600 mS to read with an interleave of three and 400 mS to read with an interleave of two. Please see ZAP 014. The interleave flag can be changed by CUSTOM/CMD.

MODEL I and MODEL III
CAT/CMD			Display a directory of a TRS‑80® disk.

Please see CAT in the LIBRARY COMMANDS section.



MODEL I and MODEL III
CDIR/CMD		Zero unused directory entries.

				CDIR[ [:]d][(CLEAR[,C=cc][,D=dc])]<ENTER> (MODEL I and MODEL III)

					cc = cylinder count for floppies
					dc = directory cylinder

CDIR/CMD zeros the entire 32‑byte unassigned directory entry, and prevents the recovery of a REMOVEd file via RESTOR. CDIR (CLEAR) is used to remove all files except DIR/SYS and BOOT/SYS. This can be used instead of reformatting a known good diskette. Use this powerful command with extreme caution. If the target diskette is a floppy, then the number of cylinders is obtained from the GAT sector unless C=nn is specified.

CDIR is a LIBRARY command for the MAX-80, MODEL 4, and ESOTERIC versions.



MODEL III, MAX-80, MODEL 4, and ESOTERIC
CONVERT/CMD	Change address marks on single density disks.

				CONVERT[ [:]d]<ENTER>

CONVERT/CMD changes the USER DEFINED address marks on a single density diskette's directory sectors to DELETED address marks. DELETED address marks is required on all diskette's directory sectors for the Model III, Model 4, and MAX‑80 versions of MULTIDOS to read; and, ESOTERIC to read. When you attempt to display the directory of a single density diskette and the error message is:

				Granule allocation table read error.
				Directory read error.

The single density diskette probably needs the address marks converted.

EXAMPLE:

		CONVERT :2<ENTER>

	This changes the address marks on the disk in drive 2.

If no drive number or zero is specified,

		'Press <ENTER> when the target diskette is in drive zero.'

is displayed. Insert the single density diskette in drive zero, then press <ENTER>. After CONVERT/CMD is complete or an error occurs, you are prompted to insert a MULTIDOS or ESOTERIC system disk.

COMP/CMD		Compare two files. (This is an ESOTERIC LIBRARY command.)

				COMP filespec1:d1 [to ][filespec2:]d2 [(P[,G])]
				COMP [:]d filespec1 [to ]filespec2 [(P[,G])]
				COMP [:]d filespec [(P[,G])]
				COMP $ filespec:d1 [to ][filespec:]d2 [(P[,G])]	{d1 and/or d2 = 0}
				COMP [:]0 $ filespec1 [to ]filespec2 [(P[,G])]
				COMP [:]0 $ filespec [(P[,G])]
				COMP (H)<ENTER>

The last three syntaxes are used whenever an alien and/or data diskette will be in logical drive zero.

			H = Help
			P = direct to printer also.
			P,G = direct to printer also printing 80H to BFH as graphic characters.

COMP/CMD compares, byte for byte, two files, and totals the differences.

EXAMPLE:

				COMP DOG/CMD:1 2 <ENTER>

			 'Mismatch: physical sector 05H relative byte 02H  00H . vs 01H .
				Mismatch: physical sector 05H relative byte 03H  26H & vs 19H .
				Mismatch: physical sector 05H relative byte 33H  08H . vs 00H . 
				Mismatch: physical sector 05H relative byte 34H  24H $ vs 25H %
				Total differences =     4 bytes.'

	The file DOG/CMD on logical drive 1 has a 26H in the third byte on physical sector 5 (the first physical sector is 0), and the file DOG/CMD on logical drive 2 has a 19H in the same byte.

When a mismatch is found, COMP/CMD pauses. You can single‑step through the mismatches by pressing <SPACE>, abort with <BREAK>, or continue without pauses by pressing <ENTER>. If you press <ENTER>, you can press <SPACE> to pause.



COPY/CMD		Duplicate a single file. (This is an ESOTERIC LIBRARY command.)

				COPY [#]filespec1:d1 [to ][filespec2:]d2
				COPY [:]d [#]filespec1 [to ]filespec2
				COPY [:]d [#]filespec
				COPY $ [#]filespec:d1 [to ][filespec:]d2	{d1 and/or d2 = 0}
				COPY [:]0 $ [#]filespec1 [to ]filespec2
				COPY [:]0 $ [#]filespec
				COPY (H)<ENTER> (MAX-80, MODEL 4, and ESOTERIC)

					H = Help
					# = the destination file is to be dated to the current RAM date.
					$ = whenever a MULTIDOS or ESOTERIC system diskette must be removed from drive zero.

COPY/CMD duplicates a file from one disk to another. The disk containing filespec1 is referred to as the source disk. The disk to receive filespec1 is referred to as the destination disk. If the file’s name on the destination disk is to be different, then use filespec2.
If the filespec for the destination disk is the same as the filespec for the source disk, then the filespec need not be repeated.

		COPY CHARGES/TXT:1 to :2<ENTER>

If the destination disk drivespec is the same as the source disk drivespec, COPY/CMD prompts you when to mount the source or destination disk.

		COPY :3 SHIFT/TXT to MURK/ABC<ENTER>
		COPY SHIFT/TXT:3 to MURK/ABC:3<ENTER>

Both of the above two commands duplicates the contents of SHIFT/TXT to MURK/ABC on the disk in logical drive number three, and COPY/CMD prompts you when to mount the source or destination disk.

When logical drive zero is a drivespec, and the source and/or destination disk is not a MULTIDOS or ESOTERIC system disk, a $ must precede the source filespec. A MULTIDOS or ESOTERIC system disk is a disk with at least, Allocate/DOL, Command/DOL, Open/DOL, Close/DOL, and Error/DOL.

		COPY $WHENEVER/BAS:0 to :2
		COPY :0 $HELPME/CIM to SHOWME/CIM
		COPY $ THEM/OLD:0 to THEM/NEW:1

Please follow the prompting provided by COPY/CMD. Whenever the prompt:

		'Insert SYSTEM <ENTER>'

is displayed, remove the source or destination disk from logical drive 0, insert a MULTIDOS or ESOTERIC system disk into logical drive 0, then press <ENTER>.

COPY/CMD normally assigns the source filespec's date to the destination file. However, if you want the destination file is to receive the date stored in RAM, place a # immediately in front of the source filespec.

		COPY #CHECKING/BAS:1 to CHECKING/BAS:2
		COPY #CHECKING/BAS:0 to :0
		COPY :2 #CHECKING/BAS
		COPY 2 #CHECKING/BAS to CHECKING/BAS
		COPY :0 $ #CHECKING/BAS

COPY/CMD does not prompt you to mount a disk if the source and destination drivespecs are different, and neither is logical drive 0.

		COPY FUNLOVER/TXT:2 to :3

Does not prompt you to mount any disks. And the colon, :, is optional for stand alone drivespecs.

		COPY FILEDOS:1 to 2

CUSTOM/CMD	System and Utility customizer (zapper).

				CUSTOM<ENTER>

CUSTOM/CMD enables you to customize your system and incorporates all of the MAX-80, and MODEL 4 optional ZAPs; and, most of the MODEL I and MODEL III optional ZAPs. CUSTOM/CMD requires no parameters because CUSTOM/CMD is menu driven. When you have updated an option for a particular program, you may press <ENTER> to update the file, or press <BREAK> to update another option for the same file. You can return to the previous menu by pressing <BREAK>. Although the changes are immediate – upon pressing <ENTER>, changes to SYSRES/SYS and ESORES/SYS do not take effect until you re-boot the computer.
	ZAPS in CUSTOM/CMD

	
	
	

	MODEL I
	MODEL III
	MODEL 4

	
	
	

	ZAP002
	ZAP002
	ZAP001

	ZAP003
	ZAP003
	ZAP003

	ZAP005
	ZAP005
	ZAP004

	ZAP006
	ZAP006
	ZAP005

	ZAP007
	ZAP007
	ZAP006

	ZAP008
	ZAP008
	ZAP014

	ZAP011
	ZAP011
	ZAP019

	
	
	ZAP021

	
	
	ZAP022

	
	
	ZAP023

	
	
	ZAP024

	
	
	ZAP025



Modify counts available with CUSTOM/CMD is: Model I = 29, Model III = 32, MAX-80 = 45, and Model 4 or EXOTERIC = 55.

DBLFIX/CMD	Fix boot sector on DBLDOS diskettes.

				DBLFIX [:]d<ENTER>

The drive number specified, d, must be other than zero. DBLFIX/CMD modifies DBLDOS data and system diskettes to be read and written to by MULTIDOS or ESOTERIC. The DBLDOS diskette will perform the same after DBLFIX/CMD has modified the diskette. The DBLDOS diskette to be modified must be write enabled.

EXAMPLE:	To fix a DBLDOS diskette in drive 1.

				DBLFIX :1<ENTER>



DDT/CMD			3½" and 5¼" floppy disk drive timer.

				DDT<ENTER>

DDT/CMD is a diskette drive rotation speed timer, requiring a diskette, formatted or un‑formatted, to be in the selected disk drive. Press any key to return to the drive select prompt. Press <BREAK> to exit DDT/CMD.

FIXDATE/CMD	Change date format (except for floppy in logical drive zero)

				FIXDATE [:]d [(param[,ABS][,CHECK][,G])]<ENTER>
				FIXDATE (H)<ENTER>

			  d =	drive number ── the drive number is mandatory.

			 param =	1)	ZT converts 1.0 through 2.0 to 3.xx format (this parameter is the default, i.e., if omitted "ZT" will be assumed).
								2)	TZ converts 3.xx to 1.0 through 2.0 format
								3)	OZ converts 2.1x to 1.0 through 2.0 format
								4)	ZO converts 1.0 through 2.0 to 2.1x format
								5)	OT converts 2.1x to 3.xx format
								6)	TO converts 3.xx to 2.1x format
		ABS or A =	Specifies update files that are probably in the previous format to the new format.
	CHECK or C =	Display the files to be changed without changing them.
		GAT or G =	Update GAT bytes CCH and CDH to represent the number of physical cylinders less 35 in CCH, and the diskette's configuration in CDH (see the discussion of these two bytes in the DIRECTORY STRUCTURE section).
					 H =	Help

FIXDATE/CMD changes the date format among the three formats used by MULTIDOS. It is recommended that you convert your disks once. It is relatively easy to convert your disks from 2.0 to the format used by 3.xx; however, the conversion from 2.1x to 3.xx or 3.xx to 2.1x may require the ABS parameter. The ABS parameter is used to convert files that their date format cannot be interpreted properly. Normally, during initial conversions, you would not use this parameter. However, it may be required if you are going to convert back to the 2.0 format with the TZ and/or REV parameter. Version 2.1x uses the bytes previously assigned to the access password to store the hour, minute, and year. The previous bytes for the date remained. Version 3.xx uses the bytes previously assigned to the update and access passwords to store the year, month, day, hour, minute, and seconds divided by two. The previous bytes used for the date are now used for the access password. ESOTERIC only uses the 3.xx format.

Although FIXDATE/CMD automatically updates the bytes on the GAT table at locations CCH and CDH (for use with Open/DOL on Version 2.11 or later) whenever any file's date is converted, you may specify the G parameter to force this action if none of the dates are converted. Open/DOL, for versions 2.11 or later, has been changed to only access a diskette if the drive's configuration agrees with the diskette's configuration. i.e., if you put a single‑sided diskette in a drive that is configured double‑sided, Open/DOL does not open the file and returns "Drive Configuration Error." (DOS error 40/28H). However, [V]FU/CMD has built in error messages and returns "Unknown error."

FIXDATE/CMD will not change the dates on a floppy diskette in logical drive zero.



MODEL I and MODEL III
FMAP/CMD		Disk allocation map.

Please see FMAP in the LIBRARY COMMANDS section.


FORMAT/CMD	Prepare a disk for data storage.

				FORMAT[ [:]d ][A][!][‑diskname]<ENTER>

					d = drive number
					A = absolute format
					! =	use current DCT parameter values, and the default track count {from a sector in FORMAT/CMD}
					‑ = to signify a disk name to follow

FORMAT/CMD prepares a disk for file storage only.

FORMAT/CMD takes you through the easy procedure to format a disk. After FORMAT/CMD is loaded and executes, the screen clears and

				'Formatter (c) 1998, V. B. Hester

				 Which logical drive contains the diskette to be formatted? _'

is displayed. Reply with the target diskette's logical drive number. If the drive number was specified in the FORMAT command line, then this query is bypassed.

				'Name of diskette to be formatted (default "* DATA *")? _'

Reply with the desired disk name 1 to 8 characters in length, or press <ENTER> if * DATA * is acceptable.

(Q3)		'Physical cylinders to format (2 to 96 ‑ default 40)? _'

Reply with the desired track count. FORMAT can only format up to the drive capacity. If you only have a 40 track drive, you cannot format 80 tracks.

				'Date for diskette to be formatted (default mm/dd/yy)? _'

Reply with a date in the format mm/dd/yy, or press <ENTER> to use the default date.

				'Master password for this diskette (default PASSWORD)? _'

Reply with the password 1 to 8 characters in length, or press <ENTER> to use PASSWORD.

				'Single, Double, or "P" density ( S,D, or P ‑ default "x")? _'

Reply with S, D, or P, as desired, or press <ENTER> to use "x". If the DCT is locked, please use the default setting. Otherwise, FORMAT will not function.

				'Logical cylinder for the DIRECTORY (1 to XX ‑ default 17)? _'

XX = Is either one less than the track count entered in (Q3) or 63 – whichever is lower. Press <ENTER> to use 17, or enter the desired directory cylinder.

If the disk to be formatted contains data, and the A option was not specified in the FORMAT command line, then the message:

				'Diskette contains data.
				 Diskette name is DISKNAME, dated mm/dd/yy.
				 Format this diskette (Y/N/Q)? _'

appears. If you want to reformat this disk, press <ENTER> or <Y><ENTER>. <N><ENTER>, <Q><ENTER>, or <BREAK> aborts FORMAT.


SPECIAL FORMATS
With knowledge of the DCT parameters and how they correlate with each other, you can create special sector/granule formats. Keep in mind, however, that the maximum number of granules per cylinder is eight. Suppose you want a double density diskette to maximize the number of granules per cylinder while minimizing the number of sectors per granule thus obtaining the most efficient storage of a lot of small files. This can be accomplished by manually adjusting (via ZAP/CMD or DEBUG) the DCT and setting bit 5 of DCT+1.

EXAMPLES: For ESOTERIC replace the 45xx with 09xx.

(1) DOUBLE DENSITY ‑ 3 sectors/granule and 6 granules/cylinder, drive #3

			4530H  8023 0111 0000 0306 1210 0000 0000 0000

This can only be for single sided diskettes. If a diskette were double sided, then the number of granules per cylinder would have to be 12 (the maximum is 8).

(2) SINGLE DENSITY ‑ 2 sectors/granule and 5 granules/cylinder, drive #2

			4520H  0022 0111 0000 0205 0A08 0000 0000 0000

(3) DOUBLE DENSITY ‑ 4 sectors/granule and 4 granules/cylinder, drive #1

			4510H  8021 0111 0000 0404 100E 0000 0000 0000

Double density diskettes are formatted with 18 sectors per track. Obviously, this format pattern does not utilize all of the available diskette space. It uses only 16 sectors per track. The other two sectors are formatted; however, normal I/O to this diskette does not access the "hidden" sectors.

You cannot format a double density diskette with 2 sectors/granule and 9 granules/cylinder, because the maximum number of granules per cylinder is 8, 

(4) DOUBLE DENSITY ‑ 2 sectors/granule and 8 granules/cylinder, drive #2

			4520H  8022 0111 0000 0208 100E 0000 0000 0000

When FORMAT encounters a locked DCT (bit 5 of DCT+1 set), FORMAT creates a diskette with the DCT parameters and put this information in relative bytes 0F8 through 0FF on sectors 0 and 1 of the first track.

The format pattern placed on the disks by FORMAT/CMD may be changed by zapping one to four bytes on FORMAT/CMD's first sector. Key in ZAP<ENTER>, press <F>. Enter FORMAT/CMD to the Filespec prompt. When ZAP/CMD requests "Relative sector in file FORMAT/CMD (0 to 00014/000EH).....", press <ENTER>. Relative sector number zero of FORMAT/CMD is displayed at this point. The format pattern bytes for double density are located in bytes 8EH/8FH, and for single density in bytes 9EH/9FH. The default format track value, hexadecimal, is located in byte AFH.

									Relative sector zero of FORMAT/CMD

		F Hex00 057A 2046 4F52 4D41 5420 3739 3520 7A2E .z FORMAT1098 z.
		O    10 2A20 2020 204E 4F54 4943 4520 2020 202A *    NOTICE    *
		R Dr 20 2A20 2028 6329 2870 2931 3939 3520 202A *  (c)(p)1998  *
		M 0  30 2A20 562E 2042 2E20 4865 7374 6572 202A * V. B. Hester *
		A    40 2A20 2041 6C6C 2052 6967 6874 7320 202A *  All Rights  *
		T Cy 50 2A20 2020 5265 7365 7276 6564 2020 202A *   Reserved   *
		/ 10 60 2A20 2020 204E 4F54 4943 4520 2020 202A *    NOTICE    *
		C 0A 70 2A2A 2A2A 2A2A 2A2A 2A2A 2A2A 0102 0030 ************...0
		M    80 4442 4C20 4445 4E53 4954 5920 3D20 6DB6 DBL DENSITY = m.
		D Se 90 534E 4720 4445 4E53 4954 5920 3D20 E5E5 SNG DENSITY = ..
			18 A0 4446 4C54 2046 4D54 2054 524B 203D 2028 DFLT FMT TRK = (
			12 B0 0000 003E 00CD 9744 DBF0 0F38 FBFD CB00 ...>...D...8....
				 C0 5628 0A3E 00CD 9744 DBF0 0F38 FB3A 4834 V(.>...D...8.:H4
		File D0 CD8F 3322 D132 21C5 32CD 6744 1600 CD35 ..3".2!.2.gD...5
		0000 E0 340E 00CD F932 C273 32FD CB02 4E28 233A 4....2.s2...N(#:
		000H F0 5D30 57C5 3E01 3229 3432 4B34 CD35 34C1 ]0W.>.2)42K4.54.



							00 00 = least sensitive

							E5 E5 = mildly sensitive (IBM single density)

							6C 6C = mildly sensitive (equivalent to E5 E5)

							5B 5B = intermediate (TRSDOS® Model III)

							6D B6 = most sensitive (MULTIDOS and ESOTERIC)

The more sensitive the byte pattern, the greater the probability a marginal diskette will fail format and the lesser the probability that having formatted successfully, the diskette will fail later. The less sensitive the byte pattern, the lesser the probability a marginal diskette will fail format and the greater the probability that having formatted successfully, the diskette will fail later.

Relative byte B0H contains the double density interleave flag. MULTIDOS and ESOTERIC is distributed with an interleave of three. If this byte is non‑zero, then the interleave is two. Three was originally used for the Model I running at 1.77 MHz. An interleave of two can be used successfully if the CPU speed is at least 2.5 MHz. For the MODEL 4, an interleave of two can be used successfully, because the CPU speed of the Model 4 is 4 MHz. An interleave of two loads a long file quicker than an interleave of three. What this means is a full track takes 600 mS to read with an interleave of three and 400 mS to read with an interleave of two. Please see ZAP 014. The interleave flag can be changed by CUSTOM/CMD.

MODEL I and MODEL III
GR/CMD			Keyboard graphic character filter (high memory).

				GR<ENTER>

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]GR/CMD modifies the keyboard driver to produce graphic characters, values 129 through 191, directly from the keyboard. GR/CMD loads into high memory and modifies the TOPMEM address. To produce graphic characters press <[RIGHT]-SHIFT·CLEAR>. To return to normal characters press <[RIGHT]-SHIFT·CLEAR> again. The code values returned from the keyboard driver as modified by GR/CMD are:

	Key
	Code
	
	Key
	Code
	
	Key
	Code

	
	
	
	
	
	
	
	

	0
	129
	
	L
	150
	
	f
	171

	1
	130
	
	M
	151
	
	g
	172

	2
	131
	
	N
	152
	
	h
	173

	3
	132
	
	O
	153
	
	i
	174

	4
	133
	
	P
	154
	
	j
	175

	5
	134
	
	Q
	155
	
	k
	176

	6
	135
	
	R
	156
	
	l
	177

	7
	136
	
	S
	157
	
	m
	178

	8
	137
	
	T
	158
	
	n
	179

	9
	138
	
	U
	159
	
	o
	180

	A
	139
	
	V
	160
	
	p
	181

	B
	140
	
	W
	161
	
	q
	182

	C
	141
	
	X
	162
	
	r
	183

	D
	142
	
	Y
	163
	
	s
	184

	E
	143
	
	Z
	164
	
	t
	185

	F
	144
	
	↑
	165
	
	u
	186

	G
	145
	
	a
	166
	
	v
	187

	H
	146
	
	b
	167
	
	w
	188

	I
	147
	
	c
	168
	
	x
	189

	J
	148
	
	d
	169
	
	y
	190

	K
	149
	
	e
	170
	
	z
	191




Model I: If you do not have a lower case hard modification, the values returned by a through z can be achieved with <SHIFT><key>. GR/CMD is not executable from BASIC.



MODEL I and MODEL III
HELP/CMD		Provide syntax and quick reference for MULTIDOS LIBRARY commands.

				HELP[ command]<ENTER>

HELP assists you in using the MULTIDOS LIBRARY commands along with the format required to execute each command. If command is omitted or incorrect, then HELP lists all of the available commands in the HELP file.


MODEL 4 MULTIDOS
INSTALL/CMD	Update the file SYSRES/SYS on your hard disk.

				INSTALL<ENTER>

Before you use this utility, please note the version you are using. This information is presented to you on the initialization banner. Your version is either 2.00, 2.10 or 2.11. It is important to know whether you version is 2.00 or 2.1x. You can recognize versions earlier than 2.1x because these versions only prompted you for the date. Starting with version 2.10, you were prompted for both the date and time.

The following 3.xx files are not on version 2.00: COMP/CMD, FIXDATE/CMD, INSTALL/CMD, UTIL2/BOL, and PCOPY/CMD.

The following 3.xx files are not on version 2.10: COMP/CMD, UTIL2/BOL, and PCOPY/CMD.

The following 3.xx files are not on version 2.11: UTIL2/BOL, and PCOPY/CMD.

If you have a file with one of these names, then it will be overwritten when INSTALL/CMD is executed. Either rename your file(s) or copy them to another disk.

INSTALL/CMD is used to update the file SYSRES/SYS and the other MULTIDOS files on your hard disk while maintaining the present DCT information (CONFIG configuration). INSTALL/CMD should be executed when the latest version of MULTIDOS is mounted in one of the floppy drives. After you execute INSTALL/CMD the following message appears:

			 'Update hard disk's SYSRES/SYS to latest version.

				Which logical drive contains the new SYSRES/SYS file? _'

Key the logical drive number that the latest version of MULTIDOS is mounted in. If INSTALL/CMD ensures you are updating a hard disk from a floppy, then updates SYSRES/SYS and an interim version of Open/DOL and Close/DOL. Now INSTALL/CMD executes the new version of VFU/CMD to copy the balance of the MULTIDOS files to your hard disk.

MODIFY THE DATE FORMAT FOR VERSIONS 2.00 (only prompted for the date)
If you are upgrading from version 2.00 (different date format) to version 3.xx, then you must execute the following command:

				FIXDATE :0<ENTER>

to modify the previous date format on non‑MULTIDOS files to the new date format used by MULTIDOS 3.xx (please reference FIXDATE/CMD).

MODIFY THE DATE FORMAT FOR VERSIONS 2.1x (prompted for both the date and time)
If you are upgrading from version 2.1x (different date format) to version 3.xx, then you must execute the following command:

				FIXDATE :0 (OT)<ENTER>

to modify the previous date format on non‑MULTIDOS files to the new date format used by MULTIDOS 3.xx (please reference FIXDATE/CMD).

LO/CMD			Object file offset utility.

			LO[ filespec]<ENTER>
			LO (H)<ENTER>

LO/CMD can change where and how a file loads. LO/CMD defaults to the /CMD extension. If you want to access a file with a different extension, place the extension after the filename, or just a / for no extension. Follow me through the steps detailed below:

		LO LO<ENTER>

The screen clears and

	     'Load Offsetter ‑ Version 4.0 (c) 1999, V. B. Hester
				Source Filespec? LO
				Relative, direct, or fixed offset (R/D/F)? _'

is displayed. Press <ENTER> (default = the first choice, R ‑ relative).

	     'Program loads:
				5200 ‑ 5243
				5300 – 5DFA
				Entry point = 5200
				Offset appendage (N/Y)? _'

is displayed. The information on the display tells us that the file LO/CMD loads from 5200H to 5243H, skips over 5244H through 52FFH, loads 5300H to 5DFAH, and has an entry point of 5200H. An offset appendage moves the file to 5200H before the file executes. A <Y><ENTER> response tells LO/CMD to add an offset appendage to a file to be specified later. Respond <Y><ENTER>. If we had entered an N or just pressed <ENTER>, we would have bypassed this query:

			 'Disable or enable interrupts (D/E)? _'

Press <ENTER> (default = first choice, D, disabled). Then

			 'New base address in HEX? _'

is displayed. An <ENTER> here defaults to the lowest load address displayed (5200H). Key in 7000<ENTER>. The 7000 is where the destination filespec loads, and the entry point is to the offset appendage. Now

			 'Destination filespec? _ '

is displayed. Here is where we would enter a filename (auto /CMD appended). Instead, we will start over by entering an * character to this query.

				*<ENTER> starts over at the "Source Filespec? _" prompt.

Key in LO<ENTER>. Now, lets respond D<ENTER>.

			 'Load base starting address HEX (5E00 minimum)? _'

is displayed. Press <ENTER> (default = 5E00H).

Next

			 'Load marks or direct dump (L/D)? _'

is displayed. The direct offset enables us to load a /CIM type file, e.g., BOOT/SYS.

Lets start over because LO/CMD is an inappropriate file for this action. Key *<ENTER>

Key in LO<ENTER>. Now, lets respond F<ENTER>.

			 'Load base starting address HEX (5E00 minimum)? _'

is displayed. Press <ENTER> (default = 5E00H).

	     'Program loads:
				5200 ‑ 5243
				5300 – 5DFA
				Entry point = 5200
				Load marks or direct dump (L/D)? _'

is displayed. Press <ENTER> (default = the first choice, L, load marks).

Key <Y><ENTER> to "Offset appendage (N/Y)? _"

Key <ENTER> to "Disable or enable interrupts (D/E)? _"

Now

			 'Entry point HEX? _'

is displayed. An <ENTER> here defaults to the appendage entry point. Any other address is taken verbatim. Key in 402D<ENTER>. The file, we could name, would load and exit to MULTIDOS. Lets start over again once more. Enter *. Key in LO<ENTER>. Respond F<ENTER>, <ENTER>. Now D<ENTER> for the "Load marks or direct dump (L/D)? _" query.

			 'File or disk sectors (F/D)? _'

appears on the display. An <F> or <ENTER> response takes us to the "Destination filespec? _" prompt, but a <D><ENTER> asks us for drive, track and sector. A direct dump, <D>, file has no load marks. The BOOT/SYS files on other operating systems are direct dumped files. SYSRES/SYS on your MULTIDOS and ESORES/SYS on your ESOTERIC diskette has no load marks and was written to the diskette with this utility.


SUMMARY:
	An R offset loads a file to "New base address". If we add an appendage, the file relocates to the original address before it executes. If we do not add an offset appendage, the file loads to "New base address" and exits. A D offset enables us to add load marks to a file so that we can disassemble the file and/or reverse engineer the file. An F offset enables us to change a file with load marks to a direct file. Also, whenever the file load is non‑contiguous, the F offset restarts at a new page (xx00H) boundary.

MODEL I and MODEL III
MEM/CMD			Random Access Memory test.

				MEM<ENTER>

MEM/CMD tests random access memory from 4000H to TOPMEM leaving an FFH byte in many locations. If a memory byte fails, the byte and bit that failed is displayed and MEM/CMD exits without testing additional memory.
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MEM/CMD			Random Access Memory test.

				MEM[ (H)|(A)]<ENTER>

					H = Help
					A = test expansion RAM if allocated or not


MEM/CMD tests random access memory from 0 to TOPMEM. If the expansion RAM is available, then MEM/CMD tests the expansion RAM leaving an FFH pattern in many bytes. However, if MEMDISK and/or SPOOL is using the expansion RAM, then MEM/CMD prints:

				'Expansion RAM occupied. Press <ENTER> to test or <CLEAR> to end.'

If you press the <CLEAR> key, MEM/CMD exits. If you press the <ENTER> key, then MEM/CMD tests the expansion RAM leaving an FFH pattern in every byte. This would overwrite anything currently in the SPOOL file and totally destroy a MEMDISK.


MAX-80 and MODEL 4: If a memory bit fails, the byte and bit that failed is displayed and MEM/CMD exits without testing the balance of RAM. MEM/CMD names the power‑up bank of RAM as BANK A, with two 32K CHUNKS (CHUNK 1 [0 to 7FFFH] and CHUNK 2 [8000H to FFFFH], and names the expansion RAM as BANK B, with two 32K CHUNKS: CHUNK 1 and CHUNK 2. MULTIDOS only banks in expansion RAM from 8000H to FFFFH replacing BANK A, CHUNK 2.

If the failing bit is indicated as BIT 8, then the memory byte is unstable.


ESOTERIC: If a memory bit fails, the byte and bit that failed is displayed and MEM/CMD exits without testing the balance of RAM. MEM/CMD names the power‑up banks of RAM as BANK 0 (0 to 7FFFH) and BANK 1 (8000H to FFFFH), and names the expansion RAM as BANK 2, and BANK 3. ESOTERIC only banks in expansion RAM from 8000H to FFFFH replacing BANK 1.

ESOTERIC indicates the BANK being tested.

If the failing bit is indicated as BIT 8, then the memory byte is unstable.

MODEL I and MODEL III
MEMDISK/CMD	High memory pseudo drive.

				MEMDISK[param]<ENTER>

		param:	tt = number of tracks (2 to 16, default 16)
			or		 X = Remove MEMDISK

MEMDISK/CMD uses high memory as a data disk allocating 2K for each track. Each track is eight granules with one sector per granule. The logical drive assigned to MEMDISK is the first available logical drive slot (the lowest one that is ‘Nil’). MEMDISK is removed by

				MEMDISK X<ENTER>

MEMDISK is an excellent tool for testing; but remember, of you remove MEMDISK, re-boot, or turn off your computer, the data in MEMDISK is lost!
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MEMDISK/CMD	Random access memory pseudo drive.

				MEMDISK[ [:]d][(H)|(S][,R][,OFF)]<ENTER>

					d = drive number (0 to 7)
	 S or SYS = DOS system files only
	 R or REC = Recover MEMDISK
				OFF = Remove MEMDISK

MEMDISK/CMD uses the 64K of expansion RAM as a data or system disk. If the spooler is active, then MEMDISK only uses 32K of the expansion RAM. If you want to use the spooler and MEMDISK, then the spooler should be loaded first. If drive zero or no drive number is specified, then MEMDISK/CMD copies all of the system overlays, creating a system MEMDISK including BASIC/CMD and all of the /BOL files. If you want to create a system disk without BASIC/CMD and the /BOL files, then the S parameter must be specified.

			MEMDISK (S)<ENTER>

This command creates a system disk without BASIC leaving more room for other programs.

If you re-boot and you want to recover the contents of MEMDISK, then

				MEMDISK (R)<ENTER>

should be executed. This command recovers the MEMDISK provided the computer was not turned off. The R parameter also recovers MEMDISK after the MEMDISK is removed via

				MEMDISK (OFF)<ENTER>

This removes MEMDISK from expansion RAM and the DCT. In addition, if MEMDISK was a system disk, then MEMDISK/CMD prompts you to insert a system disk into the prior logical drive 0.
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MODULE/CMD	High memory management utility.

				MODULE[ module name]<ENTER>

MODULE/CMD requires a specific memory header to report and/or remove any high-memory modules. The use this memory header enables you to reclaim high memory once the lowest module is removed. Here is the description of the MULTIDOS/ESOTERIC memory header:

MLOAD		JR	START					;pseudo branch
LAST		DW	0							;previous TOPMEM
				DB	namex-name		;length of name
name		DM	‘Module Name’	;module’s name
namex
prva1		DW	0							;where value1 was
prvv1		DW	0							;value1
prva2		DW	0							;where value2 was
prvv2		DW	0							;value2
prvan		DW	0							;where valuen was
prvvn		DW	0							;valuen
				DW	0							;zero: end of values
prta1		DW	0							;task1 address
prtn1		DB	0							;task1 number
prta2		DW	0							;task2 address
prtn2		DB	0							;task2 number
prtan		DW	0							;taskn address
prtnn		DB	0							;taskn number
				DW	0							;zero: end of tasks
START											;module code start

The first group, PRVxx word pairs, is described as follows: prvv1 holds the value that was in location prva1, prvv2 holds the value that was in location prva2, and so on until the last pair: prvvn holds the value that was in location prvan. The pair of words is terminated with a zero word. The second group, PRTxx word and byte, is described as follows: prta1 is the previous task address for the task number stored in prtn1, prta2 is the previous task address for the task number stored in prtn2, and finally prtan is the previous task address for the task number stored in prtnn. This is also terminated with a zero word. Even if your module does not modify an address and/or change the address of an interrupt task, you must always terminate each group with a zero word. This enables the utility MODULE/CMD to set the values and slot address to where they were before the module was invoked. Executing the utility MODULE/CMD with no arguments displays the locations of all high memory modules. Executing the utility MODULE/CMD with a particular module’s name removes that module from high memory and restores all values and interrupt task addresses. This enables you to suspend a background task with a new one, and then restore the previous background task when the module is removed.
 
The module’s name can be any character that is available from the keyboard. The first character cannot be a space, and the length must be from 1 to 72 characters. For simplicity, the module names of the utilities MONITOR/CMD, PRT/CMD, SHOW/CMD, and SSAVER/CMD are MONITOR, PRT, SHOW, and SSAVER respectively. The module’s name does not have to be the same as the file’s name. Familiarity with assembly language programming, better equips you in creating memory headers.
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MONITOR/CMD	Real time debugger (extended Debug/DOL).

				MONITOR[ (H)]<ENTER>

MONITOR/CMD is a high memory utility that supersedes DEBUG. And, can be used with MULTIDOS and ESOTERIC overlays and utilities that load into the overlay are of RAM. MONITOR/CMD is dormant until a DEBUG execute action is invoked. For the MAX-80 and MODEL 4, the display format must be in the 80 character mode. If the display is blank, press <O> to enable the display. MONITOR/CMD does not have DEBUG’s commands P, Q, S, and X, because MONITOR/CMD only uses the last eleven screen rows. MONITOR/CMD has DEBUG’s commands B, C, D, E, F, G, I, M, N, O, and R that behave exactly like the same commands in DEBUG. MONITOR/CMD has two commands not available in DEBUG: K and L. The K command toggles between enable and disable interrupts. The L command enables you to disassemble 1,138 Z80® instructions.

				L[aaaa],bbbb<ENTER>

disassembles from aaaa (default PC register) to bbbb. Use <SPACE> to pause/single-step, <ENTER> to continue, and <BREAK> to stop and return to MONITOR’s display.


MONITOR’s display format is:

AF FFBB  S  H  NC           AF’0342   Z    N           I 00      EI         0000
BC 0271  ED43 2340 2220 40C9 79D8 CDDE 41CD EA41 .C#A@ @.y...A..A  BC’0006  0000
DE 0180  2D36 803E 58B7 C8DD CB05 66C8 57AF C50E ‑6 >X.....f.W...  DE’0019  0000
HL 4009  0900 0000 0000 0000 0000 0000 010A 0100 ................  HL’4123  0000
IX 4015  010A 0100 0020 8F00 074D 0370 3F00 0000 .........M.p?...           0000
IY 50C2  6540 E521 AF51 060C CD9F 50CD 9550 E37E e@.!.Q....P..P.~           209B
PC 0971  E1        POP     HL                                       SP F368 56FB
   401D  074D 0307 3F00 000B 06FB 4A3C 00FF 0000 .M.p?.....J<....
   402D  C300 44C3 A307 F637 3EAF C3F2 0101 9706 ..D....7>.......
   403D  02B0 06F7 55EF 000C 4C9C 4B9C 0175 4C20 ....U...L.K..uL
   404D  0023 7EFE 2028 FAFE 3AD0 FE30 3D3C 3FC9 .#~. (..:..0=<?.

There are seven values displayed for the stack pointer in an MSB·LSB format. In this example, the stack pointer (SP) is at address F368H, the next instruction is POP HL; and, when this instruction is executed, the HL register pair will be valued with 56FBH.

NOTE: The screen saver will not blank the screen if you are in MONITOR/CMD because MONITOR/CMD has its own keyboard and video routines. With separate keyboard and video routines, MONITOR/CMD does not move the cursor position and enables you to walk through MULTIDOS keyboard and video drivers. This feature is not available with ESOTERIC because the keyboard and video are banked.


PCOPY/CMD		Backup large files onto floppy diskettes.

				PCOPY<ENTER>

A large file is partitioned (segmented) into smaller pieces that fit onto floppy diskettes. PCOPY removes the file's extension and replaces it with its own recognizable extension: #??, where ?? is a number. e.g., MAIL/DAT becomes MAIL/#01, MAIL/#02, etc. Each partition diskette has a control sector enabling you to restore the original file in any sequence. And PCOPY keeps track of the diskettes disallowing you to recopy the same diskette twice.

Good operating practices for PCOPY:
All of your files to backup should have a unique filename with any extension.
e.g., CONTROL/DAT, MESSAGE/ASC, CUSTOMER/DAT, FILE/TXT, etc.

It is recommended that the extension should not be used to distinguish files.
i.e., CONTROL/DAT and CONTROL/TXT would appear the same when partitioned on backup diskettes. i.e., both would appear as CONTROL/#??, where ?? is a number.

Filenames without an extension could be inadvertently deleted when REMOVE is used to remove a backup partition. To put it another way, the /#01 extension is not recognized as part of the filename under normal operating conditions ── the # becomes a delimiter. Although REMOVE sends the complete filespec ‑ FILENAME/#??:d (d is the drive number) ‑ to Open/DOL, Open/DOL looks for FILENAME/ on all mounted disks according to the normal DOS search. You can set bit 5 of SM0 (see ZAP 001 last paragraph, change the byte from 00 to 20) to disable REMOVE from removing a file without an extension. Obviously, PCOPY sets bit 5 of SM0.

Please use extensions.



General Operating Characteristics for PCOPY/CMD:

  1.	The destination drive cannot be the same as the source drive.


  2.	A system disk must always be in drive zero with Allocate/DOL, Close/DOL, Command/DOL, Error/DOL, and Open/DOL.


  3.	All disks must be initially mounted and all partition (destination) diskettes must be formatted.


  4.	Each backup partition must be on separate diskettes.
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  5.	Cannot be executed from SUPERBASIC and return to SUPERBASIC. If PCOPY is executed from SUPERBASIC via CMD"PCOPY", then PCOPY exits to DOS when complete.

BACKUP ── making partitions of a file
PCOPY is menu driven and keeps you posted on the backup and/or restore process. If the destination diskette has enough free space to hold the backup file, then PCOPY merely copies the file. When PCOPY is executed the following screen appears:

	File Backup/Restore ‑ Version 2.01, (c) 2004 V. B. Hester

	         Reading record 00000
	        Records written 00000

	Backup or Restore (B/R)?

The prompt message "Backup or Restore (B/R)?" is waiting for you to press either <B> or <R> followed by <ENTER>. This prompt defaults to <B> if just <ENTER> is pressed. You can press <BREAK> at this point to exit to DOS.

If <B><ENTER> is pressed, then the following additional prompt appears:

	Filespec to Backup:

Enter the filespec to backup without a password. e.g., the file CONTROL/DAT on logical drive 3 with the password UNCLE would be entered as:

	Filespec to Backup: CONTROL/DAT:3

At this point, PCOPY searches for the file on logical drive 3.

If you response to this prompt is CONTROL/DAT (without a drivespec), then PCOPY performs the normal DOS search for the filespec.

After you enter the filespec and DOS finds it, a message and prompt similar to the following appears:

	Filespec to Backup: CONTROL/DAT:3
	The complete file has 01500 records.

	Destination drive?

The 01500 in the message is the size in physical records (sectors) of the source file that will be partitioned onto floppy diskettes. It is possible at this time to calculate the number of diskettes required to hold all partitions. Your configuration is probably different than others; therefore, PCOPY does not indicate a finite number of diskettes required (also PCOPY does not require that all of the diskette space be available). Nevertheless, here is a table of the number of free sectors that you can use to calculate the required number of floppies.

																40 cyls					80 cyls
	Single‑Sided/Single Density		 384						 784
	Double‑Sided/Single Density		 774						1574
	Single‑Sided/Double Density		 695						1415
	Double‑Sided/Double Density		1397						2837

The actual number of free sectors is one more than this table indicates, because PCOPY uses one sector on each partition diskette as a control sector.

You can press <BREAK> at the "Destination drive? " prompt to return to DOS. Or you can enter the logical drive number for mounting all floppies to receive the partitions. PCOPY does not allow you to use multiple logical drives to mount partition diskettes on for either backup or restore.

NOTE: PCOPY expects all disks to be initially mounted and all partition (destination) diskettes to be formatted.

If a diskette is in the logical drive entered, PCOPY proceeds to start the backup. If the file to backup fits on the mounted diskette, PCOPY simply copies it to the diskette in the destination logical drive (does not add the control sector either). However, you are probably using PCOPY to make a backup of a file that is too large for the floppy drives you have. In this case, PCOPY uses all the space on the mounted floppy (it doesn't have to be blank ── it may have other files on it) and prompts you to insert another diskette with the following message:

	Mount next disk in logical drive d
	PRESS ANY KEY WHEN READY.

Where d is the logical drive number you previously entered. If type‑ahead is active, a simple key touch is all that is required. If type‑ahead is not active, then you will have to hold a key down until the message disappears. If you do not mount a different diskette, then PCOPY responds with the following message:

	There is NO space on that disk!
	Mount next disk in logical drive d
	PRESS ANY KEY WHEN READY.

If you remove the previously mounted diskette and press a key before you mount a different diskette, then PCOPY responds with this message (with ZAP 002 applied):

	Drive not available.
	<KEY> when corrected, <BREAK> to abort.

without ZAP 002 applied (and a longer time):

	Hash index table read error.
	Drive not available.
	<KEY> when corrected, <BREAK> to abort.

You will be continually prompted to insert different floppies until the backup is complete, indicated with this message (and tone):

	BACKUP COMPLETE.

If the destination diskette has enough space to hold the original file, then the message:

	COPY COMPLETE

appears.

Status messages for backup
The numbers on the upper message area keep you posted on the backup.

	         Reading record 00000

indicates the records read from the original file. This number continue to increase until it matches the number in the message

	The complete file has 01500 records.

Keep in mind that these are physical records not logical records. e.g., if your file has 24,000 logical records of 16 bytes each, then 1,500 physical records (24000  16) are required.

The message:

	        Records written 00000

indicates the number of physical records written to a mounted floppy diskette. This number starts out at one for each floppy diskette. Also, you will notice for the first partition that the number of records written is one more than the number of records read. Remember, the floppy diskette has an additional sector used for restore control. After a floppy diskette is full, the status number appears in a manner similar to the following:

	File Backup/Restore ‑ Version 2.01, (c) 2004 V. B. Hester

	         Reading record 01397
	        Records written 01398


	Backup or Restore (B/R)? B

	Filespec to Backup: MAIL/DAT

	The complete file has 01500 records.

	Destination drive? 6
	Mount next disk in logical drive 6
	PRESS ANY KEY WHEN READY.

After you have completed a backup, you will probably examine the partitioned directories. You will note the following:

All except the last partition has its logical record length (LRL) set to 256 (if the original file's LRL was 256, then the last partition has a LRL of 256 also). However, this information is in all of the control sectors, enabling you to restore in any order. The LRL information is only indicated on the last partition, because this is where the end of file (EOF) is for restoring the original file. If the original file does not end on a sector boundary (indicated by a EOF of ssss/bbb where bbb is not zero), then only the last partition has an EOF not equal to zero.

RESTORE ── merge partitions into a complete file
If you respond <R><ENTER> to "Backup or Restore (B/R)? ", PCOPY changes the display to:

	File Backup/Restore ‑ Version 2.01, (c) 2004 V. B. Hester

	         Reading record 00000
	        Records written 00000
	Restored record written 00000

	Backup or Restore (B/R)? R

	Filespec to Restore:

PCOPY added the status line "Restored record written 00000".

At the "Filespec to Restore: " prompt, only enter the filename portion of the partitions. It is highly recommended that you include the drivespec, because PCOPY searches for FILENAME/#?? without using the hash index table (HIT). This is a very slow process without a drive number.

Example of the better response to the "Filespec to Restore: " prompt:

	For the original file, MAIL/DAT, that was backed up into partitions, and is about to be restored from a diskette in logical drive 6, enter MAIL:6

If you enter the partition filespec without a drivespec, PCOPY (via the normal DOS search) searches (long time) for the file and, if found, establishes the source logical drivespec.

After you enter the filespec and DOS finds it, a message and prompt similar to the following appears:

	Filespec to Restore: MAIL:6
	The complete file has 01500 records.

	Destination Drive?

The 01500 in the message is the size of the original file not the size of the partition diskette mounted (each partition diskette has this information in a control sector). Also the status message "Reading record 00000" was changed to "Reading record 00001", indicating only the control sector was read. The "Destination Drive? " prompt is for the disk to have the complete original file. You can press <BREAK> here to return to DOS or enter the logical drive number to hold the complete file.

After PCOPY reads the rest of the partition file and writes out the data to the disk in the destination drive, you are prompted with the following:

	Mount next disk in logical drive d
	PRESS ANY KEY WHEN READY.

Where d is the logical drive the first partition diskette is mounted in.

If you press a key without mounting a different partition diskette, then the following appears:

	Mounted disk was read before.
	Mount next disk in logical drive 6
	PRESS ANY KEY WHEN READY.

PCOPY maintains a table of the starting position for each partition diskette. In this case the same starting position was found and PCOPY refused to rewrite this information (the table limit for starting positions is 110).

If you remove that partition diskette and press a key before you mount a different partition diskette, then PCOPY responds with this message.

	Drive not available.
	<KEY> when corrected, <BREAK> to abort.


If you inadvertently mount a diskette without a partition of the file to restore, then PCOPY responds with this message:

	File not in directory.
	<KEY> when corrected, <BREAK> to abort.


If you mount a diskette with a different version than the first partition read of the original file, then PCOPY responds with:

	The version on mounted disk is different.
	Mount next disk in logical drive 6
	PRESS ANY KEY WHEN READY.


You will be continually prompted to insert different partition diskettes until the restore is complete, indicated with this message and a tone:

	RESTORE COMPLETE.



The maximum file size that PCOPY can handle is 65534 physical records/16,776,960 bytes. This is one physical record (256 bytes) less than the DOS can handle.

Status messages for restore
The numbers in the upper message area keep you posted on the restore.

	         Reading record 00000

indicates the records read from each partition diskette. This number changes to 00001 when the control sector is read (it also stops at 00001 for each subsequent partition; however, if everything is apparently correct, it immediately increases to the number of records read from a partition).


The message:

	        Records written 00000

indicates the number of physical records restored. This number continues to increase until it matches the number in the message "The complete file has 01500 records"

The message:

	Restored record written 00000

is the relative physical record restored. Depending on the sequence of mounting partition diskettes, this may or may not track the number in the message "Records written 00000". If the partition diskettes are mounted in the sequence /#01, /#02, etc, then this tracks the numbers in the message "Records written 00000".

Also, you will that notice the number in "Reading record 00000" is one more than the number in "Records written 00000" for restoring the first partition diskette. Remember, the partition diskettes have an additional sector for restore control. You will receive a display similar to the following after restoring the first partition:

	File Backup/Restore ‑ Version 2.01, (c) 2004 V. B. Hester

	         Reading record 01398
	        Records written 01397
	Restored record written 01397

	Backup or Restore (B/R)? R

	Filespec to Restore: MAIL:6
	The complete file has 01500 records.

	Destination Drive? 2
	Mount next disk in logical drive 6
	PRESS ANY KEY WHEN READY.

Error messages
An error message you can encounter with PCOPY is:

	That file is empty!

PCOPY does not attempt to backup or copy an empty file.


	Insufficient space on that volume!

This is presented just before PCOPY exits when the destination disk is perceived to be non-removable. i.e., the destination is MEMDISK or a hard disk volume and there is insufficient space to hold the original file.


Of course you can receive the DOS error:

	Write protected media.

With this error, PCOPY exits. Be sure all disks to receive partitions are write enabled. If this message appears because CONFIG has the destination drive write protected, then this error occurs when you attempt to write on the first partition. You have to exit anyway to write enable the drive.


Whenever the prompt:

	<KEY> when corrected, <BREAK> to abort.

appears, you can press <BREAK> to exit PCOPY.


Another error message you might encounter with PCOPY during restore is:

	File partitions were incorrect.
	RESTORED FILE IS NOT CLOSED AND IS INCORRECT!

This occurs if you made more than one set of backup partition diskettes with different amount of free space and mixed them during the restore operation. Although the table on page 67 indicates the amount of free space on a newly formatted diskette, you can partition files on diskettes with other data. If you want additional sets of backup partitions, I recommend using VFU or FU to copy the partitions onto other diskettes. PCOPY will not mix different partition diskettes if the original file was modified before you made another set of backup diskettes.


Of course you can receive the DOS error:

	Write protected media.

With this error, PCOPY exits. Be sure the disk to restore the original file to is write enabled. If this message appears because CONFIG has the destination drive write protected, then this error occurs when you attempt to restore the first partition. You have to exit anyway to write enable the drive.

MODEL I and MODEL III
PRT/CMD			Forms and Printer Filter (high‑memory)

				PRT<ENTER>

PRT/CMD is a high memory, menu driven forms filter and EPSON™	graphics character converter. PRT/CMD is required to enable the LIBRARY command FORMS. After PRT<ENTER> is executed, the prompt:

				‘FORMS FILTER 3.0 – Copyright (c) 2000, Vernon B. Hester
				 Enter decimal code to be ignored. _’

is displayed. Enter a decimal number (1 to 255), one at a time. PRT/CMD allows up to ten values to be filtered, i.e., do not get to the printer. If you do not want to filter a value or have entered all values, press <ENTER>. Next, the prompt:

				‘Graphics conversion for EPSON (tm) printer (N/Y)?  ’

Enter <Y> if you have and EPSON™ printer (does not work with GRAFTRAX PLUS) capable of printing TRS-80® video graphics and require an adjustment of 20H; otherwise, press <N> or <ENTER>. The LIBRARY command RESET or RESET (T) removes PRT/CMD from high memory.



MAX-80, MODEL 4, and ESOTERIC
PRT/CMD			Printer Character Trap (high‑memory)

				PRT b1[,b2][,b3][...b33]<ENTER>
				PRT<ENTER> to display the values trapped.

				b1, b2, … b33 = values to trap

PRT/CMD accepts the first 33 values entered on the command line and inhibits these values from going to the printer (traps these values). If additional values to trap are desired, re‑issue the PRT b1,b1,b2... command until you have loaded all the desired values to trap. The LIBRARY command RESET or RESET (T); or, the utility MODULE/CMD removes PRT/CMD from high‑memory.




RA/CMD		Reverse Assembler (disassembler)

				RA[ (H)|(HD)|(Z)]<ENTER>

				 H = help
				HD = HD64180 microprocessor (XLR8er™ modification for the MODEL 4)
				 Z = Z80® microprocessor (MODEL I/III, MAX-80, approximately with emulators)
							If neither HD nor Z is specified, RA/CMD defaults to the present microprocessor.

In the Z80® mode, RA/CMD disassembles 1,136 Z80® instructions. The same 1,136 instructions ZEUS/CMD assembles. In the HD64180 mode, RA/CMD disassembles 730 instructions. The 730 instructions are 697 common Z80® instructions and the 33 additional instructions available with the HD64180 (the HD64180 mnemonics are abbreviated). RA/CMD disassembles object code from either memory or a standard TRS-80® load module. You can direct the disassembly to the display (default) or device assigned to the printer DCB – see options. In addition, you can create source code in ASCII format (default /TXT) that can be read into ZEUS with the # filespec modifier. 
e.g., ZEUS #filespec/TXT; or, once ZEUS is invoked: L#filespec/TXT.

Upon executing RA/CMD, the screen clears and the following prompt appears:

		Memory or disk object (M/D)? _

		<ENTER> or <M><ENTER> for object code in memory.
				All addresses in RA/CMD are one to four hexadecimal digits without the H suffix, and default to 0000H.

				The options available for object code in memory are NP for no pauses and PRT to direct the output to the device in the printer DCB. 

		<D><ENTER> for object code from a disk file.
				Disk files default to a /CMD extension. i.e., to disassemble DDT/CMD, enter DDT and to disassemble DOGPATCH enter DOGPATCH/

				The options available for object code from a disk file are:
				 NP = No Pauses
				PRT = Output to PRinTer (sets NP, i.e., does not pause) 
				NIP	=	No Instructions Printed (the cross reference printed)
				NLR	=	No Location Reference (resets NIP, i.e., disables NIP)
				STF	=	Source To File – default extension /TXT (sets NP, resets NLR and NIP)
			 F&&& = First label name. AAA through ZZZ (wraps around) default TAA
				REA	=	Reference Enable All default except for reference type y - DEFB
				RDA	= Reference Disable All
				RE%	=	Reference Enable % type
				RD%	=	Reference Disable % type
						The reference types are:
							c = CALL mn									m = LD (mn),A									r = JR mn
							i = IN A,(n) or IN0 r,(n)		n = LD r,n										s = LD rr,mn
							j = JP mn										o = OUT (n),A or OUT0 (n),r		t = LD rr,(mn)
							k = LD (mn),rr							p = op [A,]n									w = LD A,(mn)
							y = DEFB n
							Where: n = byte 0 to FFH, mn = word 0 to FFFFH, r = 8 bit register, and
										 rr = 16 bit register pair

To pause disassembly, press <SPACE>. To single-step after pausing, press <SPACE>. To continue, press <ENTER>. To stop, press <BREAK>. Pressing <BREAK> causes ‘Another disassembly (Y/N)?  ’ to appear. <ENTER> or <Y><ENTER> re-starts RA/CMD. <N><ENTER> or <BREAK> exits RA/CMD.

For object code from a disk file, once the file is successfully opened, RA/CMD asks you ‘Offset addresses by?  ’. This adds the offset (modulo FFFFH) to the load addresses in the disk file. And, the next prompt ‘Starting address?  ’, asks you for the address (added to offset, if specified) you want from any valid location in the disk file. <ENTER> starts you at the beginning of the file – and not necessarily the lowest address. Pressing <ENTER> for both queries directs RA/CMD to show the file as is.

For object code from a disk file, on a disassembled instruction output line, the number of references to any address in this line is displayed in the first column – maximum 0FH; and, if any reference is not to the leftmost byte (starting address), then the offset to the leftmost byte is displayed as a displacement to any reference to the addresses on this disassembled line.

		EXAMPLE:
			2C 8905  LD				A,0
				 8907  INC			A
				 8908  LD				(8906H),A

		The bit pattern for the offset is 1100 (the C in 2C); therefore, there are two references to either addresses 8905H and 8906H (you can see one of them at 8908H). The leftmost bit (the first 1 in 1100) is set because there is a reference to 8905H. This reference most likely is a JP, JR, or CALL. If there were no references to 8905H, then the output lines would be:
			14 8905  LD				A,0
				 8907  INC			A
				 8908  LD				(8906H),A

		Here we have an offset of 0100 (the 4 in the 14) that means there is no reference to 8905H and a reference to 8906H.

For object code from a disk file, the location reference table (if not inhibited) displays in ascending order all addresses referenced and the type of reference. If you want to see references to a byte in a DEFB instruction, then you must enable reference type y with REY (case not significant) as a response to ‘Option:’

		EXAMPLE:
		4411	FFBFk
		44D2	FFC8j   FFD9c

		Location 4411H is referenced at FFBFH by an instruction similar to LD (4411H),rr where rr is BC, DE, HL, IX, IY, or SP (most likely not SP).

		Location 44D2H is referenced at FFC8H with a JP 44D2H; and, 44D2H is referenced at FFD9H with a CALL 44D2H

RS/CMD		Memory Scanner.

				RS<ENTER>

RS/CMD scans memory and locates an 8 bit byte or 16 bit word specified. Enter the from and to addresses in one to four hexadecimal digits. Press <ENTER> if less than four hexadecimal digits. To reposition to the previous prompt, press <>.

			 'Word, or byte search (W/B)? _'

For a word search, press <W> or <ENTER>. For a byte search press <B>. Next RS/CMD asks you to enter the search target. Enter up to four hexadecimal digits for word search or up to two hexadecimal digits for byte search. To reposition to the previous prompt, press <>.

Next, for word scans only, the prompt:

			 'Auxiliary mnemonic? _'

is displayed. You can, optionally, inquire about calls, jumps, and loads to a selected word at this time. Enter one or more of the following:

				 C = call/carry
				 J = jump
				 L = load
				 M = sign minus
				NC = non carry
				NZ = non zero
				 P = sign positive
				PE = parity even
				PO = parity odd
				 Z = zero

The above terms may be combined if needed (e.g., CNZ for CALL NZ,word). If no auxiliary mnemonic is desired press <ENTER>. For the L (LOAD) command, the following question

			 'Immediate, or Extended Addressing (I/E)  '

is displayed. If the response is E, then:

			 'From, or to the register (F/T) .'

is displayed. Answer as desired.

Next the query:

			 'Accumulator ‑ A or, register pair ‑ BC, DE, HL, SP, IX, IY :__'

is displayed. Enter A or the desired register pair. RS/CMD displays the hexadecimal locations where the specified byte or word is found.

Please note that the start of the overlay area is used as scratchpad and the search byte or word is ‘mirrored’ in this area. i.e., false positive. Also, some finds may be part of two different instructions; therefore, use RA/CMD to verify the search results.

MODEL 4 and ESOTERIC
SETCOM/CMD			Set or display RS-232-C parameter values

Please see SETCOM in the LIBRARY COMMANDS section.



[bookmark: OLE_LINK3][bookmark: OLE_LINK4]SHOW/CMD Real time display of selected byte(s) or word(s) (not MAX-80)

				SHOW [W]addr1,[W]addr2<ENTER>

				addr1 = first byte or word (hexadecimal without an H suffix)	
				addr2 = second byte or word (hexadecimal without an H suffix)	

SHOW/CMD displays the contents of one word, or one byte, or two words, or two bytes, or one word and one byte in the upper right corner of the display. If two values are specified, then SHOW/CMD displays the second value to the left of the first value. Show reassigns background task slot six (two if Model I or Model III) to display the first value; and, if specified, background task slot seven (three if Model I or Model III) to display the second value. A byte value is the default for the address entered. If you want a word value displayed, precede the address with a W.

EXAMPLE:
	To display the cursor refresh RAM location and the ROW/COLUMN in the upper right using Model 4 MULTIDOS:

	SHOW W4023,W4020

SHOW/CMD can be removed by the LIBRARY command RESET or the utility MODULE/CMD.



MODEL I and MODEL III
SPOOL/CMD	RAM printer buffer (SPOOLER)

				SPOOL<ENTER>

SPOOL/CMD is a high memory printer buffer that uses background task slot one. SPOOL/CMD requires PRT/CMD (printer filter) to be activated. Upon execution of SPOOL<ENTER>, the following prompt appears:

						How many 256 byte BLOCKS for SPOOLING (default 9, 1-99)? _

Enter the BLOCK size for the spooler. <ENTER> or an invalid input defaults to 9 BLOCKS.

You have some control of spooling while the spooler is active. To activate this control, press <RIGHT‑SHIFTBREAK>. The spooling is suspended and an S appears in the upper right of the display. Pressing <N> removes the spooler from high memory and resets background task slot one. Pressing <Y> changes the S to a B. With a B in the upper right of the display, pressing <Y> resumes spooling and <N> empties the spooler and sends a carriage return to the printer. Also, the LIBRARY command RESET removes the spooler from high memory and resets background task slot one.

MODEL I, MODEL III, and MAX-80
SSAVER/CMD	Screen Saver

				SSAVER[ (M=m[,T]<ENTER>
				SSAVER (H)<ENTER>

				m = minutes to wait before SSAVER/CMD blanks the screen; default = 3
				T = do not suspend background tasks when screen blanks

SSAVER/CMD protects the screen from burned-in characters or images by saving the screen contents and blanking the screen when there is no activity for a selected time period. Activity is defined as: a key press while an application is scanning the keyboard; or, the screen is being updated in more than one position.

The maximum time period depends on the hardware interrupt rate: MODEL I at 40 per second is 27 minutes, MAX-80 at 61.04 per second is 17 minutes, and the MODEL III at 30 per second is 36 minutes.

The screen is restored by any key that returns a value when pressed, i.e., not <SHIFT>. This key press only restores the screen and is absorbed by the screen saver. 

SSAVER/CMD loads into high memory and can be removed by the LIBRARY command RESET and for the MAX-80 removed by the utility MODULE/CMD.



MODEL 4 and ESOTERIC
SSAVER/CMD	Screen Saver

				SSAVER[ (M=m[,T][,E][,U][,S]<ENTER>
				SSAVER (H)<ENTER>

				m = minutes to wait before SSAVER/CMD blanks the screen; 1 to 18, default = 3
				T = do not suspend background tasks when screen blanks
				E = directs SSAVER/CMD to use bank 2 of expanded memory bypassing MegaMEM
				U = directs SSAVER/CMD to use bank 3 of expanded memory bypassing MegaMEM and bank 2 of expanded memory
				S = directs SSAVER/CMD to use standard memory (in high memory) bypassing MegaMEM, bank 2 of expanded memory, and bank 3 of expanded memory.

With no memory directs, SSAVER/CMD uses this sequences for the screen buffer: tests if MegaMEM is available, if no MegaMEM tests if bank 2 of expanded memory is available, if bank 2 is not available, tests if bank 3 of expanded memory is available, if bank 3 of expanded memory is not available, uses high memory as the screen buffer.

SSAVER/CMD protects the screen from burned-in characters or images by saving the screen contents and blanking the screen when there is no activity for a selected time period. Activity is defined as: a key press while an application is scanning the keyboard; or, the screen is being updated in more than one position.

The screen is restored by any key that returns a value when pressed, i.e., not <SHIFT>. This key press only restores the screen and is absorbed by the screen saver. 

SSAVER/CMD can be removed by the LIBRARY command RESET or the utility MODULE/CMD.

SYSGEN/CMD	System disk generator. (not ESOTERIC)

				SYSGEN<ENTER>

SYSGEN/CMD creates a MULTIDOS system diskette on a formatted disk that usually has a configuration different than the MULTIDOS master diskette.

MULTIDOS supports the following types of one‑volume system diskettes:
                                                                      
																							Model I │ Model III │ Model 4
		1. Single‑sided, single‑density						   Y    │     N     │    N
		2. Single‑sided, double‑density              Y    │     Y     │    Y
		3. Single‑sided, pseudo‑double‑density       Y    │     Y     │    Y5
		4. Double‑sided, single‑density              Y    │     N     │    N
		5. Double‑sided, double‑density              Y    │     Y     │    Y
                                                           
In addition, for two‑volume formats, the following types of system diskettes are supported:
																							Model I │ Model III │ Model 4
		6. Single‑density                            Y    │     N     │    N
		7. Double‑density                            Y    │     Y     │    Y
		8. Pseudo‑double‑density                     Y    │     Y     │    Y5

Note 5: Types 3 & 8 are not recommended for Model III/4.

MULTIDOS has the capability to communicate with, in addition to the eight supported system formats, the following one‑volume format.

		9. Double‑sided, pseudo‑double‑density.

SYSGEN/CMD is designed to create a different type of one‑volume system diskette (1 through 5) from any of the eight supported system formats.

When the initial query

		'Drive of the source SYSTEM disk or * for setup (0‑7 or *)? _'

appears, press the logical drive number that has a complete MULTIDOS system disk mounted. At this point you receive the DCT setup menu. The DCT setup menu only can be modified with the arrow keys, and requires non‑conflicting parameters when setting up a drive. To describe the non‑conflicting parameters, please read the following carefully:

Legend used for describing floppy diskettes and drives:

			SS = single‑sided
			DS = double‑sided
			SD = single‑density
			DD = double‑density
			PD = pseudo‑double‑density
	 SS/SD = single‑sided single‑density
	 SS/DD = single‑sided double‑density
	 SS/PD = single‑sided pseudo‑double‑density
	 DS/SD = double‑sided single‑density
	 DS/DD = double‑sided double‑density
	 DS/PD = double‑sided pseudo‑double‑density

The number of sectors per cylinder must match the following table for 3½" or 5¼" floppy diskettes.

		      SD     					     DD     					        PD________

		10 SS, 20 DS					18 SS, 36 DS					10 SS, 20 or 40 DS

The directory file size must be 12 or greater.

Normal characteristics for a DS diskette are:

		Media = 5" FLOPPY,
		Type = SINGLE DENSITY,
		Number of sides = 2,
		Step code = 0,							{0 = 6ms, 1 = 12ms, 2 = 20ms, and 3 = 30ms}
		Directory cylinder = 17,
		Sectors per granule =  5,
		Granules per cylinder = 4,
		Directory file size = 18.

		Media = 5" FLOPPY,
		Type = DOUBLE DENSITY,
		Number of sides = 2,
		Step code = 0,						{0 = 6ms, 1 = 12ms, 2 = 20ms, and 3 = 30ms}
		Directory cylinder = 17,
		Sectors per granule =  6,
		Granules per cylinder = 6,
		Directory file size = 32.

Before we continue with SYSGEN/CMD, let's understand more about floppy diskettes:

The minimum unit in reading from and/or writing to a floppy diskette is one sector. A sector is 256 contiguous bytes of data on the same track.

The minimum diskette space allocated for a file is one granule. A granule is 1 to 64 contiguous sectors. A granule may span more than one track and/or cylinder.

For SS diskettes, the track size is the same as the track capacity of the disk drive. For DS diskettes, the track size is twice the disk drive's track capacity. The disk drive's track capacity is the physical cylinder size of the floppy diskette. DS diskettes have twice as many tracks as it has cylinders. We can conclude from this that a cylinder is one read/write position of the disk drive's head, and a track is one recording surface. (This definition is used for rigid drives also, e.g., a two‑platter, four‑head rigid drive, has four tracks per cylinder). The number of tracks per cylinder is the number of heads the operating system is using per cylinder.


What about PD?
PD uses logical tracks. NEWDOS/80 defines a logical track as a lump. A logical track or lump consists of a multiple of whole granules. And, a logical track can span more than one track and/or cylinder. The operating system handles the physical conversion to properly locate the read/write head. Model I system diskettes require track zero, sector zero to be formatted in single‑density. Model III system diskettes require track zero, sector one to be formatted in double‑density. MULTIDOS formats the entire track zero in single‑density for Model I PD diskettes. However MULTIDOS can read PD diskettes with track zero formatted in either single or double‑density. NEWDOS/80 can create PD diskettes with track zero formatted in either single‑density or double‑density (Model III NEWDOS/80). Nevertheless, a PD diskette with track zero formatted in a different density must render track zero inaccessible during normal operation (track zero is only recognized during boot).


Why PD?
DBLDOS, the original double‑density operating system for the TRS‑80®, published by Percom, was apparently designed to minimize the tear‑up of NEWDOS/21 (NEWDOS/21 is a modified version of TRSDOS® 2.1) and maximize compatibility with existing software. Actually DBLDOS only modified SYS0/SYS and BASIC/CMD (BASIC/CMD was modified to disable several of the NEWDOS/21 enhancements to BASIC). The major modification to SYS0/SYS was switching between the single‑density and double‑density controllers and enabling the system to have 192 logical tracks. Effectively, the only required change was to the file SYS0/SYS. You can see why this method was used ── go double‑density with ONE file changed. Also, PD yields a smaller granule (five sectors) and is much more efficient (even faster) for a system diskette. The most efficient MULTIDOS Model I SS/DD configuration is a PD system with DD data disks.


To make a Model I PD system diskette (single‑sided only), format a diskette in PD and use SYSGEN/CMD to copy the required files to the newly formatted diskette. When SYSGEN/CMD asks for the PHYSICAL CYLINDERS, key in the track capacity of your drive ── this is probably 40 or 80 (the actual number of logical tracks is the number of physical tracks [less 1 if cylinder zero is single density] multiplied by 1.8, e.g., 35 track drive has 61 logical tracks, and a 40 track drive has 70 logical tracks).

If you want to make a Model I one‑volume, double‑density, double‑sided system diskette, track zero must be formatted in single density in order for the Model I ROM to boot the system. The fastest way to accomplished this with MULTIDOS is to set the configuration to "(SI=2)", and format the diskette in double density. After a successful format, set the configuration to "(SI=1)" and format track zero single density using ZAP/CMD's format ("T" option).

i.e., (Assumes destination diskette is in drive 1)

		CONFIG :1 (SI=2)<ENTER>
		FORMAT :1<ENTER>				  {you must input additional data for FORMAT}
		CONFIG :1 (SI=1)<ENTER>
		ZAP<ENTER>
		<T><1><ENTER>
		<0><ENTER>
		<D><F3>

Now execute SYSGEN/CMD to copy the system files to the properly formatted diskette.



Now Back to SYSGEN/CMD:
After you have setup the DCT correctly, you will receive the query:

			 'How many PHYSICAL cylinders for the destination disk? ..'

Enter the number of TRACKS the drive is capable of handling.

The next query is:

			 'The destination disk is in PHYSICAL drive (0‑7)? .'

Floppies are in physical drives 0 through 3 (this is asking you what position on the drive cable is the floppy to receive the system files).

The next query is:

			 'Do you want the DCT locked (N/Y)?

Press <ENTER>. Be certain a properly formatted diskette is in the destination logical drive when you press <ENTER> to the prompt:

			 'Press <ENTER> when the destination disk is in drive x'

SYSGEN/CMD copies all of the /DOL, /EXT, and /BOL files to the destination disk. The rest of the files should be copied via VFU in order to maintain the protection level and directory attributes.


If you want to create a system disk on a rigid drive, please follow the instructions that come with the rigid disk driver diskette.

SYSGEN/CMD enables you to create a NEWDOS/80 type of system diskette.

EXAMPLE: (double sided diskette for a 80 track drive)

		Media = 5" FLOPPY,
		Type = PSEUDO‑DOUBLE DENSITY,
		Number of sides = 2,
		Step code = 0,
		Directory cylinder = 35,
		Sectors per granule =  5,
		Granules per cylinder = 8,
		Directory file size = 28.

This is a PDRIVE of: TI=A, TD=G, TC=80, SPT=36, GPL=8, DDSL=35, DDGA=6




MODEL 4
T4/CMD and TWO/IDO	Double‑sided, one‑volume system diskette creator.

				DO TWO<ENTER>

TWO/IDO is a do file for making a double‑sided one‑volume system diskette. This requires drive one to be capable of double‑sided operations (i.e., you cannot make a double‑sided diskette if drive one is single‑sided). Before you execute TWO/IDO, make sure the file T4/CMD is present on the system diskette. To use TWO/IDO, place the master system diskette into drive zero, and another (doesn't necessarily have to be unformatted) diskette into drive one.

Key DO TWO<ENTER>. TWO/IDO executes and creates a double‑sided one‑volume system diskette in drive one (only the essential files are copied over to drive one, e.g., TWO/IDO and T4/CMD are not copied). At this point you can take your new double‑sided one‑volume system disk out of drive one and reboot it in drive zero (provided, of course, that drive zero is capable of double‑sided operations).

You can BACKUP this new system diskette to make more, but remember: you have to CONFIG the drive that you're BACKUPing to so that it is a double‑sided one‑volume drive. CONFIG 1(SI=2) would do that.



MODEL I and MODEL III
TAPE/CMD		Tape to disk transfer utility

			TAPE<ENTER>

TAPE/CMD transfers a 500 baud contiguous system program from tape to disk. When executed,

			‘Enter “T” to read TAPE, or “D” to return to DOS? ’

is displayed. Ready the tape deck, position the tape to the start of the program, and press <T>. If the program does not load properly or is not contiguous, an error message appears and the tape load terminates.

When the program loads successfully, indicated by:

			‘Is the PROGRAM “xxxxxx” to be modified? (Y or N)? _’

If you want the program to initially load at another address (e.g., to avoid clobbering DOS), then enter <Y> and

			‘Are interrupts to be enabled or disabled (E or D)? _’

is displayed. Enter <E> if the interrupts are to remain enabled, or enter <D> if interrupts must be disabled to execute the program. Next

			‘Enter new base address in HEX?  ’

is displayed. Enter an address greater than the START address. The next prompt:

			‘Initialize LEVEL II type DCB and RST vectors (Y or N)?  ’

Respond <Y> if the program requires a LEVEL II environment. If the start address is below 5200H, I recommend a LEVEL II environment.

If you responded N to ‘Is the PROGRAM “xxxxxx” to be modified? (Y or N)? _’, or have completed the modification response, the following query appears:

			‘Is a new filename required (Y or N)? ’

Enter <N> if you want to use the name of the program on tape with a /CMD extension. Or enter <Y> to receive this query:

			‘Filename please? _ ’

Enter the filename. Press <BREAK> at the nest prompt to exit TAPE/CMD.



VFU/CMD		Versatile File Utility (MULTIDOS) or FU/CMD (File Utility for ESOTERIC).

				[V]FU<ENTER>
				[V]FU %<ENTER> {To access /DOL and /EXT files.}

VFU/CMD enables you to select files from a directory format to:
				copy files from one disk to another,
				move files from one disk to another, and
				purge files.

VFU/CMD calculates the amount of free memory upon entry. If sufficient memory is available, VFU/CMD loads Open/DOL, Close/DOL, and Allocate/DOL into high memory, enabling you to copy, move, and/or purge without a system disk in drive zero. If insufficient memory is available, then the message:

	     'Insufficient MEMORY without a SYSTEM disk in drive zero.
				<KEY> to continue.'

appears, telling you to keep a system disk in drive zero.

VFU/CMD is ready for your command when:

			 'Versatile File Utility 12.0 (c) 2004, V. B. Hester

						 Press		 Action
							<C>			 Copy
							<E>			 Execute
							<H>			 Hard copy
							<M>			 Move
							<P>			 Purge

				Choice _'
is displayed. Key your choice. <ENTER> defaults to the first choice, and <BREAK> exits VFU.

VFU ‑ COPY COMMAND ‑ <C> and/or VFU ‑ MOVE COMMAND ‑ <M>
The MOVE command performs the same as the COPY command except, for MOVE, the files on the source drive are purged after the files are copied to the destination drive.

The copy command can be used to copy files from TRSDOS® Model III double density diskettes to a non‑TRSDOS® disk.

To copy files press <C> or <ENTER>. To move files press <M>. VFU/CMD responds with:

		' Versatile File Utility 12.0 (c) 2004, V. B. Hester
			Copy

					 Press		 Condition
						<A>			 Any condition.
						<C>			 Create file on destination disk.
						<D>			 Overwrite destination if dates are different.
						<O>			 Overwrite destination file.
						<S>			 Overwrite destination if sizes are different.
						<T>			 Update destination to later version.

			Choice _'

This screen enables you to select the conditions to meet before file copying can take place. MAX-80, MODEL 4, and ESOTERIC: Pressing <>, <↓>, or <> returns you to main menu.

	A =	Any. You may also press <ENTER> for this condition.
	C =	Create only. Only copy/move file(s) if the filename does not exist on the destination disk. Used to avoid overwriting a file with the same name.
	D =	Different date. Only copy/move file(s) if the filename exists on the destination disk and has a different date. This can be used to undo an update, provided you kept an earlier version.
	O =	Overwrite. Only copy/move file(s) if the filename exists on the destination disk.
	S =	size difference. Only copy/move file(s) if the filename exists on the destination disk and has a different length (different EOF).
	T =	Time and date difference. This is used when you want to update a file that was created or updated earlier – either the same day or a prior date.

When the source diskette is Model III TRSDOS®, only conditions A, C, and O are valid.

The next prompt is:

			 'Wildcardmask >_'

Enter the wild card mask as defined for the LIBRARY command DIR. VFU/CMD is limited to five logical OR masks. Or press <ENTER> to avoid excluding any files. MAX-80, MODEL 4, and ESOTERIC: Pressing <> in the first position returns you to main menu.

The next prompt is:

			 '<S> for selective, or <T> for total. _'

To select files to copy, press <S> or <ENTER>. For all files, press <T>.

If a wildcard mask was not specified then the next two prompts are:

			 'Include "INVISIBLE" files (N/Y)? _'

Press <N> or <Y> as appropriate (<ENTER> = <N>).

			 'Include "SYSTEM" files (N/Y)? _'

Press <N> or <Y> as appropriate (<ENTER> = <N>). Finally, VFU/CMD requests the source and destination drives with the following prompt:

			 'Source drive? _ Destination drive? _'

The source and destination drive cannot be the same. Press the number for the logical source drive, and press the number for the logical destination drive. [If you mis‑key the source drive, key in the same number as the destination drive to receive the source drive prompt!]

MAX-80, MODEL 4, and ESOTERIC: Pressing <>, <↓>, or <> returns you to main menu.

If the selective option was chosen, then the directory is displayed with a winking cursor next to the first filename. The arrow keys move the winking cursor in the arrow direction. If you want to copy the filename with the winking cursor, press <Y>. A marker appears in front of the filename, and the winking cursor moves to the next file. If you do not want to copy a file, press <N>, <SPACE>, or <> and the cursor moves to the next filename. During the file selection process, <SHIFT> positions the cursor to the first filename removing all markers. To remove a particular marker, use the arrow keys to position the cursor over the marker and press <N> or <SPACE>. If you move beyond the last filename, press <> to continue file selection.

If the total option was selected, then the directory is displayed with a marker in front of every filename. Use <> to position to a file that may be un‑selected with <SPACE>, or <SHIFT> to select all files.

The filenames with a marker next to them are the ones selected for copying.

After you have selected the files for copying, press <ENTER> to receive the prompt:

			 '<ENTER> to proceed, <A> to abort, or <R> to repeat. _'

Press <ENTER> to start the copy function. To terminate the copy function, before all files are copied, hold down one of the <SHIFT> keys until VFU/CMD completes copying the current file.

After the copy process is complete the prompt:

			 '<R> to redo, <I> to restart or <KEY> for resulting directory.'

is displayed. Press <R> to repeat the copying (usually to another destination diskette), <I> to go to the main menu or any key except <BREAK> to see the directory of the destination disk.

VFU ‑ EXECUTE COMMAND ‑ <E>
To execute a file, press <E>. The next two prompts are:

			 'Include "INVISIBLE" files (N/Y)? _'

Press <N> or <Y> as appropriate (<ENTER> = <N>)

			 'Include "SYSTEM" files (N/Y)? _'

Press <N> or <Y> as appropriate (<ENTER> = <N>). Finally, VFU/CMD requests the drive with the following prompt:

			 'Drive number? _'

MAX-80, MODEL 4, and ESOTERIC: Pressing <>, <↓>, or <> returns you to main menu.

Use the arrow keys to position the winking cursor in front of the file to be executed and press <Y>. The EXECUTE command commences when the <Y> is pressed. If the selected filespec does not have a /CMD extension, the EXECUTE command loads and executes BASIC/CMD, and attempts to run the filespec.



VFU ‑ PRINT DIRECTORY COMMAND ‑ <H>
To print a directory, press <H>. The next two prompts are:

			 'Include "INVISIBLE" files (N/Y)? _'

Press <N> or <Y> as appropriate.

			 'Include "SYSTEM" files (N/Y)? _'

Press <N> or <Y> as appropriate. Finally, VFU/CMD requests the drive with the following prompt:

			 'Drive number? _'

MAX-80, MODEL 4, and ESOTERIC: Pressing <>, <↓>, or <> returns you to main menu.

After the logical drive number is pressed, the prompt:

			 'Identification: _'

is displayed. Input your choice (8 characters maximum) to identify this disk. After you press <ENTER>, the directory is displayed on the screen. Finally, VFU/CMD prompts you with the following message:

			 'Press <A> to abort, <ENTER> to execute, or <R> to repeat. _'

A reply of <ENTER> prints the directory. If a 10 character per inch printer is used, the printout width fits inside a 5¼" diskette jacket.

VFU ‑ PURGE COMMAND ‑ <P>
To purge files from a disk, press <P>. The next prompt is:

	     'Versatile File Utility 12.0 (c) 2004, V. B. Hester
				Remove

				Wildcardmask >_'

Enter the wildcard mask as defined under the LIBRARY command DIR, or press <ENTER> to avoid excluding any files.

The next prompt is:

			 '<S> for selective, or <T> for total. _'

To select files to purge, press <S> or <ENTER>. For all files, press <T>. If a wild card mask was not specified, then the next two prompts are:

			 'Include "INVISIBLE" files (N/Y)? _'

Press <N> or <Y> as appropriate (<ENTER> = <N>).

			 'Include "SYSTEM" files (N/Y)? _'

Press <N> or <Y> as appropriate (<ENTER> = <N>). Finally, VFU/CMD requests the drive with the following prompt:

			 'Drive number? _'

Press the desired logical drive for file purging.

MAX-80, MODEL 4, and ESOTERIC: Pressing <>, <↓>, or <> returns you to main menu.

Files to be purged are selected similar to files to be copied. After you have selected the files for purging, press <ENTER> to receive the prompt:

			 '<A> to abort, <ENTER> to execute, or <R> to repeat. _'

Press <ENTER> to start the purge function. To terminate the purge function, before all files are purged, hold down one of the <SHIFT> keys until VFU/CMD completes purging the current file.

After the purge process is complete the prompt:

			 '<R> to redo, <S> to restart or <KEY> for resulting directory.'

is displayed. Press <R> to purge the same files (obviously from another diskette), <S> to go to the selection menu or any key except <BREAK> to see the directory of the destination disk.

ZAP/CMD		Disk sector/memory review/modification utility.

				ZAP<ENTER>

ZAP/CMD is a quick, simple way to copy disk sectors, read and modify disk sectors, read and modify file sectors, read and modify RAM, format a single cylinder, verify sectors, and fix MULTIDOS and ESOTERIC directories.

General ZAP/CMD information

DEFAULTS
	When ZAP/CMD is waiting for your response, ZAP/CMD defaults to the first choice or lowest value if <ENTER> is pressed. Whenever an input field is complete, ZAP/CMD inserts an <ENTER> for you, i.e., if the query is "DENSITY (D/S) ." (one key press is required), pressing <ENTER> or <D> terminates the query and continues.


NUMBERS
	Numbers are interpreted as decimal, unless an H is appended to the number. If a number is suffixed with an H, then the number is considered hexadecimal.


FILENAMES
	Filenames are character case significant. i.e., zap/cmd is not the same as ZAP/CMD. However, you can force the filespec to upper case without using the <CAPS> key, by pressing the <> key at the Filespec prompt. Once <ENTER> is pressed, the case of keys reverts back to the keyboard setting.


BREAK KEY
	Pressing <BREAK> returns you to the previous query. When the "Choice" prompt is displayed, pressing <BREAK> exits ZAP/CMD.


MODIFICATION
	Pressing <M> after a displaying a page of MEMORY or a diskette SECTOR, puts you in the modification mode. This is noted by two transparent blinking cursors ‑ one in the HEX area and the other in the corresponding ASCII area (right 16 bytes). The arrow keys moves both cursors in the arrow direction. The <@> key toggles you between the HEX and ASCII modification mode, as indicated by the presence of Hex or Asc in the upper left hand corner. Key the new data for the bytes to be changed. Two keystrokes are required for hexadecimal changes, and one keystroke for ASCII changes. If you are in the HEX modification mode, pressing <Z> zeroes all bytes from the cursor position to the end of the page. Memory modification is effective immediately. However, sector modification is not effective until <ENTER> is pressed to terminate modification and <ENTER> is pressed a second time to update the sector.


MAX-80, MODEL 4, and ESOTERIC
RETURN TO "Choice" PROMPT
	Pressing <F1> returns you to the "Choice" prompt from anywhere in ZAP/CMD.


EXIT
	In addition to pressing <BREAK> at the "Choice" prompt to exit, pressing <F3> from anywhere in ZAP/CMD also exits ZAP/CMD.

Copy sectors <C>
	The Copy sectors option is obtained by pressing <C>. This option copies sectors from any disk MULTIDOS and/or ESOTERIC can read to any other disk MULTIDOS and/or ESOTERIC can read. However, you are cautioned to make sure the configuration byte for the source and destination disks have been set properly. These bytes are set correctly after a successful CAT[ (T)] on both disks. The copy function automatically resolves overlaps when the same disk is used for the source and destination (in the same drive). Copy sectors cannot copy sectors between two different disks to be mounted in the same drive.


Disk sectors <D>
	The Disk sectors option is obtained by pressing <D>. This option steps through a single density, double density, or "P" density diskette, provided the target diskette has had its respective configuration byte updated (this byte is correct after a successful CAT[ (T)]. This includes TRSDOS® double density diskettes (Model I or Model III) and NEWDOS 80 diskettes. The selection of the first sector is menu driven; additional sectors are displayed by pressing:

		Key pressed		         Action         

		<>						Increase cylinder by one
		   <>				Decrease cylinder by one
		[<SHIFT>]<>	Increase sector by one
		[<SHIFT>]<>	Decrease sector by one
		<C>						Re‑select cylinder/sector
		<T>						Re‑select cylinder(track)/sector
		<S>						Re‑select sector

Form the Disk sectors option, you can direct ZAP to copy a sector by pressing <CTRL·C>


Directory entry <E>
	The Directory entry option enables you to locate the directory sector that contains the target filename. The filename to be entered exactly as the file name appears in the directory (character case significant). Enter the target file name at the

		'Filespec ...............'

	prompt. If ZAP/CMD finds the directory sector of the file, ZAP/CMD is in the Disk sectors option.


File sectors <F>
	The File sectors option is obtained by pressing <F>, and accesses files, regardless of protection, density, and/or the operating system (except TRSDOS® Model I double density). The filename to be entered exactly as the file name appears in the directory (character case significant). Enter the target file name at the

		'Filespec ...............'

	prompt. ZAP/CMD finds the file, then

		'Relative sector in xxxxxxxx/xxx:x (0 to ddddd/hhhhH ) ....'

	is displayed. The xxxxxxxx/xxx:x is the target file name with drive number, and ddddd/hhhhH is the highest relative sector in the target filename in decimal (ddddd) or hexadecimal (hhhhH). A number greater than ddddd/hhhhH displays the highest relative sector. Enter the desired relative sector. A file's first sector is relative sector zero; therefore, just <ENTER> displays the first sector of the file. You can access other sectors in the target file with the arrow keys.

		Key pressed        			          Action           

		<> or [<SHIFT>]<>			Increase file sector by one
		<> or [<SHIFT>]<>			Decrease file sector by one

You can convert from File sectors to Disk sectors by pressing <CTRL·C>.

NOTE: ZAP/CMD cannot view a file with more than 53 segments.


Memory <M>
	The Memory option is obtained by pressing <M>. When the "Address ....." prompt appears, enter the desired address in decimal or hexadecimal with an H suffix. The memory address is changed by pressing the arrow keys.

		Key pressed		          Action           

		<>						Increase address by 256/100H
		   <>				Decrease address by 256/100H
		<>						Increase address by one
		<SHIFT>			Increase address by 16/10H
		<>						Decrease address by one
		<SHIFT>			Decrease address by 16/10H


Format Cylinder <T>
	The Format Cylinder option is obtained by pressing <T>. This option formats and verifies a single cylinder on a floppy diskette. Don't be quick on the draw. The format density requires only one keystroke! Formatting a cylinder wipes out all data on that cylinder.


Verify <V>
	The Verify option is obtained by pressing <V>. This option determines if the target cylinders, sector by sector, are readable. If the target diskette has mixed density tracks, Verify switches densities automatically. Verify uses logical cylinders (LUMPS) when verifying a double density and/or double sided NEWDOS/80 diskette.


Check/Repair directory <X>
SYSTEM UTILITIES
SYSTEM UTILITIES
	The Check/Repair directory option is obtained by pressing <X>. This option is designed to fix the directories for MULTIDOS and ESOTERIC diskettes. Check/Repair directory also fixes the directory for alien diskettes; however, the data placed on the GAT sector may not be compatible with the alien diskette's operating system. If you fix the directory for an alien diskette, be sure you have the necessary information to modify the data on the GAT sector if the data was changed by Check/Repair directory. 
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Directory structure
The directory, usually named DIR/SYS, has information that details the disks usage, filenames, location, length, protection level, logical record length, and password hash values for all files on the disk. Each directory has three separate but integral sections:

 1.	The first sector, Granule Allocation Table (GAT), has the data on free and allocated space on the disk.
 2.	The second sector, Hash Index Table (HIT), has the hash codes for each active file on the disk.
 3.	The balance of the sectors contains the directory records (DIREC) for each file. Each DIREC is 32 bytes in length. The number of directory records varies with the density and number of sides for each disk.


GAT Organization
The granule allocation table is located on the first sector of the directory, containing information on disk space assignment. Disk space assignment is performed in a unit called a granule. A granule is a subdivision of a LOGICAL track that consists of a contiguous group of whole sectors. A PHYSICAL track is one of many concentric circular recording surfaces on a side of a diskette and/or a platter in a rigid drive. A cylinder is the head position for all identical numbered tracks in a given drive. A cylinder may have one track for single sided floppy diskettes, eight tracks for a four platter rigid disk, six tracks for a three platter rigid disk, two tracks for a double sided floppy diskette, etc. The number of tracks for a cylinder varies with the hardware configuration of the disk drive. However, the number of granules per LOGICAL track is fixed in accordance to the table below.

		Diskette	Granules/Track		Granules/Cylinder		Sectors/Granule

		 SS/SD					2										2										5
		 DS/SD					2										4										5
		 SS/DD					3										3										6
		 DS/DD					3										6										6

SS = single‑sided, DS = double‑sided, SD = single‑density, DD = double‑density

	TABLE 1

The GAT is divided into two tables. Bytes X'00' through X'5F' are the assignment/free table, that corresponds to an individual cylinder on the disk. Each bit within the byte is used to indicate which relative granules within the cylinder is assigned or free. A reset bit indicates a free granule, and a set bit indicates an assigned granule.

		Hex  00 FFFF FFFF FFFF FFF8 F8FF FFFF FBFF FFFF ................
		     10 FFFF FFFF FFFF FFF8 F8F8 F8F8 F8F8 FAF8 ................
		     20 F8F8 F8F8 F8F8 F8F8 FFFF FFFF FFFF FFFF ................
		Drv  30 FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF ................
		 2   40 FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF ................
		     50 FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF ................
		     60 F8F8 F8F8 F8F8 F8F8 F8F8 F8F8 F8F8 F8F8 ................
		Cyl  75 F8F8 F8F8 F8F8 F8F8 F8F8 F8F8 F8F8 F8F8 ................
		 17  80 F8F8 F8F8 F8F8 F8F8 FFFF FFFF FFFF FFFF ................
		11H  90 FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF ................
		     A0 FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF ................
		Sec  B0 FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF ................
		 00  C0 FFFF FFFF FFFF FFFF FFFF FFFF 0542 E042 .............B.B
		00H  D0 4D55 4C54 4944 4F53 3130 2F30 312F 3835 MULTIDOS04/01/89
		     E0 0D20 2020 2020 2020 2020 2020 2020 2020 .
		DM   F0 2020 2020 2020 2020 2020 2020 2020 2020

	Figure 1

Refer to the GAT table in figure 1.

Relative byte X'0C' has the value X'FB' (11111011). The bits set are 7,6,5,4,3,1,0. Therefore, granule 2 is free.

Relative byte X'1E' has the value X'FA' (11111010). The bits set are 7,6,5,4,3,1. Therefore, granules 2 and 0 are free.


Bytes X'60' through X'BF' are the available/locked out table that corresponds to a relative cylinder. The available/locked out table indicates which granules are locked out during formatting. A reset bit indicates an available granule, and a set bit indicates a locked out granule. All granules locked out during formatting are also assigned in the assignment/free table.

Hard disks and "P" density diskettes do not have an available/locked out table. If you use NEWDOS/80 diskettes (a form of "P" density) some have this table and others do not. If the number of LUMPS is greater than 96, then the balance of the available/locked out table should be set to FF.

Bytes X'C0' through X'CB' extends the assignment/free table from X'00' through X'CB' for hard disks, and are set to X'FF' for floppy diskettes.

Byte X'CC' contains the number of logical cylinders in excess of 35.

Byte X'CD' contains information about the diskette. (floppies)

		BIT 7		1 = DATA diskette.		0 = SYSTEM diskette.
		BIT 6		1 = Double density.		0 = Single density.
		BIT 5		1 = Double sided.			0 = single sided.
		BIT 0‑2	is one less than the number of granules per cylinder.


For "P" density diskettes and/or NEWDOS/80 diskettes updated with CAT :d(X), byte X'CC' contains the number of logical cylinders (LUMPS), and byte X'CD' contains the number of physical cylinders for the disk.

Bytes X'CE' and X'CF' contain the disk's master password hash code.


Bytes X'D8' through X'D7' contain the disk name, and bytes X'D8' through X'DF' contain the disk date.


Bytes X'E0' through X'FE' stores a system's disk AUTO command, if any. If byte X'E0' is X'0D', then there is no AUTO command.


HIT Organization
The Hash Index Table (HIT) is found on the second sector of the directory. The HIT is used to store, in a position that corresponds to the DIREC, the hash code for each active file in the directory. The hash code is computed by creating an 11 byte work space, eight for the filename (left justified and padded with spaces) and three for the extension (left justified and padded with spaces). This work space is processed through a hashing routine that produces a one byte value of X'01' through X'FF'. The HIT reduces the time required to access a file, through the operating system, by eliminating the need to check byte for byte each filename in the directory. After the system matches the hash code, the corresponding DIREC is examined for a byte for byte match of the filename/ext.


DIREC Organization
The third through the last directory sector contain 32 byte directory records (DIREC). The maximum number of directory records is 256, regardless of the number of sectors allocated to the directory. (The HIT storage is limited to 256.)

A file's DIREC sector can be displayed with ZAP/CMD. This option is obtained by pressing <E>, and requires the filename to be entered exactly as the file name appears in the directory (character case significant). Enter the target file name at the

		'Filespec ...............'

prompt. If ZAP/CMD finds the file, then the sector with the filespec's DIREC is displayed and you are in the Disk sectors option.

DIREC+00	This byte contains several attributes of a file.

		Bit 7	If this bit is zero, then this DIREC is the file's primary directory entry (FPDE). If this bit is one, then this DIREC is the file's extended directory entry (FXDE). Extended entries are required when a file has more than four segments. The maximum number of granules per segment is 32; therefore, any file with more than 128 granules will have an extended directory entry.

		Bit 6	Overlay files must have this bit set.

		Bit 5	Reserved for future use.

		Bit 4	This is the bit to indicate if a file is active or not, regardless of the other bits in DIREC+00, and/or bytes in the DIREC. If this bit is set, then the file is active. REMOVE resets this bit and removes the corresponding HIT byte. RESTOR resets this bit and recreates the corresponding HIT byte.

		Bit 3	If the bit is one, then the filename is hidden to directory display and/or print unless the invisible parameter, (I), is specified.

		Bits 2 through 0 ‑ Contain the access protection level of the file.

			111 = NONE
			110 = EXEC
			101 = READ
			100 = WRITE
			011 = not used
			010 = RENAME
			001 = REMOVE
			000 = full


DIREC+01 and DIREC+02

	These two bytes contain the hash code for the access password.
	In a FXDE, DIREC+01 is the reverse pointer to the previous FXDE or FPDE.


DIREC+03

	The value of this byte indicates how many bytes the file extends into its last record.


DIREC+04

	This byte contains the file's logical record length.

DIREC+05 through DIREC+12

	These eight bytes contain the filename. The filename is left justified and padded with spaces.


DIREC+13 through DIREC+15

	These three bytes contain the file's extension, if any. The extension is left justified and padded with spaces.


DIREC+16 and DIREC+17

	These two bytes contain the date of the last update to the file. DIREC+16 bits 6 through 1 are the year; DIREC+16 bit 0 and DIREC+17 bits 7 through 5 are the month; DIREC+17 bits 4 through 0 are the day.


DIREC+18 and DIREC+19

	These two bytes contain the time of the last update to the file. DIREC+18 bits 7 through 3 are the hour; DIREC+18 bits 2 through 0 and DIREC+19 bits 7 through 5 are the minutes; DIREC+19 bits 4 through 0 are the seconds divided by two.


DIREC+20 and DIREC+21

	These two bytes contain the number of physical records in the file in LSB/MSB order.


DIREC+22 through DIREC+29

	These bytes, used as pairs, form four segment fields. If the first byte is an X'FF', then the file is contained in the previous segment fields. (If DIREC+22 = X'FF', then the file uses no disk space.) If the first byte is X'00' through X'FD' (X'FE' is not used), then it represents the cylinder this file segment starts on. The second byte has the starting granule (on the cylinder in the first byte) in bits 7‑5, and the number of contiguous granules less one in bits 4‑0.


DIREC+30 and DIREC+31

	These bytes point to a FXDE if DIREC+30 is a X'FE', otherwise DIREC+30 must be a X'FF'. The pointer, DIREC+31, has the relative file entry offset in bits 7 through 5, and the relative directory file sector in bits 4 through 0. Directories normally start on physical sector 0; therefore, physical sector 2 is relative directory file sector 0.



NOTE: DIREC+02 through DIREC+21 are not used for FXDE's.

DIRECTORY STRUCTURE
DIRECTORY STRUCTURE

		HEX	   DECIMAL			ERROR MESSAGE

		00				 0				No error.
		01				 1				undefined error in MULTIDOS and ESOTERIC
		02				 2				undefined error in MULTIDOS and ESOTERIC
		03				 3				Lost data during read.
		04				 4				Parity error during read.
		05				 5				Data record not found during read
		06				 6				Attempted to read system data record.
		07				 7				HARD DISK ERROR.
		08				 8				Drive not available.
		09				 9				undefined error in MULTIDOS and ESOTERIC
		0A				10				Due to memory usage, file can’t be extended. (MODEL I/III)
		0B				11				Lost data during write.
		0C				12				Parity error during write.
		0D				13				Data record not found during write.
		0E				14				Write fault on disk drive.
		0F				15				Write protected media.
		10				16				Drive not available.
		11				17				Directory read error.
		12				18				Directory write error.
		13				19				Improper file name.
		14				20				Granule allocation table read error.
		15				21				Granule allocation table write error.
		16				22				Hash index table read error.
		17				23				Hash index table write error.
		18				24				File not in specified directory.
		19				25				File access denied.
		1A				26				Directory space full.
		1B				27				Disk space full.
		1C				28				End of file encountered.
		1D				29				No record found.
		1E				30				Full directory. File can't be extended.
		1F				31				File not found.
		20				32				Improper drive number specified.
		21				33				undefined error in MULTIDOS and ESOTERIC
		22				34				Load file format error.
		23				35				Memory fault.
		24				36				Attempted to load ROM memory. (MODEL I/III)
		25				37				Access attempted to protected file.
		26				38				File has not been opened.
		27				39				Drive configuration one volume.
		28				40				Drive configuration error.
		29				41				Corrupt DIREC structure.

When an error occurs involving the directory, MULTIDOS and ESOTERIC generate two error messages. For example, if the disk in drive zero is write protected and an AUTO command is issued, MULTIDOS and/or ESOTERIC responds with:

		Granule allocation table write error.
		Write protected media.

Typically, you would use the second error message to resolve the problem.

Possible causes/Descriptions of errors:

Access attempted to protected file. ‑ ACCESS password given, but UPDATE password required.

Attempted to read system data record. ‑ Disk read of a directory cylinder without going through the MULTIDOS or ESOTERIC directory read routine.

Corrupt DIREC structure. – Link to an extended directory record is wrong. Or, primary directory entry has a link to an extended directory record that doesn’t require one.

Data record not found during read/write. ‑ The track, side, or sector number is not found. A flawed diskette causes this error, or a diskette formatted with different tracks per inch value than the drive it is in.

Directory read/write error. ‑ A read/write operation, involving the directory, failed. Refer to the second error message.

Directory space full. ‑ All DIREC slots are used. See ZAP/CMD for DIREC detail.

Disk space full. ‑ All granules have been assigned.

Drive configuration error. ‑ The DCT and the disk's configuration do not agree.

Drive configuration one volume. ‑ Side one selected for a logical drive with a single volume configuration.

Drive not available. ‑ Diskette not spinning in the selected drive.

End of file encountered. ‑ An attempt is made to read 1 unit past the EOF.

File access denied. ‑ Incorrect password given.

File has not been opened. ‑ An I/O attempt was made to an unopened file.

File not found. ‑ Filespec is not on any mounted disk.

File not in specified directory. ‑ Filespec is not in the specified directory.

Full directory. File can't be extended. ‑ A file is being expanded and requires an extended entry; however, there are no DIREC slots available.

Granule allocation table read/write error. ‑ A read/write operation, involving the GAT, failed. Refer to the second error message.

Hash index table read/write error. ‑ A read/write operation, involving the HIT, failed. Refer to the second error message.

Improper drive number specified. ‑ The drivespec is not in the range of 0 through 7.

Improper file name. ‑ Filespec syntax incorrect or no filespec given.

Load file format error. ‑ Load routine didn't know where to put the file.

Lost data during read/write. ‑ Disk I/O loop too slow, or hardware problem.

Memory fault. ‑ Load routine detected a bad RAM byte or no RAM.

No record found. ‑ An attempt is made to read > one unit past the EOF.

Parity error during read/write. ‑ A read/write failed (flawed disk).

Write fault on disk drive. ‑ Definitely a hardware problem.

DOS ERRORS
DOS ERRORS
Write protected media. ‑ A write attempt to a write protected disk.

