Entry Points for ESOTERIC

Entry points for ESOTERIC
[bookmark: _GoBack][bookmark: OLE_LINK3][bookmark: OLE_LINK4]All numbers are hexadecimal unless suffixed with ‘d’. When specific models are noted for an entry point, any additional entry points refer to those specific model(s) until different specific models are noted. If an entry point has multiple capabilities, some capabilities may be noted by specific models. This does not supersede the specific models for entry points. 

MODEL 4 and ESOTERIC (MAX-80 either SHIFT key):
<LEFT‑SHIFTF1> cancels <LEFT‑SHIFTF2> and/or <LEFT‑SHIFTF3>

<LEFT‑SHIFTF2> activates the <CLEAR> key as an ALT key. When the <CLEAR> key is held down and a letter key, A through Z, is pressed, the value returned is the letter key code plus 40. The <LEFT‑SHIFTF2> function recognizes the condition of the CAPS mode. i.e., In CAP‑LOCK <ALTC> = 83, and <ALTSHIFTC> = 83. In upper/lower case <ALTC> = A3, and <ALTSHIFTC> = 83.

<LEFT‑SHIFTF3> activates the <CLEAR> key as an ALTCTRL key. When the <CLEAR> key is held down and another key is pressed including <ENTER>, <BREAK>, and the arrow keys, the value returned is the key pressed plus 80. When the <CLEAR> key is held down and a shifted (either <SHIFT> key) letter key is pressed, the value returned is the letter key code plus 60. i.e., <ALTCTRLC> = E3, <ALTCTRLSHIFTC> = C3. The <LEFT‑SHIFTF3> function disregards the condition of the CAPS mode.

For the values returned by these keys, please refer to Appendix A.


The following is the format used for entry points:

Hexadecimal entry point address (column 1)


ADDR [label]	brief description

							The label surrounded by square brackets (the label starts in column 7)


MAX-80:
0000 [SUPV]	CLS, VIDEO WIDTH, and FUNCTION KEYS

						INPUT		AF on exit			FUNCTION
						A		B
						0		n/a		1F						Clear display
						1		n/a		00						Set VIDEO to 40x10 and clear display
						2		n/a		00						Set VIDEO to 50x18 and clear display
						3		0			B register		Set F1 through F4 to their default values
						3		1			B register		Set F1 to routine @ DE and VD (see below)
						3		2			B register		Set F2 to routine @ DE and VD
						3		3			B register		Set F3 to routine @ DE and VD
						3		4			B register		Set F4 to routine @ DE and VD
						3		5			B register		Set F5 <SHIFTF4> to routine @ DE and VD
						3		>5		B register		VD: value (DATA) with F-key jump -2
						4		n/a		00						perform <SHIFT-F1>
						5		n/a		00						perform <SHIFT-F2>
						6		n/a		00						perform <SHIFT-F3>
						>6	n/a		A-6						no function (ignored)

MODEL 4:
0000 [SUPV]	CLS, VIDEO WIDTH, and FUNCTION KEYS

						INPUT		AF on exit			FUNCTION
						A		B
						0		n/a		1F						Clear display
						1		n/a		00						Set VIDEO to 40x10 and clear display
						2		n/a		00						Set VIDEO to 50x18 and clear display
						3		0			B register		Set F1 through F6 to their default values
						3		1			B register		Set F1 to routine @ DE and VD (see below)
						3		2			B register		Set F2 to routine @ DE and VD
						3		3			B register		Set F3 to routine @ DE and VD
						3		4			B register		Set F4 <RIGHT‑SHIFTF1> to routine @ DE and VD
						3		5			B register		Set F5 <RIGHT‑SHIFTF1> to routine @ DE and VD
						3		6			B register		Set F6 <RIGHT‑SHIFTF3> to routine @ DE and VD
						3		>6		B register		VD: value (DATA) with F-key jump -2
						4		n/a		00						perform <LEFT‑SHIFT-F1>
						5		n/a		00						perform <LEFT‑SHIFT-F2>
						6		n/a		00						perform <LEFT‑SHIFT-F3>
						>6	n/a		A-6						no function (ignored)

With a function key routine set, the KEYBOARD scan routine executes the function, and then returns with whatever is in the A register. If a key value is also desired, then LD A with the character just before the last RET instruction. If no key value is desired, then execute a XOR A just before the last RET instruction. Function key commands/characters do not repeat.



MODEL I, MODEL III, MAX-80, and MODEL 4:
The following entry points are for the MODEL I, MODEL III, MAX-80 and MODEL 4 using MULTIDOS. For the Model 4 using ESOTERIC, please refer to Entry points for ESOTERIC for entry point addresses; and, additional entry points.



MODEL I, MODEL III, MAX-80, and MODEL 4:
0003 [IRAM]		If 17, then we are in a MAX-80 or MODEL 4. If 11 then we are in ESOTERIC.

MAX-80 and MODEL 4:
0004					Contains the VIDEO width

0005 [STKEY]	Jumps to special first position keystroke when 40 is called. The address of the routine is loaded into 06. After performing some test on the keystroke, if it is not what you want simply return. Otherwise, you will have to remove (at least) two calls from the stack similar to this form:
										POP	QQ	;call to 0005
										POP	HL	;restore HL register
										POP	QQ	;call to 0040


MODEL I, MODEL III, MAX-80, and MODEL 4:
0008					Not used in DOS. BASIC normal RST 08.
0010					Jumps to PARSE under DOS. BASIC normal RST 10.
0013 [GETBT]	Get file byte into A register: DE => FCB (opened).
0018					Compare HL to DE using only AF.
001B [PUTBT]	Put byte in A register to device or file: DE => DCB or FCB (opened).
0020 					Not used by DOS. BASIC normal RST 20.
0028					Load overlay without returning to address after RST 28. For the MAX-80, MODEL 4, and ESOTERIC pressing the <BREAK> key does not go here!
002B [GETKI]	Scans keyboard once, returns 0 if no key, otherwise returns with ASCII value of key pressed in A register.
0030					Call to load/execute DEBUG.
0033 [PUTVO]	Puts character in A register onto video display. Returns with displayed character in A and the Z flag set.
0038					Used for Interrupt Mode 1.
003B [PUTPR]	Outputs character in A register to the device in the printer DCB. Returns with printed character in A and the Z flag set.
0040 [LINE]		Input into (HL) B characters (jumps to 05D9, use in place of 05D9).

0049 [KWAIT]	Calls 2B until a key is pressed.

MAX-80 and MODEL 4:
0050 [GETSI]	Get byte from RS‑232 into A register.
0055 [MACH]		If 01, then we are in a MODEL I or MAX-80 environment.

MODEL 4:
0055 [PUTSO]	Put byte in A register to RS‑232 (yes, the 0055 is correct same as MACH).

MAX-80:
0056 [PUTSO] 	Put byte in A register to RS‑232.

MODEL 4:
005A [IMAGE]	Contains image of PORT 84.

MODEL 4:
005C [WHERE]	Call to locate PC register. i.e., LD HL,PC. This is the same as 000B in the ROM.

MODEL I, MODEL III, MAX-80, and MODEL 4:
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]0060 [DELAY]	Delay for interval. Uses BC for delay value. Exit: BC =0, A =0, “Z” set.
							Some estimated delays (in microseconds):
						 BC				MODEL I			MODEL III			MAX-80			MODEL 4
						0000			960,472d		969,713d			944,231d		1,034,339d	
						F780			928,285d		937,516d			912,879d		999,996d
						8790			508,630d		513,510d			500,007d		547,723d
						8544			499,998d		504,810d			491,535d		538,443d
						83FF			495,235d		500,001d			486,852			533,314d
						7BC0			494,297d		468,776d			456,437d		499,996d

MODEL 4:
0800 ‑ 08AF		RIGID disk driver area.
08B0 - 08DF   Extended memory auxiliary driver area.
08E0 - 08FF   Screen saver auxiliary driver area.

MAX-80 and MODEL 4:
0900 ‑ 2FFF		Application area 3: If an application needs this area; and, CMD"fffff" is available, then the application must perform instructions similar to the code segment on the last page of Entry points for ESOTERIC.

MODEL 4:
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]3000 ‑ 37FF		Application area 2: Used by several LIBRARY commands and utilities. An application may this area during CMD"fffff" provided the application sets bit 4 of SM1. Please see the last page of Entry points for ESOTERIC.

MAX-80:
3000 – 33FF		The second page of VIDEO refresh RAM.

3400 – 36FF		Application area 2: Used by several LIBRARY commands and utilities. An
3900 – 3BFF		application may this area during CMD"fffff" provided the application sets bit 4 of SM1. Please see the last page of Entry points for ESOTERIC.

MODEL I, MODEL III, MAX-80, and MODEL 4:
3800 ‑ 38FF		Pseudo‑RAM used for detecting key presses.

3C00 ‑ 3FFF		VIDEO refresh RAM. The MULTIDOS and ESOTERIC video codes:

	CODE	ACTION
	00‑06	Ignored
	07		Beep (MAX-80, MODEL 4, and ESOTERIC)
	08		Backspace cursor one position and erase character under cursor
	09		Ignored
	0A		Linefeed/carriage return and erase new line
	0B‑0C	Ignored
	0D		Linefeed/carriage return and erase new line
	0E		Enable cursor character
	0F		Disable cursor character
	10		Enable reverse video/set reverse video high bit routine (MODEL 4 and ESOTERIC)
	11		Reset reverse video high bit routine (MODEL 4 and ESOTERIC)
	12		Set all VIDEO refresh RAM from cursor position to end of frame to value in (404C) (MAX-80, MODEL 4, and ESOTERIC [1221])
	13		Position cursor to HOME position (does not reset WIDE display, does not disable reverse video) (MAX-80, MODEL 4, and ESOTERIC)
	14		Scroll VIDEO and cursor up one line (MAX-80, MODEL 4, and ESOTERIC)
	15		Swap space compression/special characters (MODEL III, MODEL 4, and ESOTERIC)
	16		Swap alternate special characters with special characters (MODEL III flips bit 3 of 4210) (MODEL III, MODEL 4, and ESOTERIC)
	17		Set video to WIDE display
	18		Backspace cursor one position
	19		Advance cursor one position
	1A		Advance cursor one line
	1B		Back cursor one line
	1C		Homes cursor, disables reverse video, and resets WIDE display
	1D		Position cursor to beginning of line
	1E		Set all VIDEO refresh RAM from cursor position to end of line to 20
	1F		Set all VIDEO refresh RAM from cursor position to end frame to 20
	20‑BF	Display character at current cursor position and advance cursor.
	C0‑FF	Display N‑0C0 spaces and advance cursor position accordingly. If in special character mode, display character and advance cursor.

The following labels have the same meaning for all versions of MULTIDOS and ESOTERIC. Please refer to this table to determine the address for each model. If the address is the same for all versions of MULTIDOS then the address is shown shaded in
	light green



	Label
	MODEL I
	MODEL III
	MAX-80
	MODEL 4
	ESOTERIC

	JCL1
	404B
	446C
	400A
	400A
	1212

	SPOOL
	4053
	4053
	400B
	400B
	123B

	LINK
	4054
	4054
	400C
	400C
	123C

	ROUTE
	4055
	4055
	400D
	400D
	123D

	MEMTP
	4056
	4056
	400E
	400E
	1213

	DOBUF
	4058
	4058
	4010
	4010
	1215

	NULLS
	405A
	405A
	4012
	4012
	122A

	KBDCB *
	4015
	4015
	4015
	4015
	120B

	VODCB *
	401D
	401D
	401D
	401D
	1217

	PRDCB *
	4025
	4025
	4025
	4025
	1222

	TODOS *
	402D
	402D
	402D
	402D
	0883

	ABORT *
	4030
	4030
	4030
	4030
	0846

	SIDCB
	n/a
	41E5
	403A
	403A
	122B

	SODCB
	n/a
	41ED
	403D
	403D
	122C

	TIC
	4040
	4216
	4040
	4040
	120A

	Time Copy
	41FB
	426F
	n/a
	4151
	1351

	Time Storage
	4041
	4217
	n/a
	4217
	0050

	MMB
	430E
	4215
	430E
	421D
	1245

	OLC
	430F
	426A
	430F
	421E
	1246

	OLB
	4310
	426B
	4310
	421F
	1247

	OLA
	4311
	426C
	4311
	4220
	1248

	SM0
	430C
	426D
	430C
	4221
	1249

	SM1
	430D
	426E
	430D
	4222
	124A

	KIM
	4047
	4265
	4047
	4223
	005E

	COMBF
	4318
	4225
	4318
	4225
	(0060)

	STKLD
	41E5
	41E5
	43FE
	42FE
	14FE

	IOBUF *
	4200
	4300
	4200
	4300
	1500

	DOS
	4400
	4400
	4400
	4400
	085B

	DATA
	4403
	4403
	4403
	4403
	1259

	EXEC
	4405
	4405
	4405
	4405
	0865

	ERROR *
	4409
	4409
	4409
	4409
	0861

	DEBUG
	440D
	440D
	4308
	440D
	084C

	TOPMM *
	4049
	4411
	4049
	4411
	0062

	MXLIN *
	n/a
	n/a
	4416
	4416
	n/a

	CAT *
	4419
	4419
	4419
	4419
	0849

	FILK *
	441C
	441C
	441C
	441C
	0803

	INIT *
	4420
	4420
	4420
	4420
	081C

	OPEN *
	4424
	4424
	4424
	4424
	0828

	CLOSE *
	4428
	4428
	4428
	4428
	080C

	DOING
	442B
	442B
	442B
	442B
	1211

	DLETE *
	442C
	442C
	442C
	442C
	080F

	LOAD *
	4430
	4430
	4430
	4430
	081F

	LRUN *
	4433
	4433
	4433
	4433
	0822

	
Label
	MODEL I
	MODEL III
	MAX-80
	MODEL 4
	ESOTERIC

	READ *
	4436
	4436
	4436
	4436
	0837

	WRITE *
	4439
	4439
	4439
	4439
	083D

	VERF *
	443C
	443C
	443C
	443C
	083A

	POBOF *
	443F
	443F
	443F
	443F
	082E

	POSN *
	4442
	4442
	4442
	4442
	0834

	BCKSP *
	4445
	4445
	4445
	4445
	0806

	POEOF *
	4448
	4448
	4448
	4448
	0831

	DEXT *
	444B/4473
	444B/4473
	444B/4473
	444B/4473
	0800

	DIVID *
	4451
	4451
	4451
	4451
	0858

	PARAM *
	4454/4476
	4454/4476
	4454/4476
	4454/4476
	087A

	FIXDT
	445C
	n/a
	n/a
	n/a
	n/a

	PUNCH *
	n/a
	n/a
	445C
	445C
	005A

	DSTAT *
	n/a
	n/a
	445E
	445E
	08D5

	JKL
	4461
	4461
	4461
	4461
	0877

	CEOF
	4464
	4464
	4464
	4464
	0809

	VOD *
	4467
	4467
	4467
	4467
	088F

	PRT *
	446A
	446A
	446A
	446A
	088C

	GTIME *
	446D
	446D
	446D
	446D
	086E

	GDATE *
	4470
	4470
	4470
	4470
	0868

	DEXT *
	444B/4473
	444B/4473
	444B/4473
	444B/4473
	0800

	PARAM *
	4454/4476
	4454/4476
	4454/4476
	4454/4476
	087A

	DOTIT
	4479
	4479
	4479
	4479
	0889

	ADRQ
	447C
	447C
	447C
	447C
	08C6

	LWAIT
	4497
	4497
	4496
	4497
	08CC

	FPOS
	44A1
	44A1
	44A1
	44A1
	0812

	STATP
	n/a
	n/a
	44AB
	44AB
	0069

	MOTON
	44C9
	44C9
	44C9
	44C9
	08C9

	GRDUM
	44CC
	44CC
	44CC
	44CC
	086B

	SPRMT
	44CF
	44CF
	44CF
	44CF
	087D

	IUS *
	4410
	44D2
	4410
	44D2
	0871

	DUS *
	4413
	44D5
	4413
	44D5
	085E

	GTDCC
	44DA
	44DA
	44DA
	44DA
	08D8

	GTDCT
	44DB
	44DB
	44DB
	44DB
	08D9

	READV
	44DE
	44DE
	44DE
	44DE
	n/a

	READS
	44E1
	44E1
	44E1
	44E1
	08DF

	WRITS
	44E4
	44E4
	44E4
	44E4
	08E2

	DIRRD
	44E8
	44E8
	44E8
	44E8
	08E6

	DIRWT
	44EB
	44EB
	44EB
	44EB
	08E9

	RDIRP
	44EE
	44EE
	44EE
	44EE
	08EC

	WDIRP
	44F1
	44F1
	44F1
	44F1
	08EF

	USFR
	44F4
	44F4
	44F4
	44F4
	08F2

	GETDT
	44F7
	44F7
	44F7
	44F7
	08DC

	FIXRR *
	n/a
	n/a
	44FA
	44FA
	08A1

	DCT
	4500
	4500
	4500
	4500
	0900



Although this table includes ESOTERIC, please refer to the Entry points for ESOTERIC section for additional ESOTERIC entry points.

     [JCL1]	Holds the nesting level of a DO file when input is required.

     [SPOOL]	This byte is described as follows:

			BIT			IF SET                			IF RESET               
			 0			inhibit LINK								permit LINK
			 1			inhibit un‑LINK							permit un‑LINK
			 2			inhibit ROUTE								permit ROUTE
			 3			inhibit un‑ROUTE						permit un‑ROUTE
			 4			ROUTE to file active				ROUTE to file inactive
			 5			SPOOLER active							SPOOLER inactive
			 6			SPOOLER buffer full					SPOOLER buffer not full
			 7			SPOOLER buffer has data			SPOOLER buffer empty

     [LINK]		This byte is described as follows:

			BIT			IF SET                			IF RESET               
			 0			PR linked to SO							PR not linked to SO
			 1			PR linked to DO							PR not linked to DO
			 2			DO linked to PR							DO not linked to PR
			 3			DO linked to SO							DO not linked to SO
			 4			SO linked to PR							SO not linked to PR
			 5			SO linked to DO							SO not linked to DO

	Please note the next two bits are used for printer functions:

			 6	PR output to SO									PR output to parallel port

			 7	Linefeed generated							Carriage return alone
					after each Carriage return


     [ROUTE]	This byte is described as follows:

			BIT			IF SET                			IF RESET               
			 0			PR routed to SO or file			PR not routed to SO
			 1			PR routed to DO							PR not routed to DO
			 2			DO routed to PR or file			DO not routed to PR
			 3			DO routed to SO							DO not routed to SO
			 4			SO routed to PR							SO not routed to PR
			 5			SO routed to DO or file			SO not routed to DO
			 6			KI routed to SI							KI not routed to SI
			 7			SI routed to KI							SI not routed to KI


     [MEMTP]	This word contains TOPMEM prior to executing DO files.

     [DOBUF]	This word is the pointer to current DO File Control Block.

     [NULLS]	Bits 7‑3 contain the left margin, bits 2‑0 contain the number of NULLS (00) sent after a linefeed.

MODEL I, MODEL III, MAX-80, and MODEL 4:
4015 [KBDCB] 	These eight bytes are defined as the KEYBOARD Device Control Block (DCB).
		DCB+0			This byte normally contains 1
		DCB+1,2		Driver address
	MODEL I and MODEL III:
		DCB+3
					BIT	0 Used by printer routine							SET = hard form feed
							1 Used by printer routine							SET = software vertical tab
	MODEL I:
		DCB+4
					BIT	5 lower case													SET = lower case
	MODEL III:
		DCB+4
					BIT	0 upper case													SET = upper case
	MODEL I and MODEL III:
		DCB+5,6		Blink rate
		DCB+7		  Cursor blinks if this byte is zero.
	MAX-80, and MODEL 4:
		DCB+3,4		Driver address storage during route
		DCB+5
					BIT	0 Used by printer routine							SET = hard form feed
							1 Used by printer routine							SET = software vertical tab
							2 Space compression/Special						SET = special characters
							3 lower case/CAP lock									SET = lower case
							4 key beep														SET = key beep
							5 blinking cursor											SET = blink
							6 graphics												<[LEFT]‑SHIFTF2> sets this bit.
							7 high bit set										<[LEFT]‑SHIFTF3> sets this bit.
		DCB+6		VIDEO cursor character
		DCB+7		VIDEO scroll protect. The number of lines protected is determined by the highest bit set. The number of lines = N+1 where bit N is set. i.e., set bit 4 to protect 5 lines (protects 1 to 8 lines).

MODEL I, MODEL III, MAX-80, and MODEL 4:
401D [VODCB] 	These eight bytes are defined as the VIDEO Device Control Block (DCB).
		DCB+0			This byte normally contains 7
		DCB+1,2		Driver address
		DCB+3,4		Video refresh RAM position
									MODEL I/III:	3C00 to 3FFF
									MAX-80:				3C00 to 3FFF or 3C00 to 3FFF and 3000 to 337F
																(3380 through 33FF is used by BASIC and SSAVER/CMD)
									MODEL 4:			3C00 to 3FFF
									NOTE: For the MAX-80 and MODEL 4 please refer to FIXRR (44FA)
		DCB+5			Character storage if cursor is on
	MODEL I and MODEL III:
		DCB+6			VIDEO cursor character
		DCB+7			not used
	MAX-80, and MODEL 4:
		DCB+6			VIDEO column position (0 to 3F or 0 to 4F)
		DCB+7			VIDEO row position (0 to F or 0 to 17)

MODEL I, MODEL III, MAX-80, and MODEL 4:
4025 [PRDCB] 	These eight bytes are defined as the PRINTER Device Control Block (DCB).
		DCB+0			This byte normally contains a 6
		DCB+1,2		Driver address
		DCB+3			Maximum number of printed lines per page
		DCB+4			Line counter (base = 0)
		DCB+5			Maximum number of characters per line
		DCB+6			Character counter (base = 0)
		DCB+7			The number of non‑printed lines per page (sum of top and bottom margins)

402D [TODOS]	Exit to indicate the completion of a DOS command, error or no error.

4030 [ABORT]	If not in BASIC, jumps to 402D after resetting Stack Pointer to the DOS stack, [STKLD], and prompts you "Insert SYSTEM <ENTER>". If in BASIC, returns you to the prompt (safe exit from unknown territory provide system RAM has not been contaminated).

MODEL III is eight bytes, and; MAX-80 and MODEL 4 are three bytes
     [SIDCB]	DCB for the RS‑232 input.

     [SODCB]	DCB for the RS‑232 output.

     [TIC]		This bytes increases by one for each real time interrupt.

     [KIM]		Points to the terminator byte after executing a DOS function.

     [TOPMM]	This word contains the address of the highest available memory location for DOS. BASIC temporarily sets this word to a different value during CMD"fffff" execution. The contents of (TOPMM) is referred to as TOPMEM.

MODEL 4:
4048 [BEE0]		Pointer to sound routine. Tone in A and duration in E.

MAX-80 and MODEL 4:
404C [CEOFC]	Stores character for write to end of VIDEO when a 12 is sent to VIDEO routine.

404D [BREAK]	BREAK KEY status. If non‑zero, the KEYBOARD returns a zero when <BREAK> is pressed. The DOS command mode sets this byte to zero.

404E [PARSE]	Increments the HL register pair, interrogates the byte in HL, skips spaces and returns with "C" set if numeric or "Z" set if 3A and/or 0.

MODEL I, MODEL III, MAX-80, and MODEL 4:
405D [DBSP]		This area (35 bytes) are used as DEBUG scratch pad when DEBUG is active.

4080 ‑ 4151		Scratch pad used by BASIC and several DOS functions.

     [MMB]		Set to non‑zero to inhibit Minidos. The DOS and BASIC command modes set this byte to zero. The overlay loader sets this byte to a non‑zero value before loading an overlay, and resets this byte to zero after completion of the overlay function.

     [OLC]		Storage of the overlay mask value plus one of the overlay in the overlay area when Minidos is invoked. Upon Minidos exit, Minidos reloads this overlay and sets this byte to zero.

     [OLB]		The overlay mask of the previous overlay when a new overlay is executed.

     [OLA]		Current overlay mask. The overlay mask is bits 5, 3, 2, 1, and 0.

     [SM0]		File attributes. The following comments apply if the noted bit is set.
							BIT 0.	After a file is OPENed this bit is set if the file has an attribute of EXEC and/or NONE.
							BIT 1.	Set if LRUN, 4433, is entered. This bit is reset before the program executes.
							BIT 2.	Ignore PASSWORDS. Reset when file is OPENed.
							BIT 3.	Get file attributes from special seven‑byte area (doesn't RAM date). Reset after file is CLOSEd.
							BIT 4.	Set if EXEC, 4405, is entered. This bit is reset at the DOS command prompt.
							BIT 5.	Accept ! " # $ % & < > ? @ in a filespec.
							BIT 6.	Accept numbers as the first character in a filespec and/or extension.
							BIT 7.	Do not convert lowercase to uppercase. (accepts any character greater than 3D in filespec.)

     [SM1]		System attributes. The following comments apply if the noted bit is set.
							BIT 0. Debug active.
							MODEL I, MODEL III, MAX-80, and MODEL 4:
							BIT 1. Library1/EXT is in RAM from 5200 to 68FF.
							ESOTERIC:
							BIT 1. Library1/EXT is in RAM from 4A00 to 60FF.
							MODEL I, MODEL III, MAX-80, and MODEL 4:
							BIT 2. Library2/EXT is in RAM from 5200 to 68FF.
							ESOTERIC:
							BIT 2. Library2/EXT is in RAM from 4A00 to 60FF.
							MODEL I and MODEL III:
							BIT 3. APPEND and/or RESTOR invoked in Library2/EXT.
							BIT 4. DIR invoked in Library1/EXT
							MAX-80 and MODEL 4:
							BIT 3. Library3/EXT is in RAM area 5200 to 68FF.
							ESOTERIC:
							BIT 3. Library3/EXT is in RAM area 4A00 to 60FF.
							MAX-80:
							BIT 4. 3400 to 36FF and/or 3900 to 3BFF has been altered.
							MODEL 4:
							BIT 4. 3000 to 37FF has been altered.
							ESOTERIC:
							BIT 4. 4200 to 49FF has been altered.
							BIT 5. In BASIC. This bit is reset during CMD"fffff".
							BIT 6. Type ahead has bytes in the type-ahead buffer.
							BIT 7. DO active.

     [COMBF]	DOS command mode input buffer. MODEL I and MODEL III are 64d bytes. MAX-80 MODEL 4, and ESOTERIC are 81d (sic) bytes; however, you can only input 80d characters.

     [STKLD]	The DOS stack area is quite sufficient. For the MAX-80, MODEL 4, and ESOTERIC the stack has ABORT above STKLD in case a return is invoked with no return pending. The stack depth is as follows:

							MODEL I				MODEL III				MAX-80				MODEL 4				ESOTERIC
		Location	41E5H					41E5H						43FEH					42FEH					14FEH
		Depth			 175d					 175d						 149d					 136d					 144d

							For both the MAX-80 and MODEL 4, the command buffer is just below the stack area (sort of gives you additional 81d bytes).


Time Storage is in ssmmhhyyddmm format. If the interrupts are enabled Time Storage is updated once per second.

Time Copy is a copy of Time Storage that is used to set the date and time (approximate time) if the computer is re-booted. NOTE: MODEL I time copy does not have seconds (format is mmhhyyddmm).


MODEL I and MAX-80:
4200	[IOBUF]	General purpose 100 byte I/O buffer. Reference MODEL III/4 as 4300.

MODEL III and MODEL 4:
4300	[IOBUF]	General purpose 100 byte I/O buffer. Reference MODEL I & MAX-80 as 4200.


4400 [DOS]		Entry to load Command/DOL and enter the DOS command level. The Stack Pointer is loaded with the system stack, STKLD, and DO is checked. If DO is active, key characters are obtained from the DO file. If DO is not active, the contents of KIM is examined to see if the terminator was a comma, indicating a multiple DOS command. If the contents of KIM is not a comma, then 'MULTIDOS' is printed and you may input a DOS command.

4403 [DATA]		This word has information for extension data.

4405 [EXEC]		Entry to execute the command at HL. On exit the HL is at the first byte past the terminator ‑ comma and/or space. {CALL EXEC}

4409 [ERROR]	Entry point to DOS error library. Error code is the lower 6 bits of the A register. If bit 6 is set, then the decimal error is not printed. If bit 7 is set, then this routine returns to the caller. If bit 7 is not set, this routine exits to 402D.

     [DEBUG]	Debugger load/execute code.

     [TOPMM]	This word contains the address of the highest available memory location for DOS. BASIC temporarily sets this word to a different value during CMD"fffff" execution.

MAX-80 and MODEL 4:
4416 [MXLIN]	VIDEO maximum line condition. Returns in 40X10: A=40, D=10; in 50X18: A=50, D=18. i.e., A call to this address returns the number of columns in the A register and the number of rows in the D register.

4419 [CAT] ‑ Obtain directory (unsorted) on a mounted disk.

	Entry:
		A  = not used.
		B  = function. (see below)
		C  = logical drive spec.
		DE = not used.
		HL =	RAM area, if function directs to RAM. You must either reserve all of memory from (TOPMM) to FFFF or ensure that this is below (TOPMM).


	Temporary exit:	(if any of bits 3,4, and/or 5 is set in B at entry). Call again to get the balance of the directory.

		A <> 0 with Z set if no error.
		HL = free granules.
		BC = ?
		DE = ?
		SP = free to abort reentry. However, proper abort is put FF in OLA, 4220.


	Full exit:
		A  = error code if Z flag not set.
		B  = number of directory sectors read.
		C  = ?
		HL = free granules.
		DE = last RAM byte used +1, else 0 if function does not direct to RAM.

	Function:
		Bit pattern of B register.

			BIT		SET               											RESET           
			 0		Place files in RAM											Display onto VIDEO
			 1		Include I files
			 2		Include S files – requires bit 1 set
			3‑5		Bits 3 ‑ 5 are the lower protect area
						in lines + 3
			 6		override bits 0‑5, and return with
						free granules in HL.
			 7		Return with error												Display error at
						in A register.													current cursor position.

						The A register contains the error, regardless of bit 7.

	When the directory information is directed to RAM, the format is: 8 bytes disk name, 8 bytes disk date, then 10 bytes for each file ‑ padded to the right with spaces. If RAM area is below (TOPMM), then usage is limited to (TOPMM). See sample program 1.


441C [FILK]		Entry DE => FCB (20 bytes), HL => filespec. FILK transfers the filespec from (HL) to (DE). Case conversion is in accordance to the bits in SM0. A = error.

File Control Block

A file control block, FCB, is 20 contiguous bytes of RAM designated by the user. Before open, the FCB has the filespec left justified, terminated with 0D and/or 03. After open the FCB is defined as follows:

FCB+00:			BIT 7	Set to indicate an open file.
						BIT 6	Set by POSN (i.e., RANDOM I/O in BASIC). Having this bit set retains the EOF on close, unless the file is extended.
						BIT 5	Set if the buffer does not contain the current sector.
						BIT 4	Set if the buffer contents have been changed.
						BITS 3‑1 Access password level.
						BIT 0	Set forces CLOSE to write a new DIREC. This bit is set whenever a write is made to the file.

FCB+01:			reserved for future use

FCB+02:			Only used by BASIC during OPEN"O" and/or OPEN"E".

FCB+03,+04:	Buffer address for reads and/or writes. Initially set to HL when INIT and/or OPEN is executed.

FCB+05:			PNR. Position in Next Record (NRN = FCB+0A, FCB+0B)

FCB+06:			The logical drive number (bit 4 indicates the second side of a two‑volume drive).

FCB+07:			DIREC position code.

FCB+08:			PER. Position in Ending Record. (ERN = FCB+0C, FCB+0D)

FCB+09:			LRL. Logical Record Length.

FCB+0A,+0B: NRN. Next record number.

FCB+0C,+0D: ERN. Ending record number.

FCB+0E,+0F: A copy of DIREC+16 and DIREC+17 (All numbers are hexadecimal!).


The balance of the FCB ‑ FCB+10 through FCB+1F ‑ contain data in 4 byte clusters.

FCB+10 through FCB+13:	First two bytes are the total granules prior, the next byte is the starting cylinder for this extent, and the last byte contains the relative granule (bits 7,6,5) and the number of contiguous granules less one (bits 4,3,2,1,0).

FCB+14 through FCB+17, FCB+18 through FCB+1B, and FCB+1C through FCB+1F are the same as FCB+10 through FCB+13.

In the description of following entry points, if an error can occur, is indicated with "A = error" at the end of the description. No error if the Z flag is set.

4420 [INIT]		Entry: DE => FCB (with filespec), HL => 100 byte buffer. INIT calls OPEN, 4424, to see if the file exists. If the file exists, control returns to the caller. Otherwise, the file is created with the logical record length set to the contents of the B register, then the file is opened and the C flag is set. A = error.

4424 [OPEN]		Entry: DE => FCB (with filespec), HL = > 100 byte buffer. OPEN modifies the FCB containing the filespec to open. The LRL is extracted from the DIREC of the filespec and not from the B register. A = error.

4428 [CLOSE]	Entry: DE => FCB (opened). CLOSE completes, if necessary, the last write to the filespec, updates the DIREC and dates the file. Mandatory after a write to a file. A = error.

442B [DOING]	This byte contains the nesting level of DO activity.

442C [DLETE]	Entry: DE => FCB (opened). DLETE deallocates all granules assigned to the filespec. A = error.

4430 [LOAD]		Entry: DE => FCB (filespec). LOAD places the filespec into RAM. A = error.

4433 [LRUN]		Entry: DE => FCB (filespec). LRUN calls LOAD, and pushes the entry point. A return is executed if the file has an attribute of EXEC and/or NONE; else, if DEBUG is active, LRUN transfers to DEBUG. A = error.

4436 [READ]		Entry: DE => FCB (opened). If the LRL = 0, READ reads a physical record into the contents of FCB+3 and FCB+4. If the LRL <> 0, READ transfers a LRL number of bytes from FCB+3 and FCB+4 to (HL), reading a physical record into FCB+3 and FCB+4 as necessary. A = error.

4439 [WRITE]	Entry: DE => FCB (opened). If the LRL = 0, WRITE writes one physical record from the contents of FCB+3 and FCB+4. If the LRL <> 0, WRITE transfers a LRL number of bytes from the (HL) to the contents of FCB+3 and FCB+4, writing a physical record if necessary. A = error.

443C [VERF]		Entry: DE => FCB (opened). VERF calls WRITE then rereads the sector for parity. A = error.

443F [POBOF]	Entry: DE => FCB (opened). POBOF sets the FCB to the status of a just opened file ‑ position zero. A = error.

4442 [POSN]		Entry: DE => FCB (opened). POSN sets the FCB to the logical record in the BC register. A = error.

4445 [BCKSP]	Entry: DE => FCB (opened). BCKSP sets the FCB one logical record less than the FCB had. A = error.

4448 [POEOF]	Entry: DE => FCB (opened). POEOF sets the FCB at the end of file. POEOF should return the error 1C.

4451 [DIVID]	DIVID divides the contents in the HL register by the contents in A register, leaving the quotient in the HL register and the remainder in the A register. If A is zero on entry, HL returns FFFF.

MODEL I:
445C [FIXDT]	Required to ensure that the correct Floppy Disk Controller (FDC) chip is selected. i.e., the MODEL I switches density by switching in/out the single-density only FDC chip (FD1771-01) instead of selecting the density in the double-density FDC chip (FD1791-02).

MAX-80 and MODEL 4:
445C [PUNCH]	Contains address of the 10 byte table that has the codes returned for <ENTER>, <SHIFTENTER>, <CLEAR>, <SHIFTCLEAR>, <BREAK>, <SHIFTBREAK>, <>, <SHIFT>, <>, <SHIFT>, <>, <SHIFT>, <>, <SHIFT>, <SPACE> and <SHIFTSPACE>.

445E [DSTAT]	Returns the status of the logical drive in the C register. The Z flag is reset if no disk, the Z flag is set if there is a disk mounted, and the C flag is set if write protected.

MODEL I, MODEL III, MAX-80, and MODEL 4:
4461 [JKL]		Dumps entire VIDEO refresh RAM to the address in the PRDCB+1 and PRDCB+2, converting non‑ASCII characters to periods. This is where <J><K><L> goes.

4464 [CEOF]		Entry: IX => FCB (opened). CEOF returns with the HL = NRN, C = PNR. If the FCB is positioned at the EOF, A = 1C. If the FCB is positioned beyond the EOF, A = 1D. If the FCB is less than the EOF, A = 0 and Z flag is set.

4467 [VOD]		Entry: HL => message. VOD is the general message display routine. VOD outputs a byte to PUTVO, 33, until it encounters a 03, and/or 0D terminator. Only the 0D terminator is sent to PUTVO. The HL register is positioned one byte after the terminator character.

446A [PRT]		Entry: HL => message. PRT is similar VOD, except the output is PUTPR, 3B, instead of PUTVO, 33.

446D [GTIME]	Entry: HL => 8 byte buffer. GTIME returns the current RAM time in the format hh:mm:ss. On exit, HL is one position after the 8 byte buffer.

4470 [GDATE]	Entry: HL => 8 byte buffer. GDATE returns the current RAM date in the format mm/dd/yy. On exit, HL is one position after the 8 byte buffer.

4473 [DEXT]		Entry: DE => FCB (filespec). HL => extension. DEXT puts extension in filespec if filespec does not have an extension. This function is also available at 444B.

4476 [PARAM]	Entry: DE => parameter list. PARAM interrogates the parameter list and sets the addresses accordingly. A parameter list consists of one to six character phrases, padded to the right with spaces if necessary, followed by a two byte address, and terminated with zero. . This function is also available at 4454.


4479 [DOTIT]	The FORMS routine calls this address when the software indicates the form is at the top of page. DOTIT points to a return instruction whenever MULTIDOS is initialized. See sample program 2.

447C [ADRQ]		Entry: IY => DCT entry. If floppy and the DCT is not locked, ADRQ loads DCT+0 with the contents of the A register, then sets DCT+6, DCT+7, DCT+8, and DCT+9, accordingly.

     [LWAIT]	This routine loads the floppy disk command register with the contents of the A register, then waits about 62 micro seconds before returning.

44A1 [FPOS]		Entry: IX => FCB. FPOS returns the ERN in the HL register, and the PER in the A register.

MAX-80 and MODEL 4:
44AB [STATP]	This routine returns the printer status, considering status of ROUTE, spooler, serial output, and/or the parallel port. Z = device ready.

MODEL I, MODEL III, MAX-80, and MODEL 4:
44C9 [MOTON]	Entry: C = logical drive number. This jumps to the routine for floppy disk drive select, and motor turn on.

44CC [GRDUM]	Dumps entire VIDEO refresh RAM to the address in the PRDCB+1 and PRDCB+2, including graphic characters. This is where <H><J><K> goes.

44CF [SPRMT]	Displays "Insert SYSTEM <ENTER>", and waits for the <ENTER> key to be pressed, then returns. This is similar the ABORT routine without setting SP to STKLD.

     [IUS]		Insert a task into 1 of 4 slots (numbered 0 through 3). The A register contains the slot number and the DE register contains the address of the routine. Uses HL. When an interrupt task is entered, the AF, BC, DE, HL, and IX register pairs have been saved and the interrupts are disabled ‑ and must remain disabled. The HL register is at the start of the routine upon entry. MULTIDOS and ESOTERIC use slot 0 for special utilities (e.g., Screen Saver), slot 1 for the spooler, slot 2 for type‑ahead (not MODEL I), and slot 3 for the clock (not MODEL III). For the MAX-80, MODEL 4 and ESOTERIC, there are 8 slots (numbered 0 through 7).

     [DUS]		Delete task in slot A. Uses AF, DE, and HL.

44DA [GTDCC]	Position IY register to the logical Drive Control Table (DCT) entry for the drive in the C register.

44DB [GTDCT]	Position IY register to the logical Drive Control Table (DCT) entry for the drive in the A register.

44DE [READV]	Entry: D = cylinder, E = sector, C = logical drive. READV checks the sector for readability. A = error.

44E1 [READS]	Entry: D = cylinder, E = sector, C = logical drive, HL = 100 byte buffer. READS transfers the sector data into (HL). A = error.

44E4 [WRITS]	Entry: D = cylinder, E = sector, C = logical drive, HL = 100 byte buffer. WRITS transfers the data from (HL) to the sector. A = error.

44E8 [DIRRD]	DIRRD issues a READS specifically looking for a DELETED DATA MARK (DDM). DIRRD returns if a DDM sector is read, otherwise DIRRD reads physical cylinder zero, physical sector zero, relative byte two, and updates DCT+3 with this byte (directory cylinder), then reads the new cylinder, sector zero. If the new cylinder, same sector does not return a DDM, then DIRRD tries "P" density1 and "P" density2. If still a DDM isn't found, DIRRD returns an error of 11 - Directory read error. A = error.

44EB [DIRWT]	Same as WRITS, except issues DDM. A = error.

44EE [RDIRP]	Read a DIREC. Entry: B = DIREC position code, C = logical drive number. The DIREC position code is a bit pattern loaded into FCB+7 when a file is opened. (The DIREC code is the only way the system knows where to put any new information. e.g., CLOSE. This is why you should never change diskettes after a file is opened and remains open until CLOSE is called, even if nothing was written to the file. CLOSE simply checks the information in the FCB with the data in the DIREC, if CLOSE finds a difference, CLOSE writes the data in the FCB to the DIREC whose position code is in FCB+7.) Bits 7, 6, and 5 contain the relative offset in the sector. Bits 4, 3, 2, 1, and 0 contain the relative directory file sector. If a directory starts on physical sector 0, then sector 2 is relative directory file sector 0. RDIRP returns with the HL => IOBUF + B's DIREC position code, e.g. B = 110xxxxxB then HL = 43C0. A = error.

44F1 [WDIRP]	Write a DIREC. Entry: HL => IOBUF, B = DIREC position code, C = logical drive number, and the information is in IOBUF. WDIRP exits with HL => IOBUF. A = error.

44F4 [USRF]		Entry: D = cylinder, E = sector, C = logical drive, HL = buffer, and the A register contains the Floppy Disk Controller code. USRF accepts any of the read sector, write sector, and/or write cylinder commands. A = error.

44F7 [GETDT]	Entry: C = logical drive. On exit the D register contains the contents of DCT+3 for the C register DCT.

MAX-80 and MODEL 4:
44FA [FIXRR]	This routine sets the cursor to the BC register. B = row, and C = column. On exit the HL has the refresh RAM video (cursor) position. Uses AF (with HL updated). FIXRR is used to position the cursor. e.g., to position the cursor at column 3, row 20d:

							LD		BC,1403H
							CALL	FIXRR

							FIXRR enables you to easily position the cursor without calculating the position on the second video page for the MAX-80; and, if a Model 4, setting the second page bit. The execution of this code segment running MULTIDOS on a MAX-80 would return 3243 in the HL register pair. The execution of this code segment running MULTIDOS on a Model 4 would set the second page bit and return 3E43 in the HL register pair.
NOTE: The lowest column is zero and the lowest row is zero.

4500 [DCT]	Drive control table 	Eight DCTs (16 bytes each). Each DCT is defined as follows:

			DCT+00: The main control byte containing the configuration information.
					Floppy bit pattern:
							BIT	0	Step rate LSB.
						BIT	1	Step rate MSB.
						BIT	2	If set ‑ Double step cylinders with a single step command.
						BIT	3	If set ‑ Perform a 1.8 to 1 division + 1 to read "P" density1.
						BIT	4	If set ‑ Perform a 1.8 to 1 division to read "P" density2.
						BIT	5	If set ‑ Double sided diskettes are treated as two volume.
						BIT	6	If set ‑ 8" floppy, otherwise 3½" and/or 5¼" floppy.
						BIT	7	If set ‑ Double density media, otherwise single density.
					Hard disk bit pattern:				Memory DISK bit pattern:
						BIT	0	Step code LSB					N/A
						BIT	1	Step code							N/A
						BIT	2	Step code							N/A
						BIT	3	Step code MSB					SET TO ZERO		0
						BIT	4	SET TO ONE		1				SET TO ONE		1
						BIT	5	SET TO ZERO		0				SET TO ZERO		0
						BIT	6	SET TO ONE		1				SET TO ONE		1
						BIT	7	SET TO ZERO		0				SET TO ONE		1

			DCT+01:		(NIL is indicated by having ALL bits set.)

					BIT	0	Physical drive LSB
					BIT	1	Physical drive nSB
					BIT	2	Physical drive MSB
					BIT	3	MEMDISK
					BIT	4	Set to one indicates HARD/MEMORY. A zero indicates floppy.
					BIT	5	Locks DCT. (No automatic update to DCT+06 through DCT+08 and no automatic density switching)
					BIT	6	Set to one to indicate software write protect.
					BIT	7	Set to zero to indicate drive in system.

			DCT+02:	Number of heads per volume. 01 to 08.


			DCT+03:	The directory cylinder. This byte is obtained from cylinder zero, sector zero, relative byte two. 01 to 3F for floppies.

			DCT+04:	Floppy only: The current cylinder where the head was positioned when this drive was last accessed and another drive is selected. This byte is not where the head is, if this drive is selected. The Disk Controller contains the value where the head is located when this drive is being accessed.

			DCT+05:	Sector offset. 00 or 01 (used by CAT, CAT/CMD, [V]FU/CMD and ZAP/CMD)

			DCT+06:	The number of sectors per granule. 01 to 0000 (00 = 256)

			DCT+07:	The number of granules per cylinder. 01 to 08

			DCT+08:	The number of sectors per head. 01 to 00 (00 = 256)

			DCT+09:	The number of directory files sectors. 01 to 20

			DCT+0A:	Reserved for system use (direction for allocation: 00 = ignore DCT+0B, or FE = allocate down from DCT+0B [in contiguous granules, if possible], or FF = allocate up from DCT+0B [not necessarily contiguous]).

			DCT+0B:	Reserved for system use (starting cylinder for allocation 00 to FD).

			DCT+0C:	The most significant byte for the cylinder offset. 00 to FF

			DCT+0D:	The least significant byte for the cylinder offset. 00 to FF

			DCT+0E:	The head offset. 00 to 07

			DCT+0F:	The number of cylinders for hard disks (Floppies updated by CAT/CMD).

		When the configuration is floppy, DCT+06 through DCT+08 are updated to these values unless bit 5 is set in DCT+01: (SS = single‑sided, DS = double‑sided, SD = single‑density, DD = double‑density)

							DCT+06	DCT+07		DCT+08		DCT+09
			SS/SD		  05		  02			  0A			  08
			DS/SD		  05		  04			  0A			  12
			SS/DD		  06		  03			  12			  10
			DS/DD		  06		  06			  12			  20

		You can establish other values to read a special format pattern by placing the respective values in the DCT and set bit 5 of DCT+01. e.g., NEWDOS/80 PDRIVE setting with TC=80, SPT=36, GPL=8, and DDGA=6.

			DCT+00 = 100110xxB (98H = 6mS, 99H = 12mS, etc. xx = stepping rate)
			DCT+02 = 02H
			DCT+06 = 05H ("....there are still 5 sectors per granule.")
			DCT+07 = 08H (granules per LUMP)
			DCT+08 = 28H (sectors per LUMP)
			DCT+09 = 1CH (DDGA * 5 ‑ 2, 5 = DCT+06, 2 = 1 GAT + 1 HIT)


4D00 to 51FF	Overlay area. Reference ESOTERIC 1600 to 1AFF. All /DOL and /BOL files load into this area.

5200 to (TOPMM)	Application area 1. Reference ESOTERIC 4A00 to (TOPMM).

Sample Programs

Sample program 1 – Obtain directory on specified drive (default zero) protecting the bottom six lines.

			00001 KWAIT		EQU	0049H
			00002 ERROR		EQU	4409H
			00003 CAT			EQU	4419H
			00004					ORG		5200H
			00005 START		LD		C,0							;default drive zero
			00006					DEC		HL							;compensate for RST 10H action
			00007					RST		10H							;fetch next character
			00008					JR		C,HDRV					;”C” if numeric – Has DRiVe
			00009					JR		NZ,NODRV				;”NZ” if not colon (default drive zero)
			00010					RST		10H							;bypass colon
			00011 HDRV		AND		7								;strip ASCII
			00012					LD		C,A							;put drive number into C register
			00013					RST		10H							;fetch next character
			00014 NODRV		CP		27H							;is it an apostrophe (ancient two volume)
			00015					JR		NZ,ONEVOL				;”NZ” if single volume drive
			00016					SET		4,C							;indicate ‘prime’ side
			00017	ONEVOL	LD		B,18H						;value to protect six lines
			00018	DOMORE	CALL	CAT							;execute code in Minidos/DOL
			00019					JP		NZ,ERROR				;”NZ” if error – display error
			00020					OR		A								;did we display all files?
			00021					RET		Z								;”Z” if all files displayed
			00022					CALL	KWAIT						;wait for key press
			00023					JR		DOMORE					;loop until all files displayed (or error)
			00024					END		START



Sample program 2 - Create a title (header) for printouts via DOTIT, 4479

			00001 TODOS		EQU		402DH
			00002 TOPMM		EQU		4411H
			00003 DOTIT		EQU		4479H
			00004 PRT			EQU		446AH
			00005					ORG		0FC00H
			00006 START		LD		HL,MYCDE
			00007					LD		A,0C3H
			00008					LD		(DOTIT),A
			00009					LD		(DOTIT+1),HL
			00010					DEC		HL
			00011					LD		(TOPMM),HL			;protects routine
			00012					JP		TODOS
			00013	MYCDE		EXX										;MULTIDOS resident doesn't use alt regs.
			00014					LD		HL,MYTIT
			00015					CALL	PRT							;can call itself (safe because of EXX)
			00016					OR		A								;must return a non-zero
			00017					EXX										;put 'em back
			00018					RET										;back to caller
			00019 MYTIT		DEFM	'THIS IS MY WORK',0DH
			00020					END		START
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0000 [SUPV]	CLS, and FUNCTION KEYS

						INPUT		AF on exit			FUNCTION
						A		B
						0		n/a		1F						Clear display
						1		n/a		1F						Clear display
						2		n/a		1F						Clear display
						3		0			B register		Set F1 through F6 to their default values
						3		1			B register		Set F1 to routine @ DE and VD (see below)
						3		2			B register		Set F2 to routine @ DE and VD
						3		3			B register		Set F3 to routine @ DE and VD
						3		4			B register		Set F4 <RIGHT‑SHIFTF1> to routine @ DE and VD
						3		5			B register		Set F5 <RIGHT‑SHIFTF1> to routine @ DE and VD
						3		6			B register		Set F6 <RIGHT‑SHIFTF3> to routine @ DE and VD
						3		>6		B register		VD: Value (DATA) with F-key jump -2
						4		n/a		00						perform <LEFT‑SHIFT-F1>
						5		n/a		00						perform <LEFT‑SHIFT-F2>
						6		n/a		00						perform <LEFT‑SHIFT-F3>
						>6	n/a		A-6						no function (ignored)

With a function key routine set, the KEYBOARD scan routine executes the function, and then returns with whatever is in the A register. If a key value is also desired, then LD A with the character just before the last RET instruction. If no key value is desired, then execute a XOR A just before the last RET instruction. Function key commands/characters do not repeat.


[bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: OLE_LINK9]0003 [PUTPR]	Outputs character in A register to the device in the printer DCB. Returns with printed character in A and the Z flag set.
0008					Not used in DOS. BASIC normal RST 08.
0010					Jumps to PARSE under DOS. BASIC normal RST 10.
0013 [PUTVO]	Puts character in A register onto video display. Returns with displayed character in A and the Z flag set.
0018					Compare HL to DE using only AF.
001B [GETKI]	Scans keyboard once, returns 0 if no key, otherwise returns with ASCII value of key pressed in A register.
0020 					Not used by DOS. BASIC normal RST 20.
0023 [PUTSO]	Outputs character in A register to the RS-232. Returns with character set in A and the Z flag set.
0028					Load overlay without returning to address after RST 28. For the MAX-80, MODEL 4, and ESOTERIC pressing the <BREAK> key does not go here!
002B [GETSI]	Get character from RS-232 into A.
0030					Call to load/execute DEBUG.
0033 [PUTBT]	Put byte in A register to device or file: DE => DCB or FCB (opened).
0038					Used for Interrupt Mode 1.
003B [GETBT]	Get file byte into A register: DE => FCB (opened).

0050 to 0055	Storage for seconds, minutes, hours, year, day, and month

005E [KIM]		Points to the terminator byte after executing a DOS function.

0060 [DBUF]		Points to the DOS command buffer.

0062 [TOPMM]	This word contains the address of the highest available memory location for DOS. BASIC temporarily sets this word to a different value during CMD"fffff" execution.

0064 [BREAK]	BREAK KEY status. If non‑zero, the KEYBOARD returns a zero when <BREAK> is pressed. The DOS command mode sets this byte to zero.

0069 [STATP]	This routine returns the printer status considering status of ROUTE, spooler, serial output, and/or the parallel port. Z = device ready.

0850 [DELAY]	Delay for interval. Uses BC for delay value. Exit: BC =0, A =0, “Z” set.
							Some estimated delays (in microseconds):
						 BC				ESOTERIC
						0000			1,034,349d	
						F780			1,000,005d
						7BC0			  500,005d

0880 [STKEY]	Jumps to special first position keystroke when 8B8 is called. The address of the routine is loaded into 0881. After performing some test on the keystroke, if it is not what you want simply return. Otherwise, you will have to remove (at least) two calls from the stack similar to:
										POP	QQ	;call to 0880
										POP	HL	;restore HL register
										POP	QQ	;call to 08B8

08A1 [FIXRR]	This routine sets the cursor to the BC register. B = row, and C = column. On exit the HL has the refresh RAM video (cursor) position. Uses DE, AF. FIXRR is used to position the cursor. e.g., to position the cursor at column 3, row 20d:

							LD		BC,1403H
							CALL	FIXRR

							The execution of this code segment running ESOTERIC on a Model 4 would return FE43 in the HL register pair.
							NOTE: The lowest column is zero and the lowest row is zero.

08B1 [KWAIT]	Calls 1B until a key is pressed.

08B8 [LINE]		Input into (HL) B characters.

08C1 [WHERE]	Call to locate PC register. i.e., LD  HL,PC. This is the same as 000B in the ROM.

08C3 [PARSE]	Increments the HL register pair, interrogates the byte in HL, skips spaces and returns with "C" set if numeric or "Z" set if 3A and/or 0.

ESOTERIC:
1100 ‑ 11AF		RIGID disk driver area.
11B0 - 11DF   Extended memory auxiliary driver area.
11E0 - 11FF   Screen saver auxiliary driver area.

120A [TIC]		This bytes increases by one for each real time interrupt.

120B [KBDCB]	These six bytes are defined as the KEYBOARD Device Control Block (DCB).
		DCB+0			This byte normally contains 1
		DCB+1,2		Driver address
		DCB+3,4		Driver address storage during route
		DCB+5
					BIT	0 Used by printer routine							SET = hard form feed
							1 Used by printer routine							SET = software vertical tab
							2 Space compression/Special						SET = special characters
							3 lower case/CAP lock									SET = lower case
							4 key beep														SET = key beep
							5 blinking cursor											SET = blink
							6 graphics														<LEFT‑SHIFTF2> sets this bit.
							7 high bit set												<LEFT‑SHIFTF3> sets this bit.

1211	[DOING]	This byte contains the nesting level of DO activity.

1212  [JCL1]	Holds the nesting level of a DO file when input is required.

1213	[MEMTP]	This word contains TOPMEM prior to executing DO files.

1215	[DOBUF]	This word is the pointer to current DO File Control Block.

1217 [VODCB] 	These ten bytes are defined as the VIDEO Device Control Block (DCB).
		DCB+0			This byte normally contains 2
		DCB+1,2		Driver address
		DCB+3,4		Video refresh RAM position (F800 to FF7F)
		DCB+5			Character storage if cursor is on
		DCB+6			VIDEO column position (0 to 4F)
		DCB+7			VIDEO row position (0 to 17)
		DCB+8			VIDEO cursor character
		DCB+9			VIDEO scroll protect. The number of lines protected is determined by the highest bit set. The number of lines = N+1 where bit N is set. i.e., set bit 4 to protect 5 lines (protects 1 to 8 lines).

1221 [CEOFC] 	Stores character for write to end of VIDEO when a 12 is sent to VIDEO routine.

1222 [PRDCB] 	These nine bytes are defined as the PRINTER Device Control Block (DCB).
		DCB+0			This byte normally contains a 2
		DCB+1,2		Driver address
		DCB+3			Maximum number of printed lines per page
		DCB+4			Line counter (base = 0)
		DCB+5			Maximum number of characters per line
		DCB+6			Character counter (base = 0)
		DCB+7			The number of non‑printed lines per page (sum of top and bottom margins)
		DCB+8			Bits 7‑3 contain the left margin, bits 2‑0 contain the number of NULLS sent after a linefeed.

122B	[SIDCB] These three bytes are defined as the RS-232 input device control block.

122E	[SODCB]	These five bytes are defined as the RS-232 output device control block.

1500	[IOBUF]	General purpose 100 byte I/O buffer. Reference MODEL I and MAX-80 as 4200; and, MODEL III and MODEL 4 as 4300.

1600 to 1AFF	Overlay area. Reference MULTIDOS 4D00 to 51FF.

1B00 to 41FF	Application area 3. If this area is used and invoked from ESOBASIC (always a possibility), then the application must abort ESOBASIC. Reference MODEL 4 MULTIDOS 0900 – 2FFF.

			Sample code segment to use application areas 3, 2, and 1 (needed for area 3)
						00001 SBSPA	EQU		1280H					;ESOTERIC, for MAX-80 and MODEL 4 = 4080H
						00002 CMDTP	EQU		12C6H					;ESOTERIC, for MAX-80 and MODEL 4 = 40C2H
						00003	NEST	EQU		12E7H					;ESOTERIC, for MAX-80 and MODEL 4 = 411BH
						00004 START	LD		A,(TODOS+2)		;get exit MSB
						00005				CP		DOS<-8				;is it the DOS entry point?
						00006				JR		Z,star2				;”Z” if executed from DOS
						00007				PUSH	HL						;save command parser
						00008				LD		HL,MSGBA			;locate HL to message
						00009				CALL	VOD						;display message
						00010				LD		A,(DOING)			;get ‘DO’ status
						00011				OR		A							;is ‘DO’ active?
						00012				CALL	Z,KWAIT				;wait for key press if ‘DO’ inactive
						00013				LD		HL,DOS				;DOS entry point
						00014				LD		(TODOS+1),HL	;value exit point with DOS entry
						00015				LD		A,(NEST)			;get BASIC’s nesting level
						00016				LD		HL,(CMDTP)		;get TOPMEM prior to CMD”fffff”
						00017 star0	DEC		A							;reduce nesting level: is it zero?
						00018				JR		Z,star1				;”Z” if unnested
						00019				LD		DE,CMDTP-SBSPA+1	;get difference between start and ...
						00020														;where nested TOPMEM is stored
						00021				ADD		HL,DE					;compute where nested TOPMEM is
						00022				LD		E,(HL)				;get nested TOPMEM LSB
						00023				INC		HL						;to where nested TOPMEM MSB is
						00024				LD		D,(HL)				;get nested TOPMEM MSB
						00025				EX		DE,HL					;value HL with nested TOPMEM
						00026				JR		star0					;loop until unnested
						00027
						00028 MSGBA	DEFM	28,31,’BASIC aborted!’,10,10
						00029				DEFM	‘Press any key to continue.’,3
						00030 star1	LD		(TOPMM),HL		;update TOPMEM
						00031				LD		(MEMTP),HL		;update MEMTOP in case invoked by ‘DO’
						00032				POP		HL						;retrieve command parser
						00033 star2											;where application starts

4200 to 49FF	Application area 2. If this area is used, then the application must set bit 4 in SM1, 124A. Reference MODEL 4 MULTIDOS 3000 to 37FF.

			Sample code segment to use application areas 2 and 1 (needed for area 2)
						00001				PUSH	HL						;save parser
						00002				LD		HL,SM1				;position HL to system attributes
						00003				SET		4,(HL)				;indicate application area 2 used
						00004				POP		HL						;retrieve parser

4A00 to (TOPMM)	Application area 1. Reference MULTIDOS 5200 to (TOPMM).
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