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Introduction

PROMAL is a compiled language written for the Apple 2, Commodore 64, and MS/DOS.  On the 8-bit platforms, it operated 
via a bytecode engine and provided a full operating environment including an editor, shell, compiler, and some tools.

Systems Management Associates released PROMAL 2.1 in 1986 and offered source code for their tools and a machine 
language listing for the nucleus and system library.  Only the compiler and utility suite for the Commodore 64 have been 
found, and are well documented.

This document aims to provide detailed information for PROMAL's internal routines by way of interpreting the existing system 
documentation in combination with disassembly of the binary itself.



Mapping Promal Page 4

Table of Contents
PROMAL startup code and system variables............................................................................................5

BASIC Stub loader................................................................................................................................5
SMA's “X-LOAD” development loader................................................................................................5
The “Next” routine................................................................................................................................7
Init: Preparing and starting PROMAL..................................................................................................7
Sysinit: Prepare the system to run PROMAL.......................................................................................9
Setpfx:  Preparing the system's default prefix.....................................................................................10
Program state variables.......................................................................................................................10
HAL and loader variables....................................................................................................................11
Commandline and virtual file pointers................................................................................................13
P-Code dispatch table..........................................................................................................................14
System library: Jump table..................................................................................................................16
Special device names and console definitions....................................................................................17
PROMAL Copyright notice................................................................................................................17
System exception handler....................................................................................................................17

PROMAL System Nucleus......................................................................................................................18
PROMAL System Library.......................................................................................................................33

Getprm:  Retrieving parameters from stack and preparing for use.....................................................33
PROMAL System Hardware Abstraction Layer......................................................................................77
REAL (Floating point) math library.......................................................................................................105



Mapping Promal Page 5

PROMAL startup code and system variables
This section covers the programs responsible for preparing PROMAL for runtime as well as the system variable tables and 
exception handler.

BASIC Stub loader

PROMAL starts from a BASIC stub loader on the Commodore 64 system.  This loader simply provides a copyright notice and 
instructs the BASIC interpreter to start the PROMAL system via the system library jump table.

The area from $0800 to $08ff will be used as the system's floating point stack once initialized, overwriting this routine.  Also, 
the disassembly in the next section does overlap a portion of this.  It's reconstructed from the Developer version of 
PROMAL's 'system' binary.

$0801:                     .WORD $081C
$0803:                     .WORD $000A
$0805:                     .BYTE $8F
$0806:                     .TEXT " PROMAL 2.1"
$0810:                     .TEXT "  10/14/86"
$081B:                     .BYTE $00
$081C:                     .WORD $083E
$081E:                     .WORD $000F
$081F:                     .BYTE $8F
$0821:                     .TEXT " COPYRIGHT (C) 1986"
$0834:                     .TEXT " SMA INC."
$083D:                     .BYTE $00
$083E:                     .WORD $084B
$0840:                     .W0RD $0014
$0842:                     .BYTE $9E
$0843:                     .TEXT " 15"
$0846:                     .BYTE $AC
$0847:                     .TEXT "25"
$0849:                     .TEXT "6"
$084A:                     .BYTE $00
$084B:                     .WORD $0000

Start of BASIC text.

10 REM PROMAL 2.1  10/14/86
15 REM COPYRIGHT (C) 1986 SMA INC.
20 SYS 15*256

15*256 decimal is $0F*$100 = $0F00.

SMA's “X-LOAD” development loader
Apparently SMA didn't clean up memory before doing their final build.  Here is a bit of abandoned code that looks like some 
sort of parallel load routine.

Fortunately the remainder of the machine language portion was found in the 'SYSTEM' file on the Developer's disk.  At the 
start you can see the end of the abandoned code's basic stub, starting from where it wasn't overwritten by the SYSTEM file's 
own basic stub.  Some addresses here overlap the basic stub above; they're included from the developer's version of 
PROMAL to clarity the abandoned code.

The code uses /FLAG2 on the user port as an indicator that a byte is ready, and /ATN out to indicate to the sending host that 
the byte has been retrieved.  /PC2 would have been ideal as an outbound handshake, but it's possible that line length made 
this unusable for handshaking.

This code is in the area used for the floating point stack, so PROMAL will overwrite some or all of it during its runtime.

$0810:                     .TEXT "DER 0840-08F7"
$081B:                     .BYTE $00,
$081C:                     .BYTE $29,$08
$081E:                     .BYTE $14,00
$0820:                     .BYTE $9E
$0823:                     .TEXT " 2112"
$0826:                     .BYTE $00
$0827:                     .BYTE $00,$00,$00
$082A:                     .BYTE $0F,$08,$19,$16
$082E:                     .BYTE $00,$0A,$76,$A3
$0832:                     .BYTE $01,$EC,$18,$00
$0836:                     .BYTE $18,$00,$00,$06
$083A:                     .TEXT "XLOAD."
$0840: D8                  CLD 
$0841: 20 E3 08            JSR ParInit

 This was probably  “REM LOADER 0840-08F7”
 end of basic line
 next basic line at $0829
 basic line 14
 SYS
 “ 2112”
 end of basic line
 end of basic program

 loader identifier “XLOAD.”
According to the SYS statement at $0822, start here.
 initialize parallel port for loader
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$0844: A9 00               LDA #$00
$0846: 8D F6 08            STA ParCSum
$0849: 20 B9 08    ParHdr  JSR ParBChk
$084C: C9 D8               CMP #$D8
$084E: D0 4B               BNE ParBhead
$0850: 20 B9 08            JSR ParBchk
$0853: 85 03               STA $03
$0855: 20 B9 08            JSR ParBchk
$0858: 85 04               STA $04
$085A: 20 B9 08            JSR ParBchk
$085D: 85 05               STA $05
$085F: 20 B9 08            JSR ParBchk
$0862: 85 06               STA $06
$0864: 05 05               ORA $05
$0866: F0 25               BEQ ParEOT
$0868: A9 00               LDA #$00
$086A: 38                  SEC 
$086B: E5 05               SBC $05
$086D: 85 05               STA $05
$086F: A9 00               LDA #$00
$0871: E5 06               SBC $06
$0873: 85 06               STA $06
$0875: 20 B9 08   ParMByte JSR ParBchk
$0878: A0 00               LDY #$00
$087A: 91 03               STA ($03),Y
$087C: E6 03               INC $03
$087E: D0 02               BNE ParCtr
$0880: E6 04               INC $04
$0882: E6 05       ParCtr  INC $05
$0884: D0 EF               BNE ParMByte
$0886: E6 06               INC $06
$0888: D0 EB               BNE ParMByte
$088A: 4C 49 08            JMP ParHdr

$088D: 20 C6 08    ParEOT  JSR ParGbyt
$0890: CD F6 08            CMP ParCsum
$0893: D0 14               BNE ParBsum

$0895: A9 00               LDA #$00
$0897: 00                  BRK 
$0898:                     .TEXT "OK"
$089A:                     .BYTE $2E

$089B: A9 FF      ParBhead  LDA #$FF
$089D: 00                   BRK 
$089E:                     .TEXT "BAD HEADER"
$08A8:                     .BYTE $2E

$08A9: A9 FE       ParBsum LDA #$FE
$08AB: 00                  BRK 
$08AC:                     .TEXT "BAD CHECKSUM"
$08B8:                     .BYTE $2E

$08B9: 20 C6 08    ParBchk JSR ParGbyt
$08BC: 48                  PHA 
$08BD: 18                  CLC 
$08BE: 6D F6 08            ADC ParCsum
$08C1: 8D F6 08            STA ParCsum
$08C4: 68                  PLA 
$08C5: 60                  RTS 

$08C6: AD 0D DD    ParGbyt LDA $DD0D
$08C9: 29 10               AND #$10
$08CB: F0 F9               BEQ ParGbyt
$08CD: AD 01 DD            LDA $DD01
$08D0: 48                  PHA 
$08D1: AD 00 DD            LDA $DD00
$08D4: 09 04               ORA #$04
$08D6: 8D 00 DD            STA $DD00
$08D9: AD 00 DD            LDA $DD00
$08DC: 29 FB               AND #$FB
$08DE: 8D 00 DD            STA $DD00
$08E1: 68                  PLA 
$08E2: 60                  RTS

$08E3: A9 00      ParInit  LDA #$00
$08E5: 8D 03 DD            STA $DD03
$08E8: AD 02 DD            LDA $DD02
$08EB: 09 04               ORA #$04
$08ED: 8D 02 DD            STA $DD02
$08F0: A9 10               LDA #$10

 clear .A
 Initialize checksum
Get header byte
 $d8 (header byte)?
 header error, brk
Get a byte and update checksum
 store pointer low
Get a byte and update checksum
 store pointer high
Get a byte and update checksum
 store counter low
Get a byte and update checksum
 store counter high
 compare with counter low
 counter 0 = end of transfer.

Get a byte and update checksum

Store to memory via pointer
Increment pointer
 no overflow?  Skip to counter
 increment pointer high byte
Increment 16 bit counter
 no overflow? Loop to another byte
 increment counter high byte
 no overflow? Loop to another byte
 get the next packet

Get a byte
 compare with checksum
 checksum not ok? Skip to checksum error

'ok' status
 return to debgger

Bad header error
 return to debgger

Bad checksum error
 return to debgger

Get a parallel byte from the user port
Save .A on stack

Add to running checksum
 and store
Retrieve .A from stack
 and return

Get the CIA interrupt control register
 see if /FLAG is triggered
 if not, loop back and check again.
Get Port B
 save it on the stack
Get Port A, the IEC control port
 set /ATN zero (hardware inverts this)
 and store
Get Port A, the IEC control port
 set /ATN one (hardware inverts this)
 and store
Retrieve the byte from port B
 and return

Set all bits in port B to input
 and store
Get port A's setup
 set the clock line as output
 and store
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$08F2: 8D 0D DD            STA $DD0D
$08F5: 60                  RTS 

$08F6:            ParCsum: .BYTE $17
$08F7:                     .BYTE $7D,$D8,$00,$97,$00,$F7
$08FD:                     .BYTE $67,$BF,$05

Disable /FLAG interrupt in case it's set

Rolling 8-bit checksum for parallel transfer routine
Junk data?

The “Next” routine
This is the most often executed code segment in PROMAL, as it's responsible for fetching and dispatching every P-code that 
the nucleus executes.  If PROMAL were to be any faster, this code would have to be made more efficient or otherwise 
accelerated.

In the system binary, this code segment is at $0900-$0917.  It's disassembled as it would be in its final destination to ease 
the understanding of the code.

Note that the code segment does have an issue:  If p-code exection should proceed beyond $ffff, it will cause the system 
CPU to execute machine language at $008a.  This is highly unlikely to happen however, given the nature of the way 
PROMAL loads programs and manages memory.

This code originates in the area used for the system heap, so PROMAL will overwrite some or all of it during its runtime.

$0073: 48          Pnextp  PHA 
$0074: C8          Pskip   INY 
$0075: F0 0B               BEQ 82
$0077: B9 00 4F    Pnext   LDA $4F00,Y
$007A: C8                  INY 
$007B: F0 09               BEQ $86
$007D: 85 80               STA $80
$007F: 6C 00 0E            JMP (dsptch.l)
$0082: E6 79               INC PBase.h
$0084: D0 F1               BNE Pnext
$0086: E6 79               INC PBase.h
$0088: D0 F3               BNE $7D

Push .A to stack
Increment bytecode index
Overflow? Fix high byte.
Get bytecode from program
Increment bytecode index
Overflow? Fix high byte.
Store bytecode in dispatch address at $0080
Jump through dispatch.  The low byte is selfmodded.
Fix high byte
 and return to Pnext
Fix high byte
 and return

Init: Preparing and starting PROMAL
Init is called via the system library table, at $0f00.  Its responsibilites are to prepare the system for runtime by initializing 
system variables and loading the editor and executive programs into memory.  It also calls a routine responsible for system-
specific initialization, disassembled below.

This code is in the area used for the system heap as well as a commonly used scratch area for building strings, so PROMAL 
will overwrite some or all of it during its runtime.

$0917: D8          initz   CLD 
$0918: EA                  NOP 
$0919: EA                  NOP 
$091A: EA                  NOP 
$091B: A2 FF               LDX #$FF
$091D: 9A                  TXS 
$091E: 20 10 0A            JSR sysinit
$0921: 20 A7 0A            JSR setpfx
$0924: A2 17               LDX #$17
$0926: BD 00 09    b0926   LDA heap,X
$0929: 95 73               STA PnextP,X
$092B: CA                  DEX 
$092C: 10 F8               BPL b0926
$092E: AD E3 0C            LDA FHTabB
$0931: 85 34               STA To
$0933: AD E4 0C            LDA FHTabB+1
$0936: 85 35               STA To+1
$0938: A0 00               LDY #$00
$093A: 98          b093A   TYA 
$093B: 91 34       b093B   STA (To),Y
$093D: C8                  INY 
$093E: C0 16               CPY #$16
$0940: 90 F9               BCC b093B
$0942: 20 F9 1C            JSR gNxtFH
$0945: 90 F3               BCC b093A
$0947: A9 00               LDA #$00

Set the cpu for binary math
Perfect place to insert a pre-run JSR

Preset the cpu's stack pointer
Do system-specific initialization

$17 bytes; the length of the “Next” routine
Get source byte
 store at destination
 count down
 any bytes left? Copy more.
 get beginning of file handle table

 set up file name pointer
 set .Y to zero
 set .A to zero
Clear file handle table entry
 count up
 $16 (22) bytes?
 continue clearing
 get next file handle
 new file handle's okay? continue clearing
 set zero to...
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$0949: 85 30               STA Heapvect
$094B: 85 32               STA Heapptrq
$094D: A9 09               LDA #$09
$094F: 85 31               STA HeapVec+1
$0951: A9 4C               LDA #$4C
$0953: 85 2B               STA Pjmp
$0955: A0 00               LDY #$00
$0957: 84 6F               STY fltptr
$0959: A9 6E               LDA #<cpubrk
$095B: 8D 16 03            STA a0316
$095E: A9 10               LDA #>cpubrk
$0960: 8D 17 03            STA a0317
$0963: EA                  NOP
$0964: EA                  NOP
$0965: EA                  NOP
$0966: EA                  NOP
$0967: EA                  NOP
$0968: A2 02               LDX #$02
$096A: 8E 21 0C            STX numprgsq
$096D: A2 40               LDX #$40
$096F: 8E C2 0B            STX PrgBit
$0972: A9 00               LDA #$00
$0974: 8D 20 0C            STA PrgPtr
$0977: 8D FE 0C            STA Exres
$097A: A9 E3               LDA #$E3
$097C: 48                  PHA
$097D: A9 09               LDA #$09
$097F: 48                  PHA
$0980: A9 10               LDA #$10
$0982: 48                  PHA
$0983: A9 00               LDA #$00
$0985: 48                  PHA 
$0986: A0 02               LDY #$02
$0988: 20 87 0F            JSR load
$098B: AD 1E 0C            LDA lderr
$098E: F0 0F               BEQ b099F
$0990: C9 01               CMP #$01
$0992: D0 2E               BNE stfail
$0994: A9 FE               LDA #$FE
$0996: 48                  PHA 
$0997: A9 09               LDA #$09
$0999: 48                  PHA 
$099A: A0 01               LDY #$01
$099C: 20 15 0F            JSR PUT
$099F: A9 80       b099F   LDA #$80
$09A1: 8D C2 0B            STA PrgBit
$09A4: A2 00               LDX #$00
$09A6: 8E 20 0C            STX PrgPtr
$09A9: A9 D0               LDA #$D0
$09AB: 48                  PHA 
$09AC: A9 09               LDA #$09
$09AE: 48                  PHA 
$09AF: A0 01               LDY #$01
$09B1: 20 15 0F            JSR PUT
$09B4: A9 D9               LDA #$D9
$09B6: 48                  PHA 
$09B7: A9 09               LDA #$09
$09B9: 48                  PHA 
$09BA: A0 01               LDY #$01
$09BC: 20 87 0F            JSR load
$09BF: 4C C2 09            JMP b09C2
$09C2: A9 ED       stfail  LDA #$ED
$09C4: 48                  PHA 
$09C5: A9 09               LDA #$09
$09C7: 48                  PHA 
$09C8: A0 01               LDY #$01
$09CA: 20 15 0F            JSR PUT
$09CD: 4C CD 09    panic   JMP panic

$09D0:  t.ldexec           .BYTE $0D
$09D1:                     .TEXT "LOADING EXECUTIVE"
$09E2:                     .BYTE $00
$09E3:  t.edit             .TEXT "EDIT"
$09E7:                     .BYTE $00,$00,$00,$00,$00
$09ED:  t.cntld            .BYTE $0D
$09EE:                     .TEXT "CAN'T LOAD IT."
$09F8:                     .BYTE $0D,$00
$09FE   t.ednfnd           .BYTE $0D
$09FF:                     .TEXT "EDITOR NOT FOUND"
$0AOF:                     .BYTE $00

 heap pointer low byte
 heap pointer

 set heap pointer high byte to 09

 place a JMP opcode for Pjsr

 clear FP stack pointer

 set BRK vector to promal BRK handler

 initialize loaded program count to 2

 set current program to 0
 clear executive resident flag

Push $09E3 to stack

Push $0010 to stack (LDNOGO)

Y=two parameters
LOAD("EDIT",LDNOGO);

Load okay? Continue.
File not found? 
Unexpected load error. panic.

push $09fe on stack
y=one parameter
PUT "EDITOR NOT FOUND."

 set current program to zero

 push $09d0 to stack
 .Y=one parameter
 PUT "LOADING EXECUTIVE."

 push $09d9 to stack
 .Y=one parameter
 LOAD("EXECUTIVE") - This will launch the executive
 head to startup failure if executive exits

 push $09ed to stack
 .Y=one parameter
 PUT "CAN'T LOAD IT."
Panic.
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Sysinit: Prepare the system to run PROMAL
This code is responsible for setting the Commodore 64 up to run PROMAL.  It sets up platform specific variables for the 
computer and the hardware abstraction layer, as well as opening control channels to drives 8 and 9.with an “I0” command.  A 
simple edit could prevent a head knock in unloaded drives, as noted in the disassembly below at $0a23.

This code is in an area often used for building strings by the System Libary, and will likely get overwritten during the system's 
runtime.

$0A10: D8          sysinit CLD 
$0A11: A2 02               LDX #$02
$0A13: A9 00               LDA #$00
$0A15: 9D 7E 0C    b0A15   STA h.KFHmap,X
$0A18: E8                  INX 
$0A19: E0 10               CPX #$10
$0A1B: D0 F8               BNE b0A15
$0A1D: 20 E7 FF            JSR $FFE7
$0A20: 20 81 FF            JSR $FF81
$0A23: A9 02               LDA #$02
$0A25: A2 A5               LDX #$A5
$0A27: A0 0A               LDY #$0A
$0A29: 20 BD FF            JSR $FFBD
$0A2C: A9 0F               LDA #$0F
$0A2E: A0 0F               LDY #$0F
$0A30: A2 08               LDX #$08
$0A32: 20 BA FF            JSR $FFBA
$0A35: 20 C0 FF            JSR $FFC0
$0A38: A9 0E               LDA #$0E
$0A3A: A0 0F               LDY #$0F
$0A3C: A2 09               LDX #$09
$0A3E: 20 BA FF            JSR $FFBA
$0A41: 20 C0 FF            JSR $FFC0
$0A44: A5 01               LDA pport
$0A46: 29 FC               AND #$FC
$0A48: 09 02               ORA #$02
$0A4A: 85 01               STA pport
$0A4C: 78                  SEI 
$0A4D: AD 14 03            LDA irqv     ;IRQ
$0A50: C9 1E               CMP #$1E
$0A52: D0 07               BNE b0A5B
$0A54: AD 15 03            LDA irqv+1   ;IRQ
$0A57: C9 32               CMP #$32
$0A59: F0 1B               BEQ b0A76
$0A5B: AD 14 03    b0A5B   LDA irqv     ;IRQ
$0A5E: 8D A0 0C            STA dfltirq.l
$0A61: AD 15 03            LDA irqv+1   ;IRQ
$0A64: 8D A1 0C            STA dfltirq.h
$0A67: A9 1E               LDA #<sysirq
$0A69: 8D 14 03            STA irqv     ;IRQ
$0A6C: A9 32               LDA #>sysirq
$0A6E: 8D 15 03            STA irqv+1   ;IRQ
$0A71: A9 00               LDA #$00
$0A73: 8D A2 0C            STA brkflag
$0A76: 58          b0A76   CLI 
$0A77: A9 00               LDA #<maxmem
$0A79: 8D D7 0D            STA maxmem.l
$0A7C: A9 D0               LDA #>maxmem
$0A7E: 8D D8 0D            STA maxmem.h
$0A81: A9 00               LDA #<KeyDefs
$0A83: 8D D9 0D            STA keydefs.l
$0A86: A9 FE               LDA #>KeyDefs
$0A88: 8D DA 0D            STA keydefs.h
$0A8B: A9 FF               LDA #$FF
$0A8D: A2 00               LDX #$00
$0A8F: 20 74 40            JSR WrHstBuf
$0A92: 8A                  TXA 
$0A93: E8                  INX 
$0A94: 20 74 40            JSR WrHstBuf
$0A97: 8E DD 0C            STX HBPos
$0A9A: AD 18 D0            LDA $D018
$0A9D: 29 F1               AND #$F1
$0A9F: 09 06               ORA #$06
$0AA1: 8D 18 D0            STA $D018
$0AA4: 60                  RTS 

$0AA5:             i0      .TEXT "I0"

Clear decimal mode just in case

Clear $c7e to $c8d

Close all files that may be open
Initialize system IO devices
File name length.  Set to 0 to avoid knock during startup.

 $0a05 contains "I0"
 set file name for later open calls
Logical file 15
 sub address 15
 device 8
 prepare logical file
 open 15,8,15
Logical file 14
 sub address 15
 device 9
 prepare logical file
 open 14,9,15
Get memory configuration
 mask off roms
 turn kernal on
 save memory map: kernal only, no basic
Disable interrupts
 get current vector
 is it ours?
 no, update it.
 how about low vector
 is it ours?
 yes, skip update
Get system irq vector

 save it in the system table
Get our irq routine address

 put it in place

Clear the system's break flag so we don't immediately stop
Re-enable interrupts now that our routine's enabled

Set Maxmem to $d000

Set function key storage to $fe00
Get $ff
 256 bytes
 write to $ff to $ff00, the input history buffer
.A=0
 next byte
 write $00 to $ff01

Set screen memory to $0400
Done.
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Setpfx:  Preparing the system's default prefix
Setpfx prepares the default prefix to load programs from.  This provides the system with a default location in which to look for 
programs, regardless of the currently selected location.

$0AA7: A2 00       setpfx  LDX #$00
$0AA9: BD B5 0A    b0AA9   LDA DfltPrefx,X
$0AAC: 9D 68 0C            STA prefix,X
$0AAF: F0 03               BEQ b0AB4
$0AB1: E8                  INX 
$0AB2: D0 F5               BNE b0AA9
$0AB4: 60          b0AB4   RTS 

$0AB5:             DfltPrefx .TEXT "0:"
$0AB7:                     .BYTE $00

Get default prefix
 place in current prefix
 not end of string? do more bytes
Count up
Reached 255 chars? If not, continue copying
Return

$ab8 to $abf are part of the default prefix, and are set 
to 0.

Note:  Some memory is omitted here; this area contained null's and likely reserved sufficient space for a longer prefix on 
systems that supported them.

Program state variables
From $0b00 to $0bff are the programs' states.  This page contains information about programs currently loaded into memory. 
Of important note is the loader table at the beginning, which assists in tracking program states and the memory allocated to 
them.

Note that the PROMAL documentation states that six programs may be loaded into memory at once.  This table has eight 
entries, to ensure that the executive and editor are also properly tracked.  Six entries remain for programs written by the 
user.

$0B00: PTYPE    .BYTE $00,$00,$00,$00,$00,$00,$00,$00
$0B08: PBA.h    .BYTE $00,$00,$00,$00,$00,$00,$00,$00
$0B10: PPPages  .BYTE $00,$00,$00,$00,$00,$00,$00,$00
$0B18: PVARS.h  .BYTE $00,$00,$00,$00,$00,$00,$00,$00
$0B20: PVPAGES  .BYTE $00,$00,$00,$00,$00,$00,$00,$00
$0B28: Pcksum.l .BYTE $00,$00,$00,$00,$00,$00,$00,$00
$0B30: Pcksum.h .BYTE $00,$00,$00,$00,$00,$00,$00,$00
$0B38: pRTS.L   .BYTE $00,$00,$00,$00,$00,$00,$00,$00
$0B40: pRTS.h   .BYTE $00,$00,$00,$00,$00,$00,$00,$00
$0B48: mlRTS.L  .BYTE $00,$00,$00,$00,$00,$00,$00,$00
$0B50: mlRTS.h  .BYTE $00,$00,$00,$00,$00,$00,$00,$00
$0B58: Pstkptr  .BYTE $00,$00,$00,$00,$00,$00,$00,$00
$0B60: Pfltptr  .BYTE $00,$00,$00,$00,$00,$00,$00,$00
$0B68: Pheappq  .BYTE $00,$00,$00,$00,$00,$00,$00,$00
$0B70: Pheap.l  .BYTE $00,$00,$00,$00,$00,$00,$00,$00
$0B78: Pldflags .BYTE $00,$00,$00,$00,$00,$00,$00,$00
$0B80: Pparent  .BYTE $00,$00,$00,$00,$00,$00,$00,$00
$0B88: PDATE.d  .BYTE $00,$00,$00,$00,$00,$00,$00,$00
$0B90: PDATE.m  .BYTE $00,$00,$00,$00,$00,$00,$00,$00
$0B98: PDATE.y  .BYTE $00,$00,$00,$00,$00,$00,$00,$00
$0BA0: PCOMDv.l .BYTE $3A,$46,$52,$5E,$6A,$76,$82,$8E
$0BA8: PCOMDv.h .BYTE $31,$31,$31,$31,$31,$31,$31,$31
$0BB0: ldname   .BYTE $00,$00,$00,$00,$00,$00,$00,$00
$0BB8:          .BYTE $00,$00,$00,$00

$0BBC: RelHdr   .BYTE $00
$0BBD: RelHtyp  .BYTE $00
$0BBE: relsz.l  .BYTE $00
$0BBF: relsz.h  .BYTE $00
$0BC0: ldnochk  .BYTE $00
$0BC1: xsav     .BYTE $00
$0BC2: PrgBit   .BYTE $00
$0BC3: LDCHAIN  .BYTE $00
$0BC4: LDPRCLR  .BYTE $00
$0BC5: LDRELD   .BYTE $00
$0BC6: LDRECLM  .BYTE $00
$0BC7: LDNOGO   .BYTE $00
$0BC8: LDUNLD   .BYTE $00
$0BC9: LDBIT6   .BYTE $00
$0BCA: LDBIT7   .BYTE $00
$0BCB: LDRESUME .BYTE $00
$0BCC: OWNFlag  .BYTE $00
$0BCD: ldflags  .BYTE $00

Program type.  Bit1: o=P-code, 1=ML; Bit2: 1=Overlay
Program base address.  Starts on $xx00
Number of pages allocated to the program
Variables base address.  Starts on $xx00
Number of pages allocated to variables
Program checksum, low byte
Program checksum, high byte
Address of calling PROMAL bytecode

Address of calling ML instruction

System stack pointer
System floating point stack pointer
Promal heap pointer
Promal heap pointer
LDFLAGS from loader

Date program is compiled; Day
Date program is compiled; Month
Date program is compiled; Year
Low byte of pointer to the name of the program
High byte of pointer to the name of the program
File name buffer for program loader

The relocation table header loads here during program 
load.  These four bytes describe the loader table type 
and size.
Relocation table header byte: 'R'
Relocation table header type
Relocation table header size

Flag to disable checksum verification in the loader
Temporary X storage
Bit set for current program (7=prg 0; 0=prg 7)
Loader: LDCHAIN flag
Loader: LDPRCLR flag
Loader: LDRELD flag
Loader: LDRECLM flag
Loader: LDNOGO flag
Loader: LDUNLD flag
Loader: unknown flag
Loader: unknown flag
Loader: LDRESUME flag
OWN flag for program being loaded: indicates OWN variables
ldflags variable sent to loader
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$0BCE: ldrscratch.BYTE $00
$0BCF: CUsctch  .BYTE $00
$0BD0: a0BD0    .BYTE $00
$0BD1: a0BD1    .BYTE $2E
$0BD2: relEsz   .BYTE $00
$0BD3: a0BD3    .BYTE $00
$0BD4: a0BD4    .BYTE $00
$0BD5: pjsrv.l  .BYTE $00
$0BD6: pjsrv.h  .BYTE $00
$0BD7: spsav    .BYTE $00,$00,$00,$00
$0BDB:          .BYTE $00,$00,$00,$00
$0BDF:          .BYTE $00,$00,$00,$00,$00,$00,$00,$00
$0BE7:          .BYTE $00,$00,$00,$00
$0BEB: a0BEB    .BYTE $00
$0BEC:          .BYTE $00,$00,$00,$00,$00,$00,$00
$0BF3:          .BYTE $00,$00,$00,$00,$00,$00,$00,$00
$0BFB:          .BYTE $00,$00,$00,$00,$00

Scratch variable for ldrAlloc
Scratch byte for cleanup
Offset for moving L file around during executive swap
 $(2e00)
Relocator: Table element size
Scratch word for RelocI to compute offsets

Temporary storage for pjsrz

Stack pointer storage for Refuge/Escape operations
fixme: apparently unreferenced
fixme: apparently unreferenced
fixme: apparently unreferenced
Working variable for relocator: program code base address
fixme: apparently unreferenced
fixme: apparently unreferenced
fixme: apparently unreferenced

HAL and loader variables
From $0c00 to $0cff are variables used by the Hardware Abstraction Layer as well as some data used by the memory 
management code to track areas of memory that are allocated.

$0C00: stdin.l   .BYTE $D8
$0C01: stdin.h   .BYTE $0F
$0C02: stdout.l  .BYTE $DC
$0C03: stdout.h  .BYTE $0F
$0C04: a0C04     .BYTE $D8
$0C05: a0C05     .BYTE $0F
$0C06:           .BYTE $E0
$0C07:           .BYTE $0F
$0C08: ioerror   .BYTE $00
$0C09: exitcode  .BYTE $00
$0C0A: errtyp    .BYTE $00
$0C0B: bfiltyp   .BYTE $53
$0C0C: dioerr    .BYTE $00
$0C0D: dfext     .BYTE $43,$00,$00,$0E,$0C
$0C12: date      .BYTE $01,$01,$01,$00
$0C16: lomem.l   .BYTE $00
$0C17: lomem.h   .BYTE $4F
$0C18: lofree.l  .BYTE $00
$0C19: lofree.h  .BYTE $4F
$0C1A: hifree.l  .BYTE $00
$0C1B: hifree.h  .BYTE $A1
$0C1C: himem.l   .BYTE $00
$0C1D: himem.h   .BYTE $A1
$0C1E: lderr     .BYTE $00
$0C1F: nlt       .BYTE $00
$0C20: PrgPtr    .BYTE $00
$0C21: numprgsq  .BYTE $00
$0C22: randwd.l  .BYTE $B2
$0C23: randwd.h  .BYTE $15
$0C24:           .BYTE $00,$00,$00,$00,$00
$0C29: Progend.l .BYTE $00
$0C2A: progend.h .BYTE $00
$0C2B: osorg.l   .BYTE $00
$0C2C: osorg.h   .BYTE $A2
$0C2D: memlim    .BYTE $00
$0C2E:           .BYTE $D0
$0C2F: FHEAD     .BYTE $00
$0C30: FTYPE     .BYTE $00
$0C31: FHCDBA.l  .BYTE $00
$0C32: FHCDBA.h  .BYTE $00
$0C33: FHSET0    .BYTE $00,$00
$0C35: FHCDSZ.l  .BYTE $00
$0C36: FHCDSZ.h  .BYTE $00
$0C37: FHByte08  .BYTE $00
$0C38: newvarb   .BYTE $00
$0C39: FHshvar.l .BYTE $00
$0C3A: FHshvar.h .BYTE $00,$00
$0C3C: FHscvar   .BYTE $00
$0C3D: FHDATE.d  .BYTE $01
$0C3E: FHDATE.m  .BYTE $01
$0C3F: FHDATE.y  .BYTE $01
$0C40: FHSET4    .BYTE $04
$0C41: FHCOMD    .BYTE $00,$00,$00,$00,$00,$00,$00,$00
$0C49:           .BYTE $00,$00,$00,$00,$00,$00
$0C4F: ppp.l     .BYTE $00

Current handle for stdin, normally $0fd8, the K device

Current handle for stdout, normally $0fdc, the S device

Unknown file handle, only referenced by clsall (K device)

Unreferenced file handle (E device)

IO error from open calls
Exit code from programs
Error type for system exception handler
Default file type, 'S'
Disk IO error
Default extension: 'C'
Current system date: mm/dd/yy+1900
Lowest allocatable address

Lowest unallocated address

Highest available address plus one

Higest allocatable address plus one

Loader error code
Number of loader table entries
Pointer to current program in loader tables

Random word seed value

fixme: apparently unreferenced

Executive code origin

End of usable memory plus one

File header during program load
File type from file header
File code base address from file header

File code segment size from file header

new variable base address calculated during load
Number of bytes required for shared variables

Number of bytes required for scalar variables
Compile date (day, month, year-1900) from file header

File command name from file header

P-code program counter save for ML calls
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$0C50: ppp.h     .BYTE $00
$0C51: mlp       .BYTE $00
$0C52: mlp+1     .BYTE $00
$0C53: rega      .BYTE $00
$0C54: regx      .BYTE $00
$0C55: regy      .BYTE $00
$0C56: regf      .BYTE $00
$0C57: regs      .BYTE $FF
$0C58: PB.lsav   .BYTE $00
$0C59: PB.hsav   .BYTE $00
$0C5A: HPsav     .BYTE $00
$0C5B: HVsav     .BYTE $00,$00,$00,$00,$00,$00,$00,$00
$0C63:           .BYTE $00,$00,$00,$00,$00

$0C68: prefix    .BYTE $30,$3A,$00
$0C6B: h.FNam    .BYTE $00
$0C6C: h.FNam+1  .BYTE $00
$0C6D: h.FNam+2  .BYTE $00,$00,$00,$00,$00,$00,$00,$00
$0C75:           .BYTE $00,$00,$00,$00,$00,$00,$00,$00
$0C7D:           .BYTE $00
$0C7E: h.KFHmap  .BYTE $00,$00,$00,$00,$00,$00,$00,$00
$0C86:           .BYTE $00,$00,$00,$00,$00,$00,$00,$00
$0C8E: h.FHeof   .BYTE $00,$00,$00,$00,$00,$00,$00,$00
$0C96:           .BYTE $00,$00,$00,$00,$00,$00,$00,$00
$0C9E: h.SerID   .BYTE $00
$0C9F: h.DrvErr  .BYTE $00
$0CA0: dfltirq.l .BYTE $00
$0CA1: dfltirq.h .BYTE $00
$0CA2: brkflag   .BYTE $00
$0CA3: h.fileN   .BYTE $00,$00
$0CA5: FName     .BYTE $00
$0CA6: FName+1   .BYTE $00,$00,$00,$00,$00,$00,$00,$00
$0CAE:           .BYTE $00,$00,$00,$00,$00,$00,$00,$00
$0CB6:           .BYTE $00,$00
$0CB8: a0CB8     .BYTE $00
$0CB9: a0CB9     .BYTE $00
$0CBA: h.xsav3   .BYTE $00
$0CBB: h.xsav1   .BYTE $00
$0CBC: h.ysav1   .BYTE $00
$0CBD: Sz.l      .BYTE $00
$0CBE: Sz.h      .BYTE $00
$0CBF: a0CBF     .BYTE $00
$0CC0: h.blksz.l .BYTE $00
$0CC1: h.blksz.h .BYTE $00
$0CC2: ysav1     .BYTE $00
$0CC3: a0CC3     .BYTE $00
$0CC4: a0CC4     .BYTE $00
$0CC5: a0CC5     .BYTE $00
$0CC6: a0CC6     .BYTE $00
$0CC7: a0CC7     .BYTE $00
$0CC8: h.glflim  .BYTE $00
$0CC9: h.asav    .BYTE $00
$0CCA: h.xsav    .BYTE $00
$0CCB: h.ysav    .BYTE $00
$0CCC: EdInsF    .BYTE $00
$0CCD: EdRvsF    .BYTE $00
$0CCE: EdRawF    .BYTE $00
$0CCF: EdUnkF    .BYTE $00
$0CD0: EdColF    .BYTE $00
$0CD1: EdLimit   .BYTE $00
$0CD2: EdEOL     .BYTE $00
$0CD3: a0CD3     .BYTE $00
$0CD4: scrpos    .BYTE $00
$0CD5: a0CD5     .BYTE $00
$0CD6: a0CD6     .BYTE $00
$0CD7: a0CD7     .BYTE $00
$0CD8: a0CD8     .BYTE $00
$0CD9: a0CD9     .BYTE $00
$0CDA: a0CDA     .BYTE $00
$0CDB: h.asav2   .BYTE $00
$0CDC: EdHBPos   .BYTE $00
$0CDD: HBPos     .BYTE $00
$0CDE: asav     .BYTE $00
$0CDF: DynoRdy   .BYTE $00,$00,$00,$00
$0CE3: FHTabB    .BYTE $9A
$0CE4: FHTabB+1  .BYTE $31
$0CE5: FHTabE    .BYTE $1E
$0CE6: FHTabE+1  .BYTE $32
$0CE7:           .BYTE $00,$00,$00,$00,$00,$00,$00
$0CEE:           .BYTE $00,$00,$00,$00
$0CF2: nofnchk   .BYTE $00

Machine langage program counter for ML calls

A register save for ML calls
X register save for ML calls
Y register save for ML calls
Flags register save for ML calls
Stack pointer save for ML calls
Table to save data for escape/refuge calls:
 p-code address low
 p-code address high
 heap pointer save
 heap vector save
 floating point stack pointer is saved at $0df7.
Default prefix string
File name buffer for HAL

Promal to kernal file handle map

fixme: This label is likely incorrect

Device serial ID for HAL
Drive command channel response code in binary for HAL
Default IRQ vector from system

Break key (ctrl-break) flag
Kernal file number for HAL
File name buffer for system

lofree.h storage for closing T device

Temporary .X storage (fixme: which routines on these?)
Temporary .X storage
Temporary .Y storage
Scratch and temporary variables (3 bytes)

Number of loaded bytes for h.getblkf

Temporary .Y storage
Character output enable flag (0=inhibit) for h.dir
Word: File size for dir.parsln

Temporary .X storage for dir.putsz
Leading zero inhibit flag for dir.putsz
Line length limit for h.getlf
Temporary .A storage
Temporary .X storage
Temporary .Y storage
Line editor (getlf) insert flag
Line editor (getlf) reverse flag
Line editor (getlf) raw input flag
Line editor (getlf) unknown control char flag
Line editor (getlf) starting column flag
Line editor (getlf) line length limit
Line editor (getlf) end of line pointer
Cursor blink timer for GCurs
Screen position (x) indicator
Temporary .X storage for s3d67
Temporary .Y storage for s3d67
Word: screen pointer for s3d67

Word: Screen pointer for editor

Temporary .A storage
Line editor (getlf) history buffer storage pointer
History buffer pointer
Temporary .A storage
Dyno (disk accelerator) ready flag ($80=yes, 0=no)
File handle table origin

File handle table end

fixme: apparently unreferenced
fixme: apparently unreferenced
No filename check (set bit 7 to ignore default extension)



Mapping Promal Page 13

$0CF3: xsav2     .BYTE $00
$0CF4: h.ysav2   .BYTE $00
$0CF5: h.xsav2   .BYTE $00
$0CF6: LoadFH    .BYTE $00
$0CF7: LoadFH+1  .BYTE $00
$0CF8:           .BYTE $00
$0CF9: ESwpSz.l  .BYTE $00
$0CFA: ESwpSz.h  .BYTE $2E
$0CFB: edres     .BYTE $00
$0CFC: EdlnMode  .BYTE $00
$0CFD: EdSCol    .BYTE $00
$0CFE: Exres     .BYTE $00
$0CFF: Cblnkrat  .BYTE $0A

Temporary .X storage
Temporary .Y storage
Temporary .X storage
Loader file handle

fixme: apparently unreferenced
Editor/Executive swap size ($2e00 bytes)

Editor resident flag ($80=resident, 0=no)
HAL line editor mode
HAL line editor starting column
Executive resident flag ($80=executive in, editor out)
Cursor blink rate for HAL line editor

Commandline and virtual file pointers
From $0d00 to $0dff is an area used to store the commandline as well as pointers for the “W” and “L” virtual files.  Also found 
here are the system device ID's for drives 0: and 1:, and a few additional variables used by the HAL.

$0D00: cline     .BYTE $00,$00,$00,$00,$00,$00,$00,$00
$0D08:           .BYTE $00,$00,$00,$00,$00,$00,$00,$00
$0D10:           .BYTE $00,$00,$00,$00,$00,$00,$00,$00
$0D18:           .BYTE $00,$00,$00,$00,$00,$00,$00,$00
$0D20:           .BYTE $00,$00,$00,$00,$00,$00,$00,$00
$0D28:           .BYTE $00,$00,$00,$00,$00,$00,$00,$00
$0D30:           .BYTE $00,$00,$00,$00,$00,$00,$00,$00
$0D38:           .BYTE $00,$00,$00,$00,$00,$00,$00,$00
$0D40:           .BYTE $00,$00,$00,$00,$00,$00,$00,$00
$0D48:           .BYTE $00,$00,$00,$00,$00,$00,$00,$00
$0D50:           .BYTE $00
$0D51: ncarg     .BYTE $00
$0D52: carg.l    .BYTE $00
$0D53: carg.h    .BYTE $00,$00,$00,$00,$00,$00,$00,$00
$0D5B:           .BYTE $00,$00,$00,$00,$00,$00,$00,$00
$0D63:           .BYTE $00,$00,$00,$00,$00,$00,$00,$00
$0D6B:           .BYTE $00,$00,$00,$00,$00,$00,$00,$00
$0D73:           .BYTE $00
$0D74: comd      .BYTE $00,$00,$00,$00,$00,$00,$00,$00
$0D7C:           .BYTE $00,$00,$00,$00,$00,$00,$00,$00
$0D84:           .BYTE $00,$00,$00,$00,$00,$00,$00,$00
$0D8C:           .BYTE $00,$00,$00,$00,$00,$00,$00,$00
$0D94:           .BYTE $00,$00,$00,$00,$00,$00,$00,$00
$0D9C:           .BYTE $00,$00,$00,$00,$00,$00,$00,$00
$0DA4:           .BYTE $00,$00,$00,$00,$00,$00,$00,$00
$0DAC:           .BYTE $00,$00,$00,$00,$00,$00,$00,$00
$0DB4:           .BYTE $00,$00,$00,$00,$00,$00,$00,$00
$0DBC:           .BYTE $00,$00,$00,$00,$00,$00,$00,$00
$0DC4:           .BYTE $00
$0DC5: worg.l    .BYTE $00
$0DC6: worg.h    .BYTE $00
$0DC7: wptr.l    .BYTE $00
$0DC8: wptr.h    .BYTE $00
$0DC9: weof.l    .BYTE $00
$0DCA: weof.h    .BYTE $00
$0DCB: wlim.l    .BYTE $00
$0DCC: wlim.h    .BYTE $00
$0DCD: lorg.l    .BYTE $00
$0DCE: lorg.h    .BYTE $00
$0DCF: lptr      .BYTE $00
$0DD0:           .BYTE $00
$0DD1: leof      .BYTE $00
$0DD2:           .BYTE $00
$0DD3: llim.l    .BYTE $00
$0DD4: llim.h    .BYTE $00
$0DD5:           .BYTE $00
$0DD6:           .BYTE $00
$0DD7: maxmem.l  .BYTE $00
$0DD8: maxmem.h  .BYTE $D0
$0DD9: keydefs.l .BYTE $FF
$0DDA: keydefs.h .BYTE $FF
$0DDB: wsize.l   .BYTE $00
$0DDC: wsize.h   .BYTE $00
$0DDD: gvorg.l   .BYTE $00
$0DDE: gvorg.h   .BYTE $A1
$0DDF:           .BYTE $00
$0DE0: c64ddv0   .BYTE $08

$0d00-0dff: Storage for the commandline and special file 
pointers and variables
Command line filled in by the executive before launching 
programs

Number of commandline arguments
Array of pointers to commandline arguments

Commandline array, split into arguments

W file origin

W file pointer

W end of file

W limit (plus one)

L file origin

L file pointer

L file EOF

L file limit (plus one)

W file size

Global shared variable space origin

fixme: apparently unreferenced
Serial device ID for virtual drive 0
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$0DE1: c64ddv1   .BYTE $09
$0DE2: c64n1541  .BYTE $00
$0DE3: 64dyno    .BYTE $80
$0DE4:           .BYTE $00,$00,$00,$00,$00
$0DE9: tbaud     .BYTE $06
$0DEA: tparity   .BYTE $00
$0DEB: tdatab    .BYTE $00
$0DEC: tstopb    .BYTE $00
$0DED: teofch    .BYTE $1A
$0DEE: tdevalf   .BYTE $00
$0DEF: tdevraw   .BYTE $00
$0DF0: tdevst    .BYTE $00
$0DF1:           .BYTE $00
$0DF2:           .BYTE $00
$0DF3: c64psa    .BYTE $07
$0DF4: c64pul    .BYTE $80
$0DF5: c64pdv    .BYTE $04
$0DF6: drterr    .BYTE $00
$0DF7: FPsav     .BYTE $00,$00,$00,$00
$0DFB: drvcode.l .BYTE $67
$0DFC: drvcode.h .BYTE $42
$0DFD: pblkcnt.l .BYTE $00
$0DFE: pblkcnt.h .BYTE $00
$0DFF: alphalk   .BYTE $00

Serial device ID for virtual drive 1
Non-1541 compatible flag ($80=true)
Enable dyno flag ($80=on)
fixme: apparently unreferenced
T device baud rate (detailed in prosys.s)
T device parity
T device data bits
T device stop bits
T device EOF character (ctrl-z by default)
T device add linefeed: bit 1=add out; bit 6=strip incoming
T device raw I/O flag
T device status from most recent operation
fixme: apparently unreferenced
fixme: apparently unreferenced
P device secondary address
P device upper case flip flag (PETSCII/ASCII)
P device serial device ID
Runtime error number for the development version of PROMAL
Floating point stack saves for refuge/escape operations
Drive side Dyno code origin ($4267)

Putblkf actual byte count

Alpha lock (capslock) flag, $80=uppercase

P-Code dispatch table

This table is used by Next to dispatch work while running p-code binaries.  Note that the Next routine uses the p-codes to 
directly index this table, meaning each valid code is even.

“Specified” or “Immediate” refer to the data following the noted p-code in the program binary.  Additional information for each 
p-code is provided in the system nucleus dissasembly below.

$0E00: Pbrkv     .WORD $106B
$0E02: PPwordv   .WORD $10CD
$0E04: Ppeekbv   .WORD $1102
$0E06: PpeekWv   .WORD $1118
$0E08: PpeekR    .WORD $4B0C
$0E0A: PpeekWIv  .WORD $1181
$0E0C: PLkLstv   .WORD $119C
$0E0E: Pc0Ev     .WORD $4B7F
$0E10: PpokeBv   .WORD $1211
$0E12: PpokeWv   .WORD $1229
$0E14: PpokeRv   .WORD $4BD8
$0E16: PPkIdxv   .WORD $1266
$0E18: PFindStv  .WORD $1286
$0E1A: Pc1Av     .WORD $4C1C
$0E1C: Paddwwv   .WORD $11C4
$0E1E: Pc1Ev     .WORD $11D8
$0E20: Pc20v     .WORD $4BBA
$0E22: Pgotov    .WORD $160A
$0E24: Pbzerov   .WORD $15FC
$0E26: Pjsrv     .WORD $16F6
$0E28: Pgosubv   .WORD $167C
$0E2A: Pselbv    .WORD $15D5
$0E2C: Pselwv    .WORD $15E3
$0E2E: PphBWv    .WORD $10C5
$0E30: PPbytev   .WORD $10C0
$0E32: PPwordv   .WORD $10CD
$0E34: PPrealv   .WORD $4AF1
$0E36: PGVarAdv  .WORD $10E7
$0E38: PVar2stBv .WORD $10DC
$0E3A: PVar2stWv .WORD $10EF
$0E3C: Pc3Cv     .WORD $4B4E
$0E3E: Padd230v  .WORD $1142
$0E40: Pstkribv  .WORD $1136
$0E42: Pstkriwv  .WORD $114D
$0E44: Pc44v     .WORD $4B5D
$0E46: Pc46v     .WORD $16AF
$0E48: Pst2varBv .WORD $11F1
$0E4A: Pst2varWv .WORD $11FD
$0E4C: Pc4Cv     .WORD $4DA6
$0E4E: Pstkwibv  .WORD $1247
$0E50: Pstkwiwv  .WORD $1254
$0E52: Pc52v     .WORD $4BFD
$0E54: Pc52v     .WORD $161F

PROMAL break
Push an immediate word to the stack
Push a byte at specified address to stack
Push a word at specified address to stack
Push a real at specified address to stack
Push a byte at specified address+word on stack to stack
Push a word at specified address+word on stack to stack
Look up pointer from a list
Pull a byte from stack to specified address
Pull a word from stack to specified address
Pull a real from stack to specified address
Pull a byte from stack to specified address+word on stack
Pull a word from stack to specified address+stack*2

Add word on stack to immediate word and push to stack
Add word on stack*2 to immediate word and push to stack

Jump to p-code at specified address
Branch if byte on stack is zer0
ML JSR to address on stack with .Y=immediate byte
Call p-code subroutine at specified address
Compare stack bytes, jump to specified address if unequal
Compare stack words, jump to specified address if unequal
Push immediate byte to stack as a word
Push immediate byte to stack
Push immediate word to stack
Push immediate real to stack
Push address of specified variable to stack
Push value of specified byte variable to stack
Push value of specified word variable to stack

Add immediate byte to heap pointer low byte
Push byte at heap pointer+immediate byte to stack
Push word at heap pointer+immediate byte to stack

Adjust heap pointer for REFUGE
Pull stack to specified byte variable
Pull stack to specified word variable

Pull stack byte to heap pointer+immediate byte
Pull stack word to heap pointer+immediate byte

Refuge
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$0E56: Pc56v     .WORD $1653
$0E58: Pc58b     .WORD $4DB9
$0E5A: PIll5Av   .WORD $108B
$0E5C: PIll5Cv   .WORD $108B
$0E5E: PIll5Ev   .WORD $108B
$0E60: PIll60v   .WORD $108B
$0E62: PIll62v   .WORD $108B
$0E64: PIll64v   .WORD $108B
$0E66: PIll66v   .WORD $108B
$0E68: PPzero1v  .WORD $10AE
$0E6A: PPonev    .WORD $10B4
$0E6C: PPtwov    .WORD $10BA
$0E6E: Pwhere.wv .WORD $172A
$0E70: PIll70v   .WORD $108B
$0E72: PisLTbv   .WORD $12B3
$0E74: PisLTwv   .WORD $1367
$0E76: PisLTiv   .WORD $1382
$0E78: PisLTrv   .WORD $4DF4
$0E7A: PisLEbv   .WORD $12D5
$0E7C: PisLEwv   .WORD $1329
$0E7E: PisLEiv   .WORD $1348
$0E80: PisLErv   .WORD $4DFF
$0E82: PisEQbv   .WORD $12EC
$0E84: PisEQwv   .WORD $1409
$0E86: PisEQrv   .WORD $4E19
$0E88: PisNEbv   .WORD $12FB
$0E8A: PisNEiv   .WORD $1433
$0E8C: PisNErv   .WORD $4E0C
$0E8E: PisGEbv   .WORD $12C1
$0E90: PisGEwv   .WORD $139D
$0E92: PisGEiv   .WORD $12B8
$0E94: PisGErv   .WORD $4E22
$0E96: PisGTbv   .WORD $1312
$0E98: PisGTwv   .WORD $13D3
$0E9A: PisGTiv   .WORD $13EE
$0E9C: PisGTrv   .WORD $4E2B
$0E9E: Psgnflpv  .WORD $145D
$0EA0: PcA0v     .WORD $4CF2
$0EA2: Paddbv    .WORD $1472
$0EA4: Paddwv    .WORD $147E
$0EA6: Paddrv    .WORD $4C3B
$0EA8: Psubbv    .WORD $1494
$0EAA: Psubwv    .WORD $14A3
$0EAC: Psubrv    .WORD $4CCE
$0EAE: Pmulwv    .WORD $14BD
$0EB0: Pmulrv    .WORD $4CDA
$0EB2: Pdiviv    .WORD $14D1
$0EB4: Pdiv.wv   .WORD $1525
$0EB6: Pdivrv    .WORD $4CE6
$0EB8: Pdivmodv  .WORD $1537
$0EBA: Pshlbv    .WORD $154F
$0EBC: Pshlwv    .WORD $155C
$0EBE: Pshrbv    .WORD $1571
$0EC0: Pshrwv    .WORD $157E
$0EC2: Pnotbv    .WORD $15A5
$0EC4: Pandbv    .WORD $15B4
$0EC6: Porbv     .WORD $15BF
$0EC8: Pxorbv    .WORD $15CA
$0ECA: Ppopbv    .WORD $1593
$0ECC: Ppop1bv   .WORD $1597
$0ECE: Pr2wv     .WORD $4D99
$0ED0: PPzerov   .WORD $159F
$0ED2: Pb2rv     .WORD $4D12
$0ED4: Pw2rv     .WORD $4D15
$0ED6: Pi2rv     .WORD $4D09
$0ED8: Pswapbv   .WORD $1792
$0EDA: PcDAv     .WORD $4D83
$0EDC: PcDCv     .WORD $4D69
$0EDE: PcDEv     .WORD $4D1E
$0EE0: Prtsv     .WORD $16DC
$0EE2: Prts1v    .WORD $16DC
$0EE4: PcE4v     .WORD $4DC3
$0EE6: PcE6v     .WORD $1737
$0EE8: Pdup.wv   .WORD $177C
$0EEA: Ppop.rv   .WORD $17AA
$0EEC: Pendv     .WORD $1725
$0EEE: Pnextv    .WORD $0077
$0EF0: Pstkp.bv  .WORD $115D
$0EF2: Pstkp.wv  .WORD $116B
$0EF4: PcF4v     .WORD $4BC8
$0EF6: Ppopb1v   .WORD $17A6

Escape

Illegal opcode
Illegal opcode
Illegal opcode
Illegal opcode
Illegal opcode
Illegal opcode
Illegal opcode
Push a zero byte to stack
Push a one byte to stack
Push a two byte to stack
Push current bytecode address to stack
Illegal opcode
Compare top stack bytes and push 0 if less than
Compare top stack words and push 0 if less than
Compare top stack int's and push 0 if less than
Compare top stack reals and push 0 if less than
Compare top stack bytes and push 0 if less than or equal
Compare top stack words and push 0 if less than or equal
Compare top stack int's and push 0 if less than or equal
Compare top stack reals and push 0 if less than or equal
Compare top stack bytes and push 0 if equal
Compare top stack words and push 0 if equal
Compare top stack reals and push 0 if equal
Compare top stack bytes and push 0 if not equal
Compare top stack int's and push 0 if not equal
Compare top stack reals and push 0 if not equal
Compare top stack bytes and push 0 if greater or equal
Compare top stack words and push 0 if greater or equal
Compare top stack int's and push 0 if greater or equal
Compare top stack reals and push 0 if greater or equal
Compare top stack bytes and push 0 if greater
Compare top stack words and push 0 if greater
Compare top stack int's and push 0 if greater
Compare top stack reals and push 0 if greater
Mathematical inversion of int (out=0-int)

Add bytes on stack and push result
Add words on stack and push result
Add reals on stack and push result
Subtract bytes on stack and push result
Subtract words on stack and push result
Subtract reals on stack and push result
Multiply words on stack and push result
Multiply reals on stack and push result
Divide int's on stack and push result
Divide words on stack and push result
Divide reals on stack and push result
Divide words on stack and push remainder (modulus)
Shift byte on stack left and push result
Shift word on stack left and push result
Shift byte on stack right and push result
Shift word on stack right and push result
Invert byte on stack and push result
Logical and bytes on stack and push result
Logical or byes on stack and push result
Logical x-or bytes on stack and push result
Discard first byte from stack
Discard second byte from stack
Convert real on stack to word and push result
Push zero to stack
Convert byte on stack to real and push result
Convert word on stack to real and push result
Convert int on stack to real and push result
Swap top two bytes on stack

Return from p-code subroutine to caller
Return from p-code subroutine to caller

Duplicate word on top of stack
Discard real (6 bytes) at top of stack
End program and return to loader
Continue to next p-code (no operation)
Read byte from memory address on stack
Read word from memory address on stack

Discard byte on top of stack
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$0EF8: Ppopwv    .WORD $17A5
$0EFA: Prol.wv   .WORD $1788
$0EFC: PIllFCv   .WORD $108B
$0EFE: PIllFEv   .WORD $108B

Discard word on top of stack
Rotate word on stack left and push result
Illegal opcode
Illegal opcode

System library: Jump table
The system library jump table links to the library routines which take care of tasks that the system nucleus can't do on its 
own.  Some example tasks include console input or output, and handling files and strings.

Some of the entries in the jump table call e.run.  These are library calls that are unimplemented on the Commodore 64.

$0F00: 4C 17 09    init    JMP initz
$0F03: 4C 3E 28    r283e   JMP r283ez
$0F06: 4C 83 10            JMP e.run
$0F09: 4C AC 18    getc    JMP getcz
$0F0C: 4C C0 18    GETCF   JMP getcfz
$0F0F: 4C 19 19    GETL    JMP getlz
$0F12: 4C 2C 19    GETLF   JMP getlfz
$0F15: 4C 69 19    PUT     JMP putz
$0F18: 4C B2 19    PUTF    JMP putfz
$0F1B: 4C DA 1B    STRVAL  JMP strvalz
$0F1E: 4C 7D 1C    INTSTR  JMP intstrz
$0F21: 4C 80 1C    WORDSTR JMP wordstrz
$0F24: 4C 22 1D    OPEN    JMP openz
$0F27: 4C 2B 1F    CLOSE   JMP closez
$0F2A: 4C 7B 20    FILL    JMP fillz
$0F2D: 4C AC 20    CMPSTR  JMP cmpstrz
$0F30: 4C A9 21    blkmov  JMP blkmovz
$0F33: 4C 38 22    movstr  JMP movstrz
$0F36: 4C 18 22    LENSTR  JMP lenstrz
$0F39: 4C DF 26    EXIT    JMP exitz
$0F3C: 4C DB 26    ABORT   JMP abortz
$0F3F: 4C 56 20    TOUPPER JMP toupperz
$0F42: 4C 9F 22    ALPHA   JMP alphaz
$0F45: 4C BD 22    NUMERIC JMP numericz
$0F48: 4C 1D 26    drvcmd  JMP drvcmdz
$0F4B: 4C EA 22    GETBLKF JMP getblkfz
$0F4E: 4C 03 23    PUTBLKF JMP putblkfz
$0F51: 4C 1F 23    inlist  JMP inlistz
$0F54: 4C 79 23    LOOKSTR JMP lookstrz
$0F57: 4C 1B 1A    OUTPUT  JMP outputz
$0F5A: 4C 54 1A    OUTPUTF JMP outputfz
$0F5D: 4C D6 23    CURSET  JMP cursetz
$0F60: 4C EF 23    CURCOL  JMP curcolz
$0F63: 4C 03 24    CURLINE JMP curlinez
$0F66: 4C 17 24    INSET   JMP insetz
$0F69: 4C 57 24    RANDOM  JMP randomz
$0F6C: 4C 5F 25    GETARGS JMP getargsz
$0F6F: 4C 9A 24    TESTKEY JMP testkeyz
$0F72: 4C AB 25    ZAPFILE JMP zapfilez
$0F75: 4C E5 25    CHKSUM  JMP chksumz
$0F78: 4C 38 26    DIR     JMP dirz
$0F7B: 4C D0 1F    redirect JMP redirectz
$0F7E: 4C 80 26    RENAME  JMP renamez
$0F81: 4C AE 24    MIN     JMP minz
$0F84: 4C E0 24    MAX     JMP maxz
$0F87: 4C F0 26    load    JMP loadz
$0F8A: 4C 80 2C    relocate JMP relocz
$0F8D: 4C 15 25    EDLINE  JMP edlinez
$0F90: 4C 12 25    INLINE  JMP inlinez
$0F93: 4C A9 26    FKEYSET JMP fkeysetz
$0F96: 4C C2 26    FKEYGET JMP fkeygetz
$0F99: 4C 88 18    getverz JMP getverz
$0F9C: 4C EB 2F    swpmem  JMP swpmemz
$0F9F: 4C 9E 1F    mlget   JMP mlgetz
$0FA2: 4C 67 1F    clsall  JMP clsallz
$0FA5: 4C A0 18    GETKEY  JMP getkeyz
$0FA8: 4C EE 47    STRREAL JMP strrealz
$0FAB: 4C 25 48    REALSTR JMP realstrz
$0FAE: 4C 94 18    p100f   JMP p100fz
$0FB1: 4C 5B 30    noreal  JMP norealz
$0FB4: 4C C7 30    pjsr    JMP pjsrz
$0FB7: 4C 1B 21    SUBSTR  JMP substrz
$0FBA: 4C 83 10            JMP e.run
$0FBD: 4C 83 10            JMP e.run
$0FC0: 4C 83 10            JMP e.run

System initialization routine.  Doesn't return to caller

(Illegal library call)
GETC routine, PROMAL manual page 4-19
GETCF routine, PROMAL manual page 4-20
GETL routine, PROMAL manual page 4-21
GETLF routine, PROMAL manual page 4-22
PUT routine, PROMAL manual page 4-44
PUTF routine, PROMAL manual page 4-47
STRVAL routine, PROMAL manual page 4-53
INTSTR routine, PROMAL manual page 4-28
WORDSTR routine, PROMAL manual page 4-57
OPEN routine, PROMAL manual page 4-36
CLOSE routine, PROMAL manual page 4-7
FILL routine, PROMAL manual page 4-14
CMPSTR routine, PROMAL manual page 4-8
BLKMOV routine, PROMAL manual page 4-6
MOVSTR routine, PROMAL manual page 4-33
LENSTR routine, PROMAL manual page 4-29
EXIT routine, PROMAL manual page 4-14
ABORT routine, PROMAL manual page 4-5
TOUPPER routine, PROMAL manual page 4-56
ALPHA routine, PROMAL manual page 4-6
NUMERIC routine, PROMAL manual page 4-34
Undocumented, listed in prosys.s as ONLINE
GETBLKF routine, PROMAL manual page 4-18
PUTBLKF routine, PROMAL manual page 4-45
INLIST routine, PROMAL manual page 4-25
LOOKSTR routine, PROMAL manual page 4-30
OUTPUT routine, PROMAL manual page 4-41
OUTPUTF routine, PROMAL manual page 4-43
CURSET routine, PROMAL manual page 4-10
CURCOL routine, PROMAL manual page 4-9
CURLINE routine, PROMAL manual page 4-9
INSET routine, PROMAL manual page 4-27
RANDOM routine, PROMAL manual page 4-47
GETARGS routine, PROMAL manual page 4-17
TESTKEY routine, PROMAL manual page 4-55
ZAPFILE routine, PROMAL manual page 4-57
CHKSUM routine, PROMAL manual page 4-7
DIR routine, PROMAL manual page 4-10
REDIRECT routine, PROMAL manual page 4-49
RENAME routine, PROMAL manual page 4-50
MIN routine, PROMAL manual page 4-32
MAX routine, PROMAL manual page 4-31
LOAD routine, PROMAL manual page 4-30
Relocate binary, used by loader
EDLINE routine, PROMAL manual page 4-12
INLINE routine, PROMAL manual page 4-25
FKEYSET routine, PROMAL manual page 4-16
FKEYGET routine, PROMAL manual page 4-15
GETVER routine, PROMAL manual page 4-24
Undocumented: Swap two areas of memory
MLGET routine, PROMAL manual page 4-32
Undocumented: Close all open files
GETKEY routine, PROMAL manual page 4-20
STRREAL routine, PROMAL manual page 4-52
REALSTR routine, PROMAL manual page 4-48
Push $100f to the stack
Perform 'noreal' command
JSR routine, PROMAL manual page 4-29
SUBSTR routine, PROMAL manual page 4-55
(Illegal library call)
(Illegal library call)
(Illegal library call)



Mapping Promal Page 17

$0FC3: 4C 83 10            JMP e.run
$0FC6: 4C 22 31    gettst  JMP gettstz
$0FC9: 4C E3 46    ABS     JMP absz
$0FCC: 4C A3 3B    proquit JMP proquitz
$0FCF: 4C 83 10            JMP e.run
$0FD2: 4C 83 10            JMP e.run
$0FD5: 4C 83 10            JMP e.run

(Illegal library call)
GETTST routine, PROMAL manual page 4-24
ABS routine, PROOMAL manual page 4-5
PROQUIT routine, PROMAL manual page 4-44
(Illegal library call)
(Illegal library call)
(Illegal library call)

Special device names and console definitions
Special device names and console control keys are located in this table.

$0FD8:             SName   .BYTE $4B,$00,$52,$FE
$0FDC:                     .BYTE $53,$00,$57,$FC
$0FE0:                     .BYTE $45,$00,$57,$FA
$0FE4:                     .BYTE $4E,$00,$57,$F8
$0FE8:                     .BYTE $57,$00,$42,$F6
$0FEC:                     .BYTE $4C,$00,$42,$F4
$0FF0:                     .BYTE $54,$00,$42,$F2
$0FF4:                     .BYTE $50,$00,$57,$F0
$0FF8:                     .BYTE $D8,$0F
$0FFA:                     .BYTE $DC,$0F
$0FFC:                     .BYTE $D8,$0F
$0FFE:                     .BYTE $E0,$0F

$1000:             bkeydel .BYTE $06
$1001:             bkeyins .BYTE $94
$1002:             bkeyjs  .BYTE $1B
$1003:             bkeyje  .BYTE $19
$1004:             bkeycel .BYTE $0B
$1005:             bkeyalk .BYTE $01
$1006:             bkeycan .BYTE $18
$1007:             bkeybt  .BYTE $02
$1008:             bkeybs  .BYTE $14
$1009:             bkeytab .BYTE $09
$100A:             bkeyrt  .BYTE $1D
$100B:             bkeylft .BYTE $9D
$100C:             bkeyfk1 .BYTE $85
$100D:             bkeyfkl .BYTE $8D
$100E:             bkeyeof .BYTE $1A

$fd8-$100e: Special device file handles and ID's, and 
control key assignments
Special files and default IO handlers:
K file, handler $FE (keyboard input)
S file, handler $FC (screen)
E file, handler $FA (error output?)
N file, handler $F8 (Null device?)
W file, handler $F6 (Workspace file)
L file, handler $F4 (Library file)
T file, handler $F2 (RS232 device)
P file, handler $F0 (Printer device)
Default stdin handler: $0fd8   (“K”)
Default stdout handler: $0fdc  (“S”)
Default unknown handler: $0fd8 (“K”)
Default stderr handler: $0fe0  (“E”)

Control key assignments:
Forward delete:               ctrl-f
Insert toggle:                Shift-delete
Jump to start of line:        ctrl-[
Jump to end of line:          ctrl-y
Clear to end of line-         ctrl-k
Alpha lock (capslock) toggle: ctrl-a
Cancel line:                  ctrl-x
Previous history buffer item: ctrl-b
Backspace:                    ctrl-t (delete)
Tab:                          ctrl-i
Right arrow
Left arrow
First function key Note that these are in order:
Last function key   1 3 5 7  2 4 6 8
EOF: ctrl-z

PROMAL Copyright notice
This is the official copyright and date for the release of PROMAL documented in this text.  It doesn't appear to be referenced 
by the code at any point.

$100F:             cpyright .BYTE $0D
$1010:                     .TEXT "PROMAL 2.1 10/14/86 "
$1024:                     .BYTE $0D
$1025:                     .TEXT "(C) 1986 SMA"
$1031:                     .BYTE $0D,$00

System exception handler
All system exceptions are handled here.  These include but aren't limited to the machine language BRK as well as the P-
code 'break' instructions.  The stop key, used as ctrl-stop on the Commodore 64, as well as some unrecoverable 
mathematical errors are also handled in this routine

$1033: 68         do.mlbrk PLA 
$1034: A8                  TAY 
$1035: 68                  PLA 
$1036: AA                  TAX 
$1037: 68                  PLA 
$1038: D8                  CLD 
$1039: 8D 53 0C            STA rega
$103C: 8E 54 0C            STX regx
$103F: 8C 55 0C            STY regy

Restore .Y register

 restore .X register

 restore .A register
 clear decimal mode
 save .A for PROMAL use
 save .X for PROMAL use
 save .Y for PROMAL use
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$1042: BA                  TSX 
$1043: 8E 57 0C            STX regs
$1046: 68                  PLA 
$1047: 8D 56 0C            STA regf
$104A: 68                  PLA 
$104B: 38                  SEC 
$104C: E9 02               SBC #$02
$104E: 8D 51 0C            STA mlp
$1051: 68                  PLA 
$1052: E9 00               SBC #$00
$1054: 8D 52 0C            STA mlp+1
$1057: A0 00               LDY #$00
$1059: 4C 97 10            JMP e.mlbrk
$105C:                     .BYTE $00,$00,$00,$00
$1060                      .BYTE $00,$00,$00,$00
$1064:                     .BYTE $00,$00,$00,$00
$1068: 4C 88 10   j1068    JMP e.0div
$106B: 4C 94 10   Pbrk     JMP e.pbrk
$106E: 4C 33 10   cpubrk   JMP do.mlbrk
$1071: EE 0A 0C   usrbrk   INC errtyp
$1074: EE 0A 0C   e.iored  INC errtyp
$1077: EE 0A 0C   e.fileh  INC errtyp
$107A: EE 0A 0C   e.libarg INC errtyp
$107D: EE 0A 0C   e.redio  INC errtyp
$1080: EE 0A 0C   e.sys    INC errtyp
$1083: EE 0A 0C   e.run    INC errtyp
$1086: A0 00               LDY #$00
$1088: EE 0A 0C   e.0div   INC errtyp
$108B: EE 0A 0C   e.illop  INC errtyp
$108E: EE 0A 0C   StkErr   INC errtyp
$1091: EE 0A 0C            INC errtyp
$1094: EE 0A 0C   e.pbrk   INC errtyp
$1097: EE 0A 0C   e.mlbrk  INC errtyp
$109A: 98                  TYA 
$109B: 18                  CLC 
$109C: 65 78               ADC PBase.l
$109E: 8D 4F 0C            STA ppp.l
$10A1: A5 79               LDA PBase.h
$10A3: 69 00               ADC #$00
$10A5: 8D 50 0C            STA ppp.h
$10A8: CE 09 0C            DEC exitcode
$10AB: 4C 03 0F            JMP r283e

 save stack pointer for PROMAL use

 save processor status for PROMAL use
 get low byte of BRK address

 adjust for BRK offset
 save for PROMAL use
 get high byte of BRK address
 add carry in
 save for PROMAL use
 clear .Y
 jump to ML break exception handler
The bytes up to j1068 appear to be unreferenced.

 system exception: Divide by zero
 system exception: PROMAL break instruction
 system exception: CPU BRK instruction
 system exception: User pressed ctrl-stop
 system exception: Illegal IO redirection
 system exception: Invalid file handle
 system exception: Incorrect number of args, lib call
 system exception: Illegal IO direction
 system exception: System error
 system exception: Required program not loaded

 system exception: Divide by zero
 system exception: Illegal p-code (fixme, add to regen)
 system exception: Stack error

 system exception: PROMAL break instruction
 system exception: CPU BRK instruction
 copy .Y to .A
 clear carry for add
 add .Y to pbase
 store at the p-code pointer

 decrement exit code to indicate error exit
 adjust stack and return to executive

PROMAL System Nucleus
This is the promal system neucleus. The nucleus is only capable of processing data, much like a physical 
processor.  Any I/O handling is actually done within the system library, which follows this section of the program.  
Due to the small size of most routines in this section, their purposes are summarized in the right column of the 
table.

Missing from this section are the functions for floating point math, which are located at the end of the binary. SMA created the  
option to unload the floating point code and relcaim the memory if that type of math will not be needed by the user's 
application.

The bytecode pointer is a combination of .Y and and the address at $0078.  Thus, the Y register must be preserved or 
resolved by being added to $0078 and returned as a zero during operations.  .A is often a returned byte especially when 
PnextP is used, and .X is a scratchpad register.

$10AE: A9 00       PPzero1 LDA #$00
$10B0: 48                  PHA 
$10B1: 4C 77 00            JMP PNext

$10B4: A9 01       PPone   LDA #$01
$10B6: 48                  PHA 
$10B7: 4C 77 00            JMP PNext

$10BA: A9 02       PPtwo   LDA #$02
$10BC: 48                  PHA 
$10BD: 4C 77 00            JMP PNext

$10C0: B1 78       PPbyte  LDA (PBase.l),Y
$10C2: 4C 73 00            JMP PnextP

Push a zero to the stack
This code is duplicated at
Ppzero.  

Push a one to the stack
There are many cases where
a one is needed, and this routine saves a byte of code
in those cases

Push a two to the stack

Push immediate byte
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$10C5: B1 78       PphBW   LDA (PBase.l),Y
$10C7: 48                  PHA 
$10C8: A9 00               LDA #$00
$10CA: 4C 73 00            JMP PnextP

$10CD: B1 78       PPword  LDA (PBase.l),Y
$10CF: 48                  PHA 
$10D0: C8                  INY 
$10D1: F0 05               BEQ PPwordz
$10D3: B1 78       PPwordy LDA (PBase.l),Y
$10D5: 4C 73 00            JMP PnextP
$10D8: E6 79       PPwordz INC PBase.h
$10DA: D0 F7               BNE PPwordy

$10DC: B1 78      PVar2stB LDA (PBase.l),Y
$10DE: 85 2E               STA varbase
$10E0: A2 00               LDX #$00
$10E2: A1 2E               LDA (varbase,X)
$10E4: 4C 73 00            JMP PnextP

$10E7: B1 78       PGVarAd LDA (PBase.l),Y
$10E9: 48                  PHA 
$10EA: A5 2F               LDA varbase+1
$10EC: 4C 73 00            JMP PnextP

$10EF: B1 78       Pvar2stW LDA (PBase.l),Y
$10F1: 85 2E               STA varbase
$10F3: 84 33               STY ysav
$10F5: A0 00               LDY #$00
$10F7: B1 2E               LDA (varbase),Y
$10F9: 48                  PHA 
$10FA: C8                  INY 
$10FB: B1 2E               LDA (varbase),Y
$10FD: A4 33               LDY ysav
$10FF: 4C 73 00            JMP PnextP

$1102: B1 78       Ppeekb  LDA (PBase.l),Y
$1104: 85 2C               STA From
$1106: C8                  INY 
$1107: F0 0B               BEQ Ppeekbx
$1109: B1 78       Ppeekbz LDA (PBase.l),Y
$110B: 85 2D               STA From+1
$110D: A2 00               LDX #$00
$110F: A1 2C               LDA (From,X)
$1111: 4C 73 00            JMP PnextP
$1114: E6 79       Ppeekbx INC PBase.h
$1116: D0 F1               BNE Ppeekbz

$1118: B1 78       PpeekW  LDA (PBase.l),Y
$111A: 85 2C               STA From
$111C: C8                  INY 
$111D: F0 13               BEQ PpeekWx
$111F: B1 78       PpeekWz LDA (PBase.l),Y
$1121: 85 2D               STA From+1
$1123: 84 33               STY ysav
$1125: A0 00               LDY #$00
$1127: B1 2C               LDA (From),Y
$1129: 48                  PHA 
$112A: C8                  INY 
$112B: B1 2C               LDA (From),Y
$112D: A4 33               LDY ysav
$112F: 4C 73 00            JMP PnextP
$1132: E6 79       PpeekWx INC PBase.h
$1134: D0 E9               BNE PpeekWz

$1136: B1 78       Pstkrib LDA (PBase.l),Y
$1138: 84 33               STY ysav
$113A: A8                  TAY 
$113B: B1 30               LDA (Heapvect),Y
$113D: A4 33               LDY ysav
$113F: 4C 73 00            JMP PnextP

$1142: B1 78       Padd230 LDA (PBase.l),Y
$1144: 18                  CLC 
$1145: 65 30               ADC Heapvect
$1147: 48                  PHA 

Push immediate byte as a word
Note the code pushes azero high byte to create a word
from a byte.

Push immediate word

Increment bytecode index for high byte
 handle wraparound in case .Y goes $ff->$00

Push byte variable to stack
The byte following the bytecode is an offset added to the 
variable base address and used as an index.

Push address of target variable
Get variable number
 push
Get variable base pointer high byte
 return for push

Push word variable to stack
Get variable number
 save in varbase pointer low byte
 save .Y
 set Y to zero for indexing
 get low byte of variable
 push
 increment Y for next byte
 get high byte of variable
 restore .Y
 return for push

Push a byte of memory to stack
Get target low byte
 set up scratch pointer
 increment y
 handle overflow
 get target high byte
 set up scratch pointer
 clear .X for indexing
 get byte
 return for push

Push a word of memory to stack
Get target low byte
 set up scratch pointer
 increment y
 handle overflow
 get target high byte
 set up scratch pointer
 save .Y register
 set .Y to 0 for indexing
 get low byte
 push
 increment index
 get high byte
 restore .Y
 return for push

Push a byte from the system heap
Get heap offset
 save .Y
 transfer offset to .Y for indexing
 get byte from system heap
 restore .Y
 return for push

Push heap offset to stack
Get value to add
 clear carry for math
 add to pointer low
 push low byte
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$1148: A5 31               LDA HeapVec+1
$114A: 4C 73 00            JMP PnextP

$114D: B1 78       Pstkriw LDA (PBase.l),Y
$114F: 84 33               STY ysav
$1151: A8                  TAY 
$1152: B1 30               LDA (Heapvect),Y
$1154: 48                  PHA 
$1155: C8                  INY 
$1156: B1 30               LDA (Heapvect),Y
$1158: A4 33               LDY ysav
$115A: 4C 73 00            JMP PnextP

$115D: 68          Pstkp.b PLA 
$115E: 85 2D               STA From+1
$1160: 68                  PLA 
$1161: 85 2C               STA From
$1163: A2 00               LDX #$00
$1165: A1 2C               LDA (From,X)
$1167: 48                  PHA 
$1168: 4C 77 00            JMP PNext

$116B: 68          Pstkp.w PLA 
$116C: 85 2D               STA From+1
$116E: 68                  PLA 
$116F: 85 2C               STA From
$1171: 84 33               STY ysav
$1173: A0 00               LDY #$00
$1175: B1 2C               LDA (From),Y
$1177: 48                  PHA 
$1178: C8                  INY 
$1179: B1 2C               LDA (From),Y
$117B: 48                  PHA 
$117C: A4 33               LDY ysav
$117E: 4C 77 00            JMP PNext

$1181: 68          PpeekWI PLA 
$1182: AA                  TAX 
$1183: 68                  PLA 
$1184: 18                  CLC 
$1185: 71 78               ADC (PBase.l),Y
$1187: 85 2C               STA From
$1189: C8                  INY 
$118A: F0 0C               BEQ PpeekWIx
$118C: 8A         PpeekWIz TXA 
$118D: 71 78               ADC (PBase.l),Y
$118F: 85 2D               STA From+1
$1191: A2 00               LDX #$00
$1193: A1 2C               LDA (From,X)
$1195: 4C 73 00            JMP PnextP
$1198: E6 79      PpeekWIx INC PBase.h
$119A: D0 F0               BNE PpeekWIz

$119C: 68          PLkLst  PLA 
$119D: 85 38               STA Count
$119F: 68                  PLA 
$11A0: 0A                  ASL 
$11A1: 26 38               ROL Count
$11A3: 18                  CLC 
$11A4: 71 78               ADC (PBase.l),Y
$11A6: 85 2C               STA From
$11A8: C8                  INY 
$11A9: F0 15               BEQ PLkLstx
$11AB: B1 78       PLkLstz LDA (PBase.l),Y
$11AD: 65 38               ADC Count
$11AF: 85 2D               STA From+1
$11B1: 84 33               STY ysav
$11B3: A0 00               LDY #$00
$11B5: B1 2C               LDA (From),Y
$11B7: 48                  PHA 
$11B8: C8                  INY 
$11B9: B1 2C               LDA (From),Y
$11BB: A4 33               LDY ysav
$11BD: 4C 73 00            JMP PnextP
$11C0: E6 79       PLkLstx INC PBase.h
$11C2: D0 E7               BNE PLkLstz

 get pointer high byte
 return for push

Push a word from the system heap
Get heap offset
 save .Y
 transfer .A to .Y for indexing
 get low byte from heap
 push
 increment index
 get high byte from heap
 restore .Y
 return for push

Get byte of memory from address on stack
Get high byte from stack
 set up pointer
 get low byte from stack
 set up pointer
 clear .X for indexing
 get target byte
 push byte
 return

Get word of memory from address on stack
Get high byte from stack
 set up pointer
 get low byte from stack
 set up pointer
 save .Y
 clear .Y for indexing
 get low byte
 push
 increment index
 get high byte
 push
 restore .Y
 return

Push byte of memory from stack+immediate
Get high byte from stack
 save
 get low byte from stack
 clear carry for add
 add low byte offset
 set up pointer
 increment bytecode index
 handle overflow
 restore high byte offset
 add high byte offset
 set up pointer
 clear .X for indexing
 get target byte
 return for push

Push word from stack*2+immediate
Get high byte from stack
 store temporarily
 get low byte
 multiply by two
 
 clear carry for add
 add low byte offset
 set up pointer
 increment bytecode pointer
 handle overflow
 get high byte offset
 add multiplied high byte from stack
 set up pointer
 save .Y
 clear .Y for indexing
 get low byte
 push
 increment index 
 get high byte
 restore .Y
 return for push
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$11C4: 68          Paddww  PLA 
$11C5: AA                  TAX 
$11C6: 68                  PLA 
$11C7: 18                  CLC 
$11C8: 71 78               ADC (PBase.l),Y
$11CA: 48                  PHA 
$11CB: C8                  INY 
$11CC: F0 06               BEQ Paddwwx
$11CE: 8A          Paddwwz TXA 
$11CF: 71 78               ADC (PBase.l),Y
$11D1: 4C 73 00            JMP PnextP
$11D4: E6 79       Paddwwx INC PBase.h
$11D6: D0 F6               BNE Paddwwz

$11D8: 68          Padd2sw PLA 
$11D9: 85 38               STA Count
$11DB: 68                  PLA 
$11DC: 0A                  ASL 
$11DD: 26 38               ROL Count
$11DF: 18                  CLC 
$11E0: 71 78               ADC (PBase.l),Y
$11E2: 48                  PHA 
$11E3: C8                  INY 
$11E4: F0 07               BEQ Paddwwu
$11E6: A5 38       Paddwwv LDA Count
$11E8: 71 78               ADC (PBase.l),Y
$11EA: 4C 73 00            JMP PnextP
$11ED: E6 79       Paddwwu INC PBase.h
$11EF: D0 F5               BNE Paddwwv

$11F1: B1 78      Pst2varB LDA (PBase.l),Y
$11F3: 85 2E               STA varbase
$11F5: A2 00               LDX #$00
$11F7: 68                  PLA 
$11F8: 81 2E               STA (varbase,X)
$11FA: 4C 74 00            JMP Pskip

$11FD: B1 78      Pst2varW LDA (PBase.l),Y
$11FF: 85 2E               STA varbase
$1201: 84 33               STY ysav
$1203: A0 01               LDY #$01
$1205: 68                  PLA 
$1206: 91 2E               STA (varbase),Y
$1208: 88                  DEY 
$1209: 68                  PLA 
$120A: 91 2E               STA (varbase),Y
$120C: A4 33               LDY ysav
$120E: 4C 74 00            JMP Pskip

$1211: B1 78       PpokeB  LDA (PBase.l),Y
$1213: 85 2C               STA From
$1215: C8                  INY 
$1216: F0 0C               BEQ PpokeBx
$1218: B1 78       PpokeBz LDA (PBase.l),Y
$121A: 85 2D               STA From+1
$121C: A2 00               LDX #$00
$121E: 68                  PLA 
$121F: 81 2C               STA (From,X)
$1221: 4C 74 00            JMP Pskip
$1224: E6 79       PpokeBx INC PBase.h
$1226: D0 F0               BNE PpokeBz

$1228: B1 78       PpokeW  LDA (PBase.l),Y
$122A: 85 2C               STA From
$122C: C8                  INY 
$122D: F0 14               BEQ PpokeWx
$122F: B1 78       PpokeWz LDA (PBase.l),Y
$1231: 85 2D               STA From+1
$1233: 84 33               STY ysav
$1235: A0 01               LDY #$01
$1237: 68                  PLA 
$1238: 91 2C               STA (From),Y
$123A: 88                  DEY 
$123B: 68                  PLA 

Add word stack+immediate and push result
Get high byte
 save
 get low byte
 clear carry for math
 add low bytes
 push
 increment bytecode index
 handle overflow
 restore high byte
 add high bytes
 return for push

Add word stack*2+immediate and push result
Get high byte from stack
 store temporarily
 get low byte from stack
 multiply by two

 clear carry for math
 add offset low byte
 push
 increment index
 handle overflow
 get multiplied high byte from temp
 add offset high byte
 return for push

Pull byte on stack to variable
Get variable number
 set up variable pointer
 clear .X for index
 pull byte
 store byte to variable
 return, skipping operand

Pull word on stack to variable
Get varialbe number
 set up variable pointer
 save .Y
 set up index
 get high byte of word
 store in variable high byte
 decrement index
 get low byte of word
 store in variable low byte
 restore .Y
 return, skipping operand

Store byte on stack to immediate address
Get address low
 set up pointer
 increment bytecode pointer
 handle overflow
 get address high
 set up pointer
 clear .X for indexing
 get byte to store
 store byte to memory
 return, skipping operand

Store word on stack to immediate address
Get address low
 set up pointer
 increment bytecode pointer
 handle overflow
 get address high
 set up pointer
 save .Y
 set up index
 pull high byte
 store to memory
 decrement index
 pull low byte
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$123C: 91 2C               STA (From),Y
$123E: A4 33               LDY ysav
$1240: 4C 74 00            JMP Pskip
$1243: E6 79       PpokeWx INC PBase.h
$1245: D0 E8               BNE PpokeWz

$1247: B1 78       Pstkwib LDA (PBase.l),Y
$1249: 84 33               STY ysav
$124B: A8                  TAY 
$124C: 68                  PLA 
$124D: 91 30               STA (Heapvect),Y
$124F: A4 33               LDY ysav
$1251: 4C 74 00            JMP Pskip

$1254: B1 78       Pstkwiw LDA (PBase.l),Y
$1256: 84 33               STY ysav
$1258: A8                  TAY 
$1259: C8                  INY 
$125A: 68                  PLA 
$125B: 91 30               STA (Heapvect),Y
$125D: 88                  DEY 
$125E: 68                  PLA 
$125F: 91 30               STA (Heapvect),Y
$1261: A4 33               LDY ysav
$1263: 4C 74 00            JMP Pskip

$1266: 68          PPkIdx  PLA 
$1267: AA                  TAX 
$1268: 68                  PLA 
$1269: 85 38               STA Count
$126B: 68                  PLA 
$126C: 18                  CLC 
$126D: 71 78               ADC (PBase.l),Y
$126F: 85 2C               STA From
$1271: C8                  INY 
$1272: F0 0E               BEQ b1282
$1274: B1 78       b1274   LDA (PBase.l),Y
$1276: 65 38               ADC Count
$1278: 85 2D               STA From+1
$127A: 8A                  TXA 
$127B: A2 00               LDX #$00
$127D: 81 2C               STA (From,X)
$127F: 4C 74 00            JMP Pskip
$1282: E6 79       b1282   INC PBase.h
$1284: D0 EE               BNE b1274

$1286: BA          PFindSt TSX 
$1287: BD 04 01            LDA Stack+4,X
$128A: 0A                  ASL 
$128B: 3E 03 01            ROL Stack+3,X
$128E: 18                  CLC 
$128F: 71 78               ADC (PBase.l),Y
$1291: 85 2C               STA From
$1293: C8                  INY 
$1294: F0 19               BEQ b12AF
$1296: BD 03 01    b1296   LDA Stack+3,X
$1299: 71 78               ADC (PBase.l),Y
$129B: 85 2D               STA From+1
$129D: 84 33               STY ysav
$129F: A0 01               LDY #$01
$12A1: 68                  PLA 
$12A2: 91 2C               STA (From),Y
$12A4: 88                  DEY 
$12A5: 68                  PLA 
$12A6: 91 2C               STA (From),Y
$12A8: 68                  PLA 
$12A9: 68                  PLA 
$12AA: A4 33               LDY ysav
$12AC: 4C 74 00            JMP Pskip
$12AF: E6 79       b12AF   INC PBase.h
$12B1: D0 E3               BNE b1296

$12B3: 68          PisLTb  PLA 
$12B4: 85 38               STA Count
$12B6: 68                  PLA 
$12B7: C5 38               CMP Count

 store to memory
 restore .Y
 return, skipping operand

Push byte from stack to system heap
Get heap offset
 preserve .Y
 transfer .A to .Y for indexing
 pull byte to put on heap
 put byte on heap
 restore .Y
 return, skipping operand

Push word from stack to system heap
Get heap offset
 preserve .Y
 transfer .A to .Y for indexing
 increment index
 pull high byte
 store high byte on heap
 decrement index
 pull low byte
 store low byte on heap
 restore .Y
 return, skipping operand

Store byte on stack to address at stack+immediate
Get byte to be stored
 save
 get high byte of address
 save in temp
 get low byte of address
 clear carry for math
 add offset low byte
 set up pointer
 increment bytecode pointer
 handle overflow
 get offset high byte
 add to address high byte
 set up pointer
 restore byte to be written
 clear .X for indexing
 store byte
 return, skipping operand

Store word on stack to address at stack*2+immediate
Get offset from stack
 multiply offset by two

 all 16 bits.
 prepare for add
 add low target address byte
 set up pointer
 increment bytecode pointer
 handle overflow
 get offset high byte
 add high target address byte
 set up pointer
 preserve .Y
 set up index
 pull high byte to be saved 
 save
 decrement index
 pull low byte to be saved
 save
 clean up
 clean up
 restore .Y
 return, skipping operand

Compare two bytes on stack for less than
Get second byte
 store temp
 get first byte
 compare 1 < 2
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$12B9: 90 14               BCC b12CF
$12BB: A9 00               LDA #$00
$12BD: 48                  PHA 
$12BE: 4C 77 00            JMP PNext

$12C1: 68          PisGEb  PLA 
$12C2: 85 38               STA Count
$12C4: 68                  PLA 
$12C5: C5 38               CMP Count
$12C7: B0 06               BCS b12CF
$12C9: A9 00               LDA #$00
$12CB: 48                  PHA 
$12CC: 4C 77 00            JMP PNext

$12CF: A9 01       b12CF   LDA #$01
$12D1: 48                  PHA 
$12D2: 4C 77 00            JMP PNext

$12D5: 68          PisLEb  PLA 
$12D6: BA                  TSX 
$12D7: DD 01 01            CMP Stack+1,X
$12DA: 90 08               BCC b12E4
$12DC: A9 01               LDA #$01
$12DE: 9D 01 01            STA Stack+1,X
$12E1: 4C 77 00            JMP PNext

$12E4: A9 00       b12E4   LDA #$00
$12E6: 9D 01 01            STA Stack+1,X
$12E9: 4C 77 00            JMP PNext

$12EC: 68          PisEQb  PLA 
$12ED: BA                  TSX 
$12EE: DD 01 01            CMP Stack+1,X
$12F1: F0 17               BEQ b130A
$12F3: A9 00               LDA #$00
$12F5: 9D 01 01            STA Stack+1,X
$12F8: 4C 77 00            JMP PNext

$12FB: 68          PisNEb  PLA 
$12FC: BA                  TSX 
$12FD: DD 01 01            CMP Stack+1,X
$1300: D0 08               BNE b130A
$1302: A9 00               LDA #$00
$1304: 9D 01 01            STA Stack+1,X
$1307: 4C 77 00            JMP PNext

$130A: A9 01       b130A   LDA #$01
$130C: 9D 01 01            STA Stack+1,X
$130F: 4C 77 00            JMP PNext

$1312: 68          PisGTb  PLA 
$1313: BA                  TSX 
$1314: DD 01 01            CMP Stack+1,X
$1317: B0 08               BCS b1321
$1319: A9 01               LDA #$01
$131B: 9D 01 01            STA Stack+1,X
$131E: 4C 77 00            JMP PNext

$1321: A9 00       b1321   LDA #$00
$1323: 9D 01 01            STA Stack+1,X
$1326: 4C 77 00            JMP PNext

$1329: BA          PisLEw  TSX 
$132A: BD 04 01            LDA Stack+4,X
$132D: DD 02 01            CMP Stack+2,X
$1330: D0 3C               BNE b136E
$1332: BD 03 01            LDA Stack+3,X
$1335: FD 01 01            SBC Stack+1,X
$1338: 90 3C               BCC b1376
$133A: F0 3A               BEQ b1376
$133C: A9 00               LDA #$00
$133E: 9D 04 01            STA Stack+4,X
$1341: E8                  INX 
$1342: E8                  INX 

 no? return true
 set .A to false
 push result
 return

Compare two bytes on stack for grater than or equal
Get second byte
 store temp
 get first byte
 compare 1 >= 2
 yes? return true
 set .A to false
 push result
 return

Shared code:
Set .A to true
 push result
 return

Compare two bytes on stack for less than
Get second byte
 set up stack pointer index
 compare less than
 Yes? return true
 set .A to false
 store on stack
 return

Shared code: store false to stack

Compare two bytes on stack for equality
Get second byte
 set up stack pointer index
 compare first byte for equality
 Yes? return true
 set .A to false
 store on stack
 return

Compare two bytes on stack for inequality
Get byte two
 set up stack pointer index
 compare with byte one for unequal
 yes? return true
 set .A to false
 store on stack
 return

Shared code: Store true on stack

Compare two bytes on stack for greater than
Get byte two
 set up stack index
 compare byte one for greater than
 no? return false
 set .A to true
 store result
 return

Shared code: Store false on stack

Compare words on stack for less than or equal
Set up stack index
Get high byte one
 compare high byte two
 not equal? check for less than
 get low byte one
 compare low byte two
 less than? return true
 equal? return true
 set .A to false
 save on stack
 resolve stack pointer
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$1343: E8                  INX 
$1344: 9A                  TXS 
$1345: 4C 77 00            JMP PNext

$1348: BA          PisLEi  TSX 
$1349: BD 04 01            LDA Stack+4,X
$134C: DD 02 01            CMP Stack+2,X
$134F: D0 38               BNE b1389
$1351: BD 03 01            LDA Stack+3,X
$1354: FD 01 01            SBC Stack+1,X
$1357: 30 1D               BMI b1376
$1359: F0 1B               BEQ b1376
$135B: A9 00       b135B   LDA #$00
$135D: 9D 04 01            STA Stack+4,X
$1360: E8                  INX 
$1361: E8                  INX 
$1362: E8                  INX 
$1363: 9A                  TXS 
$1364: 4C 77 00            JMP PNext

$1367: BA          PisLTw  TSX 
$1368: BD 04 01            LDA Stack+4,X
$136B: DD 02 01            CMP Stack+2,X
$136E: BD 03 01    b136E   LDA Stack+3,X
$1371: FD 01 01            SBC Stack+1,X
$1374: B0 E5               BCS b135B
$1376: A9 01       b1376   LDA #$01
$1378: 9D 04 01            STA Stack+4,X
$137B: E8                  INX 
$137C: E8                  INX 
$137D: E8                  INX 
$137E: 9A                  TXS 
$137F: 4C 77 00            JMP PNext

$1382: BA          PisLTi  TSX 
$1383: BD 04 01            LDA Stack+4,X
$1386: DD 02 01            CMP Stack+2,X
$1389: BD 03 01    b1389   LDA Stack+3,X
$138C: FD 01 01            SBC Stack+1,X
$138F: 10 CA               BPL b135B
$1391: A9 01       b1391   LDA #$01
$1393: 9D 04 01            STA Stack+4,X
$1396: E8                  INX 
$1397: E8                  INX 
$1398: E8                  INX 
$1399: 9A                  TXS 
$139A: 4C 77 00            JMP PNext

$139D: BA          PisGEw  TSX 
$139E: BD 04 01            LDA Stack+4,X
$13A1: DD 02 01            CMP Stack+2,X
$13A4: BD 03 01            LDA Stack+3,X
$13A7: FD 01 01            SBC Stack+1,X
$13AA: B0 E5               BCS b1391
$13AC: A9 00               LDA #$00
$13AE: 9D 04 01            STA Stack+4,X
$13B1: E8                  INX 
$13B2: E8                  INX 
$13B3: E8                  INX 
$13B4: 9A                  TXS 
$13B5: 4C 77 00            JMP PNext

$13B8: BA          PisGEi  TSX 
$13B9: BD 04 01            LDA Stack+4,X
$13BC: DD 02 01            CMP Stack+2,X
$13BF: BD 03 01            LDA Stack+3,X
$13C2: FD 01 01            SBC Stack+1,X
$13C5: 10 CA               BPL b1391
$13C7: A9 00               LDA #$00
$13C9: 9D 04 01            STA Stack+4,X
$13CC: E8                  INX 
$13CD: E8                  INX 
$13CE: E8                  INX 
$13CF: 9A                  TXS 
$13D0: 4C 77 00            JMP PNext

 restore stack pointer
 return

Compare int's on stack for less than or equal

Compare words on stack for less than

 PisLEw enters here to verify less than

Compare int's on stack for less than

Compare words on stack for greater or equal

Compare int's on stack for greater or equal
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$13D3: BA          PisGTw  TSX 
$13D4: BD 02 01            LDA Stack+2,X
$13D7: DD 04 01            CMP Stack+4,X
$13DA: BD 01 01            LDA Stack+1,X
$13DD: FD 03 01            SBC Stack+3,X
$13E0: 90 AF               BCC b1391
$13E2: A9 00               LDA #$00
$13E4: 9D 04 01            STA Stack+4,X
$13E7: E8                  INX 
$13E8: E8                  INX 
$13E9: E8                  INX 
$13EA: 9A                  TXS 
$13EB: 4C 77 00            JMP PNext

$13EE: BA          PisGTi  TSX 
$13EF: BD 02 01            LDA Stack+2,X
$13F2: DD 04 01            CMP Stack+4,X
$13F5: BD 01 01            LDA Stack+1,X
$13F8: FD 03 01            SBC Stack+3,X
$13FB: 30 94               BMI b1391
$13FD: A9 00               LDA #$00
$13FF: 9D 04 01            STA Stack+4,X
$1402: E8                  INX 
$1403: E8                  INX 
$1404: E8                  INX 
$1405: 9A                  TXS 
$1406: 4C 77 00            JMP PNext

$1409: 68          PisEQw  PLA 
$140A: BA                  TSX 
$140B: DD 02 01            CMP Stack+2,X
$140E: D0 0F               BNE b141F
$1410: 68                  PLA 
$1411: DD 03 01            CMP Stack+3,X
$1414: D0 14               BNE b142A
$1416: 68                  PLA 
$1417: A9 01               LDA #$01
$1419: 9D 03 01            STA Stack+3,X
$141C: 4C 77 00            JMP PNext
$141F: E8          b141F   INX 
$1420: E8                  INX 
$1421: 9A                  TXS 
$1422: A9 00               LDA #$00
$1424: 9D 01 01            STA Stack+1,X
$1427: 4C 77 00            JMP PNext
$142A: 68          b142A   PLA 
$142B: A9 00               LDA #$00
$142D: 9D 03 01            STA Stack+3,X
$1430: 4C 77 00            JMP PNext

$1433: 68          PisNEi  PLA 
$1434: BA                  TSX 
$1435: DD 02 01            CMP Stack+2,X
$1438: D0 0F               BNE b1449
$143A: 68                  PLA 
$143B: DD 03 01            CMP Stack+3,X
$143E: D0 14               BNE b1454
$1440: 68                  PLA 
$1441: A9 00               LDA #$00
$1443: 9D 03 01            STA Stack+3,X
$1446: 4C 77 00            JMP PNext
$1449: E8          b1449   INX 
$144A: E8                  INX 
$144B: 9A                  TXS 
$144C: A9 01               LDA #$01
$144E: 9D 01 01            STA Stack+1,X
$1451: 4C 77 00            JMP PNext
$1454: 68          b1454   PLA 
$1455: A9 01               LDA #$01
$1457: 9D 03 01            STA Stack+3,X
$145A: 4C 77 00            JMP PNext

$145D: BA          Psngflp TSX 
$145E: A9 00               LDA #$00
$1460: 38                  SEC 
$1461: FD 02 01            SBC Stack+2,X

Compare words on stack for greater than

Compare int's on stack for greater than
Set up stack index
get word 2 low
subtract word 1 low
get word 2 high
subtract word 1 high (sbc assures carry is used)
not greater than? return false.
Set .A to true
Store on stack
clean up index

move index back to stack pointer
return

Compare words on stack for equality

Compare int's on stack for inequality

Subtract word on stack from zero (mathematical inversion)
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$1464: 9D 02 01            STA Stack+2,X
$1467: A9 00               LDA #$00
$1469: FD 01 01            SBC Stack+1,X
$146C: 9D 01 01            STA Stack+1,X
$146F: 4C 77 00            JMP PNext

$1472: 68          Paddb   PLA 
$1473: BA                  TSX 
$1474: 18                  CLC 
$1475: 7D 01 01            ADC Stack+1,X
$1478: 9D 01 01            STA Stack+1,X
$147B: 4C 77 00            JMP PNext

$147E: BA          Paddw   TSX 
$147F: BD 02 01            LDA Stack+2,X
$1482: 18                  CLC 
$1483: 7D 04 01            ADC Stack+4,X
$1486: 9D 04 01            STA Stack+4,X
$1489: 68                  PLA 
$148A: 7D 03 01            ADC Stack+3,X
$148D: 9D 03 01            STA Stack+3,X
$1490: 68                  PLA 
$1491: 4C 77 00            JMP PNext

$1494: BA          Psubb   TSX 
$1495: BD 02 01            LDA Stack+2,X
$1498: 38                  SEC 
$1499: FD 01 01            SBC Stack+1,X
$149C: 9D 02 01            STA Stack+2,X
$149F: 68                  PLA 
$14A0: 4C 77 00            JMP PNext

$14A3: BA          Psubw   TSX 
$14A4: BD 04 01            LDA Stack+4,X
$14A7: 38                  SEC 
$14A8: FD 02 01            SBC Stack+2,X
$14AB: 9D 04 01            STA Stack+4,X
$14AE: BD 03 01            LDA Stack+3,X
$14B1: FD 01 01            SBC Stack+1,X
$14B4: 9D 03 01            STA Stack+3,X
$14B7: E8                  INX 
$14B8: E8                  INX 
$14B9: 9A                  TXS 
$14BA: 4C 77 00            JMP PNext

$14BD: A2 03       Pmulw   LDX #$03
$14BF: 68          b14BF   PLA 
$14C0: 95 3C               STA f3C,X
$14C2: CA                  DEX 
$14C3: 10 FA               BPL b14BF
$14C5: 20 B4 17            JSR Mul16
$14C8: A5 3C               LDA a3C
$14CA: 48                  PHA 
$14CB: A5 3D               LDA a3D
$14CD: 48                  PHA 
$14CE: 4C 77 00            JMP PNext

$14D1: 68          Pdiv.i  PLA 
$14D2: 85 3D               STA a3D
$14D4: 68                  PLA 
$14D5: 85 3C               STA a3C
$14D7: 68                  PLA 
$14D8: 85 3F               STA a3F
$14DA: 68                  PLA 
$14DB: 85 3E               STA a3E
$14DD: A5 3D               LDA a3D
$14DF: 85 34               STA To
$14E1: 10 0D               BPL b14F0
$14E3: A9 00               LDA #$00
$14E5: 38                  SEC 
$14E6: E5 3C               SBC a3C
$14E8: 85 3C               STA a3C
$14EA: A9 00               LDA #$00
$14EC: E5 3D               SBC a3D

Add top bytes on stack
Get byte
 set up stack index
 clear for math
 add second byte
 put result in place
 return

Add top words on stack

Subtract top bytes on stack

Subtract top words on stack

Multiply top words on stack
Set up counter and index

 get values to multiply

 more bytes? loop
Handle multiply
 get result

return

Pdiv.i: divide top integers on stack and push result
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$14EE: 85 3D               STA a3D
$14F0: A5 3F       b14F0   LDA a3F
$14F2: 10 13               BPL b1507
$14F4: A5 34               LDA To
$14F6: 49 80               EOR #$80
$14F8: 85 34               STA To
$14FA: A9 00               LDA #$00
$14FC: 38                  SEC 
$14FD: E5 3E               SBC a3E
$14FF: 85 3E               STA a3E
$1501: A9 00               LDA #$00
$1503: E5 3F               SBC a3F
$1505: 85 3F               STA a3F
$1507: 20 DA 17    b1507   JSR Div32
$150A: 24 34               BIT To
$150C: 10 0E               BPL b151C
$150E: A9 00               LDA #$00
$1510: 38                  SEC 
$1511: E5 3E               SBC a3E
$1513: 48                  PHA 
$1514: A9 00               LDA #$00
$1516: E5 3F               SBC a3F
$1518: 48                  PHA 
$1519: 4C 77 00            JMP PNext
$151C: A5 3E       b151C   LDA a3E
$151E: 48                  PHA 
$151F: A5 3F               LDA a3F
$1521: 48                  PHA 
$1522: 4C 77 00            JMP PNext

$1525: 68          Pdiv.w  PLA 
$1526: 85 3D               STA a3D
$1528: 68                  PLA 
$1529: 85 3C               STA a3C
$152B: 68                  PLA 
$152C: 85 3F               STA a3F
$152E: 68                  PLA 
$152F: 85 3E               STA a3E
$1531: 20 DA 17            JSR Div32
$1534: 4C 1C 15            JMP b151C

$1537: 68          Pdivmod PLA 
$1538: 85 3D               STA a3D
$153A: 68                  PLA 
$153B: 85 3C               STA a3C
$153D: 68                  PLA 
$153E: 85 3F               STA a3F
$1540: 68                  PLA 
$1541: 85 3E               STA a3E
$1543: 20 DA 17            JSR Div32
$1546: A5 40               LDA a40
$1548: 48                  PHA 
$1549: A5 41               LDA a41
$154B: 48                  PHA 
$154C: 4C 77 00            JMP PNext

$154F: 68          Pshlb   PLA 
$1550: F0 07               BEQ b1559
$1552: AA                  TAX 
$1553: 68                  PLA 
$1554: 0A          b1554   ASL 
$1555: CA                  DEX 
$1556: D0 FC               BNE b1554
$1558: 48                  PHA 
$1559: 4C 77 00    b1559   JMP PNext

$155C: 68          Pshlw   PLA 
$155D: F0 0F               BEQ b156E
$155F: 84 33               STY ysav
$1561: A8                  TAY 
$1562: 68                  PLA 
$1563: BA                  TSX 
$1564: 1E 01 01    b1564   ASL Stack+1,X
$1567: 2A                  ROL 
$1568: 88                  DEY 
$1569: D0 F9               BNE b1564
$156B: 48                  PHA 

Divide top words on stack

Divide top words on stack and push remainder

Shift top byte on stack left
Get number of shifts to perform
 zero? skip to end 
 save to counter
Get byte to shift
Shift left
 decrement counter
 more shifts to do? Loop
push result
return

Shift top word on stack left
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$156C: A4 33               LDY ysav
$156E: 4C 77 00    b156E   JMP PNext

$1571: 68          Pshrb   PLA 
$1572: F0 07               BEQ b157B
$1574: AA                  TAX 
$1575: 68                  PLA 
$1576: 4A          b1576   LSR 
$1577: CA                  DEX 
$1578: D0 FC               BNE b1576
$157A: 48                  PHA 
$157B: 4C 77 00    b157B   JMP PNext

$157E: 68          Pshrw   PLA 
$157F: F0 0F               BEQ b1590
$1581: 84 33               STY ysav
$1583: A8                  TAY 
$1584: 68                  PLA 
$1585: BA                  TSX 
$1586: 4A          b1586   LSR 
$1587: 7E 01 01            ROR Stack+1,X
$158A: 88                  DEY 
$158B: D0 F9               BNE b1586
$158D: 48                  PHA 
$158E: A4 33               LDY ysav
$1590: 4C 77 00    b1590   JMP PNext

$1593: 68          Ppopb   PLA
$1594: 4C 77 00            JMP PNext

$1597: 68          Ppop1b  PLA
$1598: BA                  TSX
$1599: 9D 01 01            STA Stack+1,X
$159C: 4C 77 00            JMP PNext

$159F: A9 00       PPzero  LDA #$00
$15A1: 48                  PHA
$15A2: 4C 77 00            JMP PNext

$15A5: 68          Pnotb   PLA
$15A6: F0 06               BEQ b15AE
$15A8: A9 00               LDA #$00
$15AA: 48                  PHA
$15AB: 4C 77 00            JMP PNext
$15AE: A9 01       b15AE   LDA #$01
$15B0: 48                  PHA
$15B1: 4C 77 00            JMP PNext

$15B4: 68          Pandb   PLA
$15B5: BA                  TSX
$15B6: 3D 01 01            AND Stack+1,X
$15B9: 9D 01 01            STA Stack+1,X
$15BC: 4C 77 00            JMP PNext

$15BF: 68          Porb    PLA
$15C0: BA                  TSX 
$15C1: 1D 01 01            ORA Stack+1,X
$15C4: 9D 01 01            STA Stack+1,X
$15C7: 4C 77 00            JMP PNext

$15CA: 68          Pxorb   PLA
$15CB: BA                  TSX 
$15CC: 5D 01 01            EOR Stack+1,X
$15CF: 9D 01 01            STA Stack+1,X
$15D2: 4C 77 00            JMP PNext

$15D5: 68          Pselb   PLA 
$15D6: BA                  TSX 
$15D7: DD 01 01            CMP Stack+1,X
$15DA: D0 2E               BNE Pgoto
$15DC: 68                  PLA 

Shift top byte on stack right

Shift top word on stack right

Discard top byte from stack

Discard second byte from stack

Push a zero to the stack

Invert true/false value for top byte on stack
Pull value
 is it false? return true
 set false
 store on stack
 return
Set true
 store on stack
 return

logical and of top bytes on stack

logical or of top bytes on stack

Logical exclusive or of top bytes on stack

Compare top bytes on stack and branch if unequal
Get first byte
 set up stack index
 compare second byte
 not equal? go to word operand address
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$15DD: C8                  INY 
$15DE: F0 25               BEQ b1605
$15E0: 4C 74 00            JMP Pskip

$15E3: 68          Pselw   PLA 
$15E4: BA                  TSX 
$15E5: DD 02 01            CMP Stack+2,X
$15E8: D0 0E               BNE Pselwz
$15EA: 68                  PLA 
$15EB: DD 03 01            CMP Stack+3,X
$15EE: D0 1A               BNE Pgoto
$15F0: 68                  PLA 
$15F1: 68                  PLA 
$15F2: C8                  INY 
$15F3: F0 10               BEQ b1605
$15F5: 4C 74 00            JMP Pskip
$15F8: 68          Pselwz  PLA 
$15F9: 4C 0A 16            JMP Pgoto

$15FC: 68          Pbzero  PLA 
$15FD: F0 0B               BEQ Pgoto
$15FF: C8                  INY 
$1600: F0 03               BEQ b1605
$1602: 4C 74 00            JMP Pskip
$1605: E6 79       b1605   INC PBase.h
$1607: 4C 74 00            JMP Pskip

$160A: B1 78       Pgoto   LDA (PBase.l),Y
$160C: AA                  TAX 
$160D: C8                  INY 
$160E: F0 0B               BEQ b161B
$1610: B1 78       b1610   LDA (PBase.l),Y
$1612: 85 79               STA PBase.h
$1614: 86 78               STX PBase.l
$1616: A0 00               LDY #$00
$1618: 4C 77 00            JMP PNext
$161B: E6 79       b161B   INC PBase.h
$161D: D0 F1               BNE b1610

$161F: BA          refuge  TSX 
$1620: 86 38               STX Count
$1622: B1 78               LDA (PBase.l),Y
$1624: AA                  TAX 
$1625: A5 38               LDA Count
$1627: 9D D7 0B            STA spsav,X
$162A: A5 6F               LDA fltptr
$162C: 9D F7 0D            STA FPsav,X
$162F: 8A                  TXA 
$1630: 0A                  ASL 
$1631: 0A                  ASL 
$1632: C8                  INY 
$1633: D0 02               BNE b1637
$1635: E6 79               INC PBase.h
$1637: AA          b1637   TAX 
$1638: 98                  TYA 
$1639: 18                  CLC 
$163A: 65 78               ADC PBase.l
$163C: 9D 58 0C            STA PB.lsav,X
$163F: A5 79               LDA PBase.h
$1641: 69 00               ADC #$00
$1643: 9D 59 0C            STA PB.hsav,X
$1646: A5 32               LDA Heapptrq
$1648: 9D 5A 0C            STA HPsav,X
$164B: A5 30               LDA Heapvect
$164D: 9D 5B 0C            STA HVsav,X
$1650: 4C 77 00            JMP PNext

$1653: B1 78       escape  LDA (PBase.l),Y
$1655: A8                  TAY 
$1656: BE D7 0B            LDX spsav,Y
$1659: 9A                  TXS 
$165A: B9 F7 0D            LDA FPsav,Y
$165D: 85 6F               STA fltptr
$165F: 98                  TYA 
$1660: 0A                  ASL 
$1661: 0A                  ASL 

 cleanup
 increment past word operand
 handle overflow
 return, skipping other half of word operand

Compare top words on stack and branch if unequal

Branch immediate if top byte on stack is zero

Jump to new bytecode address

Manual page 3-33:  Refuge; establish escape point
Set up stack index
 store stack pointer
 get parameter
 transfer to .X
 get stack pointer back
 store 
 get fp stack pointer
 store
 transfer .X to .A

 mutiply by 4
 increment bytecode index
 no overflow? skip ahead
 increment bytecode pointer high
Transfer .A to .X
 transfer .Y to .A for math
 clear carry for add
 add to bytecode pointer low
 store
 get bytecode pointer high
 add carry
 store
 get heap pointer
 store
 get heap pointer low
 store
 return

Manual page 3-33:Escape; escape to preset refuge
Get escape code
 transfer to .Y
 get stack pointer
 transfer to stack pointer
 get FP stack pointer
 store
 transfer .Y to .A

 multiply by 4
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$1662: A8                  TAY 
$1663: B9 58 0C            LDA PB.lsav,Y
$1666: 85 78               STA PBase.l
$1668: B9 59 0C            LDA PB.hsav,Y
$166B: 85 79               STA PBase.h
$166D: B9 5A 0C            LDA HPsav,Y
$1670: 85 32               STA Heapptrq
$1672: B9 5B 0C            LDA HVsav,Y
$1675: 85 30               STA Heapvect
$1677: A0 00               LDY #$00
$1679: 4C 77 00            JMP PNext

$167C: 98          Pgosub  TYA 
$167D: 18                  CLC 
$167E: 65 78               ADC PBase.l
$1680: 85 78               STA PBase.l
$1682: 90 03               BCC b1687
$1684: E6 79               INC PBase.h
$1686: 18                  CLC 
$1687: 69 02       b1687   ADC #$02
$1689: A6 32               LDX Heapptrq
$168B: 9D 00 09            STA heap,X
$168E: E8                  INX 
$168F: F0 1B               BEQ StkErrj1
$1691: A5 79               LDA PBase.h
$1693: 69 00               ADC #$00
$1695: 9D 00 09            STA heap,X
$1698: E8                  INX 
$1699: F0 11               BEQ StkErrj1
$169B: 86 32               STX Heapptrq
$169D: A0 01               LDY #$01
$169F: B1 78               LDA (PBase.l),Y
$16A1: AA                  TAX 
$16A2: 88                  DEY 
$16A3: B1 78               LDA (PBase.l),Y
$16A5: 85 78               STA PBase.l
$16A7: 86 79               STX PBase.h
$16A9: 4C 77 00            JMP PNext

$16AC: 4C 8E 10    StkErrj1 JMP StkErr

$16AF: A6 32       pr16af  LDX Heapptrq
$16B1: A5 30               LDA Heapvect
$16B3: 9D 00 09            STA heap,X
$16B6: 86 30               STX Heapvect
$16B8: B1 78               LDA (PBase.l),Y
$16BA: F0 12               BEQ b16CE
$16BC: 84 33               STY ysav
$16BE: A8                  TAY 
$16BF: 18                  CLC 
$16C0: 65 32               ADC Heapptrq
$16C2: B0 E8               BCS StkErrj1
$16C4: 85 32               STA Heapptrq
$16C6: 68          b16C6   PLA 
$16C7: 91 30               STA (Heapvect),Y
$16C9: 88                  DEY 
$16CA: D0 FA               BNE b16C6
$16CC: A4 33               LDY ysav
$16CE: C8          b16CE   INY 
$16CF: B1 78               LDA (PBase.l),Y
$16D1: C8                  INY 
$16D2: 38                  SEC 
$16D3: 65 32               ADC Heapptrq
$16D5: B0 D5               BCS StkErrj1
$16D7: 85 32               STA Heapptrq
$16D9: 4C 77 00            JMP PNext

$16DC: A6 30       Prts    LDX Heapvect
$16DE: BD 00 09            LDA heap,X
$16E1: 85 30               STA Heapvect
$16E3: CA                  DEX 
$16E4: BD 00 09            LDA heap,X
$16E7: 85 79               STA PBase.h
$16E9: CA                  DEX 
$16EA: BD 00 09            LDA heap,X

 put back in .Y
 get target address

 store
 get new heap pointer
 store
 get new heap vector
 store
 set .Y to zero
 return to new address

Call bytecode subroutine
Transfer .Y to .A for math
 clear carry for add
 add bytecode pointer low
 store
 no overflow? skip ahead
 increment bytecode pointer high
 clear carry
Add 2 to create return address
 get heap index
 place return address low on heap
 increment heap index
 overflow? stack error!
 get bytecode pointer high
 add carry
 place return address high on heap
 increment heap index
 overflow? stack error!
 store heap pointer
 set .Y up for indexing
 get high byte of target address
 save
 decrement index
 get low byte of target address 
 store new address

 return

Shared code: jump to stack error exception handler

pr16af: Transfer stack to heap
The first byte is a number of bytes to transfer from the 
CPU stack to the system heap.  The second byte is an 
adjustment for the heap pointer.
Get current heap pointer
 get low byte of heap pointer
 put on heap
 put heap pointer into heap pointer
 get byte count
 zero? add next byte to the heap pointer
 preserve .Y
 put .A in .Y
 clear carry for math
 add count to heap pointer
 overflow? Stack error!
 put heap pointer in place
Pull byte from stack
 put it on the heap
 decrement counter
 nonzero? loop
 restore .Y
Increment bytecode index
 get byte from program
 increment bytecode pointer
 set carry for add
 add to heap pointer
 overflow? stack error!
 put new heap pointer in place
 return

Return from bytecode subroutine
Get heap pointer for indexing
 fetch previous heap pointer
 put in place
 decrement index
 get previous bytecode address
 store
 decrement index
 get previous bytecode address
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$16ED: 85 78               STA PBase.l
$16EF: 86 32               STX Heapptrq
$16F1: A0 00               LDY #$00
$16F3: 4C 77 00            JMP PNext

$16F6: B1 78       Pjsr    LDA (PBase.l),Y 
$16F8: 85 2C               STA From
$16FA: C8                  INY 
$16FB: D0 02               BNE b16FF
$16FD: E6 79               INC PBase.h
$16FF: B1 78       b16FF   LDA (PBase.l),Y
$1701: 85 2D               STA From+1
$1703: C8                  INY 
$1704: D0 02               BNE b1708
$1706: E6 79               INC PBase.h
$1708: B1 78       b1708   LDA (PBase.l),Y
$170A: AA                  TAX 
$170B: C8                  INY 
$170C: D0 02               BNE b1710
$170E: E6 79               INC PBase.h
$1710: 98          b1710   TYA 
$1711: 18                  CLC 
$1712: 65 78               ADC PBase.l
$1714: 85 78               STA PBase.l
$1716: 90 02               BCC b171A
$1718: E6 79               INC PBase.h
$171A: 8A          b171A   TXA 
$171B: A8                  TAY 
$171C: 20 2B 00            JSR Pjmp
$171F: D8                  CLD 
$1720: A0 00               LDY #$00
$1722: 4C 77 00            JMP PNext

$1725: A0 00      Pend     LDY #$00
$1727: 20 39 0F            JSR EXIT

$172A: 98         Pwhere.w TYA 
$172B: 18                  CLC 
$172C: 65 78               ADC PBase.l
$172E: 48                  PHA 
$172F: A5 79               LDA PBase.h
$1731: 69 00               ADC #$00
$1733: 48                  PHA 
$1734: 4C 77 00            JMP PNext

$1737: 84 33       pr1737  STY ysav
$1739: A0 00               LDY #$00
$173B: BA                  TSX 
$173C: BD 06 01            LDA Stack+6,X
$173F: 85 2C               STA From
$1741: BD 05 01            LDA Stack+5,X
$1744: 85 2D               STA From+1
$1746: B1 2C               LDA (From),Y
$1748: DD 04 01            CMP Stack+4,X
$174B: C8                  INY 
$174C: B1 2C               LDA (From),Y
$174E: FD 03 01            SBC Stack+3,X
$1751: B0 1E               BCS b1771
$1753: 88                  DEY 
$1754: B1 2C               LDA (From),Y
$1756: 69 01               ADC #$01
$1758: 91 2C               STA (From),Y
$175A: 90 08               BCC b1764
$175C: C8                  INY 
$175D: B1 2C               LDA (From),Y
$175F: 69 00               ADC #$00
$1761: 91 2C               STA (From),Y
$1763: 88                  DEY 
$1764: BD 02 01    b1764   LDA Stack+2,X
$1767: 85 78               STA PBase.l
$1769: BD 01 01            LDA Stack+1,X
$176C: 85 79               STA PBase.h
$176E: 4C 77 00            JMP PNext
$1771: 8A          b1771   TXA 
$1772: 18                  CLC 
$1773: 69 06               ADC #$06
$1775: AA                  TAX 
$1776: 9A                  TXS 

 store
 store old heap pointer
 set .Y to zero for return
 return

Call machine language subroutine
Get target address low
 store to vector
 increment bytecode index
 skip if no overflow
 increment bytecode pointer high byte
Get target address high
 store to vector
 increment bytecode index
 skip if no overflow
 increment bytecode pointer high byte
Get number of parameters
 save
 increment bytecode index
 skip if no overflow
 increment bytecode pointer high byte
Move .Y to .A
 clear for math
 dd number of parameters to bytecode pointer
 store result
 skip if no overflow
 increment bytecode pointer high byte
Restore number of parameters
 copy to .Y
 call JSR library routine
 ensure sane return
 ensure bytecode index is sane
 return

End program with status 0
 call exit

Push current bytecode address to stack
Transfer .Y to .A for math
 clear carry for add
 calculate offset from p-code pointer
 push low result
 get high byte of p-code pointer
 add carry in
 push high result
 return

Branch and increment word if word on stack is larger
Save .Y
 set up for indexing
 set up stack index
 get pointer

 put in place
 get word

 compare word on stack
 smaller? do not branch

 get word (low)
 add one
 and store
 no overflow? skip high add

 get word (high)
 add carry in
 and store

Get word from stack

 prepare to jump to new word on stack
 jump to new location (.Y=0)
Copy stack index to .A for math
 clear carry for add
 remove 6 bytes from stack
 transfer to .X
 transfer .X to stack
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$1777: A4 33               LDY ysav
$1779: 4C 77 00            JMP PNext

$177C: BA          Pdup.w  TSX 
$177D: BD 02 01            LDA Stack+2,X
$1780: 48                  PHA 
$1781: BD 01 01            LDA Stack+1,X
$1784: 48                  PHA 
$1785: 4C 77 00            JMP PNext

$1788: BA          Prol.w  TSX 
$1789: 1E 02 01            ASL Stack+2,X
$178C: 3E 01 01            ROL Stack+1,X
$178F: 4C 77 00            JMP PNext

$1792: BA          Pswapb  TSX 
$1793: BD 01 01            LDA Stack+1,X
$1796: 48                  PHA 
$1797: BD 02 01            LDA Stack+2,X
$179A: 9D 01 01            STA Stack+1,X
$179D: A9 00               LDA #$00
$179F: 9D 02 01            STA Stack+2,X
$17A2: 4C 77 00            JMP PNext

$17A5: 68          Ppopw   PLA 
$17A6: 68          Ppopb1  PLA 
$17A7: 4C 77 00            JMP PNext

$17AA: BA          Ppop.r  TSX 
$17AB: 8A                  TXA 
$17AC: 18                  CLC 
$17AD: 69 06               ADC #$06
$17AF: AA                  TAX 
$17B0: 9A                  TXS 
$17B1: 4C 77 00            JMP PNext

$17B4: A2 11       Mul16   LDX #$11
$17B6: A9 00               LDA #$00
$17B8: 85 40               STA a40
$17BA: 18                  CLC 
$17BB: 6A          b17BB   ROR 
$17BC: 66 40               ROR a40
$17BE: 66 3D               ROR a3D
$17C0: 66 3C               ROR a3C
$17C2: CA                  DEX 
$17C3: F0 12               BEQ b17D7
$17C5: 90 F4               BCC b17BB
$17C7: 85 41               STA a41
$17C9: A5 40               LDA a40
$17CB: 18                  CLC 
$17CC: 65 3E               ADC a3E
$17CE: 85 40               STA a40
$17D0: A5 41               LDA a41
$17D2: 65 3F               ADC a3F
$17D4: 4C BB 17            JMP b17BB
$17D7: 85 41       b17D7   STA a41
$17D9: 60                  RTS 

$17DA: 8E F3 0C    Div32   STX xsav2
$17DD: A5 3C               LDA a3C
$17DF: 05 3D               ORA a3D
$17E1: D0 03               BNE b17E6
$17E3: 4C 88 10            JMP e.0div
$17E6: A2 11       b17E6   LDX #$11
$17E8: A9 00               LDA #$00
$17EA: 85 41               STA a41
$17EC: 18                  CLC 
$17ED: 90 19               BCC b1808
$17EF: 2A          b17EF   ROL 

 recover .Y
 return

Duplicate top word on stack
Set up stack index
 get second stack byte
 push
 get first stack byte
 push
 return

Rotate top word on stack left
Set up stack index
 shift high byte of word left
 shift low byte of word left
 return

Swap top bytes on stack
Set up stack index
 

Discard top word on stack
Discard top byte on stack

Discard real (six bytes) from stack

Multiply words at $3c and $3e, with 16-bit result at $3e 
and 16-bit overflow at $40.  This routine is shared code, 
used by two routines:  Pmulw ($14bd) and Strval ($1bda).
16 bits to process (plus 1 due to early beq exit)
 clear result+3 (in .A)
 clear result+2
 clear carry to prepare for math
Rotate result+3
 rotate result+2
 rotate result+1
 rotate result+0
 decrement bit count (one loop per bit!)
 out of bits?  exit loop
 lowest bit of multiplier is zero? divide again.
 store result+3
 get result+2
 prep for math
 add m1+0 to result+2
 store to result+2
 get result+3
 add m1+1 to result+3 and keep handy in .A
 loop until all bits are processed
Store highest byte of result
 return

Divide 32-bit value by 16-bit value.  $3c,$3d,$40,$41 in 
are 32bit dividend, $3e,$3f are divisor inputs.  $3c,$3d 
are 16-bit result, $40,$41 are 16-bit remainder.  Used by 
Pdiv.i($14d1), Pdiv.w ($1525), Pdivmod ($1537), and n2a 
($1c9a).
Save .X

 
 divisor non-zero? Proceed.
System error: Division by zero attempted
16 bits in divisor (plus one due to early BNE exit)



Mapping Promal Page 33

$17F0: 26 41               ROL a41
$17F2: 38                  SEC 
$17F3: E5 3C               SBC a3C
$17F5: 85 40               STA a40
$17F7: A5 41               LDA a41
$17F9: E5 3D               SBC a3D
$17FB: B0 07               BCS b1804
$17FD: A5 40               LDA a40
$17FF: 65 3C               ADC a3C
$1801: 18                  CLC 
$1802: 90 04               BCC b1808
$1804: 85 41       b1804   STA a41
$1806: A5 40               LDA a40
$1808: 26 3E       b1808   ROL a3E
$180A: 26 3F               ROL a3F
$180C: CA                  DEX 
$180D: D0 E0               BNE b17EF
$180F: AE F3 0C            LDX xsav2
$1812: 85 40               STA a40
$1814: 60                  RTS 

PROMAL System Library
This code library takes care of functions that the nucleus can't.  It's the equivalent of the modern 'libc', containing code 
necessary for I/O and loading or unloading programs.

Getprm:  Retrieving parameters from stack and preparing for use
Getprm is used by many system library routines as a standard method of getting parameters from a calling program.  
Detailed information for using getprm will be later in this text.

$1815: 68          getprm  PLA 
$1816: 85 3A               STA Parent
$1818: 68                  PLA 
$1819: 85 3B               STA Parent+1
$181B: 68                  PLA 
$181C: 85 6D               STA GParent
$181E: 68                  PLA 
$181F: 85 6E               STA GParent+1
$1821: 84 6A               STY numparms
$1823: A0 01               LDY #$01
$1825: B1 3A               LDA (Parent),Y
$1827: 29 0F               AND #$0F
$1829: 85 69               STA maxparms
$182B: C5 6A               CMP numparms
$182D: 90 10               BCC getperr
$182F: B1 3A               LDA (Parent),Y
$1831: F0 40               BEQ getpfin
$1833: 4A                  LSR 
$1834: 4A                  LSR 
$1835: 4A                  LSR 
$1836: 4A                  LSR 
$1837: 85 6B               STA minparms
$1839: C5 6A               CMP numparms
$183B: F0 05               BEQ getpok
$183D: 90 03               BCC getpok
$183F: 4C 80 10    getperr JMP e.sys
$1842: C8          getpok  INY 
$1843: B1 3A               LDA (Parent),Y
$1845: 85 6C               STA getpmsk
$1847: C6 69       getpl   DEC maxparms
$1849: 30 28               BMI getpfin
$184B: C8                  INY 
$184C: B1 3A               LDA (Parent),Y
$184E: AA                  TAX 
$184F: A5 69               LDA maxparms
$1851: C5 6B               CMP minparms
$1853: 90 0F               BCC gpfprm
$1855: 24 6C               BIT getpmsk
$1857: 30 05               BMI gpisw
$1859: C8                  INY 
$185A: B1 3A               LDA (Parent),Y
$185C: 95 00               STA pddr,X

Getprm:  Note that this is always a 'grandchild' routine.
Get parent's return address

 save for later
Get grandparent's return address

 save for later
Save number of parameters to expect
 set up indexing based on calling routine
 get our first parameter byte
 mask off maximum parameters to read
 save
 compare with parameters passed
 more parameters than we can handle?  Error out
 get our first parameter byte again
 zero? Exit cleanly
 

 get high nybble to low
 save minimum number of parameters
 fewer parameters than minimum?
 Same, we're ok
 More than min, we're ok
 No, error out.
 increment parameter pointer
 get our next parameter byte: parameter bitmask
 store it
 start loop: maxparms is our counter
 out of parms? exit nicely
 increment caller index
 get parameter byte
 save
 
 do we have a value for this parameter? 
 yes, skip default
Check bitmask high bit
 bit=1? parameter is a word, skip
 increment caller index
 get address byte



Mapping Promal Page 34

$185E: A5 69       gpisw   LDA maxparms
$1860: C5 6A               CMP numparms
$1862: B0 0A               BCS gpdefl
$1864: 68          gpfprm  PLA 
$1865: 24 6C               BIT getpmsk
$1867: 10 02               BPL gpis8
$1869: 95 01               STA pport,X
$186B: 68          gpis8   PLA 
$186C: 95 00               STA pddr,X
$186E: 06 6C       gpdefl  ASL getpmsk
$1870: 4C 47 18            JMP getpl
$1873: 98          getpfin TYA 
$1874: 18                  CLC 
$1875: 65 3A               ADC Parent
$1877: AA                  TAX 
$1878: A5 3B               LDA Parent+1
$187A: 69 00               ADC #$00
$187C: 48                  PHA 
$187D: 8A                  TXA 
$187E: 48                  PHA 
$187F: A5 6D               LDA GParent
$1881: 85 3A               STA Parent
$1883: A5 6E               LDA GParent+1
$1885: 85 3B               STA Parent+1
$1887: 60                  RTS 

$1888: 20 15 18    getverz JSR getprm
$188B:                     .BYTE $00
$188C: A9 21               LDA #$21
$188E: 48                  PHA 
$188F: A9 01               LDA #$01
$1891: 4C 68 20            JMP retbyte

$1894: 20 15 18    p100fz  JSR getprm
$1897:                     .BYTE $00
$1898: A9 0F               LDA #$0F
$189A: 48                  PHA 
$189B: A9 10               LDA #$10
$189D: 4C 68 20            JMP retbyte

$18A0: 20 15 18    getkeyz JSR getprm
$18A3:                     .BYTE $01
                           .BYTE $80
                           .BYTE $2C
$18A6: 20 BF 32            JSR IsCapLk
$18A9: 4C B5 18            JMP j18B5

$18AC: 20 15 18    getcz   JSR getprm
$18AF:                     .BYTE $01
                           .BYTE $80
                           .BYTE $2C
$18B2: 20 9C 33            JSR h.keyin
$18B5: A4 6A       j18B5   LDY numparms
$18B7: F0 04               BEQ b18BD
$18B9: A2 00               LDX #$00
$18BB: 81 2C               STA (From,X)
$18BD: 4C 68 20    b18BD   JMP retbyte

$18C0: 68          getcfz  PLA 
$18C1: 85 3A               STA Parent
$18C3: 68                  PLA 
$18C4: 85 3B               STA Parent+1
$18C6: C0 02               CPY #$02
$18C8: F0 03               BEQ b18CD
$18CA: 4C 80 10            JMP e.sys
$18CD: 68          b18CD   PLA 
$18CE: 85 2D               STA From+1
$18D0: 68                  PLA 
$18D1: 85 2C               STA From
$18D3: 68                  PLA 
$18D4: 85 35               STA To+1

 store offset from zero
 get maxparms
 out of parms?
 get the default value below
Get byte from stack
 check bitmask
 is 8bit? skip next store and discard
 store high byte
 8bit: get next byte from stack
 store low (or only) byte
 shift bitmask for next parameter
 loop
.Y points to the end of the parameter list
 clear for add
 add to return address
 save
 get parent return high byte
 add carry in
 push high byte for modified return address
 restore low byte
 push low byte return address
Get grandparent's return address

 place it in parent's address for caller
return to caller just after our parameter table

Getver: Get promal version
4-24: word=GETVER
Get parameters
No parameters needed
 version 2.1
 build: c-64
 return

p100fz: Push $100f to stack
Get parameters
No parameters needed

Getkey: get key input
4-20: byte=GETKEY[(#variable)]
Get parameters
 minimum 0 parameters, maximum 1 parameter.
  Parameters: Wxxx xxxx
  store word on stack at $2c,$2d :variable
 check for capslock
 recycle code in getc. fixme, it doesn't get input in getc

Getc: get key input with echo
4-19: byte=GETC[(#variable)]
Get parameters
 minimum 0, maximum 1 parameters.
  parameters: Wxxxx xxxx
  store word on stack at $2c,2d :#variable
 get key input
 get number of parameters
 0 parameters? Return byte on stack only
 set up index
 store byte at destination
 return byte on stack

Getcf: Get char from file
4-20: flagbyte=GETCF(handle, #variable)
Get return address

 save 
Two parameters?
 yep. continue
Error out
Get file handle

 save
Get destination address
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$18D6: 68                  PLA 
$18D7: 85 34               STA To
$18D9: 20 13 20            JSR ckfh
$18DC: 20 FC 18            JSR rdck
$18DF: 20 3D 33            JSR h.getin
$18E2: A2 00               LDX #$00
$18E4: 81 2C               STA (From,X)
$18E6: B0 02               BCS b18EA
$18E8: A9 01               LDA #$01
$18EA: 4C 68 20    b18EA   JMP retbyte

$18ED: C9 57       wrtck   CMP #$57
$18EF: F0 13               BEQ b1904
$18F1: C9 41               CMP #$41
$18F3: F0 0F               BEQ b1904
$18F5: C9 42               CMP #$42
$18F7: F0 0B               BEQ b1904
$18F9: 4C 7D 10    b18F9   JMP e.redio

$18FC: C9 52       rdck   CMP #$52
$18FE: F0 04               BEQ b1904
$1900: C9 42               CMP #$42
$1902: D0 F5               BNE b18F9

$1904: A9 00       b1904   LDA #$00
$1906: 8D 0C 0C            STA dioerr
$1909: 60                  RTS 

$190A: 86 34       cpstrng STX To
$190C: 84 35               STY To+1
$190E: A0 FF               LDY #$FF
$1910: C8          b1910   INY 
$1911: B1 34               LDA (To),Y
$1913: 91 2C               STA (From),Y
$1915: D0 F9               BNE b1910
$1917: 88                  DEY 
$1918: 60                  RTS 

$1919: 20 15 18    getlz   JSR getprm
$191C:                     .BYTE $12
                           .BYTE $40
                           .BYTE $38,$50
                           .BYTE $2C
$1921: A5 38               LDA Count
$1923: 20 6D 35            JSR h.getln
$1926: 20 0A 19            JSR cpstrng
$1929: 4C 69 20            JMP return

$192C: 68          getlfz  PLA 
$192D: 85 3A               STA Parent
$192F: 68                  PLA 
$1930: 85 3B               STA Parent+1
$1932: A9 50               LDA #$50
$1934: C0 03               CPY #$03
$1936: D0 03               BNE b193B
$1938: 68                  PLA 
$1939: 68                  PLA 
$193A: 88                  DEY 
$193B: 85 38       b193B   STA Count
$193D: C0 02               CPY #$02
$193F: F0 03               BEQ b1944
$1941: 4C 80 10            JMP e.sys
$1944: 68          b1944   PLA 
$1945: 85 2D               STA From+1
$1947: 68                  PLA 
$1948: 85 2C               STA From
$194A: 68                  PLA 
$194B: 85 35               STA To+1
$194D: 68                  PLA 
$194E: 85 34               STA To
$1950: 20 13 20            JSR ckfh
$1953: 20 FC 18            JSR rdck
$1956: 86 37               STX a37
$1958: A5 38               LDA Count

 save
 verify file handle or error out?
 check for redirect?
 get char via file handle
 set index up
 store char in variable
 carry set = ?
 set .A=false?
 return

wrtck: check to see if a file can be written to
 'W' for write
 yes, proceed
 'A' for append
 yes, proceed
 'B' for both
 yes, proceed
recycled code: jump to io redirect fault handler

rdck: check to see if a file handle can be read(?)
 'R'
 yes proceed.
 'B'
 mode is not Read or Both, error out

recycled code: clear disk IO error

cpstrng: Copy string to destination: used by getl, getlf
.X and .Y are source address
Prepare index
 increment index
 get byte from buffer
 store at destination
 byte was nonzero? continue copying
 decrement index
 return

Getl: input a line with line editing
4-21: GETL #buffer [,limit]
Get parameters
 minimum 1, maximum 2 parameters
  parameters: BWxx xxxx
  store $50 or byte on stack at $38 :limit
  store word on stack at $2c        :#buffer
 get max buffer size
 handle line input
 copy buffer to destination
 return

getlf: input a line via file handle
4-22: flagbyte=getlf(handle, #buffer [, limit])

Store caller's address
 max 80 chars
 3 parameters?
 no, skip ahead
 discard high byte
 get max length
 decrement parameter count
 save max buffer size
 two parameters?
 yes, proceed
 system error
 get buffer address

 save
 get file handle

 save
Verify file is open
Verify file can be read
Set up logical file number
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$195A: 20 87 35            JSR h.getlf
$195D: 20 0A 19            JSR cpstrng
$1960: A9 01               LDA #$01
$1962: 90 02               BCC b1966
$1964: A9 00               LDA #$00
$1966: 4C 68 20    b1966   JMP retbyte

$1969: 68          putz    PLA 
$196A: 85 3A               STA Parent
$196C: 68                  PLA 
$196D: 85 3B               STA Parent+1
$196F: C0 00       j196F   CPY #$00
$1971: D0 03               BNE b1976
$1973: 4C 80 10            JMP e.sys
$1976: BA          b1976   TSX 
$1977: 86 38               STX Count
$1979: 98                  TYA 
$197A: 0A                  ASL 
$197B: 18                  CLC 
$197C: 65 38               ADC Count
$197E: 85 39               STA Count+1
$1980: AA                  TAX 
$1981: BD 00 01    b1981   LDA stack,X
$1984: 85 2C               STA From
$1986: CA                  DEX 
$1987: 86 34               STX To
$1989: BD 00 01            LDA stack,X
$198C: F0 12               BEQ b19A0
$198E: 85 2D               STA From+1
$1990: A0 00               LDY #$00
$1992: 84 35       b1992   STY To+1
$1994: B1 2C               LDA (From),Y
$1996: F0 0D               BEQ b19A5
$1998: 20 DD 34            JSR h.conout
$199B: A4 35               LDY To+1
$199D: C8                  INY 
$199E: D0 F2               BNE b1992
$19A0: A5 2C       b19A0   LDA From
$19A2: 20 DD 34            JSR h.conout
$19A5: A6 34       b19A5   LDX To
$19A7: CA                  DEX 
$19A8: E4 38               CPX Count
$19AA: D0 D5               BNE b1981
$19AC: A6 39               LDX Count+1
$19AE: 9A                  TXS 
$19AF: 4C 69 20            JMP return

$19B2: 68          putfz   PLA 
$19B3: 85 3A               STA Parent
$19B5: 68                  PLA 
$19B6: 85 3B               STA Parent+1
$19B8: C0 02       j19B8   CPY #$02
$19BA: B0 03               BCS b19BF
$19BC: 4C 80 10            JMP e.sys
$19BF: BA          b19BF   TSX 
$19C0: 86 38               STX Count
$19C2: 98                  TYA 
$19C3: 0A                  ASL 
$19C4: 18                  CLC 
$19C5: 65 38               ADC Count
$19C7: 85 39               STA Count+1
$19C9: AA                  TAX 
$19CA: BD 00 01            LDA stack,X
$19CD: 85 34               STA To
$19CF: CA                  DEX 
$19D0: BD 00 01            LDA stack,X
$19D3: 85 35               STA To+1
$19D5: CA                  DEX 
$19D6: 86 37               STX a37
$19D8: 20 13 20            JSR ckfh
$19DB: 20 ED 18            JSR wrtck
$19DE: 86 36               STX a36
$19E0: A6 37               LDX a37
$19E2: BD 00 01    b19E2   LDA stack,X
$19E5: 85 2C               STA From
$19E7: CA                  DEX 
$19E8: BD 00 01            LDA stack,X

Get max length
Get line from file
Copy buffer to destination
 set .A=false (eof)
 skip to return if carry clear
 set .A=true (chars returned)
 return status byte

Put: Output characters to the screen
4-45: PUT item [,item...]
Get caller address

 save
Check parameter count
 non-zero? proceed
Jump to system error
Set up stack index
 save for later recall
 copy parameter count to .A
 multiply by two
 clear for math
 add stack pointer
 store
 set up index
Get item from stack 
 store
 decrement software stack pointer
 store
Get item from stack
 zero? Assume char
 store as pointer if nonzero
 set up index
Store .Y for reuse
 get character from address pointer
 zero? end of string
 send character
 restore .Y
 increment index
 no overflow? Loop
Get character
 send
 restore software stack pointer
 decrement
 compare parameter count
 more left? loop
 restore original stack pointer
 transfer to hardware stack pointer
 return

Putf: send characters to a file
4-47: PUTF handle, item [, item...]
Get caller return address

 save
Compare number of parameters
 two or more? Proceed
 jump to system error
Get stack pointer
 save initial stack pointer
 get number of arguments
 move to .A
 multiply by two
 add to stack pointer
 store exit stack pointer
 set up stack index (now pointing at the file handle)
 get file handle from stack

 store

 store stack index
 check file handle
 ensure file is writable
 save file ID
 get index back
Get item from stack
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$19EB: F0 18               BEQ b1A05
$19ED: 85 2D               STA From+1
$19EF: A0 00               LDY #$00
$19F1: 86 37               STX a37
$19F3: 84 3E       b19F3   STY a3E
$19F5: B1 2C               LDA (From),Y
$19F7: F0 15               BEQ b1A0E
$19F9: A6 36               LDX a36
$19FB: 20 54 35            JSR h.putf
$19FE: A4 3E               LDY a3E
$1A00: C8                  INY 
$1A01: D0 F0               BNE b19F3
$1A03: F0 09               BEQ b1A0E
$1A05: A5 2C       b1A05   LDA From
$1A07: 86 37               STX a37
$1A09: A6 36               LDX a36
$1A0B: 20 54 35            JSR h.putf
$1A0E: A6 37       b1A0E   LDX a37
$1A10: CA                  DEX 
$1A11: E4 38               CPX Count
$1A13: D0 CD               BNE b19E2
$1A15: A6 39               LDX Count+1
$1A17: 9A                  TXS 
$1A18: 4C 69 20            JMP return

$1A1B: 68          outputz PLA 
$1A1C: 85 3A               STA Parent
$1A1E: 68                  PLA 
$1A1F: 85 3B               STA Parent+1
$1A21: C0 00               CPY #$00
$1A23: D0 03               BNE b1A28
$1A25: 4C 80 10            JMP e.sys
$1A28: BA          b1A28   TSX 
$1A29: 86 38               STX Count
$1A2B: 98                  TYA 
$1A2C: 0A                  ASL 
$1A2D: 18                  CLC 
$1A2E: 65 38               ADC Count
$1A30: AA                  TAX 
$1A31: 8E F5 0C            STX h.xsav2
$1A34: BD 00 01            LDA stack,X
$1A37: 85 34               STA To
$1A39: CA                  DEX 
$1A3A: BD 00 01            LDA stack,X
$1A3D: 85 35               STA To+1
$1A3F: CA                  DEX 
$1A40: 86 37               STX a37
$1A42: 20 8E 1A            JSR txtfmt
$1A45: AE F5 0C            LDX h.xsav2
$1A48: 9A                  TXS 
$1A49: A9 00               LDA #$00
$1A4B: 48                  PHA 
$1A4C: A9 0A               LDA #$0A
$1A4E: 48                  PHA 
$1A4F: A0 01               LDY #$01
$1A51: 4C 6F 19            JMP j196F

$1A54: 68         outputfz PLA 
$1A55: 85 3A               STA Parent
$1A57: 68                  PLA 
$1A58: 85 3B               STA Parent+1
$1A5A: C0 02               CPY #$02
$1A5C: B0 03               BCS b1A61
$1A5E: 4C 80 10            JMP e.sys
$1A61: 88          b1A61   DEY 
$1A62: BA                  TSX 
$1A63: 86 38               STX Count
$1A65: 98                  TYA 
$1A66: 0A                  ASL 
$1A67: 18                  CLC 
$1A68: 65 38               ADC Count
$1A6A: AA                  TAX 
$1A6B: 8E F5 0C            STX h.xsav2
$1A6E: BD 00 01            LDA stack,X
$1A71: 85 34               STA To
$1A73: CA                  DEX 
$1A74: BD 00 01            LDA stack,X
$1A77: 85 35               STA To+1

 get high byte of pointer
 if it is zero assume this is a char instead of pointer
 store at pointer
 set up index
 save stack index
Save item count
 get character from item
 end of string? get next item
 restore file ID
 call HAL to send character to file
 restore item index
 increment item index
 more left to do? Loop back.
 overflow? get next item
Get character
 store item index
 get file ID
 call HAL to send character to file
Restore item index
 decrement pointer
 compare with item count
 more to do? loop back.
 restore stack pointer 
 set up hardware SP
 return

Output: Send string to output with formatting.
4-41: OUTPUT Formatstring [, item...]
Get caller address

 save
Check number of arguments
 nonzero? proceed
System error
Transfer stack pointer to .X
 save current stack pointer
 
 multiply parameters count by two
 prep for math
 shift stack pointer up
 set up indexing
 store initial index
Get pointer from stack

 set up pointer
 decrement index
 save current index
 format string
 restore initial index
 transfer to stack pointer

 push $0a00 (scratchpad area)
 one parameter
 use PUTF to send formatted string to output and return

Outputf: send formatted string to file
4-43: OUTPUTF Handle, formatstring [, item...]
Get caller address

 save
 check number of parameters
 more than two? proceed
System error
Remove file handle from parameter count
 transfer stack pointer to .X
 store initial stack pointer
 transfer parameter count to .A
 multiply by two
 clear carry for add
 add to stack pointer
 set up indexing
 save initial index
 get pointer from stack
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$1A79: CA                  DEX 
$1A7A: 86 37               STX a37
$1A7C: 20 8E 1A            JSR txtfmt
$1A7F: AE F5 0C            LDX h.xsav2
$1A82: 9A                  TXS 
$1A83: A9 00               LDA #$00
$1A85: 48                  PHA 
$1A86: A9 0A               LDA #$0A
$1A88: 48                  PHA 
$1A89: A0 02               LDY #$02
$1A8B: 4C B8 19            JMP j19B8

$1A8E: A0 FF      txtfmt   LDY #$FF
$1090: A2 00               LDX #$00
$1A92: C8          b1A92   INY 
$1A93: A9 FF               LDA #$FF
$1A95: 8D 62 43            STA a4362
$1A98: A9 00               LDA #$00
$1A9A: 85 38               STA Count
$1A9C: B1 34               LDA (To),Y
$1A9E: F0 0B               BEQ b1AAB
$1AA0: C9 23               CMP #$23
$1AA2: F0 0D               BEQ fmtchar
$1AA4: 9D 00 0A    b1AA4   STA scratchpad,X
$1AA7: E8                  INX 
$1AA8: D0 E8               BNE b1A92
$1AAA: CA          j1AAA   DEX 
$1AAB: A9 00       b1AAB   LDA #$00
$1AAD: 9D 00 0A            STA scratchpad,X
$1AB0: 60                  RTS 
$1AB1: C8          fmtchar INY
$1AB2: B1 34               LDA (To),Y
$1AB4: D0 03               BNE b1AB9
$1AB6: CA                  DEX 
$1AB7: A9 23               LDA #$23
$1AB9: C9 23       b1AB9   CMP #$23
$1ABB: F0 E7               BEQ b1AA4
$1ABD: 20 D3 22            JSR Ndigit
$1AC0: 90 1E               BCC b1AE0
$1AC2: 20 BD 1B            JSR a2n.b
$1AC5: C9 2E               CMP #$2E
$1AC7: D0 17               BNE b1AE0
$1AC9: A5 38               LDA Count
$1ACB: 48                  PHA 
$1ACC: A9 00               LDA #$00
$1ACE: 85 38               STA Count
$1AD0: C8                  INY 
$1AD1: B1 34               LDA (To),Y
$1AD3: 20 BD 1B            JSR a2n.b
$1AD6: A5 38               LDA Count
$1AD8: 8D 62 43            STA a4362
$1ADB: 68                  PLA 
$1ADC: 85 38               STA Count
$1ADE: B1 34               LDA (To),Y
$1AE0: 20 70 20    b1AE0   JSR ToUpper1
$1AE3: C9 43               CMP #$43
$1AE5: D0 08               BNE b1AEF
$1AE7: A5 38               LDA Count
$1AE9: D0 B9               BNE b1AA4
$1AEB: A9 0D               LDA #$0D
$1AED: D0 B5               BNE b1AA4
$1AEF: C9 42       b1AEF   CMP #$42
$1AF1: D0 15               BNE b1B08
$1AF3: A5 38               LDA Count
$1AF5: D0 02               BNE b1AF9
$1AF7: E6 38               INC Count
$1AF9: A9 20       b1AF9   LDA #$20
$1AFB: 9D 00 0A            STA scratchpad,X
$1AFE: E8                  INX 
$1AFF: F0 62               BEQ b1B63
$1B01: C6 38               DEC Count
$1B03: D0 F4               BNE b1AF9
$1B05: 4C 92 1A            JMP b1A92
$1B08: 48          b1B08   PHA 
$1B09: 86 2C               STX From
$1B0B: A9 0A               LDA #$0A
$1B0D: 85 2D               STA From+1
$1B0F: A9 00               LDA #$00
$1B11: 85 36               STA a36
$1B13: A9 0A               LDA #$0A

 set up pointer
 decrement index
 store current index
 format text
 restore initial index
 save to stack pointer

 push $0a00 (scratchpad)
 set parameter count to two
 use putf to send formatted string to file

Txtfmt: Used by output and outputf to format text.
Set up format string index
 set up scratchpad index
Increment index
 
 set $4362 to $ff (fixme, real/fp math stuff)

 clear count
 get a byte from the format string
 zero byte? exit
 '#' symbol?
 yes, do special formatting
Store byte to scratchpad
 increment scratchpad index
 space left in scratchpad? Loop.
Decrement scratchpad index
 set .A to zero
 store at end of formatted string
 return
Increment format string index
 get format character
 nonzero? skip ahead
 zero: backup one byte in scratchpad
 set format char to #
Check for '#' char
 yes, go back to main loop and add to string
 check for digit
 yes, process char
 convert number to byte value and store in Count
 check for '.' char
 no, handle format code
 get current count
 put on stack

 clear count
 increment format string index
 get first byte of number
 convert number to byte value and store in Count
 get count
 store at $4362
 restore first
 store at Count
 get next formatstring byte
Convert format code to upper case
 'C' for carriage return?
 no, skip to next code

'B' for blank space?
 no, skip to next code

Push format character to stack
 store scratchpad index to pointer low to free it

 set pointer high byte to scratchpad page
 
 set $36 to $00
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$1B15: 85 3C               STA a3C
$1B17: A9 20               LDA #$20
$1B19: 85 39               STA Count+1
$1B1B: A6 37               LDX a37
$1B1D: BD 00 01            LDA stack,X
$1B20: 85 3E               STA a3E
$1B22: CA                  DEX 
$1B23: BD 00 01            LDA stack,X
$1B26: 85 3F               STA a3F
$1B28: CA                  DEX 
$1B29: 86 37               STX a37
$1B2B: 8C F4 0C            STY h.ysav2
$1B2E: 68                  PLA 
$1B2F: C9 53               CMP #$53
$1B31: D0 39               BNE b1B6C
$1B33: A6 2C               LDX From
$1B35: A0 00               LDY #$00
$1B37: A5 3F               LDA a3F
$1B39: F0 0D               BEQ b1B48
$1B3B: B1 3E       b1B3B   LDA (p3E),Y
$1B3D: F0 10               BEQ b1B4F
$1B3F: 9D 00 0A            STA scratchpad,X
$1B42: C8                  INY 
$1B43: E8                  INX 
$1B44: D0 F5               BNE b1B3B
$1B46: F0 1B               BEQ b1B63
$1B48: A5 3E       b1B48   LDA a3E
$1B4A: 9D 00 0A            STA scratchpad,X
$1B4D: C8                  INY 
$1B4E: E8                  INX 
$1B4F: 98          b1B4F   TYA 
$1B50: 38                  SEC 
$1B51: E5 38               SBC Count
$1B53: B0 11               BCS b1B66
$1B55: A8                  TAY 
$1B56: A9 20               LDA #$20
$1B58: 9D 00 0A    b1B58   STA scratchpad,X
$1B5B: E8                  INX 
$1B5C: F0 05               BEQ b1B63
$1B5E: C8                  INY 
$1B5F: D0 F7               BNE b1B58
$1B61: F0 03               BEQ b1B66
$1B63: 4C AA 1A    b1B63   JMP j1AAA
$1B66: AC F4 0C    b1B66   LDY h.ysav2
$1B69: 4C 92 1A            JMP b1A92
$1B6C: C9 48       b1B6C   CMP #$48
$1B6E: D0 0A               BNE b1B7A
$1B70: A9 10               LDA #$10
$1B72: 85 3C               STA a3C
$1B74: A9 30               LDA #$30
$1B76: 85 39               STA Count+1
$1B78: D0 0C               BNE b1B86
$1B7A: C9 49       b1B7A   CMP #$49
$1B7C: D0 04               BNE b1B82
$1B7E: C6 36               DEC a36
$1B80: D0 04               BNE b1B86
$1B82: C9 57       b1B82   CMP #$57
$1B84: D0 14               BNE b1B9A
$1B86: 20 9A 1C    b1B86   JSR n2a
$1B89: 98          j1B89   TYA 
$1B8A: AC F4 0C            LDY h.ysav2
$1B8D: 18                  CLC 
$1B8E: 65 2C               ADC From
$1B90: AA                  TAX 
$1B91: 90 04               BCC b1B97
$1B93: A2 00               LDX #$00
$1B95: F0 CC               BEQ b1B63
$1B97: 4C 92 1A    b1B97   JMP b1A92
$1B9A: C9 45       b1B9A   CMP #$45
$1B9C: D0 13               BNE b1BB1
$1B9E: A5 38       b1B9E   LDA Count
$1BA0: 8D 63 43            STA a4363
$1BA3: CE 63 43            DEC a4363
$1BA6: A5 3E               LDA a3E
$1BA8: 20 A2 4C            JSR r.pull1
$1BAB: 20 61 48            JSR s4861
$1BAE: 4C 89 1B            JMP j1B89
$1BB1: C9 52       b1BB1   CMP #$52
$1BB3: F0 E9               BEQ b1B9E
$1BB5: AC F4 0C            LDY h.ysav2
$1BB8: A6 2C               LDX From

 set $3a to $0a

  
 get initial stack pointer
 get byte from stack
 put at $3E
 decrement stack pointer
 get byte from stack
 put at $3f
 decrement stack pointer
 put stack pointer away
 store format string pointer
 restore format character
 'S' for string?
 No, skip ahead
 restore scratchpad pointer
 set up Y index
 get high byte of pointer
 zero? skip full page handler
Get byte from string
 zero? exit loop
 place byte in scratchpad
 increment string index
 increment scratchpad index
 no overflow? loop
 overflow? end scratchpad string and return via jump
Get initial stack index
 add to string
 increment string index
 increment scratchpad index
Transfer string pointer to .A for math
 set carry for subtract
 calculate remaining spaces
 none? clean up and return to txtfmt
 transfer .A to .Y for counting
 space character
 add to string
Increment scratchpad pointer
 overflow? exit.
 increment count
 not done? loop
 done, clean up and return to txtfmt
End string and return to caller
 restore format string index
 process next byte in format string
'H' for hex word?
 no, skip ahead

 set conversion base to $10 (hex, base 16)

 convert word to hex string
'I' for int?
 no, skip ahead
 set conversion base to -1 (signed base 10 special case)
 convert int to signed string
'W' for word?
 no, skip ahead
Convert unsigned word to string
Move .Y to .A
 restore format string pointer
 clear carry for add
 add to saved scratchpad pointer
 set up scratchpad index
 no overflow? continue
 set index to end of scratchpad
 end string and return
Process next format string character
 'E' for real in scientific format?
 no, skip ahead
Get field size
 store at $4363
 decrement field size
 get initial stack index
 fetch real from FP stack,X
 convert real to string (fixme: fp math)
 process next formatstring character
 'R' for real in standard format?
 yes, handle using 'E' handler
 restore formatstring index
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$1BBA: 4C A4 1A            JMP b1AA4

$1BBD: 48          a2n.b   PHA 
$1BBE: A5 38               LDA Count
$1BC0: 0A                  ASL 
$1BC1: 0A                  ASL 
$1BC2: 18                  CLC 
$1BC3: 65 38               ADC Count
$1BC5: 0A                  ASL 
$1BC6: 85 38               STA Count
$1BC8: 68                  PLA 
$1BC9: 38                  SEC 
$1BCA: E9 30               SBC #$30
$1BCC: 18                  CLC 
$1BCD: 65 38               ADC Count
$1BCF: 85 38               STA Count
$1BD1: C8                  INY 
$1BD2: B1 34               LDA (To),Y
$1BD4: 20 D3 22            JSR Ndigit
$1BD7: B0 E4               BCS a2n.b
$1BD9: 60                  RTS 

$1BDA: 20 15 18    strvalz JSR getprm
$1BDD:                     .BYTE $24
                           .BYTE $30
                           .BYTE $38,$FF
                           .BYTE $3E,$0A
                           .BYTE $2C
                           .BYTE $34
$1BE5: A0 00               LDY #$00
$1BE7: 84 37               STY a37
$1BE9: 84 3F               STY a3F
$1BEB: 84 3C               STY a3C
$1BED: 84 3D               STY a3D
$1BEF: 88                  DEY 
$1BF0: 84 36               STY a36
$1BF2: C8          b1BF2   INY 
$1BF3: C4 38               CPY Count
$1BF5: F0 5B               BEQ b1C52
$1BF7: B1 34               LDA (To),Y
$1BF9: C9 20               CMP #$20
$1BFB: F0 51               BEQ b1C4E
$1BFD: C9 2D               CMP #$2D
$1BFF: F0 3B               BEQ b1C3C
$1C01: C9 2B               CMP #$2B
$1C03: F0 37               BEQ b1C3C
$1C05: 20 70 20            JSR ToUpper1
$1C08: 38                  SEC 
$1C09: E9 30               SBC #$30
$1C0B: 90 45               BCC b1C52
$1C0D: C9 0A               CMP #$0A
$1C0F: 90 07               BCC b1C18
$1C11: 38                  SEC 
$1C12: E9 07               SBC #$07
$1C14: C9 0A               CMP #$0A
$1C16: 90 3A               BCC b1C52
$1C18: C5 3E       b1C18   CMP a3E
$1C1A: B0 36               BCS b1C52
$1C1C: 85 36               STA a36
$1C1E: 20 B4 17            JSR Mul16
$1C21: A5 40               LDA a40
$1C23: 05 41               ORA a41
$1C25: D0 0D               BNE b1C34
$1C27: A5 3C               LDA a3C
$1C29: 18                  CLC 
$1C2A: 65 36               ADC a36
$1C2C: 85 3C               STA a3C
$1C2E: 90 C2               BCC b1BF2
$1C30: E6 3D               INC a3D
$1C32: D0 BE               BNE b1BF2
$1C34: A9 00       b1C34   LDA #$00
$1C36: 85 37               STA a37
$1C38: 85 3D               STA a3D
$1C3A: F0 33               BEQ b1C6F
$1C3C: 24 36       b1C3C   BIT a36
$1C3E: 10 12               BPL b1C52
$1C40: 24 37               BIT a37

 restore scratchpad pointer
 return to loop and place char in string

a2n.b: Fast convert decimal ascii string to byte value 
and add to Count ($2c)
Push .A to stack
 get startup value

 multiply by 4 (count*=4 in all)
 clear for add
 add count     (count*=5 in all)
 multply by 2  (count*=10 in all)
 store count (count=count*10)
 restore .A
 set carry for subtract
 offset for ascii '0'
 clear for add
 add to count
 store to count
 increment string pointer
 get next character
 check for non-digit
 it's a digit? loop
 return.

Strval: Convert numeric string to word or int value
4-53: byte=STRVAL(String, #variable [,Radix [,Maxfield]])
Get parameters
 minimum 2, maximum 4 parameters
  parameters: BBWW xxxx
  store $ff or byte on stack at $38 :maxfield
  store $0a or byte on stack at $3e (Mul16 mul2 low):radix
  store word on stack at $2c        :#variable
  store word on stack at $34        :string
Set up index
 flags for strval: b7=sign; b6 set if sign already set
 mul16: mul2 high
 mul16: mul1 and result low
 mul16: mul1 and result high
 pre-decrement to -1
 preset our char value
Increment index
 check for full count
 done? exit
 get character
 space?
 yes, 
 '-'?
 yes, handle sign char
 '+'?
 yes, handle sign char
 ensure character is upper case
 set carry for subtract
 subtract ascii '0' to offset 
 non-digit?
 greather than 9?
 no, handle sub-10 digit
 set carry for subtract
 subtract 7 to fix ascii difference between '0' and 'A'
 check for value of 9
 value too small now: Not a digit, end of number
Check against radix
 digit too high in value; end of number
 save char's binary value
 multiply by base radix
 check overflow on high word

 overflow error.  exit.
 get result low
 clear carry for add
 add our value
 save
 no carry? get next digit
 increment result high
 no overflow? get next digit
Error! clear .A
 clear our byte index
 clear result high byte
 exit with all zeros.
Handle sign char. 36 should be $ff at this point.
 are we already processing chars? End of number, exit.
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$1C42: 70 F0               BVS b1C34
$1C44: 38                  SEC 
$1C45: 66 37               ROR a37
$1C47: C9 2D               CMP #$2D
$1C49: 66 37               ROR a37
$1C4B: 4C F2 1B            JMP b1BF2
$1C4E: 24 36       b1C4E   BIT a36
$1C50: 30 A0               BMI b1BF2
$1C52: 24 36       b1C52   BIT a36
$1C54: 30 DE               BMI b1C34
$1C56: 24 37               BIT a37
$1C58: 10 11               BPL b1C6B
$1C5A: 24 3D               BIT a3D
$1C5C: 30 D6               BMI b1C34
$1C5E: A9 00               LDA #$00
$1C60: 38                  SEC 
$1C61: E5 3C               SBC a3C
$1C63: 85 3C               STA a3C
$1C65: A9 00               LDA #$00
$1C67: E5 3D               SBC a3D
$1C69: 85 3D               STA a3D
$1C6B: 84 37       b1C6B   STY a37
$1C6D: A5 3C               LDA a3C
$1C6F: A0 00       b1C6F   LDY #$00
$1C71: 91 2C               STA (From),Y
$1C73: C8                  INY 
$1C74: A5 3D               LDA a3D
$1C76: 91 2C               STA (From),Y
$1C78: A5 37               LDA a37
$1C7A: 4C 68 20            JMP retbyte

$1C7D: 38          intstrz SEC 
$1C7E: B0 01               BCS b1C81

$1C80: 18         wordstrz CLC 
$1C81: 66 36       b1C81   ROR a36
$1C83: 20 15 18            JSR getprm
$1C86:                     .BYTE $25
                           .BYTE $18
                           .BYTE $39,$20
                           .BYTE $38,$00
                           .BYTE $3C,$0A
                           .BYTE $2C
                           .BYTE $3E
$1C90: 20 9A 1C            JSR n2a
$1C93: A9 00               LDA #$00
$1C95: 91 2C               STA (From),Y
$1C97: 4C 69 20            JMP return

$1C9A: A2 00       n2a     LDX #$00
$1C9C: 86 3D               STX a3D
$1C9E: A5 36               LDA a36
$1CA0: 10 14               BPL b1CB6
$1CA2: A9 00               LDA #$00
$1CA4: 24 3F               BIT a3F
$1CA6: 10 0E               BPL b1CB6
$1CA8: 38                  SEC 
$1CA9: E5 3E               SBC a3E
$1CAB: 85 3E               STA a3E
$1CAD: A9 00               LDA #$00
$1CAF: E5 3F               SBC a3F
$1CB1: 85 3F               STA a3F
$1CB3: E8                  INX 
$1CB4: A9 80               LDA #$80
$1CB6: 85 36       b1CB6   STA a36
$1CB8: A5 3E       b1CB8   LDA a3E
$1CBA: C5 3C               CMP a3C
$1CBC: A5 3F               LDA a3F
$1CBE: E5 3D               SBC a3D

 get bits from 37
 bit 6 already set? error: we have already set a sign.
 set carry for rotate
 set high bit of 37
 '-' will set carry, '+' will not
 rotate carry in.  Bit 6 = sign set; bit 7 = sign
 loop back for next digit.
Get digit's sign
 it's negative.  Get next char
Get digit's sign
 Is it negative? error out
 get sign flag
 positive? return value
 get result's sign
 already negative? error out.
 clear .A
 set carry for subtract
 mathematically invert result low
 store
 clear .A
 mathematically invert result high (with carry)
 store
 store .Y for later
 get result low
 set up index
 save result low
 increment index
 get result high
 save result high
 get string index
 return

Intstr: Convert signed integer value to string
4-28: INTSTR Value, #Buf[,Radix[,Minfield[,Padding]]]
Set carry
 recycle wordstr's code

Wordstr: Convert unsigned value to string
4-57: WORDSTR Value, #Buf[,Radix[,Minfield[,Padding]]]
Clear carry
Save carry flag at $36
 get parameters
 minimum 2, maximum 5 parameters
  parameters: BBBW Wxxx
  store $20 or byte on stack to $39 :padding
  store $00 or byte on stack to $38 :minfield
  store $0a or byte on stack to $3c :radix
  store word on stack to $2c        :#buf
  store word on stack to $3e        :value
 convert value to ascii
 clear .A
 store end of string
 return

n2a: Convert word or signed int to ascii string.  This 
doesn't have a high radix check like strval, and should 
handle large radixes.
$2c+.Y points to the destination for the string
$3e contains the value to be converted
$38 is the minimum field size to create
$39 is a character to use for padding
$3c is the radix to use during conversion
Set up counter
 clear divide result low
 get signed conversion flag
 unset? do unsigned conversion
 clear .A
 get sign from value to convert
 unset? force unsigned conversion
 set up for math inversion

 mathematically invert the value to convert
 increment counter
 set sign flag
Store sign flag
Compare value to convert with radix
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$1CC0: 90 09               BCC b1CCB
$1CC2: 20 DA 17            JSR Div32
$1CC5: A5 40               LDA a40
$1CC7: 48                  PHA 
$1CC8: E8                  INX 
$1CC9: D0 ED               BNE b1CB8
$1CCB: A5 3E       b1CCB   LDA a3E
$1CCD: 48                  PHA 
$1CCE: E8                  INX 
$1CCF: A0 00               LDY #$00
$1CD1: E4 38       b1CD1   CPX Count
$1CD3: B0 09               BCS b1CDE
$1CD5: A5 39               LDA Count+1
$1CD7: 91 2C               STA (From),Y
$1CD9: C8                  INY 
$1CDA: C6 38               DEC Count
$1CDC: D0 F3               BNE b1CD1
$1CDE: 24 36       b1CDE   BIT a36
$1CE0: 10 06               BPL b1CE8
$1CE2: A9 2D               LDA #$2D
$1CE4: 91 2C               STA (From),Y
$1CE6: C8                  INY 
$1CE7: CA                  DEX 
$1CE8: 68          b1CE8   PLA 
$1CE9: 18                  CLC 
$1CEA: 69 30               ADC #$30
$1CEC: C9 3A               CMP #$3A
$1CEE: 90 02               BCC b1CF2
$1CF0: 69 06               ADC #$06
$1CF2: 91 2C       b1CF2   STA (From),Y
$1CF4: C8                  INY 
$1CF5: CA                  DEX 
$1CF6: D0 F0               BNE b1CE8
$1CF8: 60                  RTS 

$1CF9: A5 34      gNxtFH   LDA To
$1CFB: 18                  CLC 
$1CFC: 69 16               ADC #$16
$1CFE: 85 34               STA To
$1D00: 90 02               BCC b1D04
$1D02: E6 35               INC To+1
$1D04: 18          b1D04   CLC 
$1D05: 69 16               ADC #$16
$1D07: A8                  TAY 
$1D08: A5 35               LDA To+1
$1D0A: 69 00               ADC #$00
$1D0C: CD E6 0C            CMP FHTabE+1
$1D0F: 90 0D               BCC b1D1E
$1D11: D0 07               BNE b1D1A
$1D13: CC E5 0C            CPY FHTabE
$1D16: 90 06               BCC b1D1E
$1D18: F0 04               BEQ b1D1E
$1D1A: A0 00       b1D1A   LDY #$00
$1D1C: 38                  SEC 
$1D1D: 60                  RTS 
$1D1E: A0 00       b1D1E   LDY #$00
$1D20: 18                  CLC 
$1D21: 60                  RTS 

$1D22: AD 0B 0C    openz   LDA bfiltyp
$1D25: 85 36               STA a36
$1D27: AD F2 0C            LDA nofnchk
$1D2A: 85 34               STA To
$1D2C: 20 15 18            JSR getprm
$1D2F:                     .BYTE $14
                           .BYTE $D0
                           .BYTE $36
                           .BYTE $34
                           .BYTE $38,$52
                           .BYTE $2C
$1D36: A5 34               LDA To
$1D38: F0 02               BEQ b1D3C
$1D3A: A9 80               LDA #$80
$1D3C: 85 37       b1D3C   STA a37
$1D3E: A5 36               LDA a36
$1D40: 20 70 20            JSR ToUpper1

 radix bigger than value to convert? done converting.
 divide value by radix
 get modulus from division
 save, it's our digit.
 increment counter
 no overflow? loop back
Get leftover value
 save last digit
 increment counter
 set up index
Compare digit count with field size
 no space to fill? Continue with ascii conversion
 get padding character
 store at destination
 increment string pointer
 reduce count by 1
 still digits left? loop back
Get sign flag
 unsigned conversion? skip ahead
 get '-' sign
 store in buffer
 increment string index
 decrement digit count
Pull digit value
 clear carry for add
 add ascii '0' to value
 did we get above ascii '9'?
 no, skip ahead
 offset to ascii 'A'
 store digit in string
 increment string pointer
 decrement digit counter
 more digits to convert? Loop.
 return

gNxtFH: advance to next file handle
called from: clsall, open, init.  Checks file handle 
against open files?
Get pointer low
 clear carry for add
 add $16
 store
 no overflow? skip ahead
 increment pointer high
Clear carry for add
 add $16
 set up index
 get pointer high
 add carry in
 compare with last file handle high
 larger?        return carry set
 not the same?  return carry clear
 compare index with last file handle low
 smaller?      return carry set
 not the same? return carry set
 clear .y
 set carry
 return, carry set
 clear .Y
 clear carry
 return, carry clear

Open: open file or device
4-36: word=OPEN (filename [,mode [,nocheck [,type]]])
Get default file type (normally 'S' for seq)
 store
 get file extension check status
 store
 get parameters
  minimum 1, maximum 4 parameters
  parameters: WWBW xxxx
  store word at $36                :type
  store word at $34                :nocheck
  store $52 or byte on stack at $38:mode ('R')
  store word at $2c                :filename
 get file extension check flag
 zero? Skip file extension check
 set high bit
Store at 37
 get default file type
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$1D43: 85 36               STA a36
$1D45: A5 38               LDA Mode
$1D47: 20 70 20            JSR ToUpper1
$1D4A: A2 03               LDX #$03
$1D4C: DD 59 1D    b1D4C   CMP abrw,X
$1D4F: F0 0C               BEQ b1D5D
$1D51: CA                  DEX 
$1D52: 10 F8               BPL b1D4C
$1D54: A9 01               LDA #$01
$1D56: 4C F3 1D            JMP j1DF3
$1D59:             abrw    .BYTE $41,$42,$52,$57
$1D5D: 85 38       b1D5D   STA Mode
$1D5F: 20 40 1E            JSR s1E40
$1D62: 20 AA 1E            JSR bldFNam
$1D65: 20 40 1E            JSR s1E40
$1D68: 90 05               BCC b1D6F
$1D6A: A9 02               LDA #$02
$1D6C: 4C F3 1D            JMP j1DF3
$1D6F: E0 02       b1D6F   CPX #$02
$1D71: B0 06               BCS b1D79
$1D73: 20 14 1F            JSR qSpcNam
$1D76: 4C FC 1D            JMP j1DFC
$1D79: AD E3 0C    b1D79   LDA FHTabB
$1D7C: 85 34               STA To
$1D7E: AD E4 0C            LDA FHTabB+1
$1D81: 85 35               STA To+1
$1D83: A0 00               LDY #$00
$1D85: B1 34       b1D85   LDA (To),Y
$1D87: F0 21               BEQ b1DAA ;
$1D89: B1 34       b1D89   LDA (To),Y
$1D8B: F0 08               BEQ b1D95
$1D8D: D9 A5 0C            CMP FName,Y
$1D90: D0 18               BNE b1DAA ;
$1D92: C8                  INY 
$1D93: D0 F4               BNE b1D89
$1D95: B9 A5 0C    b1D95   LDA FName,Y
$1D98: D0 10               BNE b1DAA
$1D9A: C8                  INY 
$1D9B: C8                  INY 
$1D9C: B1 34               LDA (To),Y
$1D9E: AA                  TAX 
$1D9F: 20 F5 38            JSR cleanup
$1DA2: A9 00               LDA #$00
$1DA4: A8                  TAY 
$1DA5: 91 34               STA (To),Y
$1DA7: 4C C7 1D            JMP j1DC7
$1DAA: 20 F9 1C    b1DAA   JSR gNxtFH
$1DAD: 90 D6               BCC b1D85
$1DAF: AD E3 0C            LDA FHTabB
$1DB2: 85 34               STA To
$1DB4: AD E4 0C            LDA FHTabB+1
$1DB7: 85 35               STA To+1
$1DB9: B1 34       b1DB9   LDA (To),Y
$1DBB: F0 0A               BEQ j1DC7
$1DBD: 20 F9 1C            JSR gNxtFH
$1DC0: 90 F7               BCC b1DB9
$1DC2: A9 06               LDA #$06
$1DC4: 4C F3 1D            JMP j1DF3
$1DC7: A5 38       j1DC7   LDA Mode
$1DC9: 20 4B 1E            JSR s1E4B
$1DCC: 20 E8 36            JSR s36E8
$1DCF: 20 4B 1E            JSR s1E4B
$1DD2: C9 00               CMP #$00
$1DD4: D0 1D               BNE j1DF3
$1DD6: A0 00               LDY #$00
$1DD8: B9 A5 0C    b1DD8   LDA FName,Y
$1DDB: 91 34               STA (To),Y
$1DDD: F0 03               BEQ b1DE2
$1DDF: C8                  INY 
$1DE0: D0 F6               BNE b1DD8
$1DE2: C8          b1DE2   INY 
$1DE3: A5 38               LDA Mode
$1DE5: 91 34               STA (To),Y
$1DE7: C8                  INY 
$1DE8: 8A                  TXA 
$1DE9: 91 34               STA (To),Y
$1DEB: A5 34               LDA To
$1DED: 48                  PHA 
$1DEE: A5 35               LDA To+1
$1DF0: 4C 68 20            JMP retbyte
$1DF3: 8D 08 0C    j1DF3   STA ioerror

 convert to uppercase
 store
 get mode
 convert to uppercase
 set .X to 3
Compare with mode character
 same? jump out
 decrement X index
 more modes to check? loop back
 set .A to 1
 error out
 file open modes: Append Both Read Write 'ABRW'
Save file mode
 swap nofnchk with $37
 build the file name
 swap nofnchk back (does not affect carry)
 error building file name? 
 set .A to 2
 error out
Check filename length
 more than two characters? open file normally
 check for special filename
 jump to j1dfc
Get file handle table pointer
 set up pointer

 init index
Get character from name table
 zero? 
Get character from name table 
 zero? exit
 same as filename?
 no, 
 increment index
 no overflow? continue searching file name table
Get character from filename
 nonzero? 
 
 skip two bytes
 get character from filename table
 put .A in .X
 clean up file handle
 clear .A
 clear .Y
 clear file handle name
 set up name and file handle, return
Skip to next file handle
 next handle okay? Check the name again.
 set pointer to beginning of handle table

Get first character of handle name
 zero? set up file handle
 get next file handle
 handle ok? loop back

 error out
Get file type from caller
 swap default filetype with specified type
 check for special disk file and open
 swap filetypes back
 no file open?
 error out
 clear .Y
Get filename
 store in filename buffer area
 end of string? Exit loop
 increment index
 no overflow? keep copying the name
Increment index
 get file mode
 save to table
 increment index
 get name length
 save to table
 get pointer value
 push low byte as file handle
 get pointer value high
 return with high byte of file handle
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$1DF6: A9 00               LDA #$00
$1DF8: 48                  PHA 
$1DF9: 4C 68 20            JMP retbyte
$1DFC: A5 38       j1DFC   LDA Mode
$1DFE: 20 D6 37            JSR h.closef
$1E01: B0 F0               BCS j1DF3
$1E03: A0 08               LDY #$08
$1E05: BD D8 0F            LDA SName,X
$1E08: C9 4C               CMP #$4C
$1E0A: F0 06               BEQ b1E12
$1E0C: A0 00               LDY #$00
$1E0E: C9 57               CMP #$57
$1E10: D0 22               BNE b1E34
$1E12: A5 38       b1E12   LDA Mode
$1E14: C9 41               CMP #$41
$1E16: F0 1C               BEQ b1E34
$1E18: C9 52               CMP #$52
$1E1A: F0 0C               BEQ b1E28
$1E1C: B9 C5 0D            LDA worg.l,Y
$1E1F: 99 C9 0D            STA weof.l,Y
$1E22: B9 C6 0D            LDA worg.h,Y
$1E25: 99 CA 0D            STA weof.h,Y
$1E28: B9 C5 0D    b1E28   LDA worg.l,Y
$1E2B: 99 C7 0D            STA wptr.l,Y
$1E2E: B9 C6 0D            LDA worg.h,Y
$1E31: 99 C8 0D            STA wptr.h,Y
$1E34: 8A          b1E34   TXA 
$1E35: 18                  CLC 
$1E36: 69 D8               ADC #$D8
$1E38: 48                  PHA 
$1E39: A9 0F               LDA #$0F
$1E3B: 69 00               ADC #$00
$1E3D: 4C 68 20            JMP retbyte

$1E40: AD F2 0C    s1E40   LDA nofnchk
$1E43: A4 37               LDY a37
$1E45: 85 37               STA a37
$1E47: 8C F2 0C            STY nofnchk
$1E4A: 60                  RTS 

$1E4B: 48          s1E4B   PHA 
$1E4C: AD 0B 0C            LDA bfiltyp
$1E4F: 48                  PHA 
$1E50: A5 36               LDA a36
$1E52: 8D 0B 0C            STA bfiltyp
$1E55: 68                  PLA 
$1E56: 85 36               STA a36
$1E58: 68                  PLA 
$1E59: 60                  RTS 

$1E5A: A0 00       FNameLen LDY #$00
$1E5C: B1 2C       b1E5C   LDA (From),Y
$1E5E: C9 20               CMP #$20
$1E60: D0 08               BNE b1E6A
$1E62: E6 2C               INC From
$1E64: D0 F6               BNE b1E5C
$1E66: E6 2D               INC From+1
$1E68: D0 F2               BNE b1E5C
$1E6A: 48          b1E6A   PHA 
$1E6B: B1 2C       b1E6B   LDA (From),Y
$1E6D: F0 03               BEQ b1E72
$1E6F: C8                  INY 
$1E70: D0 F9               BNE b1E6B
$1E72: 68          b1E72   PLA 
$1E73: 60                  RTS 

$1E74: 2C F2 0C    qUConv   BIT nofnchk
$1E77: 30 03               BMI b1E7C
$1E79: 20 70 20            JSR ToUpper1
$1E7C: 9D A5 0C    b1E7C   STA FName,X
$1E7F: E8                  INX 
$1E80: 60                  RTS

Store error status
 no file handle
 push 0
 return another 0
Get file mode (handle L or W file)
 close the file
 carry set? error out.
 init index for L file pointers
 get special name character
 check for 'L'
 yes, handle 'L' file
 clear .Y for W file pointers
 check for 'W'
 not 'W', open the file normally
Get mode from caller
 check for 'A'
 yes, open for append
 check for 'R'
 yes, set up pointer to origin
 get origin of W file

 store it at end of file (clear W)
Get origin of W file

 store it at file pointer (reset W to beginning)
Get special filename type
 clear carry for add
 add $d8 (Sname low byte)
 push result
 get $f (Sname high byte)
 add carry in
 return with address of special file pointer

s1e40: Swap $37 with nofnchk
Called by open ($1d22), which sets a37 up
 Get filename check flag
 get value in a37
 store filename check flag in a37
 store value in a37 at nofnchk
 return

s1e4b: Swap $36 with bfiltyp
Called by open ($1d22), which sets a38 up
Save .A
 get default filetype
 save
 get caller's filetype
 place in default file type
 restore default
 place in caller's filetype
 restore .A
 return

FNamelen: Get location and length of filename and return 
first character in .A.  Used by bldFNam ($1eaa), rename 
(2680), s28f3 ($28f3).
Set up index
Get character from buffer
 is it a space?
 no, continue.
 increment pointer
 no overflow? Loop back
 increment pointer high byte
 loop back
Push character to stack
Get next byte
 is it zero? Exit.
 increment index
 no overflow? Loop back
Pull first character found earlier
 return: .Y=length, .A=first char, From points to filename

qUConv:  Check file extension flag and convert character. 
Called by  FAddXt ($1e81), bldFNam ($1eaa)
Get file extension check flag
 is it set? Don't convert to uppercase
 convert char to uppercase
 store in filename
 increment filename index
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$1E81: 8E F3 0C    FAddXt  STX xsav2
$1E84: CA          b1E84   DEX 
$1E85: E0 02               CPX #$02
$1E87: 90 09               BCC b1E92
$1E89: BD A5 0C            LDA FName,X
$1E8C: C9 2E               CMP #$2E
$1E8E: F0 16               BEQ b1EA6
$1E90: D0 F2               BNE b1E84
$1E92: AE F3 0C    b1E92   LDX xsav2
$1E95: A9 2E               LDA #$2E
$1E97: 20 74 1E            JSR qUConv
$1E9A: AD 0D 0C            LDA dfext
$1E9D: 20 74 1E            JSR qUConv
$1EA0: A9 00               LDA #$00
$1EA2: 9D A5 0C            STA FName,X
$1EA5: 60                  RTS 
$1EA6: AE F3 0C    b1EA6   LDX xsav2
$1EA9: 60                  RTS 

$1EAA: 20 5A 1E    bldFNam JSR FNameLen
$1EAD: A2 00               LDX #$00
$1EAF: C0 00               CPY #$00
$1EB1: D0 05               BNE b1EB8
$1EB3: A9 02               LDA #$02
$1EB5: 4C 12 1F            JMP j1F12
$1EB8: C0 01       b1EB8   CPY #$01
$1EBA: D0 11               BNE b1ECD
$1EBC: 20 74 1E            JSR qUConv
$1EBF: A9 00               LDA #$00
$1EC1: 8D A6 0C            STA FName+1
$1EC4: 20 14 1F            JSR qSpcNam
$1EC7: 90 19               BCC b1EE2
$1EC9: A2 01               LDX #$01
$1ECB: D0 43               BNE b1F10
$1ECD: A0 01       b1ECD   LDY #$01
$1ECF: A2 00               LDX #$00
$1ED1: B1 2C               LDA (From),Y
$1ED3: C9 3A               CMP #$3A
$1ED5: D0 0B               BNE b1EE2
$1ED7: 88                  DEY 
$1ED8: B1 2C               LDA (From),Y
$1EDA: C9 30               CMP #$30
$1EDC: F0 11               BEQ b1EEF
$1EDE: C9 31               CMP #$31
$1EE0: F0 0D               BEQ b1EEF
$1EE2: AD 68 0C    b1EE2   LDA prefix
$1EE5: 8D A5 0C            STA FName
$1EE8: A9 3A               LDA #$3A
$1EEA: 8D A6 0C            STA FName+1
$1EED: A2 02               LDX #$02
$1EEF: A0 FF       b1EEF   LDY #$FF
$1EF1: C8          b1EF1   INY 
$1EF2: B1 2C               LDA (From),Y
$1EF4: F0 0B               BEQ b1F01
$1EF6: 20 74 1E            JSR qUConv
$1EF9: E0 12               CPX #$12
$1EFB: 90 F4               BCC b1EF1
$1EFD: A9 02               LDA #$02
$1EFF: D0 11               BNE j1F12
$1F01: 9D A5 0C    b1F01   STA FName,X
$1F04: E0 03               CPX #$03
$1F06: 90 0A               BCC j1F12
$1F08: 2C F2 0C            BIT nofnchk
$1F0B: 30 03               BMI b1F10
$1F0D: 20 81 1E            JSR FAddXt
$1F10: 18          b1F10   CLC 
$1F11: 60                  RTS 
$1F12: 38          j1F12   SEC 
$1F13: 60                  RTS 

$1F14: AD A5 0C    qSpcNam LDA FName
$1F17: 20 70 20            JSR ToUpper1
$1F1A: A2 00               LDX #$00

 return

FAddXt: Find and optionally add file extension.
Called by bldFNam ($1eaa)
Store .X
Decrement index
 compare against #2
 smaller? Skip ahead
 get character from filename
 is it a '.'?
 yes, restore index and exit
 no, continue searching
Restore pointer (filename is less than two chars)
 get a '.'
 check the file extension flag
 get the default extension
 check the file extension flag
 end of string?
 end file name
 return
Restore index
 return

bldFNam: build filename from program input
Called by mlget ($1f9e), zapfile ($25ab), dir ($2638), 
rename ($2680), h.rename ($3cf1), open ($1d22)
Get file name length
 set up index
 is length zero?
 no, continue
 set a to 2
 error out
Is the length one?
 no, continue normally
 check file extension flag, filename gets placed at FName
 clear .A
 end filename at one character
 check for special name 
 is it a special name? branch to handler
 set index to 1
 name's okay, exit (always branches: ldx #1)
Set filename index to 1
 clear .X
 get next character
 check for ':'
 no, skip ahead
 decrement filename index
 get new char
 is it '0'?
 yes, handle drive ID
 is it '1'?
 yes, handle drive ID
Get prefix
 place at FName
 get a ':'
 finish building prefix
 prefix name buffer pointer
Pre-set index
Next character
 get character from filename
 end of name? exit
 optionally convert to uppercase
 check filename length
 still okay? continue
 set .A to 2
 error exit (always branches: lda #2)
Get prefix
 filename shorter than 3 chars?
 yes, error out
 are we adding file extensions?
 no, exit cleanly
 add filename extension
Clear carry (okay)
 return with .X=length of filename, From points to name
Set carry (error)
 return

qSpcNam: query special name table and set carry if found
Called by open ($1d22), bldFNam ($1eaa)
Get first character of filename
 convert to uppercase



Mapping Promal Page 46

$1F1C: DD D8 0F    b1F1C   CMP SName,X
$1F1F: F0 09               BEQ b1F2A
$1F21: E8                  INX 
$1F22: E8                  INX 
$1F23: E8                  INX 
$1F24: E8                  INX 
$1F25: E0 20               CPX #$20
$1F27: 90 F3               BCC b1F1C
$1F29: 18                  CLC 
$1F2A: 60          b1F2A   RTS 

$1F2B: 20 15 18    closez  JSR getprm
$1F2E:                     .BYTE $11
                           .BYTE $80
                           .BYTE $34
$1F31: 20 13 20            JSR ckfh
$1F34: E0 F0               CPX #$F0
$1F36: B0 06               BCS b1F3E
$1F38: 20 F5 38            JSR cleanup
$1F3B: 20 41 1F            JSR s1F41
$1F3E: 4C 69 20    b1F3E   JMP return

$1F41: A0 00       s1F41   LDY #$00
$1F43: 98                  TYA 
$1F44: 91 34               STA (To),Y
$1F46: A2 06               LDX #$06
$1F48: BD 00 0C    b1F48   LDA stdin.l,X
$1F4B: C5 34               CMP To
$1F4D: D0 13               BNE b1F62
$1F4F: BD 01 0C            LDA stdin.h,X
$1F52: C5 35               CMP To+1
$1F54: D0 0C               BNE b1F62
$1F56: BD F8 0F            LDA f0FF8,X
$1F59: 9D 00 0C            STA stdin.l,X
$1F5C: BD F9 0F            LDA f0FF9,X
$1F5F: 9D 01 0C            STA stdin.h,X
$1F62: CA          b1F62   DEX 
$1F63: CA                  DEX 
$1F64: 10 E2               BPL b1F48
$1F66: 60                  RTS 

$1F67: 20 15 18    clsallz JSR getprm
$1F6A:                     .BYTE $00
$1F6B: AD E3 0C            LDA FHTabB
$1F6E: 85 34               STA To
$1F70: AD E4 0C            LDA FHTabB+1
$1F73: 85 35               STA To+1
$1F75: A0 00               LDY #$00
$1F77: B1 34       b1F77   LDA (To),Y
$1F79: F0 1B               BEQ b1F96
$1F7B: 20 13 20            JSR ckfh
$1F7E: E0 F0               CPX #$F0
$1F80: B0 14               BCS b1F96
$1F82: A5 34               LDA To
$1F84: CD 04 0C            CMP a0C04
$1F87: D0 07               BNE b1F90
$1F89: A5 35               LDA To+1
$1F8B: CD 05 0C            CMP a0C05
$1F8E: F0 06               BEQ b1F96
$1F90: 20 F5 38    b1F90   JSR cleanup
$1F93: 20 41 1F            JSR s1F41
$1F96: 20 F9 1C    b1F96   JSR gNxtFH
$1F99: 90 DC               BCC b1F77
$1F9B: 4C 69 20            JMP return

$1F9E: A9 00       mlgetz  LDA #$00
$1FA0: 85 34               STA To
$1FA2: 85 35               STA To+1
$1FA4: 20 15 18            JSR getprm
$1FA7:                     .BYTE $12
                           .BYTE $C0

 clear index
Is it in the special name table?
 yes, return

 skip four bytes ahead
 have we moved over $20 bytes? (32/4=8 entries)
 not yet, continue searching
 clear carry
 return: Carry set = item found in table at .X

Close: Close file or device
4-7: CLOSE handle
Get parameters
 minimum 1, maximum 1 parameter
  parameters: Wxxx xxxx
  store word at $34 :handle
 verify file handle 
 check for special device
 special file? Just return.
 clean the file up
 reset system IO pointer for this handle
Return

s1f41: reset system IO pointers
Called by clsall (1f67), close (1f2b)
Set up index
 clear .A
 store zero to handle
 set up index
Get low byte
 is it the same as our handle?
 no, check next entry
 get high byte
 is it the same as our handle?
 no, check next entry
 get default stdin vector
 store in system stdin vector
 get default stdout vector
 store in system stdout vector
Decrement index
 twice.
 no underflow? Loop back and check entry
 return

clsall: Close all files
prosys.s: CLSALL
Get parameters
 no paraemeters accepted
 get beginning of file handle table's address

 set up pointer
 init index
 get first character of filename
 empty? skip this handle
 verify handle
 is it a special file?
 yes, skip this handle
 get file handle
 check in special file table
 not special, close the file

 compare to a0c04
 special? skip to next file
Clean file up
 clean up system IO vectors
Get next file handle
 handle is ok? Loop back to close next file
 return

Mlget: Load machine language program
4-32: word=MLGET(filename [,loadaddress])
Technically this is more of a 'BLOAD' as it just tells 
the kernal to load a file into memory.
Clear .A

 clear load address
 get parameters
  minimum one, maximum two parameters
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                           .BYTE $34
                           .BYTE $2C
$1FAB: AD F2 0C            LDA nofnchk
$1FAE: 48                  PHA 
$1FAF: 38                  SEC 
$1FB0: 6E F2 0C            ROR nofnchk
$1FB3: 20 AA 1E            JSR bldFNam
$1FB6: AA                  TAX
$1FB7: 68                  PLA 
$1FB8: 8D F2 0C            STA nofnchk
$1FBB: 8A                  TXA
$1FBC: B0 0F               BCS b1FCD
$1FBE: 20 34 39            JSR h.mlget
$1FC1: C9 00               CMP #$00
$1FC3: D0 08               BNE b1FCD
$1FC5: A5 34               LDA To 
$1FC7: 48                  PHA 
$1FC8: A5 35               LDA To+1
$1FCA: 4C 68 20            JMP retbyte
$1FCD: 4C F3 1D    b1FCD   JMP j1DF3

$1FD0: 20 15 18   redirectz JSR getprm
$1FD3:                     .BYTE $12
                           .BYTE $C0
                           .BYTE $34
                           .BYTE $2C
$1FD7: C6 6A               DEC numparms
$1FD9: F0 05               BEQ b1FE0
$1FDB: 20 13 20            JSR ckfh
$1FDE: 85 37               STA a37
$1FE0: A5 2C       b1FE0   LDA From
$1FE2: 38                  SEC 
$1FE3: E9 00               SBC #$00
$1FE5: AA                  TAX 
$1FE6: A5 2D               LDA From+1
$1FE8: E9 0C               SBC #$0C
$1FEA: D0 24               BNE b2010
$1FEC: E0 07               CPX #$07
$1FEE: B0 20               BCS b2010
$1FF0: A5 6A               LDA numparms
$1FF2: F0 0D               BEQ b2001
$1FF4: A5 34               LDA To
$1FF6: 9D 00 0C            STA stdin.l,X
$1FF9: A5 35               LDA To+1
$1FFB: 9D 01 0C            STA stdin.h,X
$1FFE: 4C 69 20            JMP return
$2001: BD F8 0F    b2001   LDA f0FF8,X
$2004: 9D 00 0C            STA stdin.l,X
$2007: BD F9 0F            LDA f0FF9,X
$200A: 9D 01 0C            STA stdin.h,X
$200D: 4C 69 20            JMP return
$2010: 4C 74 10    b2010   JMP e.iored

$2013: A5 34       ckfh    LDA To
$2015: CD E3 0C            CMP FHTabB
$2018: A5 35               LDA To+1
$201A: ED E4 0C            SBC FHTabB+1
$201D: 90 0C               BCC b202B
$201F: A5 34               LDA To
$2021: CD E5 0C            CMP FHTabE
$2024: A5 35               LDA To+1
$2026: ED E6 0C            SBC FHTabE+1
$2029: 90 14               BCC b203F
$202B: A5 34       b202B   LDA To
$202D: C9 D8               CMP #$D8
$202F: A5 35               LDA To+1
$2031: E9 0F               SBC #$0F
$2033: 90 1E               BCC b2053
$2035: A5 34               LDA To
$2037: C9 F8               CMP #$F8
$2039: A5 35               LDA To+1
$203B: E9 0F               SBC #$0F
$203D: B0 14               BCS b2053
$203F: A0 FF       b203F   LDY #$FF
$2041: C8          b2041   INY 

  parameters: WWxx xxxx
  store word at $34 :loadaddress
  store word at $2c :filename
 get file extensino check state
 save
 set carry
 disable file extension check
 build filename for load
 save last character of filename
 restore file extension check state
 put it back
 last character back
 carry set? Error out
 call HAL to bload the file
 check status
 something go wrong? error out.
 get address of last byte

 return it on stack
 error out with carry set

Redirect: Redirect input or output
4-49: REDIRECT #stdin [,Handle]
4-49: REDIRECT #stdout [,Handle]
Get parameters
 minimum one, maximum two parameters
  parameters: WWxx xxxx
  store word at $34: Handle
  store word at $2c: #stdin (or #stdout)
 decrement number of parameters (set up by getprm)
 zero now? skip file handle 
 check file handle
 save file mode
Get redirect low
 set carry for subtract
 subtract carry from redirect
 save
 get redirect high
 compare with $c (high byte of the stdio vectors)
 not $c? error out
 compare stdio vector with 7
 larger or equal? error out
 get number of parameters
 zero? reset to normal IO
 get file handle

 set stdio up
 return
Get default handle

 set stdio up
 return
Jump to io redirect error

ckfh: Verify that a file handle is valid
Get file handle

 compare with file handle table start address
 too low? not a normal file
 get file handle

 compare with file handle table end address
 normal file? Proceed with check
Get file handle

 compare with $0fd8 (stdin)
 error: can't close stdin.
 get file handle

 compare with $0ff8 (stdout)
 error: can't close stdout.
Preset .Y
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$2042: B1 34               LDA (To),Y
$2044: D0 FB               BNE b2041
$2046: C0 01               CPY #$01
$2048: 90 09               BCC b2053
$204A: C8                  INY 
$204B: C8                  INY 
$204C: B1 34               LDA (To),Y
$204E: AA                  TAX 
$204F: 88                  DEY 
$2050: B1 34               LDA (To),Y
$2052: 60                  RTS 
$2053: 4C 77 10    b2053   JMP e.fileh

$2056: 68         toupperz PLA 
$2057: 85 3A               STA Parent
$2059: 68                  PLA 
$205A: 85 3B               STA Parent+1
$205C: C0 01               CPY #$01
$205E: F0 03               BEQ b2063
$2060: 4C 80 10            JMP e.sys
$2063: 68          b2063   PLA 
$2064: 68                  PLA 
$2065: 20 70 20            JSR ToUpper1
$2068: 48          retbyte PHA 
$2069: A5 3B       return  LDA Parent+1
$206B: 48                  PHA 
$206C: A5 3A               LDA Parent
$206E: 48                  PHA 
$206F: 60                  RTS 

$2070: C9 7B      ToUpper1 CMP #$7B
$2072: B0 06               BCS b207A
$2074: C9 61               CMP #$61
$2076: 90 02               BCC b207A
$2078: E9 20               SBC #$20
$207A: 60          b207A   RTS 

$207B: 20 15 18    fillz   JSR getprm
$207E:                     .BYTE $23
                           .BYTE $60
                           .BYTE $38,$00
                           .BYTE $34
                           .BYTE $2C
$2084: A5 38               LDA Count
$2086: A0 00               LDY #$00
$2088: A6 35               LDX To+1
$208A: F0 0A               BEQ b2096
$208C: 91 2C       b208C   STA (From),Y
$208E: C8                  INY 
$208F: D0 FB               BNE b208C
$2091: E6 2D               INC From+1
$2093: CA                  DEX 
$2094: D0 F6               BNE b208C
$2096: A6 34       b2096   LDX To
$2098: F0 06               BEQ b20A0
$209A: 91 2C       b209A   STA (From),Y
$209C: C8                  INY 
$209D: CA                  DEX 
$209E: D0 FA               BNE b209A
$20A0: 4C 69 20    b20A0   JMP return

$20A3: A5 35       setFold LDA To+1
$20A5: F0 04               BEQ b20AB
$20A7: A9 80               LDA #$80
$20A9: 85 35               STA To+1
$20AB: 60          b20AB   RTS 

$20AC: 20 15 18    cmpstrz JSR getprm

Increment index
 get first character in filename
 nonzero? Loop
 compare index with 1
 is name 0 characters long? invalid file handle!
 increment index
 twice
 get kernal file number
 save
 decrement index
 get file mode
 return with mode in .A and kernal file number in .X
Jump to file handle error trap

Toupper: Convert lower case to upper case
4-56: bytevar=TOUPPER(Char)
Get caller address

 save for later
 one parameter?
 yes, convert char
 no, error out
Pull and discard high byte
 pull character to convert
 convert character to upper case
Recycled code: Return byte on stack
 get caller address

 put on stack
 return to caller

ToUpper1: Convert lower case to upper case
Called by ToUpper ($2056), chkStr ($217c), IsAlpha 
($22dd), s28f3 ($28f3), calcmem ($2ae1), fmtchar ($1ab1), 
strval ($1bda), open ($1d22), qUConv ($1e74), qSpcNam 
($1f14)
Check character against '{'
 is it greater than 'z'? skip.
 check against 'a'
 is it smaller than 'a'? skip.
 subtract 'a' - 'A' to convert to lowercase
 return

Fill: Fill a block of memory with a constant 
4-14: FILL #From, Count [,Byteval]
Get parameters
 minimum two, maximum three parameters
  parameters: BWWx xxxx
  store 0 or byte on stack at $38 :Byteval
  store word at $34               :Count
  store word at $2c               :#From
 get fill byte
 set up index
 get high byte of Count (Number of full pages)
 less than 256 bytes? skip ahead
Store fill byte at address
 increment index
 no overflow? continue filling
 increment pointer high byte
 decrement full page count
 more full pages to do? continue filling.
Get number of bytes for last page fill
 none? exit.
Store fill byte at address
 increment index
 decrement byte count
 more bytes to do? continue filling
 return

setFold: Change value at $35 to $80 unless it's zero.
Get value at $35
 is it zero? exit.
 set high bit
 store at $35
 return

Cmpstr: Compare strings
4-8: CMPSTR(String1, Op, String2 [,Fold [,Limit]])
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$20AF:                     .BYTE $35
                           .BYTE $38
                           .BYTE $34,$FF
                           .BYTE $35,$00
                           .BYTE $38
                           .BYTE $36
                           .BYTE $2C
$20B8: 20 A3 20            JSR setFold
$20BB: A0 00               LDY #$00
$20BD: B1 36               LDA (p36),Y
$20BF: C9 3C               CMP #$3C
$20C1: D0 10               BNE b20D3
$20C3: C8                  INY 
$20C4: B1 36               LDA (p36),Y
$20C6: F0 35               BEQ b20FD
$20C8: C9 3E               CMP #$3E
$20CA: F0 3A               BEQ b2106
$20CC: C9 3D               CMP #$3D
$20CE: F0 3F               BEQ b210F
$20D0: 4C 7A 10    b20D0   JMP e.libarg
$20D3: C9 3E       b20D3   CMP #$3E
$20D5: D0 1B               BNE b20F2 
$20D7: C8                  INY 
$20D8: B1 36               LDA (p36),Y
$20DA: D0 09               BNE b20E5
$20DC: 20 7C 21            JSR chkStr ; handle >
$20DF: F0 35               BEQ b2116
$20E1: B0 28               BCS b210B
$20E3: 90 31               BCC b2116
$20E5: C9 3D       b20E5   CMP #$3D
$20E7: D0 E7               BNE b20D0
$20E9: 20 7C 21            JSR chkStr ; handle >=
$20EC: F0 1D               BEQ b210B
$20EE: B0 1B               BCS b210B
$20F0: 90 24               BCC b2116
$20F2: C9 3D       b20F2   CMP #$3D
$20F4: D0 DA               BNE b20D0
$20F6: 20 7C 21            JSR chkStr ; handle =
$20F9: F0 10               BEQ b210B
$20FB: D0 19               BNE b2116
$20FD: 20 7C 21    b20FD   JSR chkStr ; handle <
$2100: F0 14               BEQ b2116
$2102: B0 12               BCS b2116
$2104: 90 05               BCC b210B
$2106: 20 7C 21    b2106   JSR chkStr ; handle <>
$2109: F0 0B               BEQ b2116
$210B: A9 01       b210B   LDA #$01
$210D: D0 09               BNE b2118
$210F: 20 7C 21    b210F   JSR chkStr ; handle <=
$2112: F0 F7               BEQ b210B
$2114: 90 F5               BCC b210B
$2116: A9 00       b2116   LDA #$00
$2118: 4C 68 20    b2118   JMP retbyte

$211B: 20 15 18    substrz JSR getprm
$211E:                     .BYTE $25
                           .BYTE $18
                           .BYTE $34,$FF
                           .BYTE $36,$FF
                           .BYTE $35,$00
                           .BYTE $38
                           .BYTE $2C
$2128: A6 36               LDX a36
$212A: D0 04               BNE b2130
$212C: A9 FF               LDA #$FF
$212E: 85 36               STA a36
$2130: 20 A3 20    b2130   JSR setFold
$2133: A0 00               LDY #$00
$2135: B1 38       b2135   LDA (Count),Y
$2137: F0 03               BEQ b213C
$2139: C8                  INY 
$213A: D0 F9               BNE b2135
$213C: 84 37       b213C   STY a37
$213E: A0 00               LDY #$00
$2140: B1 2C       b2140   LDA (From),Y
$2142: F0 03               BEQ b2147
$2144: C8                  INY 
$2145: D0 F9               BNE b2140
$2147: 98          b2147   TYA 

Get parameters
 minimum 3, maximum 5 parameters
 parameters: BBWW Wxxx 
 store $ff or byte on stack at $34 :Limit
 store 0 or byte on stack at $35 :Fold (case insensitive)
 store word on stack at $38 :String2
 store word on stack at $36 :Op
 store word on stack at $2c :String1
 set up Fold switch
 set up index
 get operation
 check for '<'
 no, skip ahead
 increment index
 get next byte of operation
 end of string? skip ahead 
 check for '>'
 yes, skip ahead
 check for '='
 handle equal
Jump to library argument error trap
 check for '>'
 no, skip ahead
 increment index
 get next byte of operation
 is it nonzero? skip ahead
 compare strings
 equal? return false
 greater than? return true
 less than? return false
Check for '='
 no, error out
 compare strings
 equal? return true
 greater than? return true
 less than? return false
Check for '='
 no, error out
 compare strings
 equal? return true
 not equal? return true
Compare strings
 equal? return false
 greater than? return false
 less than? return true
Compare strings FIX: <> ??
 equal? return false
Return true
 return to caller (always branches)
Compare strings
 equal? return true
 less than? return true
 return false
 return to caller

Substr: Locate substring in string
4-55: bytevar=SUBSTR(Want, Try, [,Fold [,Max [,Limit]]])
Get parameters
 minimum 2, maximum 5 parameters
 parameters: BBBW Wxxx
  store $ff or byte on stack at $34:Limit
  store $ff or byte on stack at $36:Max
  store $00 or byte on stack at $35:Fold
  store word on stack at $38       :Try (string to search)
  store word on stack at $2c       :Want (string to find)
 get max starting position
 non-zero? Begin searching
 preset search index
 store
Set up Fold flag
 set up index
Get a byte from search string
 found end of string? exit loop
 increment index
 no overflow? continue search
Store string length at $37
 set up index
Get a byte from the find string
 found end of string? exit loop
 increment index
 no overflow? continue searching
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$2148: C5 34               CMP To
$214A: 90 02               BCC b214E
$214C: A5 34               LDA To
$214E: 85 34       b214E   STA To
$2150: 18                  CLC 
$2151: E5 37               SBC a37
$2153: B0 1F               BCS b2174
$2155: 85 37               STA a37
$2157: A2 01               LDX #$01
$2159: 38                  SEC 
$215A: A9 00               LDA #$00
$215C: E5 36               SBC a36
$215E: C5 37               CMP a37
$2160: 90 02               BCC b2164
$2162: 85 37               STA a37
$2164: 20 7C 21    b2164   JSR chkStr
$2167: F0 0F               BEQ b2178
$2169: E6 38               INC Count
$216B: D0 02               BNE b216F
$216D: E6 39               INC Count+1
$216F: E8          b216F   INX 
$2170: E6 37               INC a37
$2172: D0 F0               BNE b2164
$2174: A9 00       b2174   LDA #$00
$2176: F0 01               BEQ b2179
$2178: 8A          b2178   TXA 
$2179: 4C 68 20    b2179   JMP retbyte

$217C: A0 FF       chkStr  LDY #$FF
$217E: C8          b217E   INY 
$217F: C4 34               CPY To
$2181: F0 1E               BEQ b21A1
$2183: B1 38               LDA (Count),Y
$2185: F0 1B               BEQ b21A2
$2187: 24 35               BIT To+1
$2189: 10 03               BPL b218E
$218B: 20 70 20            JSR ToUpper1
$218E: 8D F4 0C    b218E   STA h.ysav2
$2191: B1 2C               LDA (From),Y
$2193: F0 11               BEQ b21A6
$2195: 24 35               BIT To+1
$2197: 10 03               BPL b219C
$2199: 20 70 20            JSR ToUpper1
$219C: CD F4 0C    b219C   CMP h.ysav2
$219F: F0 DD               BEQ b217E
$21A1: 60          b21A1   RTS 

$21A2: B1 2C       b21A2   LDA (From),Y
$21A4: 38                  SEC 
$21A5: 60                  RTS 
$21A6: C9 01       b21A6   CMP #$01
$21A8: 60                  RTS 

$21A9: 20 15 18    blkmovz JSR getprm
$21AC:                     .BYTE $33
                           .BYTE $E0
                           .BYTE $38
                           .BYTE $34
                           .BYTE $2C
$21B1: A5 34               LDA To
$21B3: 38                  SEC 
$21B4: E5 2C               SBC From
$21B6: A8                  TAY 
$21B7: A5 35               LDA To+1
$21B9: E5 2D               SBC From+1
$21BB: AA                  TAX 
$21BC: 98                  TYA 
$21BD: C5 38               CMP Count
$21BF: 8A                  TXA 
$21C0: E5 39               SBC Count+1
$21C2: B0 31               BCS b21F5
$21C4: A5 39               LDA Count+1
$21C6: 18                  CLC 
$21C7: 65 2D               ADC From+1
$21C9: 85 2D               STA From+1
$21CB: A5 39               LDA Count+1
$21CD: 18                  CLC 

 put length of find string in .A
 compare with Limit
  smaller? skip ahead
 get Limit value
Store limit value
 clear carry for subtract
 subtract search string size 
 greater? return not found
 store difference
 set up counter
 set carry for subtract
 clear .A
 subtract carry from Max
 compare with adjusted search string length
 smaller?  begin searching
 store
Compare strings
 found? return position
 increment search origin low
 no overflow? skip ahead
 increment search origin high
 increment position counter
 increment $37
 no overflow? continue searching
Return zero (not found)
 always jumps (lda #0)
 transfer counter to .A
 return

chkStr: Compare and search strings
Preset index
Increment index
 compare with search limit
 equal.  done searching.
 get byte of search string
 end of string?
 are we doing case sensitive search?
 yes, skip conversion
 convert to uppercase
Save in scratch area
 get byte from find string
 end of string?
 are we doing case sensitive search?
 yes, skip conversion
 convert to uppercase
 compare with search string character
 same? continue searching
 return result

Get byte of find string to set flags
 set carry for greater than
 return
 compare with 1 to set flags
 return

Blkmov: Copy block of memory
4-6: BLKMOV #From, #To, Count
All the 'from' 'to' and 'count' labels originated here.
Get parameters
 must have three parameters
 parameters: WWWx xxxx
  store word at $38 (Count)
  store word at $34 (To)
  store word at $2c (From)
Get destinaton address
 set carry for subtract
 subtract destination address
 save low difference in .Y
 continue 16-bit subtraction

 save high difference in .X
 restore low difference
 compare with the transfer count
 restore high difference
 compare with the transfer count
 is it larger? jump ahead and copy upward
 get high count
 clear carry for add
 add source address
 store
 get high count byte
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$21CE: 65 35               ADC To+1
$21D0: 85 35               STA To+1
$21D2: A4 38               LDY Count
$21D4: F0 09               BEQ b21DF
$21D6: 88          b21D6   DEY  ; Copy downward
$21D7: B1 2C               LDA (From),Y
$21D9: 91 34               STA (To),Y
$21DB: C0 00               CPY #$00
$21DD: D0 F7               BNE b21D6
$21DF: A6 39       b21DF   LDX Count+1
$21E1: F0 32               BEQ b2215
$21E3: C6 2D       b21E3   DEC From+1
$21E5: C6 35               DEC To+1
$21E7: 88          b21E7   DEY 
$21E8: B1 2C               LDA (From),Y
$21EA: 91 34               STA (To),Y
$21EC: C0 00               CPY #$00
$21EE: D0 F7               BNE b21E7
$21F0: CA                  DEX 
$21F1: D0 F0               BNE b21E3
$21F3: F0 20               BEQ b2215
$21F5: A0 00       b21F5   LDY #$00 ; Copy upward
$21F7: A6 39               LDX Count+1
$21F9: F0 0E               BEQ b2209
$21FB: B1 2C       b21FB   LDA (From),Y
$21FD: 91 34               STA (To),Y
$21FF: C8                  INY 
$2200: D0 F9               BNE b21FB
$2202: E6 2D               INC From+1
$2204: E6 35               INC To+1
$2206: CA                  DEX 
$2207: D0 F2               BNE b21FB
$2209: A6 38       b2209   LDX Count
$220B: F0 08               BEQ b2215
$220D: B1 2C       b220D   LDA (From),Y
$220F: 91 34               STA (To),Y
$2211: C8                  INY 
$2212: CA                  DEX 
$2213: D0 F8               BNE b220D
$2215: 4C 69 20    b2215   JMP return

$2218: 68          lenstrz PLA 
$2219: 85 3A               STA Parent
$221B: 68                  PLA 
$221C: 85 3B               STA Parent+1
$221E: C0 01               CPY #$01
$2220: F0 03               BEQ b2225
$2222: 4C 80 10            JMP e.sys
$2225: 68          b2225   PLA 
$2226: 85 2D               STA From+1
$2228: 68                  PLA 
$2229: 85 2C               STA From
$222B: A0 00               LDY #$00
$222D: B1 2C       b222D   LDA (From),Y
$222F: F0 03               BEQ b2234
$2231: C8                  INY 
$2232: D0 F9               BNE b222D
$2234: 98          b2234   TYA 
$2235: 4C 68 20            JMP retbyte

$2238: 68          movstrz PLA 
$2239: 85 3A               STA Parent
$223B: 68                  PLA 
$223C: 85 3B               STA Parent+1
$223E: A9 FF               LDA #$FF
$2240: C0 03               CPY #$03
$2242: D0 03               BNE b2247
$2244: 68                  PLA 
$2245: 68                  PLA 
$2246: 88                  DEY 
$2247: 85 38       b2247   STA Count
$2249: C0 02               CPY #$02
$224B: F0 03               BEQ b2250
$224D: 4C 80 10            JMP e.sys
$2250: 68          b2250   PLA 
$2251: 85 35               STA To+1
$2253: 68                  PLA 

 clear carry for add
 add destination
 store
 get count low byte
 zero? skip ahead
Decrement index
 get source byte
 store destination byte
 .Y=0?
 no, continue copying
 set up page count
 zero? done.
 decrement source high byte
 decrement destination high byte
Decrement index
 get source byte
 store destination byte
 .Y=0?
 no, continue copying
 decremnet page counter
 more pages? Keep copying
 out of data to copy? exit.
Set up index
 set up page count
 no full pages to copy? skip ahead
Get source byte
 store destination byte
 increment index
 no overflow? continue copying
 increment source high byte
 increment destination high byte
 decrement page counter
 more pages to copy? continue copying
Get number of bytes left to copy
 none? exit.
Get source byte
 store destination byte
 increment index
 decrement page counter
 still data left to copy? keep copying
Return

Lenstr: Return length of string
4-29: bytevar=LENSTR(String)
Get caller address

 save for later
 one parameter?
 yes, proceed
 jump to system error handler
Pull string address

 save to pointer
 set up index
Get byte from string
 is it zero? We're done.
 increment index
 no overflow? keep searching
Place count in .A
 return

Movstr: Copy or join strings or extract substring
4-33: MOVSTR FromString, ToString [,Limit]
Get caller address

 save for later
 preset .A
 3 parameters?
 no, skip ahead
 pull and discard high byte
 pull Limit
 decrement parameter count
Store limit in Count
 two parameters left?
 yes, proceed
 Jump to system error handler
Pull destination address
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$2254: 85 34               STA To
$2256: 68                  PLA 
$2257: 85 2D               STA From+1
$2259: 68                  PLA 
$225A: 85 2C               STA From
$225C: A5 34               LDA To
$225E: 38                  SEC 
$225F: E5 2C               SBC From
$2261: AA                  TAX 
$2262: A5 35               LDA To+1
$2264: E5 2D               SBC From+1
$2266: D0 1F               BNE b2287
$2268: 8A                  TXA 
$2269: C5 38               CMP Count
$226B: B0 1A               BCS b2287
$226D: A0 00               LDY #$00
$226F: B1 2C       b226F   LDA (From),Y
$2271: F0 0A               BEQ b227D
$2273: C8                  INY 
$2274: C4 38               CPY Count
$2276: 90 F7               BCC b226F
$2278: A9 00               LDA #$00
$227A: F0 03               BEQ b227F
$227C: 88          b227C   DEY 
$227D: B1 2C       b227D   LDA (From),Y
$227F: 91 34       b227F   STA (To),Y
$2281: C0 00               CPY #$00
$2283: D0 F7               BNE b227C
$2285: F0 15               BEQ b229C
$2287: A0 00       b2287   LDY #$00
$2289: A5 38               LDA Count
$228B: F0 0D               BEQ b229A
$228D: B1 2C       b228D   LDA (From),Y
$228F: 91 34               STA (To),Y
$2291: F0 09               BEQ b229C
$2293: C8                  INY 
$2294: C4 38               CPY Count
$2296: 90 F5               BCC b228D
$2298: A9 00               LDA #$00
$229A: 91 34       b229A   STA (To),Y
$229C: 4C 69 20    b229C   JMP return

$229F: 68          alphaz  PLA 
$22A0: 85 3A               STA Parent
$22A2: 68                  PLA 
$22A3: 85 3B               STA Parent+1
$22A5: C0 01               CPY #$01
$22A7: F0 03               BEQ b22AC
$22A9: 4C 80 10            JMP e.sys
$22AC: 68          b22AC   PLA 
$22AD: 68                  PLA 
$22AE: 20 DD 22            JSR IsAlpha
$22B1: 90 05               BCC b22B8
$22B3: A9 01       b22B3   LDA #$01
$22B5: 4C 68 20            JMP retbyte
$22B8: A9 00       b22B8   LDA #$00
$22BA: 4C 68 20            JMP retbyte

$22BD: 68          numericz PLA 
$22BE: 85 3A               STA Parent
$22C0: 68                  PLA 
$22C1: 85 3B               STA Parent+1
$22C3: C0 01               CPY #$01
$22C5: F0 03               BEQ b22CA
$22C7: 4C 80 10            JMP e.sys
$22CA: 68          b22CA   PLA 
$22CB: 68                  PLA 
$22CC: 20 D3 22            JSR Ndigit
$22CF: 90 E7               BCC b22B8
$22D1: B0 E0               BCS b22B3

$22D3: C9 3A       Ndigit  CMP #$3A
$22D5: B0 11               BCS b22E8
$22D7: C9 30               CMP #$30
$22D9: 90 0D               BCC b22E8
$22DB: 38          b22DB   SEC 

 set up pointer
 pull source address

 set up pointer
 get destination address

 save low difference byte

 subtract source address
 non-zero? skip ahead
 restore low difference byte 
 compare with Limit
 smaller? skip ahead
 preset index
Get byte from source
 end of string? exit loop
 increment index
 compare with count
 count is larger? Keep counting
 clear .A
 jump ahead (always branches)
Decrement index
Get source byte
Store at destination
 .Y=0?
 no, keep copying
 yes, return
Preset index
 get count size
 zero? Put byte count at destination
Get source byte
 store at destination
 end of string? exit.
 increment index
 compare with Limit
 smaller? Keep going
 clear .A
Store at end of destination
Return

Alpha: Test if character is alphabetic
4-6: bytevar=ALPHA(Char)
Get caller address

 save for later
 one parameter?
 yes, proceed
 jump to system error handler
Pull and discard high byte
 pull character to check
 verify character is alphabetic
 not alpha, return false
Return true
 return
Return false
 return

Numeric: Test if a character is a digit
4-34: bytevar=NUMERIC(Char)
Get caller address

 save for later
 one parameter?
 yes, proceed
 jump to system error handler
 pull and discard high byte
 pull character to check
 verify character is a digit
 no, return false
 yes, return true

Ndigit: determine if a character is not a digit
 compare with '9'+1
 larger, return carry clear (is not a digit)
 compare with a '0'
 smaller, return carry clear (is not a digit)
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$22DC: 60                  RTS 

$22DD: 20 70 20    IsAlpha JSR ToUpper1
$22E0: C9 41               CMP #$41
$22E2: 90 04               BCC b22E8
$22E4: C9 5B               CMP #$5B
$22E6: 90 F3               BCC b22DB
$22E8: 18          b22E8   CLC 
$22E9: 60                  RTS 

$22EA: 20 15 18    getblkfz JSR getprm
$22ED:                     .BYTE $33
                           .BYTE $E0
                           .BYTE $38
                           .BYTE $36
                           .BYTE $34
$22F2: 20 13 20            JSR ckfh
$22F5: 20 FC 18            JSR rdck
$22F8: A0 36               LDY #$36
$22FA: 20 AA 39            JSR h.getblkf
$22FD: 8A                  TXA 
$22FE: 48                  PHA 
$22FF: 98                  TYA 
$2300: 4C 68 20            JMP retbyte

$2303: 20 15 18    putblkfz JSR getprm
$2306:                     .BYTE $33
                           .BYTE $E0
                           .BYTE $38
                           .BYTE $36
                           .BYTE $34
$230B: 20 13 20            JSR ckfh
$230E: 20 ED 18            JSR wrtck
$2311: A0 36               LDY #$36
$2313: 20 02 3B            JSR h.putblkf
$2316: 8E FD 0D            STX pblkcnt.l
$2319: 8C FE 0D            STY pblkcnt.h
$231C: 4C 69 20            JMP return

$231F: A9 20       inlistz LDA #$20
$2321: 85 3F               STA a3F
$2323: A9 00               LDA #$00
$2325: 85 3E               STA a3E
$2327: 20 15 18            JSR getprm
$232A:                     .BYTE $25
                           .BYTE $98
                           .BYTE $3E
                           .BYTE $34,$FF
                           .BYTE $35,$00
                           .BYTE $38
                           .BYTE $2C
$2333: 20 A3 20            JSR setFold
$2336: A9 00               LDA #$00
$2338: 38                  SEC 
$2339: E5 3E               SBC a3E
$233B: 85 3E               STA a3E
$233D: A9 00               LDA #$00
$233F: E5 3F               SBC a3F
$2341: 85 3F               STA a3F
$2343: E6 3E       b2343   INC a3E
$2345: D0 09               BNE b2350
$2347: E6 3F               INC a3F
$2349: D0 05               BNE b2350
$234B: A9 00               LDA #$00
$234D: 48                  PHA 
$234E: F0 26               BEQ b2376
$2350: A5 38       b2350   LDA Count
$2352: 38                  SEC 
$2353: E9 02               SBC #$02
$2355: 85 36               STA a36
$2357: A5 39               LDA Count+1
$2359: E9 00               SBC #$00
$235B: 85 37               STA a37
$235D: A0 01               LDY #$01

Set carry
 return

IsAlpha: Convert character to uppercase
 convert to uppercase
 compare with 'A'
 smaller, return carry clear (is not alpha)
 compare with 'Z'+1
 smaller, return carry set (is alpha)
Clear carry
 return

getblkf: Read a block from a file into memory
4-18: wordvar=GETBLKF(Handle, #Start, Maxsize)
Get parameters
 must be three parameters
 parameters: WWWx xxxx
  store word at $38 :Maxsize
  store word at $36 :Start
  store word at $34 :Handle
 verify file handle
 verify file is readable
 set .Y to $36 for h.getblkf's parameter address
 call HAL to load bytes to memory
 transfer bytecount to stac

 return

putblkf: Write memory block to file or device
4-45: PUTBLKF Handle, #Start, Size
Get parameters
 must be three parameters
 parameters: WWWx xxxx
  store word at $38 :Size
  store word at $36 :#Start
  store word at $34 :Handle
 verify file handle
 verify file can be written
 set .Y to $36 for h.getblkf's parameter address
 call HAL to write block to file
 store transfer size to bplkcnt

 return

Inlist: Search linked list
4-25: Word=INLIST(String,Listend[,Fold[,Limit[,Safety]]])
Set Safety to default $2000

 get parameters
 minimum two, maximum 5 parameters
 parameters: WBBW Wxxx
  store word at $3e                 :Safety
  store $FF or byte on stack at $34 :Limit
  store $00 or byte on stack at $35 :Fold
  store word at $38                 :Listend
  store word at $2c                 :String
 set up fold flag
 clear .A
 set carry for subtract
 invert Safety

 store
Increment Safety
 no overflow? skip ahead
 increment Safety high byte
 no overflow? skip ahead
 clear .A
 put on stack
 return $0000
Get end of list (actually lowest address, list fills down)
 set carry for subtract
 subtract 2

 store at $36,$37
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$235F: B1 36               LDA (p36),Y
$2361: 85 39               STA Count+1
$2363: 88                  DEY 
$2364: B1 36               LDA (p36),Y
$2366: 85 38               STA Count
$2368: 05 39               ORA Count+1
$236A: F0 05               BEQ b2371
$236C: 20 7C 21            JSR chkStr
$236F: D0 D2               BNE b2343
$2371: A5 38       b2371   LDA Count
$2373: 48                  PHA 
$2374: A5 39               LDA Count+1
$2376: 4C 68 20    b2376   JMP retbyte

$2379: A9 FF      lookstrz LDA #$FF
$237B: 85 36               STA a36
$237D: 85 37               STA a37
$237F: 20 15 18            JSR getprm
$2382:                     .BYTE $25
                           .BYTE $38
                           .BYTE $34,$FF
                           .BYTE $35,$00
                           .BYTE $36
                           .BYTE $3E
$238A:                     .BYTE $2C
$238B: 20 A3 20            JSR setFold
$238E: A9 00               LDA #$00
$2390: 85 3C               STA a3C
$2392: 85 3D               STA a3D
$2394: A5 36       b2394   LDA a36
$2396: 05 37               ORA a37
$2398: F0 2F               BEQ b23C9
$239A: A0 01               LDY #$01
$239C: B1 3E               LDA (p3E),Y
$239E: 85 39               STA Count+1
$23A0: 88                  DEY 
$23A1: B1 3E               LDA (p3E),Y
$23A3: 85 38               STA Count
$23A5: 05 39               ORA Count+1
$23A7: F0 20               BEQ b23C9
$23A9: 20 7C 21            JSR chkStr
$23AC: F0 20               BEQ b23CE
$23AE: A5 3E               LDA a3E
$23B0: 18                  CLC 
$23B1: 69 02               ADC #$02
$23B3: 85 3E               STA a3E
$23B5: 90 02               BCC b23B9
$23B7: E6 3F               INC a3F
$23B9: A5 36       b23B9   LDA a36
$23BB: D0 02               BNE b23BF
$23BD: C6 37               DEC a37
$23BF: C6 36       b23BF   DEC a36
$23C1: E6 3C               INC a3C
$23C3: D0 CF               BNE b2394
$23C5: E6 3D               INC a3D
$23C7: D0 CB               BNE b2394
$23C9: A9 FF       b23C9   LDA #$FF
$23CB: 48                  PHA 
$23CC: 30 05               BMI b23D3
$23CE: A5 3C       b23CE   LDA a3C
$23D0: 48                  PHA 
$23D1: A5 3D               LDA a3D
$23D3: 4C 68 20    b23D3   JMP retbyte

$23D6: 68          cursetz PLA 
$23D7: 85 3A               STA Parent
$23D9: 68                  PLA 
$23DA: 85 3B               STA Parent+1
$23DC: C0 02               CPY #$02
$23DE: F0 03               BEQ b23E3
$23E0: 4C 80 10            JMP e.sys
$23E3: 68          b23E3   PLA 
$23E4: 68                  PLA 
$23E5: A8                  TAY 
$23E6: 68                  PLA 
$23E7: 68                  PLA 
$23E8: AA                  TAX 

 set up index
 get list entry

 update Listend
 check for zero
 yes, exit with result
 check the string
 not found? Loop back to next link
Get address of found item

 return it on stack

Lookstr: Search a list of strings
4-30: intvar=LOOKSTR(String,Plist[,Nstr[,Fold[,Limit]]])
Set Nstr to $ffff default

 get parameters
 minimum 2, maximum 5 parameters
 parameters: BBWW Wxxx
 store $FF or byte on stack at $34 :Limit
 store $00 or byte on stack at $35 :Fold
 store word on stack at $36        :Nstr
 store word on stack at $3e        :Plist
 store word on stack at $2c        :String
 set up Fold flag
 clear .A
 clear word at $3c

Check Nstr for zero

 zero? Nothing to do.  return $ffff
 set up index
 get address of string element
 

 set up parameter for chkStr
 check address
 zero? return $ffff
 compare strings
 equal? We found it, return its address
 get Plist

 increment by two
Get Nstr
 non-zero? Jump ahead
 decrement Nstr high
 decrement Nstr low
 increment 16bit counter at $3c

 no overflow? continue searching
Return $ffff

 always branches (lda $#ff)
Get list entry number

 return

Curset: Set cursor position
4-10: CURSET column, line
Get caller address

 save for later
 two parameters?
 yes, proceed
 jump to system error
 discard high byte
 pull line
 put line in .Y
 discard high byte
 pull column
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$23E9: 20 5D 3B            JSR h.curset
$23EC: 4C 69 20            JMP return

$23EF: 68          curcolz PLA 
$23F0: 85 3A               STA Parent
$23F2: 68                  PLA 
$23F3: 85 3B               STA Parent+1
$23F5: C0 00               CPY #$00
$23F7: F0 03               BEQ b23FC
$23F9: 4C 80 10            JMP e.sys
$23FC: 20 91 3B    b23FC   JSR h.curget
$23FF: 8A                  TXA 
$2400: 4C 68 20            JMP retbyte

$2403: 68         curlinez PLA 
$2404: 85 3A               STA Parent
$2406: 68                  PLA 
$2407: 85 3B               STA Parent+1
$2409: C0 00               CPY #$00
$240B: F0 03               BEQ b2410
$240D: 4C 80 10            JMP e.sys
$2410: 20 91 3B    b2410   JSR h.curget
$2413: 98                  TYA 
$2414: 4C 68 20            JMP retbyte

$2417: 20 15 18    insetz  JSR getprm
$241A:                     .BYTE $23
                           .BYTE $40
                           .BYTE $38,$00
                           .BYTE $34
                           .BYTE $39
$2420: A0 FF               LDY #$FF
$2422: C8          b2422   INY 
$2423: B1 34               LDA (To),Y
$2425: F0 2A               BEQ b2451
$2427: C8          b2427   INY 
$2428: F0 27               BEQ b2451
$242A: C5 39               CMP Count+1
$242C: F0 25               BEQ b2453
$242E: C5 38               CMP Count
$2430: F0 11               BEQ b2443
$2432: B1 34               LDA (To),Y
$2434: F0 1B               BEQ b2451
$2436: C5 38               CMP Count
$2438: D0 ED               BNE b2427
$243A: 88                  DEY 
$243B: A5 39               LDA Count+1
$243D: D1 34               CMP (To),Y
$243F: C8                  INY 
$2440: 90 E0               BCC b2422
$2442: C8                  INY 
$2443: B1 34       b2443   LDA (To),Y
$2445: F0 0C               BEQ b2453
$2447: C8                  INY 
$2448: C5 39               CMP Count+1
$244A: F0 07               BEQ b2453
$244C: 88                  DEY 
$244D: B0 04               BCS b2453
$244F: 90 D1               BCC b2422
$2451: A0 00       b2451   LDY #$00
$2453: 98          b2453   TYA 
$2454: 4C 68 20            JMP retbyte

$2457: 68          randomz PLA 
$2458: 85 3A               STA Parent
$245A: 68                  PLA 
$245B: 85 3B               STA Parent+1
$245D: C0 01               CPY #$01
$245F: D0 09               BNE b246A
$2461: 68                  PLA 
$2462: 8D 23 0C            STA randwd.h
$2465: 68                  PLA 
$2466: 8D 22 0C            STA randwd.l

 put column in .X
 call HAL to set cursor position
 return

Curcol: Return current column of cursor
4-9: bytevar=CURCOL
Get caller address

 save for later
 no parameters?
 correct, proceed
 jump to system error handler
Call HAL to get current cursor column
 move result to .A
 return

Curline: Return current line number of cursor
4-9: bytevar=CURLINE
Get caller address

 save for later
 no parameters?
 correct, proceed
 jump to system error handler
Call HAL to get cursor's line
 move result to .A
 return

Inset: Test if a character is in a string or set
4-27: bytevar=INSET(Char, String [,Meta])
Get parameters
 2-3 parms
 BWBx xxxx
b meta dfl 0
w string at 34
b char (missing default since it's a required parm)
 preset index
Increment index
 get byte from String
 end of string? return 0
Increment index
 overflow? return 0
 does our character match?
 yes, return position
 does it match Meta?
 yes, we're searching a range
 get next byte
 end of string? return 0
 compare Meta char
 not equal, continue searching
 decrement index
 get character
 compare byte in string
 increment index past Meta char
 less than low value in range? continue searching
 increment index
Get byte from String
 match? return position
 increment index
 compare with match char
 match? return position
 decrement index
 greater than low value? return position
 continue searching
Clear .Y
Set result in .A
 return

Random: Return a random word
4-47: Wordvar=RANDOM [(Seed)]
Get caller address

 save for later
 do we have a parameter?
 no, proceed
 pull random seed
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$2469: 88                  DEY 
$246A: C0 00       b246A   CPY #$00
$246C: F0 03               BEQ b2471
$246E: 4C 80 10            JMP e.sys
$2471: A2 08       b2471   LDX #$08
$2473: AD 22 0C    b2473   LDA randwd.l
$2476: 4A                  LSR 
$2477: 4D 22 0C            EOR randwd.l
$247A: 4A                  LSR 
$247B: 4A                  LSR 
$247C: 4D 22 0C            EOR randwd.l
$247F: 4A                  LSR 
$2480: 4D 23 0C            EOR randwd.h
$2483: 4A                  LSR 
$2484: 4A                  LSR 
$2485: 4A                  LSR 
$2486: 4A                  LSR 
$2487: 2E 23 0C            ROL randwd.h
$248A: 2E 22 0C            ROL randwd.l
$248D: CA                  DEX 
$248E: D0 E3               BNE b2473
$2490: AD 22 0C            LDA randwd.l
$2493: 48                  PHA 
$2494: AD 23 0C            LDA randwd.h
$2497: 4C 68 20            JMP retbyte

$249A: 20 15 18    testkeyz JSR getprm
$249D:                     .BYTE $01
                           .BYTE $80
                           .BYTE $2C
$24A0: 20 31 33            JSR h.conin
$24A3: A4 6A               LDY numparms
$24A5: F0 04               BEQ b24AB
$24A7: A2 00               LDX #$00
$24A9: 81 2C               STA (From,X)
$24AB: 4C 68 20    b24AB   JMP retbyte

$24AE: 68          minz    PLA 
$24AF: 85 3A               STA Parent
$24B1: 68                  PLA 
$24B2: 85 3B               STA Parent+1
$24B4: C0 02               CPY #$02
$24B6: B0 03               BCS b24BB
$24B8: 4C 80 10            JMP e.sys
$24BB: 68          b24BB   PLA 
$24BC: 85 39               STA Count+1
$24BE: 68                  PLA 
$24BF: 85 38               STA Count
$24C1: 88                  DEY 
$24C2: 68          b24C2   PLA 
$24C3: 85 35               STA To+1
$24C5: 68                  PLA 
$24C6: AA                  TAX 
$24C7: C5 38               CMP Count
$24C9: A5 35               LDA To+1
$24CB: E5 39               SBC Count+1
$24CD: B0 06               BCS b24D5
$24CF: 86 38               STX Count
$24D1: A5 35               LDA To+1
$24D3: 85 39               STA Count+1
$24D5: 88          b24D5   DEY 
$24D6: D0 EA               BNE b24C2
$24D8: A5 38               LDA Count
$24DA: 48                  PHA 
$24DB: A5 39               LDA Count+1
$24DD: 4C 68 20            JMP retbyte

$24E0: 68          maxz    PLA 
$24E1: 85 3A               STA Parent
$24E3: 68                  PLA 
$24E4: 85 3B               STA Parent+1
$24E6: C0 02               CPY #$02
$24E8: B0 03               BCS b24ED
$24EA: 4C 80 10            JMP e.sys
$24ED: 68          b24ED   PLA 

 place at random number storage
 decrement parameter count
No parameters?
 correct, proceed
 jump to system error handler
Loop 8 times
Randomize the word at $c22

 decrement count
 not done randomizing, loop back
 get random value

 return

Testkey: Test if a key is pressed
4-55: bytevar=TESTKEY [(#Char)]
Get parameters
 minimum zero, maximum one parameter
 parameters: Wxxx xxxx
 store word at $2c :#Char
 call HAL to get keyboard input
 check number of parameters
 no parameters? just return the key
 set up index
 store key at destination
 return

Min: Return the smallest value in a list of values
4-32: Wordvar=MIN(Val1, Val2 [,...])
Get caller address

 save for later
 compare number of parameters
 two or more? proceed.
 jump to system error
Get first value

 store in lowest value
 decrement parameter count
Get second parameter high byte
 store
 get second parameter low byte
 save for easy use
 compare with smallest value
 

 not smaller? Skip ahead
 store smaller value

Decrement parameter count
 more parameters to do? continue comparing
 get lowest value

 return

Max: Return the largest value in a list of values
4-31: wordvar=MAX(Val1, Val2 [,...])
Get caller address

 save for later
 check number of parameters
 at least two? proceed.
 jump to system error
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$24EE: 85 39               STA Count+1
$24F0: 68                  PLA 
$24F1: 85 38               STA Count
$24F3: 88                  DEY 
$24F4: 68          b24F4   PLA 
$24F5: 85 35               STA To+1
$24F7: 68                  PLA 
$24F8: AA                  TAX 
$24F9: C5 38               CMP Count
$24FB: A5 35               LDA To+1
$24FD: E5 39               SBC Count+1
$24FF: 90 06               BCC b2507
$2501: 86 38               STX Count
$2503: A5 35               LDA To+1
$2505: 85 39               STA Count+1
$2507: 88          b2507   DEY 
$2508: D0 EA               BNE b24F4
$250A: A5 38               LDA Count
$250C: 48                  PHA 
$250D: A5 39               LDA Count+1
$250F: 4C 68 20            JMP retbyte

$2512: 18          inlinez CLC 
$2513: 90 01               BCC b2516

$2515: 38          edlinez SEC 
$2516: 66 34       b2516   ROR To
$2518: A9 FD               LDA #<EdSCol
$251A: 85 36               STA a36
$251C: A9 0C               LDA #>EdSCol
$251E: 85 37               STA a37
$2520: A9 00               LDA #$00
$2522: 8D FD 0C            STA EdSCol
$2525: 20 15 18            JSR getprm
$2528:                     .BYTE $14
                           .BYTE $90
                           .BYTE $36
                           .BYTE $38,$00
                           .BYTE $39,$50
                           .BYTE $2C
$2530: A5 38               LDA Count
$2532: 8D FC 0C            STA EdlnMode
$2535: A5 39               LDA Count+1
$2537: D0 04               BNE b253D
$2539: A9 50               LDA #$50
$253B: 85 39               STA Count+1
$253D: A6 2C       b253D   LDX From
$253F: A0 00               LDY #$00
$2541: B1 36               LDA (p36),Y
$2543: 8D FD 0C            STA EdSCol
$2546: 98                  TYA 
$2547: 24 34               BIT To
$2549: 30 02               BMI b254D
$254B: 91 2C               STA (From),Y
$254D: A4 2D       b254D   LDY From+1
$254F: A5 39               LDA Count+1
$2551: 20 5F 3E            JSR h.edline
$2554: 48                  PHA 
$2555: A0 00               LDY #$00
$2557: AD FD 0C            LDA EdSCol
$255A: 91 36               STA (p36),Y
$255C: 4C 69 20            JMP return

$255F: 20 15 18    getargsz JSR getprm
$2562:                     .BYTE $24
                           .BYTE $30
                           .BYTE $38,$20
                           .BYTE $39,$08
                           .BYTE $2C
                           .BYTE $34
$256A: A2 00               LDX #$00
$256C: A0 FF               LDY #$FF
$256E: C8          b256E   INY 

Get first value

 store in highest value
 decrement parameter count
Get next value high
 store high byte
 get next value low
 save
 compare with highest value

 smaller? skip ahead
 store higher value

Decrement parameter count
 more to do? keep comparing
 get highest value

 return

Inline: Input line of text from screen
4-25: bytevar=INLINE(String [,Limit [,Mode]])
Similar to edline, except the string is nulled at start
Clear carry
 recycle edline's code

Edline: Edit line on screen
4-12: bytevar=EDLINE(String [,Limit [,Mode [,#Col]]])
Set carry
Save inline/edline flag
 set up default starting column variable pointer

 nullify scratch buffer
 get parameters
 minimum 1, maximum 4 parameters
 parameters: WBBW xxxx
  store word on stack at $36        :#Col(address of var)
  store $00 or byte on stack at $38 :Mode
  store $50 or byte on stack at $39 :Limit
  store word on stack at $2c        :String
 get Mode
 store
 get Limit
 non-zero? proceed
 set to limit to $50 (80 decimal)
 store
Get string pointer low byte in .X
 set up index
 get Col from specified byte variable
 store in starting column
 Clear .A
 check edline/inline flag
 edline? skip ahead
 inline: store zero in string
Get string pointer high byte in .Y
 get Limit in .A
 call HAL to edit the input line
 save termination character for return
 set up index
 get last character position
 store in specified variable for Col
 return

Getargs: Split a command line into arguments
4-17: bytevar=GETARGS(Argline, #Ptrlist [,Limit [,Sep]])
Get parameters
 minimum 2, maximum 4 parameters
 parameters: BBWW xxxx
  store $20 or byte on stack at $38 :Sep
  store $08 or byte on stack at $39 :Limit
  store word on stack at $2c        :#Ptrlist
  store word on stack at $34        :Argline
 clear .X
 preset index
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$256F: E4 39               CPX Count+1
$2571: B0 34               BCS b25A7
$2573: B1 34               LDA (To),Y
$2575: F0 30               BEQ b25A7
$2577: C9 20               CMP #$20
$2579: F0 F3               BEQ b256E
$257B: 98                  TYA 
$257C: 84 36               STY a36
$257E: 18                  CLC 
$257F: 65 34               ADC To
$2581: 48                  PHA 
$2582: A5 35               LDA To+1
$2584: 69 00               ADC #$00
$2586: 48                  PHA 
$2587: 8A                  TXA 
$2588: 0A                  ASL 
$2589: A8                  TAY 
$258A: C8                  INY 
$258B: 68                  PLA 
$258C: 91 2C               STA (From),Y
$258E: 88                  DEY 
$258F: 68                  PLA 
$2590: 91 2C               STA (From),Y
$2592: E8                  INX 
$2593: A4 36               LDY a36
$2595: B1 34       b2595   LDA (To),Y
$2597: F0 0E               BEQ b25A7
$2599: C5 38               CMP Count
$259B: F0 03               BEQ b25A0
$259D: C8                  INY 
$259E: D0 F5               BNE b2595
$25A0: A9 00       b25A0   LDA #$00
$25A2: 91 34               STA (To),Y
$25A4: 4C 6E 25            JMP b256E
$25A7: 8A          b25A7   TXA 
$25A8: 4C 68 20            JMP retbyte

$25AB: 20 15 18    zapfilez JSR getprm
$25AE:                     .BYTE $12
                           .BYTE $40
                           .BYTE $38,$00
                           .BYTE $2C
$25B3: 20 AA 1E            JSR bldFNam
$25B6: B0 0A               BCS b25C2
$25B8: E0 01               CPX #$01
$25BA: F0 06               BEQ b25C2
$25BC: 20 C9 3C            JSR h.zapfile
$25BF: 4C 68 20            JMP retbyte
$25C2: AD A5 0C    b25C2   LDA FName
$25C5: C9 57               CMP #$57
$25C7: F0 05               BEQ b25CE
$25C9: A9 02               LDA #$02
$25CB: 4C 68 20            JMP retbyte
$25CE: AD C5 0D    b25CE   LDA worg.l
$25D1: 8D C9 0D            STA weof.l
$25D4: 8D C7 0D            STA wptr.l
$25D7: AD C6 0D            LDA worg.h
$25DA: 8D CA 0D            STA weof.h
$25DD: 8D C8 0D            STA wptr.h
$25E0: A9 00               LDA #$00
$25E2: 4C 68 20            JMP retbyte

$25E5: 20 15 18    chksumz JSR getprm
$25E8:                     .BYTE $22
                           .BYTE $C0
                           .BYTE $34
                           .BYTE $36
$25EC: A6 34               LDX To
$25EE: A0 00               LDY #$00
$25F0: 84 39               STY Count+1
$25F2: A5 35               LDA To+1
$25F4: F0 12               BEQ b2608
$25F6: A9 00               LDA #$00
$25F8: 18          b25F8   CLC 
$25F9: 71 36               ADC (p36),Y
$25FB: 90 02               BCC b25FF
$25FD: E6 39               INC Count+1

Increment index
 compare counter with Limit
 done, exit
 get byte from Argline
 end of string? exit
 compare with space character
 yes, branch back
 transfer index to .A
 save index for later
 clear carry for add
 add index to Argline low
 save
 get Argline high
 add carry in
 save
 transfer counter to .A
 multiply by two
 set up index
 increment index
 pull Argline high
 place at Ptrlist
 decrement index
 pull Argline low
 place at Ptrlist
 increment counter
 restore index
Get byte from Argline
 end of string? exit
 compare with Sep
 not our separator, loop back
 increment index
 no overflow? continue search
Clear .A
 store on Ptrlist
 loop for more
 transfer count to .A
 return count

Zapfile: Delete file
4-57: bytevar=ZAPFILE (Filename [,Wildflag])
Get parameters
 minimum 1, maximum 2 parameters
 parameters: BWxx xxxx
  store $00 or byte on stack at $38 :Wildflag
  store word on stack at $2c        :Filename
 build file name
 error in file name? skip ahead
 one char in filename?
 yes, skip ahead
 call HAL to delete file
 return result
Get file name
 'W'?
 yes, process W file.
 set error 2
 return
Get W origin

 store in W eof and pointer
 set .A to no error
return

Chksum: Compute checksum of block of memory
4-7: wordvar=CHKSUM(#Start, Size)
Get parameters
 must have two parameters
 paremeters: WWxx xxxx
  store word on stack at $34 :Size
  store word on stack at $36 :#Start
 get size low
 set up index
 clear checksum high
 get size high byte
 zero? skip ahead
 clear .A
Clear carry for add
 add to checksum
 no overflow? skip ahead
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$25FF: C8          b25FF   INY 
$2600: D0 F6               BNE b25F8
$2602: E6 37               INC a37
$2604: C6 35               DEC To+1
$2606: D0 F0               BNE b25F8
$2608: E0 00       b2608   CPX #$00
$260A: F0 0B               BEQ b2617
$260C: 18          b260C   CLC 
$260D: 71 36               ADC (p36),Y
$260F: 90 02               BCC b2613
$2611: E6 39               INC Count+1
$2613: C8          b2613   INY 
$2614: CA                  DEX 
$2615: D0 F5               BNE b260C
$2617: 48          b2617   PHA 
$2618: A5 39               LDA Count+1
$261A: 4C 68 20            JMP retbyte

$261D: AD 68 0C    drvcmdz LDA prefix
$2620: 85 38               STA Count
$2622: 20 15 18            JSR getprm
$2625:                     .BYTE $12
                           .BYTE $C0
                           .BYTE $38
                           .BYTE $36
$2629: A6 36               LDX a36
$262B: A4 37               LDY a37
$262D: A5 38               LDA Count
$262F: 20 72 39            JSR h.drvcmd
$2632: 8D 08 0C            STA ioerror
$2635: 4C 69 20            JMP return

$2638: A9 00       dirz    LDA #$00
$263A: 85 35               STA To+1
$263C: A9 01               LDA #$01
$263E: 85 34               STA To
$2640: 20 15 18            JSR getprm
$2643:                     .BYTE $12
                           .BYTE $C0
                           .BYTE $34
                           .BYTE $2C
$2647: 20 AA 1E            JSR bldFNam
$264A: B0 27               BCS b2673
$264C: A5 35               LDA To+1
$264E: D0 15               BNE b2665
$2650: A9 00               LDA #$00
$2652: 38                  SEC 
$2653: E5 34               SBC To
$2655: F0 08               BEQ b265F
$2657: C9 FF               CMP #$FF
$2659: F0 04               BEQ b265F
$265B: A9 01               LDA #$01
$265D: D0 14               BNE b2673
$265F: 20 57 3C    b265F   JSR h.dir
$2662: 4C 6C 26            JMP j266C
$2665: 20 13 20    b2665   JSR ckfh
$2668: 8A                  TXA 
$2669: 20 57 3C            JSR h.dir
$266C: B0 05       j266C   BCS b2673
$266E: 48                  PHA 
$266F: A9 00               LDA #$00
$2671: F0 0A               BEQ b267D
$2673: 85 38       b2673   STA Count
$2675: A9 00               LDA #$00
$2677: 38                  SEC 
$2678: E5 38               SBC Count
$267A: 48                  PHA 
$267B: A9 FF               LDA #$FF
$267D: 4C 68 20    b267D   JMP retbyte

$2680: 20 15 18    renamez JSR getprm
$2683:                     .BYTE $22

 increment checksum high byte
Increment index
 no overflow? skip ahead
 increment Start high byte
 decrement Size high byte
 no overflow? loop back
Is .X zero?
 yes, skip ahead
Clear carry for add
 add to checksum
 no carry? skip ahead
 increment checksum high byte
Increment index
 decrement count
 not zero? keep summing
 push checksum low byte
 get checksum high byte
 return

Drvcmd: Send command or read command channel on drive
undocumented: bytevar=DRVCMD(#command [, Drive])
Drive's error code is returned at h.DrvErr, and the 
response string is at f4237.
Get current drive
 store at $38 for default
 get parameters
 one or two parameters
 parameters: WWxx xxxx
  store word on stack at $38 :Drive (defaults to prefix)
  store word on stack at $36 :#command
 get command string address

 get drive number
 call HAL to send command
 store result
 return

Dir: Examine disk directory
4-10: intvar=DIR(Pattern [,Mode])

Set Mode to 1

 store
Get parameters
 minimum one, maximum two parameters
 parameters: WWxx xxxx
  store word on stack at $34 :Mode
  store word on stack at $2c :Pattern
 build the filename
 error building filename? exit with error
 get Mode
 non-zero? skip ahead and list files
 clear .A
 set carry for subtract
 subtract one from Mode
 zero? display files (1 becomes 0)
 compare with $ff
 yes? just count results (0 becomes $ff)
 set .A to 1
 branch to exit
Call HAL to get directory
 jump to error check
Check file handle
 put file ID in .A
 call HAL to get directory
Error reading directory? error out
 push result
 clear .A
 branch to return
Store .A
 clear .A
 set up two's complement (convert to INT)
 
 
 return

Rename: Rename a file
4-50: bytevar=RENAME(Oldfile, Newfile)
Get parameters
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                           .BYTE $C0
                           .BYTE $34
                           .BYTE $2C
$2687: 20 AA 1E            JSR bldFNam
$268A: B0 18               BCS b26A4
$268C: E0 01               CPX #$01
$268E: F0 14               BEQ b26A4
$2690: 20 EC 3C            JSR s3CEC
$2693: A5 34               LDA To
$2695: 85 2C               STA From
$2697: A5 35               LDA To+1
$2699: 85 2D               STA From+1
$269B: 20 5A 1E            JSR FNameLen
$269E: 20 F1 3C            JSR h.rename
$26A1: 4C 68 20            JMP retbyte
$26A4: A9 02       b26A4   LDA #$02
$26A6: 4C 68 20            JMP retbyte

$26A9: 68         fkeysetz PLA 
$26AA: 85 3A               STA Parent
$26AC: 68                  PLA 
$26AD: 85 3B               STA Parent+1
$26AF: C0 02               CPY #$02
$26B1: F0 03               BEQ b26B6
$26B3: 4C 80 10            JMP e.sys
$26B6: 68          b26B6   PLA 
$26B7: A8                  TAY 
$26B8: 68                  PLA 
$26B9: AA                  TAX 
$26BA: 68                  PLA 
$26BB: 68                  PLA 
$26BC: 20 FA 40            JSR h.fkset
$26BF: 4C 69 20            JMP return

$26C2: 68         fkeygetz PLA 
$26C3: 85 3A               STA Parent
$26C5: 68                  PLA 
$26C6: 85 3B               STA Parent+1
$26C8: C0 02               CPY #$02
$26CA: F0 03               BEQ b26CF
$26CC: 4C 80 10            JMP e.sys
$26CF: 68          b26CF   PLA 
$26D0: A8                  TAY 
$26D1: 68                  PLA 
$26D2: AA                  TAX 
$26D3: 68                  PLA 
$26D4: 68                  PLA 
$26D5: 20 D8 40            JSR h.fkget
$26D8: 4C 69 20            JMP return

$26DB: A9 01       abortz  LDA #$01
$26DD: D0 02               BNE b26E1

$26DF: A9 00       exitz   LDA #$00
$26E1: 8D 09 0C    b26E1   STA exitcode
$26E4: 68                  PLA 
$26E5: 68                  PLA 
$26E6: C0 00               CPY #$00
$26E8: F0 03               BEQ b26ED
$26EA: 20 57 0F            JSR OUTPUT
$26ED: 4C 03 0F    b26ED   JMP r283e

$26F0: AE 20 0C    loadz   LDX PrgPtr
$26F3: 68                  PLA 
$26F4: 9D 48 0B            STA mlRTS.L,X
$26F7: 68                  PLA 
$26F8: 9D 50 0B            STA mlRTS.h,X
$26FB: A5 78               LDA PBase.l
$26FD: 9D 38 0B            STA pRTS.L,X
$2700: A5 79               LDA PBase.h
$2702: 9D 40 0B            STA pRTS.h,X

 must be two parameters
 parameters: WWxx xxxx
 store word on stack at $34 :Newfile
 store word on stack at $2c :Oldfile
 build filename using Oldfile
 error building filename? exit with error
 is the filename a single character?
 yes, exit with error
 call HAL to build command for drive
 get old filename pointer

 store
 get filename length
 call HAL to rename file
 return result
Error 2
 return result

Fkeyset: Define a function key expansion string
4-16: FKEYSET Keynumber, String
Get caller address

 save for later
 two parameters?
 yes, proceed
 jump to system error 
Pull string address

 pull and discard high byte
 pull key number
 call internal library to set up function key
 return

Fkeyget: Get a current function key definition string
4-15: FKEYGET Keynumber, #String
Get caller address

 save for later
 check number of parameters
 two? proceed.
 jump to system error handler
Get string address

 discard high byte
 get key number
 call internal library to fetch key string
 return

Abort: Abort program
4-5: ABORT [Arglist]
Set .A to 1 (=abort)
 use exit's code to continue

Exit: Exit from program
4-14: EXIT [Arglist]
Set .A to zero (=exit)
Store exit code
 discard caller address (this lib call does not return)

 no arglist?
 correct, perform exit
 borrow output's code to process Arglist
 proceed with exit

Load: Load, unload, or execute a program or overlay
4-30: LOAD Progname [,Flags]
Get current program ID
 get caller ML address

 store return address in case it's needed
 get caller bytecode address
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$2705: A9 00               LDA #$00
$2707: 8D CB 0B            STA LDRESUME
$270A: 8D 1E 0C            STA lderr
$270D: 8D 0A 0C            STA errtyp
$2710: 8D 09 0C            STA exitcode
$2713: 8D CC 0B            STA OWNFlag
$2716: C0 02               CPY #$02
$2718: D0 03               BNE b271D
$271A: 68                  PLA 
$271B: 68                  PLA 
$271C: 88                  DEY 
$271D: 8D CD 0B    b271D   STA ldflags
$2720: C0 01               CPY #$01
$2722: F0 03               BEQ b2727
$2724: 4C 80 10            JMP e.sys
$2727: 68          b2727   PLA 
$2728: 85 2D               STA From+1
$272A: 68                  PLA 
$272B: 85 2C               STA From
$272D: BA                  TSX 
$272E: 8A                  TXA 
$272F: AE 20 0C            LDX PrgPtr
$2732: 9D 58 0B            STA Pstkptr,X
$2735: A5 6F               LDA fltptr
$2737: 9D 60 0B            STA Pfltptr,X
$273A: A5 32               LDA Heapptrq
$273C: 9D 68 0B            STA Pheappq,X
$273F: A5 30               LDA Heapvect
$2741: 9D 70 0B            STA Pheap.l,X
$2744: E0 00               CPX #$00
$2746: D0 03               BNE b274B
$2748: 20 FF 2F            JSR fixLptrs
$274B: 20 F3 28    b274B   JSR s28F3
$274E: AD C8 0B            LDA LDUNLD
$2751: 10 0B               BPL b275E
$2753: 20 2E 29            JSR chknam
$2756: B0 03               BCS b275B
$2758: 20 32 2A            JSR cleanup
$275B: 4C 71 28    b275B   JMP startprg
$275E: AD C4 0B    b275E   LDA LDPRCLR
$2761: 10 03               BPL b2766
$2763: 8D C3 0B            STA LDCHAIN
$2766: AD C3 0B    b2766   LDA LDCHAIN
$2769: 10 18               BPL b2783
$276B: 8D C5 0B            STA LDRELD
$276E: AE 20 0C            LDX PrgPtr
$2771: 2C C4 0B            BIT LDPRCLR
$2774: 10 03               BPL b2779
$2776: AE 21 0C            LDX numprgsq
$2779: 20 32 2A    b2779   JSR cleanup
$277C: A2 00               LDX #$00
$277E: 8E 20 0C            STX PrgPtr
$2781: F0 22               BEQ b27A5
$2783: 20 58 29    b2783   JSR qinmem
$2786: B0 1D               BCS b27A5
$2788: 2C C5 0B            BIT LDRELD
$278B: 10 06               BPL b2793
$278D: 20 32 2A            JSR cleanup
$2790: 4C A5 27            JMP b27A5
$2793: 2C C7 0B    b2793   BIT LDNOGO
$2796: 30 0A               BMI b27A2
$2798: 38                  SEC 
$2799: 6E CB 0B            ROR LDRESUME
$279C: 20 AB 2B            JSR MMUcpy
$279F: 8E 20 0C            STX PrgPtr
$27A2: 4C 71 28    b27A2   JMP startprg
$27A5: A5 2C       b27A5   LDA From
$27A7: 48                  PHA 
$27A8: A5 2D               LDA From+1
$27AA: 48                  PHA 
$27AB: A0 01               LDY #$01
$27AD: 20 24 0F            JSR OPEN
$27B0: 68                  PLA 
$27B1: 8D F7 0C            STA LoadFH+1
$27B4: 68                  PLA 
$27B5: 8D F6 0C            STA LoadFH
$27B8: 0D F7 0C            ORA LoadFH+1
$27BB: F0 66               BEQ b2823
$27BD: 20 2C 2C            JSR gheader
$27C0: B0 5E               BCS b2820
$27C2: C9 CE               CMP #$CE

 store return address in case it's needed
 clear some items out
 resume flag for startprg
 load error flag
 error type flag
 exitcode
 OWN Flag
 do we have two parameters?
 no, don't worry about ldflags
 pull and discard high byte
 pull loader flags
 decrement parameter count
Store loader flags
 one parameter?
 yes, proceed
 jump to system error handler
Set up pointer for Progname

 get stack pointer
 transfer to .A
 get current program ID
 store stack pointer
 get floating point index
 save
 get heap pointer
 save
 get heap pointer
 save
 are we program 0?
 no, skip ahead
 adjust library pointers
Set up file name and loader flags
 Get unload flag
 clear? continue
 determine if program is already the loader table
 not in memory? resume current progra
 clean up for program start
Resume current program
Unload all programs before starting?
 no, continue
 yes, set LDCHAIN flag
Unload current program before starting?
 no, continue
 yes, set LDRELD flag
 get our program ID
 unload all programs before starting?
 no, continue
 yes, get number of programs in memory
Call cleanup 
 clear .X
 set current program to 0
 jump to 27a5 (always jumps; ldx #0)
Determine if program is in memory
 it's not? load it 
 Reload program?
 no, continue
 yes, clean up table entry
 proceed with program load 
Get LDNOGO
 flag set? Skip ahead
 set carry
 set 'no go' flag
 copy loader table entry
 store new program ID
Start new program
Get filename pointer

 put on stack
 one parameter
 open program
 get file handle

 save for later
 check handle
 zero? Something broke.
 put file header (first $20 bytes of file) at $c2f
 error 2
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$27C4: F0 04               BEQ b27CA
$27C6: C9 CD               CMP #$CD
$27C8: D0 56               BNE b2820
$27CA: AD 32 0C    b27CA   LDA FHCDBA.h
$27CD: 8D EB 0B            STA a0BEB
$27D0: AD 38 0C            LDA newvarb
$27D3: C9 FF               CMP #$FF
$27D5: F0 03               BEQ b27DA
$27D7: CE CC 0B            DEC OWNFlag
$27DA: 20 00 2B    b27DA   JSR ldAlloc
$27DD: B0 3E               BCS b281D
$27DF: 20 52 2C            JSR getblob
$27E2: 90 09               BCC blobOK
$27E4: AE C1 0B            LDX xsav
$27E7: 20 32 2A            JSR cleanup
$27EA: 4C 20 28            JMP b2820
$27ED: 20 8A 0F    blobOK  JSR relocate
$27F0: 90 09               BCC setcksum
$27F2: AE C1 0B            LDX xsav
$27F5: 20 32 2A            JSR cleanup
$27F8: 4C 1A 28            JMP j281A
$27FB: AE C1 0B    setcksum LDX xsav
$27FE: 20 8D 29            JSR Chksprg
$2801: AE C1 0B            LDX xsav
$2804: 9D 28 0B            STA Pcksum.l,X
$2807: 98                  TYA 
$2808: 9D 30 0B            STA Pcksum.h,X
$280B: 2C C7 0B            BIT LDNOGO
$280E: 30 16               BMI b2826
$2810: 38                  SEC 
$2811: 6E CB 0B            ROR LDRESUME
$2814: 8E 20 0C            STX PrgPtr
$2817: 4C 26 28            JMP b2826
$281A: EE 1E 0C    j281A   INC lderr
$281D: EE 1E 0C    b281D   INC lderr
$2820: EE 1E 0C    b2820   INC lderr
$2823: EE 1E 0C    b2823   INC lderr
$2826: AD F6 0C    b2826   LDA LoadFH
$2829: 0D F7 0C            ORA LoadFH+1
$282C: F0 0D               BEQ b283B
$282E: AD F6 0C            LDA LoadFH
$2831: 48                  PHA 
$2832: AD F7 0C            LDA LoadFH+1
$2835: 48                  PHA 
$2836: A0 01               LDY #$01
$2838: 20 27 0F            JSR CLOSE
$283B: 4C 71 28    b283B   JMP startprg

$283E: D8          r283ez  CLD 
$283F: A9 00               LDA #$00
$2841: 8D CB 0B            STA LDRESUME
$2844: AE 20 0C            LDX PrgPtr
$2847: BD 78 0B            LDA Pldflags,X
$284A: 29 08               AND #$08
$284C: F0 03               BEQ b2851
$284E: 20 32 2A            JSR cleanup
$2851: AE 20 0C    b2851   LDX PrgPtr
$2854: AD 09 0C            LDA exitcode
$2857: F0 0B               BEQ b2864
$2859: E0 00               CPX #$00
$285B: D0 03               BNE b2860
$285D: 4C E0 28            JMP j28E0
$2860: A9 00       b2860   LDA #$00
$2862: F0 0A               BEQ b286E
$2864: BD 80 0B    b2864   LDA Pparent,X
$2867: CD 1F 0C            CMP nlt
$286A: 90 02               BCC b286E
$286C: A9 00               LDA #$00
$286E: 8D 20 0C    b286E   STA PrgPtr

$2871: D8         startprg CLD 
$2872: A9 00               LDA #$00
$2874: 8D C2 0B            STA PrgBit
$2877: AE 20 0C            LDX PrgPtr
$287A: BD 18 0B            LDA PVARS.h,X
$287D: 85 2F               STA varbase+1

 promal program? (.A returns with first byte of header)
 yes, proceed
 type $cd?
 no, load error 2
Get code base address
 store at a0beb
 get 'own' flag from header
 check against FF
 yes? Skip ahead
 set OWN flag for allocate
Evaluate header and allocate memory
 error?
 get code blob into memory
 carry clear? proceed
 restore .X
 clean up load attempt
 jump to load error 2
Relocate program
 set program's in-memory checksum
 restore program pointer
 clean up load attempt
 error 4: relocation error
Get program pointer
 set up program's checksum
 restore program pointer
 store checksum in table

 is LDNOGO flag set?
 yes, jump ahead to finish
 set carry
 set LDRESUME flag
 update current program flag
 jump ahead to finish
Error 4- required module not loaded or relocation error
Error 3- insufficient memory
Error 2- invalid promal module
Error 1- module not found
Check file handle

 is it closed? start the program
 get file handle 

 close the program file
Start or resume program

r283e: Adjust stack and system heap for exceptions
Called by syserr ($1068), abort ($26db), exit ($26df)
Clear decimal flag
 clear .A
 unset loader resume flag
 get current program ID
 get current program's loader flags
 check LDRECLM flag
 unset, continue
 unload program
Get current program ID
 get exit code
 no error, unload normally
 is this program 0? (executive)
 no, continue with abort
 return to executive
Clear .A
 jump ahead (always jumps; lda #0)
Get parent process ID
 compare with active processes
 program in memory? proceed
 choose executive
Set new program ID

Startprg: Start or resume program
Jumped to by load ($26f0), follows r283e ($283e)
Clear decimal flag
 clear .A
 clear PrgBit
 get current program ID
 get variable base
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$287F: BD 60 0B            LDA Pfltptr,X
$2882: 85 6F               STA fltptr
$2884: BD 68 0B            LDA Pheappq,X
$2887: 85 32               STA Heapptrq
$2889: BD 70 0B            LDA Pheap.l,X
$288C: 85 30               STA Heapvect
$288E: BD 58 0B            LDA Pstkptr,X
$2891: AA                  TAX 
$2892: 9A                  TXS 
$2893: AE 20 0C            LDX PrgPtr
$2896: 2C CB 0B            BIT LDRESUME
$2899: 10 1F               BPL b28BA
$289B: AD CD 0B            LDA ldflags
$289E: 9D 78 0B            STA Pldflags,X
$28A1: A0 00               LDY #$00
$28A3: 84 78               STY PBase.l
$28A5: 9D 38 0B            STA pRTS.L,X
$28A8: BD 08 0B            LDA PBA.h,X
$28AB: 85 79               STA PBase.h
$28AD: 9D 40 0B            STA pRTS.h,X
$28B0: BD 00 0B            LDA PTYPE,X
$28B3: 29 01               AND #$01
$28B5: D0 20               BNE b28D7
$28B7: 4C 77 00            JMP PNext
$28BA: E0 00       b28BA   CPX #$00
$28BC: D0 06               BNE b28C4
$28BE: 20 FF 2F            JSR fixLptrs
$28C1: AE 20 0C            LDX PrgPtr
$28C4: BD 38 0B    b28C4   LDA pRTS.L,X
$28C7: 85 78               STA PBase.l
$28C9: BD 40 0B            LDA pRTS.h,X
$28CC: 85 79               STA PBase.h
$28CE: BD 50 0B            LDA mlRTS.h,X
$28D1: 48                  PHA 
$28D2: BD 48 0B            LDA mlRTS.L,X
$28D5: 48                  PHA 
$28D6: 60                  RTS 
$28D7: A9 0F       b28D7   LDA #$0F
$28D9: 48                  PHA 
$28DA: A9 02               LDA #$02
$28DC: 48                  PHA 
$28DD: 6C 78 00            JMP (PBase.l)
$28E0: A2 FF       j28E0   LDX #$FF
$28E2: 9A                  TXS 
$28E3: A9 F0               LDA #<p28F0
$28E5: 85 78               STA PBase.l
$28E7: A9 28               LDA #>p28F0
$28E9: 85 79               STA PBase.h
$28EB: A0 00               LDY #$00
$28ED: 4C 77 00            JMP PNext
$28F0:             p28F0   .BYTE $56,$03
$28F2:                     .BYTE $00 

$28F3: 20 5A 1E    s28F3   JSR FNameLen
$28F6: 88          b28F6   DEY 
$28F7: 30 0A               BMI b2903
$28F9: B1 2C               LDA (From),Y
$28FB: C9 FF               CMP #$FF
$28FD: F0 04               BEQ b2903
$28FF: C9 3A               CMP #$3A
$2901: D0 F3               BNE b28F6
$2903: A2 00       b2903   LDX #$00
$2905: C8          b2905   INY 
$2906: B1 2C               LDA (From),Y
$2908: F0 10               BEQ b291A
$290A: 20 70 20            JSR ToUpper1
$290D: 9D B0 0B            STA ldname,X
$2910: C9 2E               CMP #$2E
$2912: F0 06               BEQ b291A
$2914: E8                  INX 
$2915: E0 0C               CPX #$0C
$2917: D0 EC               BNE b2905
$2919: CA                  DEX 
$291A: A9 00       b291A   LDA #$00
$291C: 9D B0 0B            STA ldname,X
$291F: A2 00               LDX #$00
$2921: AD CD 0B            LDA ldflags
$2924: 4A          b2924   LSR 
$2925: 7E C3 0B            ROR LDCHAIN,X
$2928: E8                  INX 
$2929: E0 08               CPX #$08

 store
 get fp stack pointer
 store
 get heap pointer
 store
 get heap pointer
 store
 get stack pointer
 
 put in place
 get current program ID
 shuld we resume?
 no, return to parent
 get loader flags
 put in table
 clear .Y
 set pbase.l
 clear return address
 get base address high
 store at bytecode pointer
 store return address
 get program type
 check for ML program
 it is, launch ML
 jump to bytecode loop to start program
Is program ID 0? (editor)
 no, skip ahead
 adjust library pointers
 get current program pointer
Get bytecode return address
 put in PBase

 restore ML return address

 return to parent or resume new program
Push $020f

 jump through PBase to start ML program
 set .X to $ff
 reset stack pointer
 push abort code base addrses

 clear .Y
 start bytecode program
 pcode: escape 3

S28f3: Set up filename and ldflags for loader
Get filename length in .Y
Move backward
 out of characters? done.
 get character from filename
 is it an $FF?
 yes, done.
 check for ':'
 no, keep looking
Clear counter
Move forward
 get character from filename
 end of string? done
 convert to uppercae
 save filename for loader
 are we at a '.' character?
 yes, exit our loop
 increment counter
 are we at 12 characters?
 no, keep looking
 decrement counter
Clear .A
 store at the end of the filename
 clear index
 get ldflags from load
Shift lowest bit into carry
 shift bit out of carry and into loader flag byte
 increment index
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$292B: 90 F7               BCC b2924
$292D: 60                  RTS 

$292E: AE 1F 0C    chknam  LDX nlt
$2931: F0 23               BEQ CNntfnd
$2933: CA                  DEX 
$2934: BD A0 0B    CNnext  LDA PCOMDv.l,X
$2937: 85 34               STA To
$2939: BD A8 0B            LDA PCOMDv.h,X
$293C: 85 35               STA To+1
$293E: A0 FF               LDY #$FF
$2940: C8          CNchar  INY 
$2941: B1 34               LDA (To),Y
$2943: F0 0A               BEQ CNEOnam
$2945: D9 B0 0B            CMP ldname,Y
$2948: F0 F6               BEQ CNchar
$294A: CA          CNnnam  DEX 
$294B: 10 E7               BPL CNnext
$294D: 30 07               BMI CNntfnd
$294F: D9 B0 0B    CNEOnam CMP ldname,Y
$2952: D0 F6               BNE CNnnam   ;No, continue.
$2954: 18                  CLC 
$2955: 60                  RTS 
$2956: 38          CNntfnd SEC 
$2957: 60                  RTS 

$2958: 20 2E 29    qinmem  JSR chknam
$295B: B0 2E               BCS QMerror
$295D: 8E C1 0B            STX xsav
$2960: AD C0 0B            LDA ldnochk
$2963: D0 21               BNE QMisok
$2965: BD 00 0B            LDA PTYPE,X
$2968: 29 01               AND #$01
$296A: D0 1A               BNE QMisok
$296C: E0 01               CPX #$01
$296E: D0 05               BNE QMchkp
$2970: AD FB 0C            LDA edres
$2973: F0 13               BEQ QMclnup
$2975: 20 8D 29    QMchkp  JSR Chksprg
$2978: AE C1 0B            LDX xsav
$297B: DD 28 0B            CMP Pcksum.l,X
$297E: D0 08               BNE QMclnup
$2980: 98                  TYA 
$2981: DD 30 0B            CMP Pcksum.h,X
$2984: D0 02               BNE QMclnup
$2986: 18          QMisok  CLC 
$2987: 60                  RTS 
$2988: 20 32 2A    QMclnup JSR cleanup
$298B: 38          QMerror SEC 
$298C: 60                  RTS 

$298D: A9 00       Chksprg LDA #$00
$298F: 48                  PHA 
$2990: BD 08 0B            LDA PBA.h,X
$2993: 48                  PHA 
$2994: A9 00               LDA #$00
$2996: 48                  PHA 
$2997: BD 10 0B            LDA PPPages,X
$299A: 48                  PHA 
$299B: A0 02               LDY #$02
$299D: 20 75 0F            JSR CHKSUM
$29A0: 68                  PLA 
$29A1: A8                  TAY 
$29A2: 68                  PLA 
$29A3: 60                  RTS 

$29A4: 8A          fxWfile TXA 
$29A5: 48                  PHA 
$29A6: A5 2C               LDA From
$29A8: 48                  PHA
$29A9: A5 2D               LDA From+1
$29AB: 48                  PHA
$29AC: AD C5 0D            LDA worg.l
$29AF: 8D CB 0D            STA wlim.l

 8 bits done?
 no, keep going
 return

Chknam: Search for name in the active loader tables
Called by Load ($26f0), qinmem ($2958), RelocI ($2e13)
Get number of active table entries
 no loader table entries active? Exit with error
 decrement index
Get pointer for progran name

 store
 preset filename index
Increment index
 get filename
 zero? end of name
 are we matching the loader's name?
 yes, keep comparing
Decrement table entry pointer
 do we have more to look at? Loop back
 no table entries left? Exit with error
Ensure the loader name ended as well
 no, exit with error
 clear carry for OK status
 return
Set carry for error (not found)
 return

Qinmem: Determine if a program is currently loaded
Check for command name in loader tables
 not present? Indicate program's not loaded
 preserve .X
 check loader checksum flag
 non-zero: don't verify checksum
 get program type
 is this an ML program?
 it is; no checksum for ML programs
 is it the editor? (PID 1)
 no, continue to checksum
 is the editor in memory?
 no, cleanup and indicate error
 perform checksum on program
 restore .X
 compare with stored checksum
 mismatch? indicate error
 transfer checksum high byte
 compare with stored checksum
 mismatch? indicate error
Clear carry for OK status
 return
Clean up the corrupted program
Set carry for error (not found)
 return

Chksprg: Perform checksum on loaded program
Called by setcksum ($27fb), qinmem ($2958)
Clear .A
 push low byte (all programs start at $xx00)
 get program base address
 push high byte
 clear .A
 push low byte (Always check the full page at end)
 get program size in pages
 push high byte
 set .Y to 2
 call chksum (CHKSUM(PBA.h*256,PPAGES*256))
 pull high checksum byte
 place in .Y
 pull low checksum byte
 return

fxWfile: Adjust W file after cleanup
Called by cleanup ($2a32), s2b00 ($2b00)
Transfer program ID to .A
 push
 get pointer at $2c

 push on stack as BLKMOV uses this pointer
 get W file origin
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$29B2: 48                  PHA
$29B3: AD C6 0D            LDA worg.h
$29B6: 8D CC 0D            STA wlim.h
$29B9: 48                  PHA
$29BA: A9 00               LDA #$00
$29BC: 8D C5 0D            STA worg.l
$29BF: 48                  PHA
$29C0: CD DB 0D            CMP wsize.l
$29C3: AD DE 0D            LDA gvorg.h
$29C6: ED DC 0D            SBC wsize.h
$29C9: 8D C6 0D            STA worg.h
$29CC: 48                  PHA
$29CD: 38                  SEC 
$29CE: AD C9 0D            LDA weof.l
$29D1: ED CB 0D            SBC wlim.l
$29D4: 48                  PHA
$29D5: AD CA 0D            LDA weof.h
$29D8: ED CC 0D            SBC wlim.h
$29DB: 48                  PHA
$29DC: A0 03               LDY #$03
$29DE: 20 30 0F            JSR blkmov
$29E1: 38                  SEC 
$29E2: AD C5 0D            LDA worg.l
$29E5: ED CB 0D            SBC wlim.l
$29E8: 8D CB 0D            STA wlim.l
$29EB: AD C6 0D            LDA worg.h
$29EE: ED CC 0D            SBC wlim.h
$29F1: 8D CC 0D            STA wlim.h
$29F4: 18                  CLC 
$29F5: AD C7 0D            LDA wptr.l
$29F8: 6D CB 0D            ADC wlim.l
$29FB: 8D C7 0D            STA wptr.l
$29FE: AD C8 0D            LDA wptr.h
$2A01: 6D CC 0D            ADC wlim.h
$2A04: 8D C8 0D            STA wptr.h
$2A07: 18                  CLC 
$2A08: AD C9 0D            LDA weof.l
$2A0B: 6D CB 0D            ADC wlim.l
$2A0E: 8D C9 0D            STA weof.l
$2A11: AD CA 0D            LDA weof.h
$2A14: 6D CC 0D            ADC wlim.h
$2A17: 8D CA 0D            STA weof.h
$2A1A: AD DB 0D            LDA wsize.l
$2A1D: 8D CB 0D            STA wlim.l
$2A20: AD DE 0D            LDA gvorg.h
$2A23: 8D CC 0D            STA wlim.h
$2A26: 68                  PLA 
$2A27: 85 2D               STA From+1
$2A29: 68                  PLA 
$2A2A: 85 2C               STA From
$2A2C: 68                  PLA 
$2A2D: AA                  TAX 
$2A2E: AD C6 0D            LDA worg.h
$2A31: 60                  RTS 

$2A32: EC 1F 0C    cleanup CPX nlt
$2A35: B0 4D               BCS b2A84
$2A37: EC 20 0C            CPX PrgPtr
$2A3A: B0 06               BCS b2A42
$2A3C: BD 80 0B            LDA Pparent,X
$2A3F: 8D 20 0C            STA PrgPtr
$2A42: EC 21 0C    b2A42   CPX numprgsq
$2A45: 90 3E               BCC b2A85
$2A47: 8E 1F 0C            STX nlt
$2A4A: BD 08 0B            LDA PBA.h,X
$2A4D: 8D 19 0C            STA lofree.h
$2A50: AD 1D 0C            LDA himem.h
$2A53: 8D CF 0B            STA CUsctch
$2A56: A2 00               LDX #$00
$2A58: 8E 18 0C            STX lofree.l
$2A5B: 8E 1A 0C            STX hifree.l
$2A5E: AE 21 0C            LDX numprgsq
$2A61: CA                  DEX 
$2A62: E8          b2A62   INX 
$2A63: EC 1F 0C            CPX nlt
$2A66: F0 10               BEQ b2A78

 move it to W file's limit
 push
 get W file origin
 move it to W file's limit
 push 
 clear .A
 clear W file origin low byte
 push 
 compare with W file size to set carry
 get global variable base address
 subtract W size
 store at W origin
 push 
 set carry for subtract
 get W eof
 subtract W file's limit
 push
 get W eof
 subtract W's file limit
 push
 set .Y=3 parameters
 call BLKMOV (BLKMOV Worg, gvorg-wsize, wlim-weof)
 set carry for subtract
 get W origin
 subtract W limit
 store

 clear carry for subtract
 get W pointer
 add new W position
 store

 clear carry for subtract
 get W end of file
 add new W position
 store

 get new W size
 store at W limit
 get gvorg
 store at W limit high
 restore preserved pointer

 put back at $2c

 restore .X
 get new top of memory
 return

Cleanup: Close file and release handle (fixme)
Called by open ($1d22), close ($1f2b), clsall ($1f67), 
load ($26f0), r28e3 ($28e3), qinmem ($2958), s2b00 
($2b00), dousrbrk ($3243), s36e8 ($36e8), h.closef 
($37d6), h.dir ($3c57)
Compare our pointer with active table entry count
 beyond the end of active entries? 
 compare with current program
 earlier program?
 get parent program ID
 save in current program
Compare with the number of active programs
 we're less?
 save loader table entry count
 get program base address
 store at lofree to deallocate
 get himem
 save in scratch space
 clear .X
 clear lofree low byte
 clear hifree high byte
 get number of programs
 decrement
Increment index
 compare with number of loaded table entries
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$2A68: BD 18 0B            LDA PVARS.h,X
$2A6B: CD 19 0C            CMP lofree.h
$2A6E: 90 F2               BCC b2A62
$2A70: CD CF 0B            CMP CUsctch
$2A73: B0 ED               BCS b2A62
$2A75: 8D CF 0B            STA CUsctch
$2A78: AD CF 0B    b2A78   LDA CUsctch
$2A7B: 8D DE 0D            STA gvorg.h
$2A7E: 20 A4 29            JSR fxWfile
$2A81: 8D 1B 0C            STA hifree.h
$2A84: 60          b2A84   RTS 
$2A85: A9 00       b2A85   LDA #$00
$2A87: 38                  SEC 
$2A88: 6A          b2A88   ROR 
$2A89: CA                  DEX 
$2A8A: 10 FC               BPL b2A88
$2A8C: 8D C2 0B            STA PrgBit
$2A8F: 60                  RTS 

$2090: 20 E1 2A   ldrAlloc JSR calcmem
$2A93: 18                  CLC 
$2A94: 6D 19 0C            ADC lofree.h
$2A97: 9D 18 0B            STA PVARS.h,X
$2A9A: 2C CC 0B            BIT OWNFlag
$2A9D: 10 04               BPL b2AA3
$2A9F: 18                  CLC 
$2AA0: 7D 20 0B            ADC PVPAGES,X
$2AA3: CD 1B 0C    b2AA3   CMP hifree.h
$2AA6: F0 02               BEQ b2AAA
$2AA8: B0 35               BCS b2ADF
$2AAA: 8D CE 0B    b2AAA   STA ldrscratch
$2AAD: 2C CC 0B            BIT OWNFlag
$2AB0: 30 1F               BMI b2AD1
$2AB2: AD 1D 0C            LDA himem.h
$2AB5: 38                  SEC 
$2AB6: FD 20 0B            SBC PVPAGES,X
$2AB9: 9D 18 0B            STA PVARS.h,X
$2ABC: CD CE 0B            CMP ldrscratch
$2ABF: 90 1E               BCC b2ADF
$2AC1: A9 00               LDA #$00
$2AC3: CD DB 0D            CMP wsize.l
$2AC6: BD 18 0B            LDA PVARS.h,X
$2AC9: ED DC 0D            SBC wsize.h
$2ACC: CD CE 0B            CMP ldrscratch
$2ACF: 90 0E               BCC b2ADF
$2AD1: AD 30 0C    b2AD1   LDA FTYPE
$2AD4: 4A                  LSR 
$2AD5: 90 07               BCC b2ADE
$2AD7: AD 19 0C            LDA lofree.h
$2ADA: 9D 18 0B            STA PVARS.h,X
$2ADD: 18                  CLC 
$2ADE: 60          b2ADE   RTS 
$2ADF: 38          b2ADF   SEC 
$2AE0: 60                  RTS 

$2AE1: AD 3C 0C    calcmem LDA FHscvar
$2AE4: 18                  CLC 
$2AE5: 6D 39 0C            ADC FHshvar.l
$2AE8: A8                  TAY 
$2AE9: AD 3A 0C            LDA FHshvar.h
$2AEC: 69 00               ADC #$00
$2AEE: 9D 20 0B            STA PVPAGES,X
$2AF1: 98                  TYA 
$2AF2: F0 03               BEQ b2AF7
$2AF4: FE 20 0B            INC PVPAGES,X
$2AF7: AC 36 0C    b2AF7   LDY FHCDSZ.h
$2AFA: C8                  INY 
$2AFB: 98                  TYA 
$2AFC: 9D 10 0B            STA PPPages,X
$2AFF: 60                  RTS 

$2B00: AE 1F 0C    ldAlloc LDX nlt
$2B03: AD C2 0B            LDA PrgBit
$2B06: F0 03               BEQ b2B0B

 same?
 get variables base address
 compare with low memory limit
 lower? loop
 compare with himem limit
 higher? loop
 store variable base address in scratch space
Restore himem byte
 store at gvorg to adjust memory
 adjust W file's position in memory
 store new high memory limit
 return
Clear .A
 set carry
Rotate carry into .A
 decrement counter
 still need to rotate?
 store at PrgBit
 return

ldrAlloc: prep for allocation of memory
Called by s2b00 ($2b00)
Calculate code and variable space needs
 clear carry for add
 add lofree with code pages from calcmem
 store at variable origin entry
 did this program compile with progname OWN?
 no, jump ahead
 clear carry
 add page count for variables
Compare with hifree
 same?
 greater or equal?
Store new lofree.h in scratch space
 did this program compile with progname OWN?
 yes, skip ahead
 get current himem
 set carry for subtract
 subtract number of bytes needed for variables
 sore new variable base address
 compare new himem value
 is it lower?
 clear .A
 compare W size low to set carry
 get variable base address
 subtract W size and carry
 compare new himem value
 larger or equal out of memory; exit
Get file type
 shift zero bit into carry
 ML program? we're done
 get lofree
 set variable base address
 clear carry for 'ok'
Return
Set carry for error
 return

calcmem: Calculate variable and code space needs
Called by ldrAlloc ($2090), s2b00 ($2b00)
Get scalar variable size
 clear carry for add
 add shared variable low byte
 save
 get shared variable high byte
 add carry
 store in required variable pages
 restore low byte
 zero? skip ahead
 non-zero, will need an extra page
Get command data size
 increment assuming an extra page is needed
 move to .A
 store in loader table
 return

Ldalloc: allocate memory for the loader
Called by load ($26f0)
Get number of loader table entries in index
 get $bc2
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$2B08: 4C CB 2B            JMP j2BCB
$2B0B: E0 08       b2B0B   CPX #$08
$2B0D: B0 05               BCS b2B14
$2B0F: 20 90 2A            JSR ldrAlloc
$2B12: 90 1C               BCC b2B30
$2B14: AD 30 0C    b2B14   LDA FTYPE
$2B17: 29 04               AND #$04
$2B19: F0 03               BEQ b2B1E
$2B1B: 4C A9 2B            JMP j2BA9
$2B1E: AE 1F 0C    b2B1E   LDX nlt
$2B21: CA                  DEX 
$2B22: EC 21 0C            CPX numprgsq
$2B25: B0 03               BCS b2B2A
$2B27: 4C A9 2B            JMP j2BA9
$2B2A: 20 32 2A    b2B2A   JSR cleanup
$2B2D: 4C 0B 2B            JMP b2B0B
$2B30: AD 19 0C    b2B30   LDA lofree.h
$2B33: 9D 08 0B            STA PBA.h,X
$2B36: AD CE 0B            LDA ldrscratch
$2B39: 8D 19 0C            STA lofree.h
$2B3C: BD 18 0B            LDA PVARS.h,X
$2B3F: 2C CC 0B            BIT OWNFlag
$2B42: 30 11               BMI b2B55
$2B44: CD DE 0D            CMP gvorg.h
$2B47: B0 0C               BCS b2B55
$2B49: 8D DE 0D            STA gvorg.h
$2B4C: 20 A4 29            JSR fxWfile
$2B4F: 8D 1B 0C            STA hifree.h
$2B52: AD DE 0D            LDA gvorg.h
$2B55: 8D 38 0C    b2B55   STA newvarb
$2B58: EE 1F 0C            INC nlt
$2B5B: A9 00       j2B5B   LDA #$00
$2B5D: 8D 18 0C            STA lofree.l
$2B60: 8D 1A 0C            STA hifree.l
$2B63: 8D DD 0D            STA gvorg.l
$2B66: 8D 31 0C            STA FHCDBA.l
$2B69: 8D 37 0C            STA FHByte08
$2B6C: BD A0 0B            LDA PCOMDv.l,X
$2B6F: 85 2C               STA From
$2B71: BD A8 0B            LDA PCOMDv.h,X
$2B74: 85 2D               STA From+1
$2B76: A0 0B               LDY #$0B
$2B78: B9 41 0C    b2B78   LDA FHCOMD,Y
$2B7B: 20 70 20            JSR ToUpper1
$2B7E: 91 2C               STA (From),Y
$2B80: 88                  DEY 
$2B81: 10 F5               BPL b2B78
$2B83: AD 30 0C            LDA FTYPE
$2B86: 9D 00 0B            STA PTYPE,X
$2B89: 20 AB 2B            JSR MMUcpy
$2B8C: AD 3D 0C            LDA FHDATE.d
$2B8F: 9D 88 0B            STA PDATE.d,X
$2B92: AD 3E 0C            LDA FHDATE.m
$2B95: 9D 90 0B            STA PDATE.m,X
$2B98: AD 3F 0C            LDA FHDATE.y
$2B9B: 9D 98 0B            STA PDATE.y,X
$2B9E: BD 08 0B            LDA PBA.h,X
$2BA1: 8D 32 0C            STA FHCDBA.h
$2BA4: 8E C1 0B            STX xsav
$2BA7: 18                  CLC 
$2BA8: 60                  RTS 
$2BA9: 38          j2BA9   SEC 
$2BAA: 60                  RTS 

$2BAB: AC 20 0C    MMUcpy  LDY PrgPtr
$2BAE: 98                  TYA 
$2BAF: 9D 80 0B            STA Pparent,X
$2BB2: B9 58 0B            LDA Pstkptr,Y
$2BB5: 9D 58 0B            STA Pstkptr,X
$2BB8: B9 60 0B            LDA Pfltptr,Y
$2BBB: 9D 60 0B            STA Pfltptr,X
$2BBE: B9 68 0B            LDA Pheappq,Y
$2BC1: 9D 68 0B            STA Pheappq,X
$2BC4: B9 70 0B            LDA Pheap.l,Y
$2BC7: 9D 70 0B            STA Pheap.l,X
$2BCA: 60                  RTS 

 zero? skip ahead
 
Compare nlt index with 8 (max loaded programs)
 too many programs? Jump to
 prepare for memory allocation
 carry clear? proceed with allocation
Get program's type
 check for overlay
 no, skip ahead
 
Get number of loaded programs
 decrement
 compare with number of active programs
 less than? skip ahead

Call cleanup to unload the program
 jump back through 
Get low free memory
 store at program base address
 get new low memory limit
 store
 get variable base address
 see if program is compiled with OWN
 it is, skip ahead
 compare with gvorg
 greater or equal? Proceed
 store at gvorg
 move the W file out of the way
 store new high free information
 get gvorg back
Store at new variable base address
 increment number of table entries
Clear .A
 clear lofree low byte
 clear hifree low byte
 clear gvorg low byte
 clear command base address low
 clear FHByte08
 get program name pointer

 place at From
 set index to 12 (max file length)
Get program name
 convert to uppercase
 store at program name table
 decrement
 more bytes to copy? loop
 get filetype
 store in loader table
 copy current pointers to new program
 copy date to loader table

 get program base address
 store in header
 preserve .X
 clear carry for OK status
 return
Set carry for error
 return

MMUcpy: copy loader table entry from prgptr to program .X
Called by load ($26f0), ldalloc ($2b00)
Get currnet program in index
 move to .A
 store in new program's parent entry
 copy stack pointer
 
 copy fp stack pointer

 copy heap pointer

 copy heap pointer

 return

J2bcb: a continuation of ldalloc ($2b00)
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$2BCB: A2 00       j2BCB   LDX #$00
$2BCD: 2C C2 0B            BIT PrgBit
$2BD0: 30 29               BMI b2BFB
$2BD2: A9 01               LDA #$01
$2BD4: 8D FB 0C            STA edres
$2BD7: A9 1C               LDA #$1C
$2BD9: 48                  PHA 
$2BDA: A9 2C               LDA #$2C
$2BDC: 48                  PHA 
$2BDD: A0 01               LDY #$01
$2BDF: 20 15 0F            JSR PUT
$2BE2: A2 01               LDX #$01
$2BE4: 20 E1 2A            JSR calcmem
$2BE7: A9 D0               LDA #$D0
$2BE9: 38                  SEC 
$2BEA: FD 10 0B            SBC PPPages,X
$2BED: CD 2C 0C            CMP osorg.h
$2BF0: 90 B7               BCC j2BA9
$2BF2: AD 2C 0C            LDA osorg.h
$2BF5: 38                  SEC 
$2BF6: FD 20 0B            SBC PVPAGES,X
$2BF9: D0 12               BNE b2C0D
$2BFB: 20 E1 2A    b2BFB   JSR calcmem
$2BFE: 18                  CLC 
$2BFF: AD 2C 0C            LDA osorg.h
$2C02: 7D 10 0B            ADC PPPages,X
$2C05: 48                  PHA 
$2C06: 7D 20 0B            ADC PVPAGES,X
$2C09: 8D CE 0D            STA lorg.h
$2C0C: 68                  PLA 
$2C0D: 8D 38 0C    b2C0D   STA newvarb
$2C10: 9D 18 0B            STA PVARS.h,X
$2C13: AD 2C 0C            LDA osorg.h
$2C16: 9D 08 0B            STA PBA.h,X
$2C19: 4C 5B 2B            JMP j2B5B
$2C1C:                     .BYTE $0D
$2C1D:                     .TEXT "LOADING EDITOR"
$2C2B:                     .BYTE $00

$2C2C: AD F6 0C    gheader LDA LoadFH
$2C2F: 48                  PHA 
$2C30: AD F7 0C            LDA LoadFH+1
$2C33: 48                  PHA 
$2C34: A9 2F               LDA #$2F
$2C36: 48                  PHA 
$2C37: A9 0C               LDA #$0C
$2C39: 48                  PHA 
$2C3A: A9 20               LDA #$20
$2C3C: 48                  PHA 
$2C3D: A9 00               LDA #$00
$2C3F: 48                  PHA 
$2C40: A0 03               LDY #$03
$2C42: 20 4B 0F            JSR GETBLKF
$2C45: 68                  PLA 
$2C46: 68                  PLA 
$2C47: C9 20               CMP #$20
$2C49: D0 05               BNE b2C50
$2C4B: AD 2F 0C            LDA FHEAD
$2C4E: 18                  CLC 
$2C4F: 60                  RTS 
$2C50: 38          b2C50   SEC 
$2C51: 60                  RTS 

$2C52: AD F6 0C    getblob LDA LoadFH
$2C55: 48                  PHA 
$2C56: AD F7 0C            LDA LoadFH+1
$2C59: 48                  PHA 
$2C5A: AD 31 0C            LDA FHCDBA.l
$2C5D: 48                  PHA 
$2C5E: AD 32 0C            LDA FHCDBA.h
$2C61: 48                  PHA 
$2C62: AD 35 0C            LDA FHCDSZ.l
$2C65: 48                  PHA 
$2C66: AD 36 0C            LDA FHCDSZ.h
$2C69: 48                  PHA 
$2C6A: A0 03               LDY #$03
$2C6C: 20 4B 0F            JSR GETBLKF
$2C6F: 68                  PLA 
$2C70: CD 36 0C            CMP FHCDSZ.h

Called when NLT is 0
Clear .X
 is PrgBit set?
 yes, skip ahead
 set .A to 1
 set editor resident flag
 get $2c1c

 push
 set .Y to one parameter
 call PUT (PUT “\rLOADING EDITOR.”)
 set .X to 1
 set up memory for the editor
 set .A to $d0 (end of memory)
 set carry for subtract
 subtract pages required by edit
 compare with beginning of executive
 lower? exit with carry
 get beginning of executive
 set carry
 subtract editor's pages
 nonzero? skip ahead
Calculate memory needs
 clear carry for add
 get executive base address
 add number of code pages
 save
 add number of variable pages
 store at library origin
 pull code pages
Store at new variable base
 store at loader table variable base
 get executive base address
 store at base address
 continue with final setup

Gheader: Get program header from open file
Get loader's file handle

 put on stack
 put file header locatino ($2f0c) on stack

 put length of header ($0002) on stack

 set .Y to 3 parameters
 call GETBLKF (GETBLKF(LoadFH, FHEAD, $20))
 pull and discard high byte
 pull low byte
 did we get $20 bytes?
 no, indicate error
 get program type
 clear carry for OK status
 return
Set carry to indicate error
 return

Getblob: Get program bytecode data from open file
Put loader file handle on stack

 put code base address on stack

 put size of code blob on stack

 set .Y to 3 parameters
 call GETBLKF (GTBLKF LoadFH, FHCDBA, FHCDSZ)
 pull high byte of result
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$2C73: D0 08               BNE b2C7D
$2C75: 68                  PLA 
$2C76: CD 35 0C            CMP FHCDSZ.l
$2C79: D0 03               BNE b2C7E
$2C7B: 18                  CLC 
$2C7C: 60                  RTS 
$2C7D: 68          b2C7D   PLA 
$2C7E: 38          b2C7E   SEC 
$2C7F: 60                  RTS 

$2C80: 20 0B 2F    relocz  JSR greloctbl
$2C83: B0 34               BCS relErr
$2C85: AD BD 0B            LDA RelHtyp
$2C88: F0 2A               BEQ relDone
$2C8A: C9 46               CMP #$46
$2C8C: D0 06               BNE relNF
$2C8E: 20 D5 2D            JSR RelocF
$2C91: 4C 80 2C            JMP relocz
$2C94: C9 4C       relNF   CMP #$4C
$2C96: D0 06               BNE relNL
$2C98: 20 9B 2E            JSR RelocL
$2C9B: 4C 80 2C            JMP relocz
$2C9E: C9 49       relNL   CMP #$49
$2CA0: D0 08               BNE relNI
$2CA2: 20 13 2E            JSR RelocI
$2CA5: B0 12               BCS relErr
$2CA7: 4C 80 2C            JMP relocz
$2CAA: C9 41       relNI   CMP #$41
$2CAC: D0 0B               BNE relErr
$2CAE: 20 BC 2E            JSR RelocA
$2CB1: 4C B7 2C            JMP relOK
$2CB4: 20 BB 2C    relDone JSR s2CBB
$2CB7: 18          relOK   CLC 
$2CB8: 60                  RTS 
$2CB9: 38          relErr  SEC 
$2CBA: 60                  RTS 

$2CBB: AD 31 0C    s2CBB   LDA FHCDBA.l
$2CBE: 85 2C               STA From
$2CC0: 18                  CLC 
$2CC1: 6D 35 0C            ADC FHCDSZ.l
$2CC4: 8D 29 0C            STA Progend.l
$2CC7: AD 32 0C            LDA FHCDBA.h
$2CCA: 85 2D               STA From+1
$2CCC: 6D 36 0C            ADC FHCDSZ.h
$2CCF: 8D 2A 0C            STA progend.h
$2CD2: A0 00               LDY #$00
$2CD4: 4C DF 2C            JMP j2CDF
$2CD7: A0 00       j2CD7   LDY #$00
$2CD9: E6 2C       b2CD9   INC From
$2CDB: D0 02               BNE j2CDF
$2CDD: E6 2D               INC From+1
$2CDF: A5 2C       j2CDF   LDA From
$2CE1: CD 29 0C            CMP Progend.l
$2CE4: A5 2D               LDA From+1
$2CE6: ED 2A 0C            SBC progend.h
$2CE9: 90 03               BCC b2CEE
$2CEB: 4C 7A 2D            JMP j2D7A
$2CEE: B1 2C       b2CEE   LDA (From),Y
$2CF0: 4A                  LSR 
$2CF1: 90 3A               BCC b2D2D
$2CF3: 2A                  ROL 
$2CF4: C9 01               CMP #$01
$2CF6: D0 17               BNE b2D0F
$2CF8: C8                  INY 
$2CF9: B1 2C               LDA (From),Y
$2CFB: 18                  CLC 
$2CFC: 6D 31 0C            ADC FHCDBA.l
$2D00: C8                  INY 
$2D01: B1 2C               LDA (From),Y
$2D03: 6D 32 0C            ADC FHCDBA.h
$2D06: 85 2D               STA From+1
$2D08: 86 2C               STX From
$2D0A: A0 00               LDY #$00
$2D0C: 4C DF 2C            JMP j2CDF
$2D0F: C9 63       b2D0F   CMP #$63
$2D11: 90 07               BCC b2D1A
$2D13: E9 63               SBC #$63
$2D15: 91 2C               STA (From),Y

 compare with FHCDSZ

 mismatch? set carry and exit
 clear carry for OK status
 return
Pull and discard extra byte on stack
Set carry to indicate error
 return

Reloc: Adjust loaded program to run at its new location
Get next relocation table
 carry set? indicate error
 get relocation header type
 zero? no more relocation headers: exit
 type 'F'
 no, skip ahead
 process type 'F' table (Note that this is not documented)
 get next relocation table
Type 'L' relocation table?
 no, skip ahead
 process type 'L' table (Note that this is not documented)
 get next relocation table
Type 'I' relocation table?
 no, skip ahead
 process type 'I' table (Note that this is not documented)
 carry set? exit with error
 get next relocation table
Type 'A' table?
 no, exit with error
 process type 'A' table (Documented in appendix I)
 exit
Finish relocation
Clear carry to indicate OK status
 return
Set carry to indicate error
 return

S2cbb: do final relocation on blob
Get base address
 set up pointer
 clear carry for add
 add command size
 store for later
 get base address
 set up pointer
 finish adding size
 save in program end pointer
 clear .Y
 jump ahead
Clear index
 increment our pointer
 no overflow? skip ahead
 increment pointer high byte
Get our pointer
 compare with program end

 not at end of program? continue
 jump out
Get a byte from the program
 shift right
is it even? Skip ahead
 odd: rotate back
 is it 1?
 no
 increment index
 get next byte (low byte of address)
 clear carry
 add base address
 save
 increment index
 get next byte
 get next byte (high byte of address)
 store new address in pointer
 clear .Y
 repeat
Compare byte with $63 
 less, jump ahead
 subtract $63 and put back
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$2D17: 4C 5B 2D            JMP RAdVbas
$2D1A: C9 33       b2D1A   CMP #$33
$2D1C: 90 07               BCC b2D25
$2D1E: E9 33               SBC #$33
$2D20: 91 2C               STA (From),Y
$2D22: 4C 52 2D            JMP j2D52
$2D25: 38          b2D25   SEC 
$2D26: E9 03               SBC #$03
$2D28: 91 2C               STA (From),Y
$2D2A: 4C 39 2D            JMP j2D39
$2D2D: C9 2D       b2D2D   CMP #$2D
$2D2F: B0 A8               BCS b2CD9
$2D31: AA                  TAX 
$2D32: BD A8 2D            LDA R.oper,X
$2D35: C9 00               CMP #$00
$2D37: D0 15               BNE RAdPbas
$2D39: B1 2C       j2D39   LDA (From),Y
$2D3B: A0 00               LDY #$00
$2D3D: 4A                  LSR 
$2D3E: AA                  TAX 
$2D3F: BD 7B 2D            LDA R.opsz,X
$2D42: 38                  SEC 
$2D43: 65 2C               ADC From
$2D45: 85 2C               STA From
$2D47: 90 96               BCC j2CDF
$2D49: E6 2D               INC From+1
$2D4B: 4C DF 2C            JMP j2CDF
$2D4E: C9 03       RAdPbas CMP #$03    
$2D50: D0 09               BNE RAdVbas
$2D52: AE 32 0C    j2D52   LDX FHCDBA.h
$2D55: AD 31 0C            LDA FHCDBA.l
$2D58: 4C 61 2D            JMP RAddax
$2D5B: AE 38 0C    RAdVbas LDX newvarb
$2D5E: AD 3C 0C            LDA FHscvar
$2D61: E6 2C       RAddax  INC From
$2D63: D0 02               BNE b2D67
$2D65: E6 2D               INC From+1
$2D67: 18          b2D67   CLC 
$2D68: 71 2C               ADC (From),Y
$2D6A: 91 2C               STA (From),Y
$2D6C: E6 2C               INC From
$2D6E: D0 02               BNE b2D72
$2D70: E6 2D               INC From+1
$2D72: 8A          b2D72   TXA 
$2D73: 71 2C               ADC (From),Y
$2D75: 91 2C               STA (From),Y
$2D77: 4C D7 2C            JMP j2CD7
$2D7A: 60          j2D7A   RTS 

$2D7B:             R.opsz  .BYTE $00,$02,$02,$02
                           .BYTE $02,$02,$02,$02
$2D83:                     .BYTE $02,$02,$02,$02
                           .BYTE $02,$02,$02,$02
$2D8B:                     .BYTE $02,$02,$02,$03
                           .BYTE $02,$02,$02,$01
$2D93:                     .BYTE $01,$02,$06,$01
                           .BYTE $01,$01,$01,$01
$2D9B:                     .BYTE $01,$01,$01,$02
                           .BYTE $01,$01,$01,$01
$2DA3:                     .BYTE $01,$01,$01,$01,$01
$2DA8:             R.oper  .BYTE $00,$02,$02,$02
                           .BYTE $02,$02,$02,$02
$2DB0:                     .BYTE $02,$02,$02,$02
                           .BYTE $02,$02,$02,$02
$2DB8:                     .BYTE $02,$03,$03,$00
                           .BYTE $03,$03,$03,$00
$2DC0:                     .BYTE $00,$00,$00,$00
                           .BYTE $00,$00,$00,$00
$2DC8:                     .BYTE $00,$00,$00,$00
                           .BYTE $00,$00,$00,$00
$2DD0:                     .BYTE $00,$00,$00,$00,$00

$2DD5: A9 05       RelocF  LDA #$05
$2DD7: 8D D2 0B            STA relEsz
$2DDA: A5 67               LDA zrelsz.l
$2DDC: 05 68               ORA zrelsz.h
$2DDE: F0 32               BEQ b2E12
$2DE0: A0 00       b2DE0   LDY #$00

 store
 jump ahead to add the variable base address
Compare with $33
 less, jump ahead
 subtract $33
 store 
 add base address
Set carry for subtract
 subtract 3
 store
 skip byte and its parameters
Compare with $2d
 larger or equal? skip to next byte
 set up index
 get relocation opcode
 zero? no operation; skip opsz bytes
 nonzero: Add pbase to parameter
Get byte from program
 clear .Y
 shift byte left
 move to index
 get operand size in bytes
 set carry for add
 add size to pointer
 store
 no overflow? skip ahead
 increment high byte
 jump back for next entry 
R.oper 3?
 no, add variable base address to operand
Get code base address

 add to word at (From+1)
Get new variable base address in .X
 get scalar variable size
Increment pointer

Clear carry for add
 add low byte
 store
 increment pointer

Move high byte to .A
 add high byte
 store
 loop back for next

Number of bytes to skip for the byte being read

Operation to be performed on the data following the byte:
0: No operation; skip R.opsz bytes
3: Add program's code base address to operand  
*: Add program's variable base address to operand

RelocF: Calculate program data based on type 'F' table
The PROMAL compiler uses this data format, in spite of it 
not being documented in the PROMAL manuals.
Set .A to 5
 store at relEsz
 check word at zrelsz.l

 zero? nothing to do; exit
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$2DE2: B1 2C               LDA (From),Y
$2DE4: 48                  PHA 
$2DE5: 20 04 2F            JSR Inc2c
$2DE8: 20 F3 2E            JSR RcpPtr
$2DEB: 68                  PLA 
$2DEC: F0 10               BEQ b2DFE
$2DEE: B1 2C               LDA (From),Y
$2DF0: 91 34               STA (To),Y
$2DF2: C8                  INY 
$2DF3: 18                  CLC 
$2DF4: B1 2C               LDA (From),Y
$2DF6: 6D 32 0C            ADC FHCDBA.h
$2DF9: 91 34               STA (To),Y
$2DFB: 4C 07 2E            JMP j2E07
$2DFE: B1 2C       b2DFE   LDA (From),Y
$2E00: 91 34               STA (To),Y
$2E02: C8                  INY 
$2E03: B1 2C               LDA (From),Y
$2E05: 91 34               STA (To),Y
$2E07: 20 04 2F    j2E07   JSR Inc2c
$2E0A: 20 04 2F            JSR Inc2c
$2E0D: 20 E2 2E            JSR subrelsz
$2E10: D0 CE               BNE b2DE0
$2E12: 60          b2E12   RTS 

$2E13: A9 01       RelocI  LDA #$01
$2E15: 8D D2 0B            STA relEsz
$2E18: A0 FF               LDY #$FF
$2E1A: C8          b2E1A   INY 
$2E1B: 20 E2 2E            JSR subrelsz
$2E1E: F0 77               BEQ b2E97
$2E20: B1 2C               LDA (From),Y
$2E22: 99 B0 0B            STA ldname,Y
$2E25: D0 F3               BNE b2E1A
$2E27: 98                  TYA 
$2E28: 38                  SEC 
$2E29: 65 2C               ADC From
$2E2B: 48                  PHA 
$2E2C: A5 2D               LDA From+1
$2E2E: 69 00               ADC #$00
$2E30: 48                  PHA 
$2E31: A9 05               LDA #$05
$2E33: 8D D2 0B            STA relEsz
$2E36: 20 2E 29            JSR chknam
$2E39: 68                  PLA 
$2E3A: 85 2D               STA From+1
$2E3C: 68                  PLA 
$2E3D: 85 2C               STA From
$2E3F: B0 58               BCS b2E99
$2E41: A0 00       b2E41   LDY #$00
$2E43: B1 2C               LDA (From),Y
$2E45: 48                  PHA 
$2E46: 20 04 2F            JSR Inc2c
$2E49: 20 F3 2E            JSR RcpPtr
$2E4C: A0 00       b2E4C   LDY #$00
$2E4E: B1 34               LDA (To),Y
$2E50: 8D D3 0B            STA a0BD3
$2E53: C8                  INY 
$2E54: B1 34               LDA (To),Y
$2E56: 8D D4 0B            STA a0BD4
$2E59: 68                  PLA 
$2E5A: 48                  PHA 
$2E5B: C9 FF               CMP #$FF
$2E5D: D0 06               BNE b2E65
$2E5F: BD 08 0B            LDA PBA.h,X
$2E62: 4C 68 2E            JMP j2E68
$2E65: BD 18 0B    b2E65   LDA PVARS.h,X
$2E68: 18          j2E68   CLC 
$2E69: 71 2C               ADC (From),Y
$2E6B: 91 34               STA (To),Y
$2E6D: 88                  DEY 
$2E6E: B1 2C               LDA (From),Y
$2E70: 91 34               STA (To),Y
$2E72: AD D4 0B            LDA a0BD4
$2E75: 18                  CLC 

Clear index
 get byte from program
 save for later
 increment From pointer
 copy word from (From) to To pointer
 restore byte
 is byte zero? skip ahead
 get byte from relocation table
 store in program
 increment index
 clear carry for add
 get high byte from relocation table
 add base address
 store in program
 jump ahead
Get byte from relocation table
 store in program
 increment index
 get byte from relocation table
 store in program
Increment pointer
 increment pointer
 subtract relEsz from word at 67
 result nonzero? Get next entry
 return

RelocI: Calculate program data based on type 'I' table
Note that this format is not documented in the PROMAL 
manuals.  It appears to be used for overlays or programs 
that require other programs' functions.  Table format 
appears to be the name of the required program followed 
by a type F table.
Set .A to 1
 store at relEsz
 preset index
Increment index
 subtract relEsz from zrelsz.l
 zero? exit with OK status
 get byte from program
 store in loader name
 more bytes? keep copying
 move .Y to .A
 set carry for add
 add to the pointer

 and save on stack
 set .A to 5
 add to relEsz
 determine if program is loaded
 restore our pointer

 
 carry set? program not loaded; error out
Clear index
 get byte from program
 push
 increment pointer
 copy word from (From) to To pointer
Clear index
 get byte from pointer
 store at a0bd3
 increment index
 load next byte
 put at a0bd4
 copy byte on top of stack

 is it $ff?
 no, skip ahead
 get program base address
 skip ahead
Get variable base address
Clear carry for add
 add to program pointer
 store in secondary pointer
 decrement index
 get byte from program
 store in secondary pointer
 get word from program (2e4e)
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$2E76: 6D 32 0C            ADC FHCDBA.h
$2E79: 85 35               STA To+1
$2E7B: AD D3 0B            LDA a0BD3
$2E7E: 85 34               STA To
$2E80: C9 FF               CMP #$FF
$2E82: D0 C8               BNE b2E4C
$2E84: AD D4 0B            LDA a0BD4
$2E87: C9 FF               CMP #$FF
$2E89: D0 C1               BNE b2E4C
$2E8B: 68                  PLA 
$2E8C: 20 04 2F            JSR Inc2c
$2E8F: 20 04 2F            JSR Inc2c
$2E92: 20 E2 2E            JSR subrelsz
$2E95: D0 AA               BNE b2E41
$2E97: 18          b2E97   CLC 
$2E98: 60                  RTS 
$2E99: 38          b2E99   SEC 
$2E9A: 60                  RTS 

$2E9B: A9 02       RelocL  LDA #$02
$2E9D: 8D D2 0B            STA relEsz
$2EA0: A5 67               LDA zrelsz.l
$2EA2: 05 68               ORA zrelsz.h
$2EA4: F0 15               BEQ b2EBB
$2EA6: 20 F3 2E    b2EA6   JSR RcpPtr
$2EA9: B1 34               LDA (To),Y
$2EAB: 91 34               STA (To),Y
$2EAD: C8                  INY 
$2EAE: 18                  CLC 
$2EAF: B1 34               LDA (To),Y
$2EB1: 6D 32 0C            ADC FHCDBA.h
$2EB4: 91 34               STA (To),Y
$2EB6: 20 E2 2E            JSR subrelsz
$2EB9: D0 EB               BNE b2EA6
$2EBB: 60          b2EBB   RTS 

$2EBC: AD 32 0C    RelocA  LDA FHCDBA.h
$2EBF: 38                  SEC 
$2EC0: ED EB 0B            SBC a0BEB
$2EC3: 8D EB 0B            STA a0BEB
$2EC6: A9 02               LDA #$02
$2EC8: 8D D2 0B            STA relEsz
$2ECB: A5 67               LDA zrelsz.l
$2ECD: 05 68               ORA zrelsz.h
$2ECF: F0 10               BEQ b2EE1
$2ED1: 20 F3 2E    b2ED1   JSR RcpPtr
$2ED4: B1 34               LDA (To),Y
$2ED6: 18                  CLC 
$2ED7: 6D EB 0B            ADC a0BEB
$2EDA: 91 34               STA (To),Y
$2EDC: 20 E2 2E            JSR subrelsz
$2EDF: D0 F0               BNE b2ED1
$2EE1: 60          b2EE1   RTS 

$2EE2: A5 67      subrelsz LDA zrelsz.l
$2EE4: 38                  SEC 
$2EE5: ED D2 0B            SBC relEsz
$2EE8: 85 67               STA zrelsz.l
$2EEA: A5 68               LDA zrelsz.h
$2EEC: E9 00               SBC #$00
$2EEE: 85 68               STA zrelsz.h
$2EF0: 05 67               ORA zrelsz.l
$2EF2: 60                  RTS 

$2EF3: A0 00       RcpPtr   LDY #$00
$2EF5: B1 2C               LDA (From),Y
$2EF7: 85 34               STA To
$2EF9: 20 04 2F            JSR Inc2c
$2EFC: 18                  CLC 
$2EFD: B1 2C               LDA (From),Y
$2EFF: 6D 32 0C            ADC FHCDBA.h
$2F02: 85 35               STA To+1
$2F04: E6 2C       Inc2c   INC From

 clear carry for add

 add to To pointer
 compare with $ff
 not equal? go back for more
 get a0bd4
 compare with $ff
 not equal? go back for more
 clean up stack
 increment From
 increment From
 copy byte at (From) to To
 nonzero? go back for more
Everything's okay
 return
Error
 return

RelocL: Calculate program data based on type 'L' table
Note that this is not apparently in use and not 
documented in the PROMAL manuals.
Set .A to 2
 store in relocation table entry size
 check relocation table size

zero? exit.
 copy word from (From) to To
 get byte from (To) to set flags
 store it back
 increment index
 clear carry for add
 get byte from (To)
 add program base address
 store it back
 subtract entry size from relocation table size
 not zero? do another entry
 return

RelocA: calculate program data based on type 'A' table
Note that this is the type used by the relocate utility 
on the PROMAL system disk.  (relocate.s:244)
Get program base address
 set carry for subtract
 subtract a0beb
 store
 set .A to 2
 set entry size to 2
 check relocation table size

 zero? exit.
 copy word at (From) to To
 get byte from pointer
 clear carry for add
 add a0beb
 store
 subtract entry size from table size
 not zero? do more

subrelsz: Subtract relEsz from zrelsz.l
Get zrelsz
 set carry for subtract
 subtract relEsz
 store
 get low byte
 subtract carry
 store
 set zero flag correctly
 return

RcpPtr: Copy pointer at (From) to $2c (To) for relocate
Clear .Y
 get byte via From
 store at To
 increment pointer
 get next byte via From
 add to program base address
 store at To
Increment pointer
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$2F06: D0 02               BNE b2F0A
$2F08: E6 2D               INC From+1
$2F0A: 60          b2F0A   RTS 

$2F0B: AD F6 0C  greloctbl LDA LoadFH
$2F0E: 48                  PHA 
$2F0F: AD F7 0C            LDA LoadFH+1
$2F12: 48                  PHA 
$2F13: AD 2F 0C            LDA FHEAD
$2F16: C9 CD               CMP #$CD
$2F18: D0 14               BNE b2F2E
$2F1A: A9 52               LDA #<52
$2F1C: 8D BC 0B            STA RelHdr
$2F1F: A9 4C               LDA #>4C
$2F21: 8D BD 0B            STA RelHtyp
$2F24: A9 BE               LDA #$BE
$2F26: 48                  PHA 
$2F27: A9 0B               LDA #$0B
$2F29: 48                  PHA 
$2F2A: A9 02               LDA #$02
$2F2C: D0 08               BNE b2F36
$2F2E: A9 BC       b2F2E   LDA #$BC     ;Get reloc header
$2F30: 48                  PHA 
$2F31: A9 0B               LDA #$0B
$2F33: 48                  PHA 
$2F34: A9 04               LDA #$04
$2F36: 48          b2F36   PHA 
$2F37: A9 00               LDA #$00
$2F39: 48                  PHA 
$2F3A: A0 03               LDY #$03
$2F3C: 20 4B 0F            JSR GETBLKF

$2F3F: 68                  PLA 
$2F40: 68                  PLA 
$2F41: D0 05               BNE b2F48
$2F43: 8D BD 0B            STA RelHtyp
$2F46: F0 3D               BEQ b2F85
$2F48: AD BC 0B    b2F48   LDA RelHdr
$2F4B: C9 52               CMP #$52
$2F4D: D0 39               BNE b2F88
$2F4F: 20 8A 2F            JSR RChkMem
$2F52: B0 34               BCS b2F88
$2F54: AD F6 0C            LDA LoadFH
$2F57: 48                  PHA 
$2F58: AD F7 0C            LDA LoadFH+1
$2F5B: 48                  PHA 
$2F5C: AD 18 0C            LDA lofree.l
$2F5F: 85 2C               STA From
$2F61: 48                  PHA 
$2F62: AD 19 0C            LDA lofree.h
$2F65: 85 2D               STA From+1
$2F67: 48                  PHA 
$2F68: AD BE 0B            LDA relsz.l
$2F6B: 85 67               STA zrelsz.l
$2F6D: 48                  PHA 
$2F6E: AD BF 0B            LDA relsz.h
$2F71: 85 68               STA zrelsz.h
$2F73: 48                  PHA 
$2F74: A0 03               LDY #$03
$2F76: 20 4B 0F            JSR GETBLKF
$2F79: 68                  PLA 
$2F7A: CD BF 0B            CMP relsz.h
$2F7D: D0 08               BNE b2F87
$2F7F: 68                  PLA 
$2F80: CD BE 0B            CMP relsz.l
$2F83: D0 03               BNE b2F88
$2F85: 18          b2F85   CLC 
$2F86: 60                  RTS 
$2F87: 68          b2F87   PLA 
$2F88: 38          b2F88   SEC 
$2F89: 60                  RTS 

$2F8A: AD 1A 0C    RChkMem   LDA hifree.l
$2F8D: 38                  SEC 
$2F8E: ED 18 0C            SBC lofree.l
$2F91: 85 69               STA maxparms
$2F93: AD 1B 0C            LDA hifree.h
$2F96: ED 19 0C            SBC lofree.h
$2F99: 85 6A               STA numparms

 no overflow? skip ahead
 increment pointer high byte

 return

Greloctbl: Get relocation table at beginning of free mem
Get loader's file hanlde

 push on stack
 get file type
 is it CD? force an 'L' type relocation table
 no, skip ahead
 get 'R'
 place in header
 get 'L'
 place in header
 put $0BBE (RelHdr+2) on stack

 set .A to 2 (just get table size)
 always branches (lda 2)
Push $0BBC (RelHdr) to stack

 set .A to $04 (header type and size)
Push .A
 clear .A
 push
 set .Y to three parameters
 call GETBLKF 
  (GETBLKF LoadFH,$0BBC,4 -or- GETBLKF LoadFH,$0BBE,2)
 pull and discard high byte 
 pull bytes loaded
 nonzero? continue
 store .A in header type
 always branches (.A has to be zero to get here)
 get relocation header byte
 compare with 'R'
 no? Error out
 
 carry set? error out
 put loader file handle on stack

 put beginning of memory on stack and at From

 put relocation table size on stack and at zrelsz

 set .Y to 3 parameters
 call GETBLKF (GETBLKF FHead, lofree, relsz)
 pull load size
 compare to relative table size

 mismatch? exit with error
Clear carry for OK status
 return
Clean stack up
Set carry for error
 return

RChkMem: ensure sufficient space exists for reloc table
Get end of free memory
 set carry for subtract
 subtract start of free memory
 store at $69
 get end of free memory
 finish subtraction
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$2F9B: AD BE 0B            LDA relsz.l
$2F9E: C5 69               CMP maxparms
$2FA0: AD BF 0B            LDA relsz.h
$2FA3: E5 6A               SBC numparms
$2FA5: 90 43               BCC b2FEA
$2FA7: AD C9 0D            LDA weof.l
$2FAA: CD C5 0D            CMP worg.l
$2FAD: D0 08               BNE b2FB7
$2FAF: AD CA 0D            LDA weof.h
$2FB2: CD C6 0D            CMP worg.h
$2FB5: F0 18               BEQ b2FCF
$2FB7: AD CA 0B    b2FB7   LDA LDBIT7
$2FBA: 38                  SEC 
$2FBB: F0 2D               BEQ b2FEA
$2FBD: AD C5 0D            LDA worg.l
$2FC0: 8D C7 0D            STA wptr.l
$2FC3: 8D C9 0D            STA weof.l
$2FC6: AD C6 0D            LDA worg.h
$2FC9: 8D C8 0D            STA wptr.h
$2FCC: 8D CA 0D            STA weof.h
$2FCF: AD CB 0D    b2FCF   LDA wlim.l
$2FD2: 38                  SEC 
$2FD3: ED 18 0C            SBC lofree.l
$2FD6: 85 69               STA maxparms
$2FD8: AD CC 0D            LDA wlim.h
$2FDB: ED 19 0C            SBC lofree.h
$2FDE: 85 6A               STA numparms
$2FE0: AD BE 0B            LDA relsz.l
$2FE3: C5 69               CMP maxparms
$2FE5: AD BF 0B            LDA relsz.h
$2FE8: E5 6A               SBC numparms
$2FEA: 60          b2FEA   RTS 

$2FEB: 20 15 18    swpmemz JSR getprm
$2FEE:                     .BYTE $33
                           .BYTE $E0
                           .BYTE $38
                           .BYTE $36
                           .BYTE $34
$2FF3: A6 35               LDX To+1
$2FF5: A5 34               LDA To
$2FF7: A0 36               LDY #$36
$2FF9: 20 5F 41            JSR h.swpmem
$2FFC: 4C 69 20            JMP return

$2FFF: AD C2 0B   fixLptrs LDA PrgBit
$3002: 30 56               BMI b305A
$3004: AD 2B 0C            LDA osorg.l
$3007: 48                  PHA 
$3008: AD 2C 0C            LDA osorg.h
$300B: 48                  PHA 
$300C: AD D7 0D            LDA maxmem.l
$300F: 48                  PHA 
$3010: AD D8 0D            LDA maxmem.h
$3013: 48                  PHA 
$3014: AD F9 0C            LDA ESwpSz.l
$3017: 48                  PHA 
$3018: AD FA 0C            LDA ESwpSz.h
$301B: 48                  PHA 
$301C: A0 03               LDY #$03
$301E: 20 9C 0F            JSR swpmem
$3021: AD FE 0C            LDA Exres
$3024: 49 80               EOR #$80
$3026: 8D FE 0C            STA Exres
$3029: A2 06               LDX #$06
$302B: BD CD 0D    b302B   LDA lorg.l,X
$302E: 2C FE 0C            BIT Exres
$3031: 10 13               BPL b3046
$3033: 18                  CLC 
$3034: 6D D0 0B            ADC a0BD0
$3037: 9D CD 0D            STA lorg.l,X
$303A: BD CE 0D            LDA lorg.h,X
$303D: 6D D1 0B            ADC a0BD1
$3040: 9D CE 0D            STA lorg.h,X
$3043: 4C 56 30            JMP j3056
$3046: 38          b3046   SEC 

 store at $6a
 get relative table size
 compare with available memory

 enough space? return with OK status
 get W end of file
 compare with W origin
 not equal? skip ahead
 compare high bytes

 weof=worg? 
 get ldflags bit 7
 set carry
 LDBIT7=0? return
 zero out W file

Get W top limit
 set carry for subtract
 subtract beginning of free ram

 save
 get relocation table size

 subtract free memory to indicate success
 return

Swpmem: swap two areas of RAM
Note that this routine disables ROMs and I/O to gain 
access to all RAM.
Undocumented: SWPMEM (#area1base, #area2base, size)
Get parameters
 must be three parameters
  parameters: WWWx xxxx
  store word on stack at $38 :size
  store word on stack at $36 :#area2base
  store word on stack at $34 :#area1base
Get area1base high byte in .X
 get area1base low byte in .A
 set .Y to $36
 call HAL to perform memory swap
 return

fixLptrs: Adjust library pointers
Check PrgBit flag
 set? exit as there's nothing to do
 put osorg on stack

 put maxmem on stack

 put ESwpSz.l on stack

 set y=3 parameters
 call swpmem (SWPMEM osorg, maxmem, ESwpSz.l)
 get Exres flag
 flip bit 7
 put it back
 set up index
Get library pointers
 is CFE flag set?
 no, skip ahead
 clear carry for add
 add word at bd0 to library pointer
 store

 skip ahead
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$3047: ED D0 0B            SBC a0BD0
$304A: 9D CD 0D            STA lorg.l,X
$304D: BD CE 0D            LDA lorg.h,X
$3050: ED D1 0B            SBC a0BD1
$3053: 9D CE 0D            STA lorg.h,X
$3056: CA          j3056   DEX 
$3057: CA                  DEX 
$3058: 10 D1               BPL b302B
$305A: 60          b305A   RTS 

$305B: A2 00       norealz LDX #$00
$305D: BC A2 30    b305D   LDY realcodes,X
$3060: F0 0D               BEQ b306F
$3062: A9 8B               LDA #$8B
$3064: 99 00 0E            STA dsptch.l,Y
$3067: A9 10               LDA #$10
$3069: 99 01 0E            STA dsptch.h,Y
$306C: E8                  INX 
$306D: D0 EE               BNE b305D
$306F: A2 00       b306F   LDX #$00
$3071: BD C1 30    b3071   LDA realjmps,X
$3074: 85 2C               STA From
$3076: E8                  INX 
$3077: BD C1 30            LDA realjmps,X
$307A: F0 10               BEQ b308C
$307C: 85 2D               STA From+1
$307E: A0 01               LDY #$01
$3080: A9 83               LDA #$83
$3082: 91 2C               STA (From),Y
$3084: C8                  INY 
$3085: A9 10               LDA #$10
$3087: 91 2C               STA (From),Y
$3089: E8                  INX 
$308A: D0 E5               BNE b3071
$308C: A9 00       b308C   LDA #$00
$308E: 8D 16 0C            STA lomem.l
$3091: 8D 18 0C            STA lofree.l
$3094: A2 43               LDX #$43
$3096: A9 64               LDA #$64
$3098: F0 01               BEQ b309B
$309A: E8                  INX 
$309B: 8E 17 0C    b309B   STX lomem.h
$309E: 8E 19 0C            STX lofree.h
$30A1: 60                  RTS 
$30A2:           realcodes .BYTE $08,$0E,$14,$1A
                           .BYTE $20,$34,$3C,$44
$30AA:                     .BYTE $4C,$52,$58,$78
                           .BYTE $80,$86,$8C,$94
$30B2:                     .BYTE $9C,$A0,$A6,$AC
                           .BYTE $B0,$B6,$D2,$D4
$30BA:                     .BYTE $D6,$DA,$DC,$DE
                           .BYTE $E4,$F4,$00
$30C1:            realjmps .BYTE $A8,$0F,$AB,$0F,$00,$00

$30C7: 68          pjsrz   PLA 
$30C8: 8D D5 0B            STA pjsrv.l
$30CB: 68                  PLA 
$30CC: 8D D6 0B            STA pjsrv.h
$30CF: AD 56 0C            LDA regf
$30D2: 29 E7               AND #$E7
$30D4: 8D 56 0C            STA regf
$30D7: C0 06               CPY #$06
$30D9: 90 03               BCC b30DE
$30DB: 4C 80 10            JMP e.sys
$30DE: C0 02       b30DE   CPY #$02
$30E0: 90 08               BCC b30EA
$30E2: 68                  PLA 
$30E3: 68                  PLA 
$30E4: 99 51 0C            STA mlp,Y
$30E7: 88                  DEY 
$30E8: D0 F4               BNE b30DE
$30EA: C0 01       b30EA   CPY #$01
$30EC: D0 08               BNE b30F6
$30EE: 68                  PLA 
$30EF: 8D 52 0C            STA mlp+1

Set carry for subtract
 subtract word at a0bd0 from pointers
 store

Decrement index

 more pointers to adjust?
 yes, loop back for more

Noreal: Unload the floating point tool set and adjust 
memory.  Note that this does NOT clean up loaded programs 
on its own.
Set up index
Get a byte from the FP bytecode table
 end of table? exit loop
 get $8b (lower half of syserr: 108b)
 store in dispatch table
 get $10 (upper half of syserr: 108b)
 store in dispatch table
 increment index
 more to do? loop back.
Reset index
Get a low byte from the FP jump table
 store in pointer
 increment index
 get a high byte from the FP jump table
 zero byte? process complete
 store in pointer
 set up index
 get lower half of syserr: 1083
 store in jump table
 increment pointer
 get upper half of syserr: 1083
 increment pointer
 increment index
 more to do? loop back
 get 0 into .A
 zero out lomem.l
 zero out lofree.l
 get $43 into .X
 get $64 into .A
 branch if zero to 309b (will not branch, lda #$64)
 increment x
 set lomem to 4300
 set lofree to 4300
 return
Bytecodes for the floating point toolset

Jump table addresses for the FP toolset

Pjsr: Call ML subroutine from bytecode program
4-29: JSR [Address [,Areg [,Xreg [,Yreg [,Flags ]]]]]
Get caller address

 save
 get flags
 mask break and decimal flags off
 store
 6 parameters?
 5 or less, proceed
 jump to system error
Two parameters?
 two or less, skip ahead
 pull and discard byte
 pull processor state information from stack
 store
 decrement index
 nonzero? keep going
One parameter?
 no, skip ahead
 pull target address
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$30F2: 68                  PLA 
$30F3: 8D 51 0C            STA mlp
$30F6: AD 56 0C    b30F6   LDA regf
$30F9: 48                  PHA 
$30FA: AD 53 0C            LDA rega
$30FD: AE 54 0C            LDX regx
$3100: AC 55 0C            LDY regy
$3103: 28                  PLP 
$3104: 20 1F 31            JSR s311F
$3107: 08                  PHP 
$3108: D8                  CLD 
$3109: 8D 53 0C            STA rega
$310C: 8E 54 0C            STX regx
$310F: 8C 55 0C            STY regy
$3112: 68                  PLA 
$3113: 8D 56 0C            STA regf
$3116: AD D6 0B            LDA pjsrv.h
$3119: 48                  PHA 
$311A: AD D5 0B            LDA pjsrv.l
$311D: 48                  PHA 
$311E: 60                  RTS 
$311F: 6C 51 0C    s311F   JMP (mlp)

$3122: 68          gettstz PLA 
$3123: 85 3A               STA Parent
$3125: 68                  PLA 
$3126: 85 3B               STA Parent+1
$3128: C0 01               CPY #$01
$312A: F0 03               BEQ b312F
$312C: 4C 80 10            JMP e.sys
$312F: 68          b312F   PLA 
$3130: 68                  PLA 
$3131: 20 B5 41            JSR h.gettst
$3134: A9 00               LDA #$00
$3136: 2A                  ROL 
$3137: 4C 68 20            JMP retbyte

$313A:            PNAMEtbl .BYTE $00,$00,$00,$00
                           .BYTE $00,$00,$00,$00
$3142:                     .BYTE $00,$00,$00,$00
                           .BYTE $00,$00,$00,$00
$314A:                     .BYTE $00,$00,$00,$00
                           .BYTE $00,$00,$00,$00
$3152:                     .BYTE $00,$00,$00,$00
                           .BYTE $00,$00,$00,$00
$315A:                     .BYTE $00,$00,$00,$00
                           .BYTE $00,$00,$00,$00
$3162:                     .BYTE $00,$00,$00,$00
                           .BYTE $00,$00,$00,$00
$316A:                     .BYTE $00,$00,$00,$00
                           .BYTE $00,$00,$00,$00
$3172:                     .BYTE $00,$00,$00,$00
                           .BYTE $00,$00,$00,$00
$317A:                     .BYTE $00,$00,$00,$00
                           .BYTE $00,$00,$00,$00
$3182:                     .BYTE $00,$00,$00,$00
                           .BYTE $00,$00,$00,$00
$318A:                     .BYTE $00,$00,$00,$00
                           .BYTE $00,$00,$00,$00
$3192:                     .BYTE $00,$00,$00,$00
                           .BYTE $00,$00,$00,$00
$319A:                     .BYTE $00,$00,$00,$00
                           .BYTE $00,$00,$00,$00 
$31A2:                     .BYTE $00,$00,$00,$00
                           .BYTE $00,$00,$00,$00
$31AA:                     .BYTE $00,$00,$00,$00
                           .BYTE $00,$00,$00,$00
$31B2:                     .BYTE $00,$00,$00,$00
                           .BYTE $00,$00,$00,$00
$31BA:                     .BYTE $00,$00,$00,$00
                           .BYTE $00,$00,$00,$00
$31C2:                     .BYTE $00,$00,$00,$00
                           .BYTE $00,$00,$00,$00
$31CA:                     .BYTE $00,$00,$00,$00
                           .BYTE $00,$00,$00,$00
$31D2:                     .BYTE $00,$00,$00,$00
                           .BYTE $00,$00,$00,$00
$31DA:                     .BYTE $00,$00,$00,$00
                           .BYTE $00,$00,$00,$00

 put in place
 get flags register
 push
 get .A
 get .X
 get .Y
 pull processor status
 call s311f to enter routine via vector
 push processor status
 clear decimal flag
 store .A
 store .X
 store .Y
 pull processor status
 store flags
 get caller address

 put on stack
 return
Jump to subroutine (NMOS 6502 doesn't have jsr (indirect))

Gettst: Get T device status
4-24: bytevar=GETTST(IOflag)
Get caller address

 save for later
 one parameter?
 yes, proceed
 jump to system error handler
Pull and discard high byte
 pull IOflag
 call HAL to get T device status
 clear .A
 Rotate carry into bit 0
 return

[313a: Program name table]

[319a: file handle table]
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$31E2:                     .BYTE $00,$00,$00,$00
                           .BYTE $00,$00,$00,$00
$31EA:                     .BYTE $00,$00,$00,$00
                           .BYTE $00,$00,$00,$00
$31F2:                     .BYTE $00,$00,$00,$00
                           .BYTE $00,$00,$00,$00
$31FA:                     .BYTE $00,$00,$00,$00
                           .BYTE $00,$00,$00,$00
$3202:                     .BYTE $00,$00,$00,$00
                           .BYTE $00,$00,$00,$00
$320A:                     .BYTE $00,$00,$00,$00
                           .BYTE $00,$00,$00,$00
$3212:                     .BYTE $00,$00,$00,$00
                           .BYTE $00,$00,$00,$00
$321A:                     .BYTE $00,$00,$00,$00

PROMAL System Hardware Abstraction Layer
The system Hardware Abstraction Layer, abbreviated as “HAL”, is responsible for converting calls from PROMAL to a method 
and format understood by the system's underlying firmware.  It also handles any tasks in software that the firmware does not 
provide directly, such as moving or exchanging blocks of memory or handling system interrupts.

$321E: D8          sysirq  CLD 
$321F: AC A2 0C            LDY brkflag
$3222: D0 1F               BNE dousrbrk
$3224: A5 91               LDA stopflag
$3226: 30 18               BMI contirq
$3228: C9 7B               CMP #$7B
$322A: F0 03               BEQ ctrlbrk
$322C: EE A2 0C            INC brkflag
$322F: EE A2 0C    ctrlbrk INC brkflag
$3232: A9 32               LDA #$32
$3234: 48                  PHA 
$3235: A9 61               LDA #$61
$3237: 48                  PHA 
$3238: 08                  PHP 
$3239: 68                  PLA 
$323A: 29 FB               AND #$FB
$323C: 48                  PHA 
$323D: 48                  PHA 
$323E: 48                  PHA 
$323F: 48                  PHA 
$3240: 6C A0 0C    contirq JMP (dfltirq.l)

$3243: A5 91      dousrbrk LDA stopflag
$3245: 10 F9               BPL contirq
$3247: 68                  PLA 
$3248: 68                  PLA 
$3249: 68                  PLA 
$324A: 68                  PLA 
$324B: 68                  PLA 
$324C: 68                  PLA 
$324D: AC A2 0C            LDY brkflag
$3250: A9 00               LDA #$00
$3252: 8D A2 0C            STA brkflag
$3255: 88                  DEY 
$3256: D0 E8               BNE contirq
$3258: 58                  CLI 
$3259: A2 01               LDX #$01
$325B: 20 F5 38            JSR cleanup
$325E: 4C 71 10            JMP usrbrk
$3261: 4C 61 32   stallbrk JMP stallbrk

$3264: 48        CkPETSCII PHA 
$3265: AD 18 D0            LDA $D018
$3268: 4A                  LSR 
$3269: 4A                  LSR 
$326A: 68                  PLA 
$326B: B0 01               BCS ToLower
$326D: 60                  RTS 

$326E: C9 41       ToLower CMP #$41     ;'A'
$3270: 90 06               BCC b3278
$3272: C9 5B               CMP #$5B     ;'['
$3274: B0 03               BCS ToUpper

Sysirq: this routine handles the system IRQ routine to 
perform a check on the user break key
Clear decimal flag
 check for break flag
 it's set, perform user break
 check kernal stop flag
 unset, continue with normal irq
 is it ctrl-stop?
 yes, handle stop key
 increment the break flag
Increment the break flag
 push $3261 to stack so the system will RTI to stallbrk

 push processor status
 pull status to .A
 clear irq flag
 fill stack with placebo data

 push processor status
 jump to default irq routine

Is the stop flag set?
 no, continue with normal irq
 clean up the stack

 get break flag
 clear .A
 clear break flag
 decrement .Y
 zero? Continue IRQ (This appears to be a debounce)
 clear interrupt disable flag
 set .X to 1
 call cleanup to end program
 jump to user break handler

CkPETSCII: check character for PETSCII mode
Save character
 get VICII memory control

 shift character set switch into carry
 restore character
 in upper/lower mode? convert to lower case
 return

ToLower: Convert character to lower case
Compare with 'A'
 lower? exit.
 compare with '['
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$3276: 09 20               ORA #$20     ;to lower case
$3278: 60          b3278   RTS 

$3279: C9 61       ToUpper CMP #$61     ;'a'
$327B: 90 06               BCC b3283
$327D: C9 7B               CMP #$7B     ;'{'
$327F: B0 02               BCS b3283
$3281: 29 DF               AND #$DF     ;to upper case
$3283: 60          b3283   RTS 

$3284: C9 A0       ToASCII CMP #$A0     ;Shift-space
$3286: D0 02               BNE b328A
$3288: A9 20               LDA #$20     ;' '
$328A: C9 C1       b328A   CMP #$C1     ;shift-A (PETSCII)
$328C: 90 06               BCC b3294
$328E: C9 DB               CMP #$DB
$3290: B0 02               BCS b3294
$3292: 49 A0               EOR #$A0
$3294: 60          b3294   RTS 

$3295: 48          h.fCkEOF   PHA 
$3296: AE A3 0C            LDX h.fileN
$3299: A5 90               LDA kern.ST
$329B: 18                  CLC 
$329C: F0 1F               BEQ b32BD
$329E: C9 40               CMP #$40
$32A0: D0 0C               BNE b32AE
$32A2: BD 8E 0C            LDA h.FHeof,X
$32A5: 30 11               BMI b32B8
$32A7: 38                  SEC 
$32A8: 7E 8E 0C            ROR h.FHeof,X
$32AB: 18                  CLC 
$32AC: 90 0F               BCC b32BD
$32AE: BD 8E 0C    b32AE   LDA h.FHeof,X
$32B1: 30 05               BMI b32B8
$32B3: A9 02               LDA #$02
$32B5: 8D 0C 0C            STA dioerr
$32B8: 68          b32B8   PLA 
$32B9: A9 00               LDA #$00
$32BB: 38                  SEC 
$32BC: 48                  PHA 
$32BD: 68          b32BD   PLA 
$32BE: 60                  RTS 

$32BF: 4C C2 32    IsCapLk JMP IsCpLk
$32C2: A4 D3       IsCpLk  LDY crsrcol
$32C4: 20 E2 32    j32C4   JSR GCcurs
$32C7: CD 05 10            CMP bkeyalk
$32CA: D0 0B               BNE b32D7
$32CC: AD FF 0D            LDA alphalk
$32CF: 49 80               EOR #$80
$32D1: 8D FF 0D            STA alphalk
$32D4: 4C C4 32            JMP j32C4
$32D7: 2C FF 0D    b32D7   BIT alphalk
$32DA: 10 03               BPL b32DF
$32DC: 20 79 32            JSR ToUpper
$32DF: 60          b32DF   RTS 

$32E0: A4 D3               LDY crsrcol

$32E2: AD FF 0C   GCcurs   LDA Cblnkrat
$32E5: F0 3E               BEQ b3325
$32E7: 20 29 3D            JSR StColrP
$32EA: AD 86 02            LDA ccolor
$32ED: 91 F3               STA (colrptr),Y
$32EF: B1 D1               LDA (scrnptr),Y
$32F1: 48                  PHA 
$32F2: 49 80               EOR #$80
$32F4: 91 D1               STA (scrnptr),Y
$32F6: 98                  TYA 
$32F7: 48                  PHA 
$32F8: AE FF 0C    j32F8   LDX Cblnkrat
$32FB: 86 CD               STX Cblnktim
$32FD: 20 31 33    b32FD   JSR h.conin
$3300: C9 00               CMP #$00
$3302: D0 19               BNE b331D

 too high? convert to uppercase
 convert to lowercase
 return

ToUpper: Convert character to upper case
Compare with 'a'
 lower, exit
 compare with '{'
 too high? exit
 convert to upper case
 return

ToASCII: Convert character from PETSCII to ASCII
Compare with shifted space
 no? skip ahead
 change shift-space to space
 compare with PETSCII shifted 'A'
 too low, exit
 compare with PETSCII shifted '['
 too high, exit
 flip case and high bit to convert
 return

h.fCkEOF: Check file for EOF
Save .A
 get logical file number
 get ST
 clear carry
 ST = 0? continue
 ST = end of file?
 no, skip ahead
 get file handle eof flag
 flag aleady set? exit with error
 set carry
 set file handle eof flag
 clear carry
 branch to exit
 get file handle eof flag
 set? exit with 0
 set .A to 2
 save in disk IO error
 pull and discard byte on stack
 clear .A
 set carry
 put 0 on stack
Pull result
 return

IsCapLk: Check for capslock key and adjust character
Jump to capslock check
Get cursor column
Get keyboard input with cursor
 is it the capslock key?
 no, skip ahead
 get capslock flag
 flip
 store
 loop back
Is the capslock flag set?
 no, skip ahead
 convert character to uppercase
Return

This doesn't appear to be referenced.

GCcurs: get character with cursor
Get cursor blink rate
 is it zero? Jump ahead without cursor
 adjust color ram pointer
 get current color
 store in color ram
 get character from screen pointer
 save for later
 invert it
 store to screen
 transfer .Y to .A
 save on stack
Get cursor blink rate
 copy to curor blink timer
Call HAL to get character
 character not zero? return it
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$3304: CE D3 0C            DEC a0CD3
$3307: D0 F4               BNE b32FD
$3309: 24 CD               BIT Cblnktim
$330B: 30 F0               BMI b32FD
$330D: C6 CD               DEC Cblnktim
$330F: D0 EC               BNE b32FD
$3311: 68                  PLA 
$3312: 48                  PHA 
$3313: A8                  TAY 
$3314: B1 D1               LDA (scrnptr),Y
$3316: 49 80               EOR #$80
$3318: 91 D1               STA (scrnptr),Y
$331A: 4C F8 32            JMP j32F8
$331D: AA          b331D   TAX 
$331E: 68                  PLA 
$331F: A8                  TAY 
$3320: 68                  PLA 
$3321: 91 D1               STA (scrnptr),Y
$3323: 8A                  TXA 
$3324: 60                  RTS 
$3325: 8C D4 0C    b3325   STY scrpos
$3328: 20 31 33    b3328   JSR h.conin
$332B: F0 FB               BEQ b3328
$332D: AC D4 0C            LDY scrpos
$3330: 60                  RTS 

$3331: 20 CC FF    h.conin JSR $FFCC
$3334: 20 E4 FF            JSR $FFE4
$3337: 20 84 32            JSR ToASCII
$333A: 4C 64 32            JMP CkPETSCII

$333D: 8E BB 0C    h.getin STX h.xsav1
$3340: 8C BC 0C            STY h.ysav1
$3343: E0 F0               CPX #$F0
$3345: 90 03               BCC b334A
$3347: 4C 64 33            JMP h.spcFin
$334A: 8E A3 0C    b334A   STX h.fileN
$334D: 20 C6 FF            JSR $FFC6
$3350: 20 CF FF            JSR $FFCF
$3353: 20 95 32            JSR h.fCkEOF
$3356: 48                  PHA 
$3357: 08                  PHP 
$3358: 20 CC FF            JSR $FFCC
$335B: 28                  PLP 
$335C: 68                  PLA 
$335D: AE BB 0C            LDX h.xsav1
$3360: AC BC 0C            LDY h.ysav1
$3363: 60                  RTS 

$3364: 8E CA 0C    h.spcFin   STX h.xsav
$3367: 8C CB 0C            STY h.ysav
$336A: 8A                  TXA 
$336B: 18                  CLC 
$336C: 69 10               ADC #$10
$336E: AA                  TAX 
$336F: BD 8C 33            LDA f338C,X
$3372: 8D 8A 33            STA a338A
$3375: BD 8D 33            LDA f338D,X
$3378: 8D 8B 33            STA a338B
$337B: 20 89 33            JSR s3389
$337E: 90 02               BCC b3382
$3380: A9 00               LDA #$00
$3382: AC CB 0C    b3382   LDY h.ysav
$3385: AE CA 0C            LDX h.xsav
$3388: 60                  RTS 
                   a338A   =*+$01
                   a338B   =*+$02
$3389: 4C 83 10    s3389   JMP e.run    ;selfmod
                   f338D   =*+$01
$338C:             f338C   .WORD e.redio ;$107D
$338E:                     .WORD h.getT  ;$33FA
$3390:                     .WORD h.ReadL ;$33B1
$3392:                     .WORD h.ReadW ;$33B5
$3394:                     .WORD h.retCS ;$33AD
$3396:                     .WORD e.redio ;$107D
$3398:                     .WORD e.redio ;$107D
$339A:                     .WORD h.keyin ;$339C

 decrement counter at a0cd3
 non-zero? check for key again
 check flag at blink timer
 check high bit in blink timer
 set? no cursor blink; check for key again
 decrement blink timer
 not zero? check for key again
 copy screen position from stack
 put it back
 put copy position to index
 get byte from screen
 invert it
 put it back
 restart cursor blink routine
Transfer key to .X
 screen position from stack
 put it in .Y
 character from stack
 put it on screen
 put key input in .A
 return
Save screen position
Check for key input
 no key? check again
 restore screen position
 return

H.conin: Get key input from system firmware
Clear all input channels
 get a byte from keyboard
 convert to ASCII
 check for PETSCII conversion and return

h.getin: get input for getcf and h.getln
Save .X
 save .Y
 compare .X with $f0
 smaller? continue
 jump ahead
 get h.fileN
Open file for input
 get character
 check for EOF
 save .A
 save status register
reset IO
 restore status register
 restore .A
 restore .X
 restore .Y
 return

h.spcFin: Handle special file input
Save .X
 save .Y
 move .X to .A
 clear carry for add
 adjust index for pointer use
 move back to index
 set up selfmod jump

 call subroutine according to table
 no error? return result
 clear result
Restore .Y
 restore .X
 return

 self modifying jump

e.redio : redirect error
h.getT  : get byte from T device
h.ReadL : get byte from L device
h.ReadW : get byte from W device
h.retCS : return with carry set
e.redio : redirect error
e.redio : redirect error
h.keyin : get keyboard input
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$339C: 20 BF 32    h.keyin JSR IsCapLk
$339F: C9 1A               CMP #$1A
$33A1: F0 0A               BEQ h.retCS
$33A3: 48                  PHA 
$33A4: 20 64 32            JSR CkPETSCII
$33A7: 20 D2 FF            JSR $FFD2
$33AA: 68                  PLA 
$33AB: 18                  CLC 
$33AC: 60                  RTS 

$33AD: A9 00       h.retCS LDA #$00
$33AF: 38                  SEC 
$33B0: 60                  RTS 

$33B1: A2 08      h.ReadL  LDX #$08
$33B3: D0 02               BNE b33B7

$33B5: A2 00       h.ReadW LDX #$00
$33B7: 8C C2 0C    b33B7   STY ysav1
$33BA: A0 00               LDY #$00
$33BC: A5 16               LDA scratch16
$33BE: 48                  PHA 
$33BF: A5 17               LDA scratch17
$33C1: 48                  PHA 
$33C2: BD C7 0D            LDA wptr.l,X
$33C5: 85 16               STA scratch16
$33C7: DD C9 0D            CMP weof.l,X
$33CA: BD C8 0D            LDA wptr.h,X
$33CD: 85 17               STA scratch17
$33CF: FD CA 0D            SBC weof.h,X
$33D2: B0 1B               BCS b33EF
$33D4: 08                  PHP 
$33D5: 78                  SEI 
$33D6: A5 01               LDA pport
$33D8: 48                  PHA 
$33D9: 29 FC               AND #$FC
$33DB: 85 01               STA pport
$33DD: A0 00               LDY #$00
$33DF: B1 16               LDA (scratch16),Y
$33E1: A8                  TAY 
$33E2: 68                  PLA 
$33E3: 85 01               STA pport
$33E5: 28                  PLP 
$33E6: FE C7 0D            INC wptr.l,X
$33E9: D0 03               BNE b33EE
$33EB: FE C8 0D            INC wptr.h,X
$33EE: 18          b33EE   CLC 
$33EF: 68          b33EF   PLA 
$33F0: 85 17               STA scratch17
$33F2: 68                  PLA 
$33F3: 85 16               STA scratch16
$33F5: 98                  TYA 
$33F6: AC C2 0C            LDY ysav1
$33F9: 60                  RTS 

$33FA: A2 02       h.getT  LDX #$02
$33FC: 20 C6 FF            JSR $FFC6
$33FF: 20 C3 41    b33FF   JSR h.gTinST
$3402: B0 06               BCS b340A
$3404: F0 F9               BEQ b33FF
$3406: A9 00       b3406   LDA #$00
$3408: F0 26               BEQ b3430
$340A: 20 E4 FF    b340A   JSR $FFE4
$340D: 48                  PHA 
$340E: AD 97 02            LDA h.tST
$3411: 0D F0 0D            ORA tdevst
$3414: 8D F0 0D            STA tdevst
$3417: 68                  PLA 
$3418: 2C EF 0D            BIT tdevraw
$341B: 30 12               BMI b342F
$341D: CD ED 0D            CMP teofch
$3420: F0 E4               BEQ b3406
$3422: C9 00               CMP #$00

H.keyin: Call system firmware for keyboard input
Check for capslock
 ctrl-z? (fixme: this is a bug)
 yes, exit with carry
 push result
 check for PETSCII conversion
 print character
 restore result
 clear carry
 return

b33ad: Clear .A and return with carry set
Clear .A
 set carry to indicate error
 return

h.ReadL: Read a byte from L 
This routine is referred to by the table at $338c
set .X to 8
 jump to 33b7 (always branches; ldx #8)

h.ReadW: Read a byte from W
Set .X to 0
Store .Y at ysav1
 clear .Y
 get word at $16

 put on stack
 get W pointer
 put at $16
 compare with W eof
 get W pointer high
 store at $17
 compare with W eof
 smaller? Return carry set to indicate error
 save status register
 disable interrupts
 get memory map
 save
 clear all roms off
 set memory map
 clear .Y
 get a byte via pointer at 16
 save in .Y
 restore memory map
 set old memory map
 restore status register
 increment W pointer
 no overflow? skip ahead
 increment W pointer high
 clear carry
 restore word at $16 from stack

 move result to .A
 restore .Y
 return

h.getT: Get a byte from T device
Set channel to 2
 open channel for input
Get T input status
 carry set?  skip ahead to get character
 result zero? check again
 clear .A
 branch to exit (always branches; lda #0)
 get character from file 2 (T)
 save character
 get T status
 combine with promal T status bits
 save
 restore input character
 check raw device flag
 set? skip conversion
 EOF character
 yes, indicate EOF
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$3424: F0 D9               BEQ b33FF
$3426: C9 0A               CMP #$0A
$3428: D0 05               BNE b342F
$342A: 2C EE 0D            BIT tdevalf
$342D: 70 DB               BVS b340A
$342F: 18          b342F   CLC 
$3430: 08          b3430   PHP 
$3431: 48                  PHA 
$3432: 20 CC FF            JSR $FFCC
$3435: 68                  PLA 
$3436: 28                  PLP 
$3437: 60                  RTS 

$3438: 8D C9 0C   h.putspc STA h.asav
$343B: 8E CA 0C            STX h.xsav
$343E: 8C CB 0C            STY h.ysav
$3441: 8A                  TXA 
$3442: 18                  CLC 
$3443: 69 10               ADC #$10
$3445: AA                  TAX 
$3446: BD 6C 34            LDA f346C,X
$3449: 8D 6A 34            STA a346A
$344C: BD 6D 34            LDA f346D,X
$344F: 8D 6B 34            STA a346B
$3452: AD C9 0C            LDA h.asav
$3455: 20 69 34            JSR s3469
$3458: 90 05               BCC b345F
$345A: A9 01               LDA #$01
$345C: 8D 0C 0C            STA dioerr
$345F: AC CB 0C    b345F   LDY h.ysav
$3462: AE CA 0C            LDX h.xsav
$3465: AD C9 0C            LDA h.asav
$3468: 60                  RTS 
                   a346A   =*+$01
                   a346B   =*+$02
$3469: 4C 83 10    s3469   JMP e.run
                   f346D   =*+$01
$346C:             f346C   .WORD h.WriteP ;$351B
$346E:                     .WORD h.WriteT ;$3532
$3470:                     .WORD h.WriteL ;$347C
$3472:                     .WORD h.WriteW ;$3480
$3474:                     .WORD h.RetCC  ;$3530
$3476:                     .WORD h.PutScr ;$34EE
$3478:                     .WORD h.conout ;$34DD
$347A:                     .WORD e.redio  ;$107D

$347C: A2 08     h.WriteL  LDX #$08
$347E: D0 02               BNE b3482

$3480: A2 00       h.writeW  LDX #$00
$3482: 8C C2 0C    b3482   STY ysav1
$3485: A8                  TAY 
$3486: A5 16               LDA scratch16
$3488: 48                  PHA 
$3489: A5 17               LDA scratch17
$348B: 48                  PHA 
$348C: BD C7 0D            LDA wptr.l,X
$348F: 85 16               STA scratch16
$3491: DD CB 0D            CMP wlim.l,X
$3494: BD C8 0D            LDA wptr.h,X
$3497: 85 17               STA scratch17
$3499: FD CC 0D            SBC wlim.h,X
$349C: B0 35               BCS b34D3
$349E: 08                  PHP 
$349F: 78                  SEI 
$34A0: A5 01               LDA pport
$34A2: 48                  PHA 
$34A3: 29 FC               AND #$FC
$34A5: 85 01               STA pport
$34A7: 98                  TYA 
$34A8: A0 00               LDY #$00
$34AA: 91 16               STA (scratch16),Y
$34AC: 68                  PLA 
$34AD: 85 01               STA pport
$34AF: 28                  PLP 
$34B0: FE C7 0D            INC wptr.l,X
$34B3: D0 03               BNE b34B8
$34B5: FE C8 0D            INC wptr.h,X

 zero?
 yes, check again for character
 ctrl-j?
 no, return character
 automatically add CR on LF?
 yes, get next character
Clear carry for OK status
Save processor status
 save .A
 reset channels to default
 restore .A
 restore processor status
 return

h.putspc: Handle special files for putf and putblkf
Save .A
 save .X
 save .Y
 transfer .X to .A
 clear carry for add
 adjust file number for poniter use
 set up index
 get byte from table

 set up jump address
 restore .A
 call subroutine
 carry clear? no error
 set .A to 1
 set up disk IO error
Restore .Y
 restore .X
 restore .A
 return

Self-modifying jump to access subroutines

h.WriteP : Write P device (Printer)
h.WriteT : Write T device (Telephone/rs232)
h.WriteL : Write L device (Library file)
h.writeW : Write W device (Workspace file)
h.RetCC  : Clear carry and return
h.PutScr : Send character to screen with charset adjust
h.conout : Send character to console
e.redio  : Illegal IO redirection

h.WriteL: Write a byte to L device
Set .X to 8
 recycle code ahead

h.writeW: Write a byte to W device
Set .X to 0
Save .Y
 save character in .Y
 get word at $16
 

 preserve on stack
 get device pointer
 save at $16
 compare with device limit
 get device pointer high
 save at $17
 compare with device limit high
 carry set? Error out
 save processor status
 disable interrupts
 get memory map
 save on stack
 clear roms and IO off map
 set map
 restore character
 set incex
 save character to device
 restore memory map from stack
 reset old map
 pull processor status
 increment device pointer
 no overflow? skip ahead
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$34B8: BD C7 0D    b34B8   LDA wptr.l,X
$34BB: DD C9 0D            CMP weof.l,X
$34BE: BD C8 0D            LDA wptr.h,X
$34C1: FD CA 0D            SBC weof.h,X
$34C4: 90 0C               BCC b34D2
$34C6: BD C7 0D            LDA wptr.l,X
$34C9: 9D C9 0D            STA weof.l,X
$34CC: BD C8 0D            LDA wptr.h,X
$34CF: 9D CA 0D            STA weof.h,X
$34D2: 18          b34D2   CLC 
$34D3: 68          b34D3   PLA 
$34D4: 85 17               STA scratch17
$34D6: 68                  PLA 
$34D7: 85 16               STA scratch16
$34D9: AC C2 0C            LDY ysav1
$34DC: 60                  RTS 

$34DD: 48         h.conout PHA 
$34DE: 20 CC FF            JSR $FFCC
$34E1: 68                  PLA 
$34E2: C9 0C               CMP #$0C
$34E4: D0 02               BNE b34E8
$34E6: A9 93               LDA #$93
$34E8: 20 64 32    b34E8   JSR CkPETSCII
$34EB: 4C D2 FF            JMP $FFD2

$34EE: 48        h.PutScr  PHA 
$34EF: AD 11 D0            LDA $D011
$34F2: 29 60               AND #$60
$34F4: F0 17               BEQ b350D
$34F6: A9 1B               LDA #$1B
$34F8: 8D 11 D0            STA $D011
$34FB: A9 17               LDA #$17
$34FD: 8D 18 D0            STA $D018
$3500: A9 C8               LDA #$C8
$3502: 8D 16 D0            STA $D016
$3505: AD 00 DD            LDA $DD00
$3508: 09 03               ORA #$03
$350A: 8D 00 DD            STA $DD00
$350D: AD 18 D0    b350D   LDA $D018
$3510: 6A                  ROR 
$3511: 6A                  ROR 
$3512: 68                  PLA 
$3513: B0 C8               BCS h.conout
$3515: 20 79 32            JSR ToUpper
$3518: 4C DD 34            JMP h.conout

$351B: A2 03      h.WriteP LDX #$03
$351D: 2C F4 0D            BIT c64pul
$3520: 10 03               BPL b3525
$3522: 20 64 32            JSR CkPETSCII
$3525: 48          b3525   PHA 
$3526: 20 C9 FF            JSR $FFC9
$3529: 68                  PLA 
$352A: 20 D2 FF            JSR $FFD2
$352D: 20 CC FF            JSR $FFCC

$3530: 18        h.RetCC   CLC 
$3531: 60                  RTS 

$3532: A2 02     h.WriteT  LDX #$02
$3534: 48                  PHA 
$3535: 20 C9 FF            JSR $FFC9
$3538: 68                  PLA 
$3539: 2C EF 0D            BIT tdevraw
$353C: 30 0E               BMI b354C
$353E: C9 0D               CMP #$0D
$3540: D0 0A               BNE b354C
$3542: 2C EE 0D            BIT tdevalf
$3545: 10 05               BPL b354C
$3547: 20 D2 FF            JSR $FFD2
$354A: A9 0A               LDA #$0A
$354C: 20 D2 FF    b354C   JSR $FFD2
$354F: 20 CC FF            JSR $FFCC
$3552: 18                  CLC 
$3553: 60                  RTS 

 increment device pointer high
Get device pionter low
 compare with device EOF
 get device pointer high
 compare with device eof
 carry clear? All is good, exit
 get device pointer
 adjust device EOF
 get device pointer high 
 adjust device EOF hig
Clear carry for OK status
 restore word at $16

 save
 restore .Y
 return

h.conout: Send character to system console
Preserve character
 call system firmware to set default output
 restore character
 is it ctrl-L?
 no, skip ahead
 set character to $93 (shift-home)
Check for PETSCII conversion
 echo character to output and return

h.PutScr: send character to screen with charset adjust
Presrve character
 get VicII control register
 check for extended or bitmap mode
 not set? jump ahead
 set normal vicII text mode up

Get vicII memory pointer

 rotate charset into carry
 restore character
 upper/lower set? send character to console
 convert to uppercase for upper/lower mode
 send character to console

h.WriteP: Send character to P device
Set .X to kernal file id 3
 check printer uppercase flag
 not set, skip ahead
 check for PETSCII conversion
Preserve character
 set output to file 3 (printer)
 restore character
 send character to device
 restore default output

h.RetCC: Clear carry and return
 clear carry
 return

h.WriteT: Write T device
Set file to 2
 preserve character
 set output file
 restore character
 check T raw flag
 set? jump around character processing
 compare with carriage return
 no, skip ahead
 check for auto linefeed flag
 no, skip again
 send CR to T
 set character to linefeed
Send character to T
 restore default channels
 clear carry
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$3554: E0 F0      h.putf   CPX #$F0
$3556: 90 03               BCC b355B
$3558: 4C 38 34            JMP h.putspc
$355B: 8E A3 0C    b355B   STX h.fileN
$355E: 48                  PHA 
$355F: 20 C9 FF            JSR $FFC9
$3562: 68                  PLA 
$3563: 20 D2 FF            JSR $FFD2
$3566: 20 CC FF            JSR $FFCC
$3569: AE A3 0C            LDX h.fileN
$356C: 60                  RTS 

$356D: C9 50     h.getln   CMP #$50
$356F: 90 02               BCC b3573
$3571: A9 50               LDA #$50
$3573: A2 00       b3573   LDX #$00
$3575: 8E FC 0C            STX EdlnMode
$3578: 8E E6 41            STX a41E6
$357B: A2 E6               LDX #$E6
$357D: A0 41               LDY #$41
$357F: 20 5F 3E            JSR h.edline
$3582: A2 E6               LDX #$E6
$3584: A0 41               LDY #$41
$3586: 60                  RTS 

$3587: C9 7F     h.getlf   CMP #$7F
$3589: 90 02               BCC b358D
$358B: A9 7F               LDA #$7F
$358D: 8D C8 0C    b358D   STA h.glflim
$3590: A0 00               LDY #$00
$3592: E0 F0               CPX #$F0
$3594: 90 03               BCC b3599
$3596: 4C C6 35            JMP j35C6
$3599: 20 3D 33    b3599   JSR h.getin
$359C: B0 19               BCS b35B7
$359E: C9 0D               CMP #$0D
$35A0: 18                  CLC 
$35A1: F0 19               BEQ b35BC
$35A3: CC C8 0C            CPY h.glflim
$35A6: B0 06               BCS b35AE
$35A8: 99 E6 41            STA a41E6,Y
$35AB: C8                  INY 
$35AC: 90 EB               BCC b3599
$35AE: 20 3D 33    b35AE   JSR h.getin
$35B1: B0 04               BCS b35B7
$35B3: C9 0D               CMP #$0D
$35B5: D0 F7               BNE b35AE
$35B7: 98          b35B7   TYA 
$35B8: 18                  CLC 
$35B9: D0 01               BNE b35BC
$35BB: 38                  SEC 
$35BC: A9 00       b35BC   LDA #$00
$35BE: 99 E6 41            STA a41E6,Y
$35C1: A2 E6               LDX #$E6
$35C3: A0 41               LDY #$41
$35C5: 60                  RTS 

$35C6: E0 FE       j35C6   CPX #$FE
$35C8: D0 03               BNE b35CD
$35CA: 4C 6D 35            JMP h.getln
$35CD: 20 64 33    b35CD   JSR h.spcFin
$35D0: B0 E5               BCS b35B7
$35D2: 99 E6 41            STA a41E6,Y
$35D5: C9 0D               CMP #$0D
$35D7: 18                  CLC 
$35D8: F0 E2               BEQ b35BC
$35DA: CC C8 0C            CPY h.glflim
$35DD: B0 EE               BCS b35CD
$35DF: C8                  INY 
$35E0: 90 EB               BCC b35CD

$35E2: AD 9E 0C    sendcmd LDA h.SerID    ;dyno?
$35E5: 20 B1 FF            JSR $FFB1    ;ROM_LISTEN
$35E8: A9 6F               LDA #$6F
$35EA: 20 93 FF            JSR $FF93    ;ROM_SECOND

 return

H.putf: Send character to output file
Check for special file
 no, handle standard file
 jump to special file handler
Save file handle
 save character
 set output file up
 restore character
 send character
 restore default output
 restore file handle
 return

H.getln: Get a line from the console
Is length greater than 80?
 no, skip ahead
 force max line length to 80
Clear index
 clear EdlnMode
 start with empty string
 set buffer to $41e6

 call line editor
 return buffer address $41e6

 return

h.getlf: Get line for getlf (max 127 characters)
 compare length with $7f
 smaller? skip ahead
 force $7f max
 store length limit
 clear index
 check file number for special file
 smaller, handle standard file
 check special file 
Get character from file
 no character? Restart.
 carriage return?

 yes, handle it
 have we exceeded our limit?
 yes.
 store in buffer
 increment index
 more space in buffer? Loop back
Get character
 no character? restart
 carriage return?
 no, try again
Transfer index to .A
 clear carry
 non-zero length string?
 zero length, set carry
 clear .A
 set end of string
 set string address to $41e6

 return

J35c6: Process special file for h.getlf
Is the file K?
 no, skip around
 get a line from the keyboard and return
Use h.getin to process request
 error while getting input? 
 end string
 carriage return?
 clear carry
 not carriage return
 are we past our buffer limit?
 no, get more data
 increment index
 carry clear? Get another line of data

Sendcmd: Send command to device
Get device number
 command it to listen
 set .A to command channel
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$35ED: B9 45 36    b35ED   LDA f3645,Y
$35F0: 20 A8 FF            JSR $FFA8    ;ROM_CIOUT
$35F3: C8                  INY 
$35F4: CA                  DEX 
$35F5: D0 F6               BNE b35ED
$35F7: 60                  RTS 

$35F8: 20 E2 35   prepsend JSR sendcmd  ;dyno
$35FB: 4C AE FF            JMP $FFAE

$35FE: AD FB 0D   sendcode LDA drvcode.l
$3601: 85 16               STA scratch16
$3603: AD FC 0D            LDA drvcode.h
$3606: 85 17               STA scratch17
$3608: 05 16               ORA scratch16
$360A: F0 37               BEQ b3643
$360C: A0 00               LDY #$00
$360E: 84 18       b360E   STY scratch18
$3610: A2 03               LDX #$03
$3612: A0 00               LDY #$00
$3614: 20 E2 35            JSR sendcmd
$3617: A4 18               LDY scratch18
$3619: 98                  TYA 
$361A: 20 A8 FF            JSR $FFA8
$361D: A9 03               LDA #$03
$361F: 20 A8 FF            JSR $FFA8
$3622: A9 FB               LDA #$FB
$3624: 38                  SEC 
$3625: E5 18               SBC scratch18
$3627: C9 23               CMP #$23
$3629: 90 02               BCC b362D
$362B: A9 23               LDA #$23
$362D: AA          b362D   TAX 
$362E: 20 A8 FF            JSR $FFA8
$3631: B1 16       b3631   LDA (scratch16),Y
$3633: 20 A8 FF            JSR $FFA8
$3636: C8                  INY 
$3637: CA                  DEX 
$3638: D0 F7               BNE b3631
$363A: 20 AE FF            JSR $FFAE
$363D: C0 FB               CPY #$FB 
$363F: 90 CD               BCC b360E
$3641: 38                  SEC 
$3642: 60                  RTS 
$3643: 18          b3643   CLC 
$3644: 60                  RTS 

                        ; Drive: M-W ; dyno!
$3645:             f3645   .BYTE $4D,$2D,$57,$90,$00,$03
$364B:             a364B   .BYTE $00
$364C:             a364C   .BYTE $00

                            ; dyno!
$364D:             drvcmds .BYTE $00,$4D,$2D,$45
                           .BYTE $00,$03,$4D,$2D
$3655:                     .BYTE $45,$50,$03,$4D
                           .BYTE $2D,$45,$59,$03

$365D: 8D BD 0C    h.cpyFN STA Sz.l
$3660: A0 00               LDY #$00
$3662: B9 A5 0C    b3662   LDA FName,Y
$3665: 99 6B 0C            STA h.FNam,Y
$3668: F0 0A               BEQ b3674
$366A: C8                  INY 
$366B: C0 12               CPY #$12
$366D: 90 F3               BCC b3662
$366F: A9 00               LDA #$00
$3671: 99 6B 0C            STA h.FNam,Y
$3674: 60          b3674   RTS 

$3675: AD 6B 0C  h.getfile LDA h.FNam
$3678: 38                  SEC 
$3679: E9 30               SBC #$30

 send secondary address
 get character from buffer
 send
 increment index
 decrement counter
 more bytes to send? loop back
 return

Prepsend: prepare drive for sending dyno
Send command
 command all serial devices to unlisten and return

Sendcode: send dyno code to disk ($fb bytes in size)
Get low byte of drive code address (normally $67)
 save at $16
 get high byte of drive code address (normally $42)
 save at $17
 check drive code vector
 zero? exit with carry clear
 set up index
 store index at $18
 set .X for 3 characters
 clear index
 send command ('M-W')
 restore index
 move index to .A
 send byte to drive
 set .A to 3
 send byte to drive
 get number of bytes to send
 set carry for subtract
 subtract index
 compare with $23
 smaller? proceed
 limit send size to 23 bytes
Copy send size to .A
 send byte to device
Get drive code
 send to drive
 increment index
 decrement count
 more bytes? Continue sending
Command serial devices to unlisten
 have we sent $fb bytes?
 no, loop back and send $23 more.
 set carry to indicate code sent
 return
Clear carry to indicate code not sent
 return

“M-W”

$00 “M-E”
$0300 “M-”
“E” $0350 “M”
“-E” $359

h.cpyFN: Copy PROMAL file name to HAL buffer
Save .A
 clear index
Get byte from filename
 store at h.FNam
 zero byte? exit
 increment index
 max file length?
 no, keep going
 clear .A
 end filename
 return

h.getfile: resolve drive number to serial ID and drive 
number
Get h.FNam
 set carry for subtract
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$367B: AA                  TAX 
$367C: BD E0 0D            LDA c64ddv0,X
$367F: 8D 9E 0C            STA h.SerID
$3682: E0 01               CPX #$01
$3684: D0 0A               BNE b3690
$3686: CD E0 0D            CMP c64ddv0
$3689: F0 05               BEQ b3690
$368B: A9 30               LDA #$30
$368D: 8D 6B 0C            STA h.FNam
$3690: 60          b3690   RTS 

$3691: AD 9E 0C    h.CmdFH LDA h.SerID
$3694: 29 01               AND #$01
$3696: 49 FF               EOR #$FF
$3698: 38                  SEC 
$3699: 69 0F               ADC #$0F
$369B: AA                  TAX 
$369C: 60                  RTS 

$369D: AD E2 0D    chkdyno LDA c64n1541 ; dyno!
$36A0: D0 07               BNE b36A9
$36A2: AD E3 0D            LDA 64dyno
$36A5: C9 00               CMP #$00
$36A7: D0 12               BNE b36BB
$36A9: AD DF 0C    b36A9   LDA DynoRdy
$36AC: 10 0C               BPL b36BA
$36AE: A9 00               LDA #$00
$36B0: 8D DF 0C            STA DynoRdy
$36B3: A0 13               LDY #$13
$36B5: A2 05               LDX #$05
$36B7: 20 F8 35            JSR prepsend
$36BA: 18          b36BA   CLC 
$36BB: 60          b36BB   RTS 

$36BC: AD EC 0D   setTfnam LDA tstopb
$36BF: 4A                  LSR
$36C0: 6A                  ROR
$36C1: AE EB 0D            LDX tdatab
$36C4: 1D D7 36            ORA f36D7,X
$36C7: 0D E9 0D            ORA tbaud
$36CA: 8D 6B 0C            STA h.FNam
$36CD: AE EA 0D            LDX tparity
$36D0: BD DB 36            LDA f36DB,X
$36D3: 8D 6C 0C            STA h.FNam+1
$36D6: 60                  RTS 
$36D7:             f36D7   .BYTE $10,$30,$50,$70
$36DB:             f36DB   .BYTE $00,$20,$60,$A0,$E0

$36E0: 98        set.Knam  TYA
$36DF: E0 98               CPX #$98
$36E1: A2 6B               LDX #$<h.FNam
$36E3: A0 0C               LDY #$>h.FNam
$36E5: 4C BD FF            JMP $FFBD

$36E8: 20 5D 36    s36E8   JSR h.cpyFN
$36EB: A9 00               LDA #$00
$36ED: 8D A3 0C            STA h.fileN
$36F0: 20 75 36            JSR h.getfile
$36F3: AD 6D 0C            LDA h.FNam+2
$36F6: C9 23               CMP #$23
$36F8: D0 0A               BNE b3704
$36FA: 8D BD 0C            STA Sz.l
$36FD: 8D 6B 0C            STA h.FNam
$3700: A0 01               LDY #$01
$3702: D0 45               BNE b3749
$3704: C9 25       b3704   CMP #$25
$3706: D0 09               BNE b3711
$3708: 20 9D 36            JSR chkdyno
$370B: 20 91 36            JSR h.CmdFH
$370E: 4C 99 37            JMP j3799
$3711: C9 24       b3711   CMP #$24
$3713: D0 1A               BNE b372F
$3715: AE 6B 0C            LDX h.FNam

 subtract ascii '0'
 move to drive number
 get device ID for drive
 store at h.SerID
 result is 1?
 no, skip
 is it the same as drive 0?
 yes, exit
 set to default '0'
 store at h.FNam
 return

h.CmdFH: Select command channel's file for drive
 get drive serial ID
 keep low bit
 flip all bits
 set carry for add
 add #$f
 set to .X
 return

Chkdyno: Determine if Dyno is enabled
Get non-1541 flag
 not zero? 
 get dyno enable flag
 is it zero?
 no, return
Get DynoRdy
 bit 7 not set? clear carry and return
 set .A to 0
 set DynoRdy
 set command offset to $13
 set command size to 5
 send command to disk (activate dyno)
Clear carry
Return

setTfnam: Build file name for kernal device 2 (rs232)
Get stop bit setting
 put bit 0 in carry, clear high bit
 put carry in high bit
 get data bit setting in .X
 combine .A with data bits setting in table
 combine with baud rate setting
 store in filename 
 get parity setting in .X
 load parity settings from table
 store in filename
 return
Data bits settings for setTfnam
Parity settings for setTfnam

Set.Knam: Set kernal filename address and call firmware
Move filename length to .A
 
 set buffer address to $0c6b

 set the filename

S36e8: Handle special disk files
Copy the filename to the HAL buffer
 clear .H
 zero out first byte of filename
 set up serial ID and drive number
 get third byte of file name
 is it '#' for file channel?
 no, skip ahead
 preserve .A
 save in filename
 set .Y to 1
 branch ahead (always branches; ldy #1)
Is it '%'?
 no, skip ahead
 check to see if the dyno can be loaded
 select command file for drive
 clear .A and return
Is it '$' for directory?
 no, skip ahead
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$3718: 8D 6B 0C            STA h.FNam
$371B: 8E 6C 0C            STX h.FNam+1
$371E: A9 3A               LDA #$3A
$3720: 8D 6D 0C            STA h.FNam+2
$3723: AD BD 0C            LDA Sz.l
$3726: C9 52               CMP #$52
$3728: F0 05               BEQ b372F
$372A: A9 01               LDA #$01
$372C: 4C B8 37            JMP j37B8
$372F: A9 2C       b372F   LDA #$2C
$3731: 99 6B 0C            STA h.FNam,Y
$3734: C8                  INY 
$3735: AD 0B 0C            LDA bfiltyp
$3738: 99 6B 0C            STA h.FNam,Y
$373B: C8                  INY 
$373C: A9 2C               LDA #$2C
$373E: 99 6B 0C            STA h.FNam,Y
$3741: C8                  INY 
$3742: AD BD 0C            LDA Sz.l
$3745: 99 6B 0C            STA h.FNam,Y
$3748: C8                  INY 
$3749: 20 83 38    b3749   JSR CkKfh
$374C: 20 E0 36    s374C   JSR set.Knam
$374F: A8                  TAY 
$3750: AD A3 0C            LDA h.fileN
$3753: AE 9E 0C            LDX h.SerID
$3756: A8                  TAY 
$3757: C9 01               CMP #$01
$3759: D0 02               BNE b375D
$375B: A0 00               LDY #$00
$375D: 20 BA FF    b375D   JSR $FFBA
$3760: 20 9D 36            JSR chkdyno ;dyno
$3763: 90 14               BCC b3779   ;dyno
$3765: AD DF 0C            LDA DynoRdy ;dyno
$3768: 30 08               BMI b3772   ;dyno
$376A: 20 FE 35            JSR sendcode;dyno
$376D: 90 0A               BCC b3779   ;dyno
$376F: 6E DF 0C            ROR DynoRdy ;dyno
$3772: A0 0E       b3772   LDY #$0E
$3774: A2 05               LDX #$05
$3776: 20 F8 35            JSR prepsend
$3779: 20 C0 FF    b3779   JSR $FFC0
$377C: B0 1E               BCS b379C
$377E: A5 90               LDA kern.ST
$3780: F0 04               BEQ b3786
$3782: A9 04               LDA #$04
$3784: D0 16               BNE b379C
$3786: AE 9E 0C    b3786   LDX h.SerID
$3789: 20 9D 38            JSR h.getDrvErr
$378C: C9 00               CMP #$00
$378E: D0 0C               BNE b379C
$3790: AE A3 0C            LDX h.fileN
$3793: AD BD 0C            LDA Sz.l
$3796: 9D 7E 0C            STA h.KFHmap,X
$3799: A9 00       j3799   LDA #$00
$379B: 60                  RTS 
$379C: AE A3 0C    b379C   LDX h.fileN
$379F: F0 05               BEQ b37A6
$37A1: 48                  PHA 
$37A2: 20 F5 38            JSR cleanup
$37A5: 68                  PLA 
$37A6: A2 0D       b37A6   LDX #$0D
$37A8: 8D BA 37            STA a37BA
$37AB: DD BA 37    b37AB   CMP a37BA,X
$37AE: F0 05               BEQ b37B5
$37B0: CA                  DEX 
$37B1: D0 F8               BNE b37AB
$37B3: F0 03               BEQ j37B8
$37B5: BD C8 37    b37B5   LDA f37C8,X
$37B8: 38          j37B8   SEC 
$37B9: 60                  RTS 
$37BA:             a37BA   .BYTE $00,$01,$02,$04
                           .BYTE $05,$1A,$1E,$21
$37C2:                     .BYTE $3E,$3F,$40,$46
                           .BYTE $48,$4A
$37C8:             f37C8   .BYTE $00,$06,$05,$04
                           .BYTE $03,$07,$02,$02
$37D0:                     .BYTE $04,$05,$04,$06
                           .BYTE $06,$03

 set buffer address to filename buffer
 store $ in the filename
 store .X at second character of filename
 set .A to $3a (':')
 store at third character of h.FNam
 restore .A
 is it 'R'?
 yes, jump ahead
 set .A to 1
 Jump to j37b8 and return
Set .A to $2c (',')
 store at the end of the filename
 increment index
 get user file type
 store at the end of the filename
 increment index
 set .A to $2c (',')
 store at end of filename
 increment index
 restore .A
 place at end of filename
 increment index
Verify file handle
Set filename and notify system firmware
 move index back to .Y
 get file number
 get kernal device ID
 copy file number to .Y
 is the file #1?
 no, open file
 set secondary address to 0
Set up file's device and secondary address
 check to see if the dyno can be loaded
 no? jump ahead
 get DynoRdy
 flag set? skip ahead
 send the dyno code to the drive
 carry clear? dyno not loaded
 rotate carry into DynoRdy and set high bit
Set command offset to $e 
 set command size to 5 bytes
 send command to drive
Call system firmware to open file
 error opening file? exit with error
 get ST variable
 zero? Proceed
 set .A to 4
 branch ahead
Get serial ID
 get drive error channel
 zero result?
 no, skip ahead
 get file number
 restore .A
 store in kernal file handle map
Clear .A
 return
Get file number
 zero? jump ahead
 save .A
 clean the file up
 restore .A
Get a carriage return
 save at a37BA
Compare with table at 37ba
 match? exit loop
 decrement index
 more bytes to check? go back
 end of loop, set carry and exit
 get PROMAL error number for drive response
 set carry
 return
1541 return codes for commands

errors to put in dioerror
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$37D6: 8D BD 0C   h.closef STA Sz.l
$37D9: 8E BA 0C            STX h.xsav3
$37DC: BD DB 0F            LDA SFhand,X
$37DF: AA                  TAX 
$37E0: 48                  PHA 
$37E1: 20 F5 38            JSR cleanup
$37E4: 68                  PLA 
$37E5: C9 F0               CMP #$F0
$37E7: F0 0C               BEQ b37F5
$37E9: C9 F2               CMP #$F2
$37EB: D0 03               BNE b37F0
$37ED: 4C 3C 38            JMP OpenT
$37F0: AE BA 0C    b37F0   LDX h.xsav3
$37F3: 18                  CLC 
$37F4: 60                  RTS 
$37F5: A0 00       b37F5   LDY #$00
$37F7: 20 E0 36            JSR set.Knam
$37FA: AE F5 0D            LDX c64pdv
$37FD: AC F3 0D            LDY c64psa
$3800: A9 03               LDA #$03
$3802: 8D A3 0C            STA h.fileN
$3805: 8E 9E 0C    j3805   STX h.SerID
$3808: 20 BA FF            JSR $FFBA
$380B: 20 C0 FF            JSR $FFC0
$380E: 90 1A               BCC b382A
$3810: C9 F0               CMP #$F0
$3812: D0 11               BNE b3825
$3814: 85 A9               STA aA9
$3816: AE A3 0C            LDX h.fileN
$3819: 20 C6 FF            JSR $FFC6
$381C: 20 E4 FF            JSR $FFE4
$381F: 20 CC FF            JSR $FFCC
$3822: 4C 2E 38            JMP j382E
$3825: A9 05       b3825   LDA #$05
$3827: 4C 9C 37            JMP b379C
$382A: A5 90       b382A   LDA kern.ST
$382C: D0 F7               BNE b3825
$382E: AD BD 0C    j382E   LDA Sz.l
$3831: AE A3 0C            LDX h.fileN
$3834: 9D 7E 0C            STA h.KFHmap,X
$3837: AE BA 0C            LDX h.xsav3
$383A: 18                  CLC 
$383B: 60                  RTS 

$383C: A2 02       OpenT   LDX #$02
$383E: 8E A3 0C            STX h.fileN
$3841: A9 00               LDA #$00
$3843: 9D 8E 0C            STA h.FHeof,X
$3846: AD 18 0C            LDA lofree.l
$3849: AC 19 0C            LDY lofree.h
$384C: 8C B8 0C            STY a0CB8
$384F: 85 F9               STA TOutBuf
$3851: 84 FA               STY TOutBuf+1
$3853: C8                  INY 
$3854: 85 F7               STA TInBuf
$3856: 84 F8               STY TInBuf+1
$3858: C8                  INY 
$3859: CC 1B 0C            CPY hifree.h
$385C: 90 02               BCC b3860
$385E: D0 18               BNE b3878
$3860: 8C 19 0C    b3860   STY lofree.h
$3863: 8C B9 0C            STY a0CB9
$3866: 20 BC 36            JSR setTfnam
$3869: A0 02               LDY #$02
$386B: 20 E0 36            JSR set.Knam
$386E: AD A3 0C            LDA h.fileN
$3871: A2 02               LDX #$02
$3873: A0 00               LDY #$00
$3875: 4C 05 38            JMP j3805
$3878: A9 00       b3878   LDA #$00
$387A: 85 F8               STA TInBuf+1
$387C: 85 FA               STA TOutBuf+1
$387E: A9 06               LDA #$06
$3880: 4C B8 37            JMP j37B8

$3883: A2 04       CkKfh   LDX #$04
$3885: BD 7E 0C    b3885   LDA h.KFHmap,X

h.closef: Close file
Inputs: .A=file mode
Preserve .A
 save .X
 get file handle
 put in .A
 put on stack
 close the file
 restore file handle
 is it the P device?
 yes, skip ahead to handle P device
 is it the T device?
 no, indicate done
 jump to handle T device
Restore .X
 clear carry
 return
Clear .Y
 Set up kernal file name and call kernal
 get printer device number
 get printer secondary address
 set file number to 3
 save file number
Save file ID
 set file parameters
 open file
 no problem?
 is this the P device?
 no, skip ahead
 store file number at $a9
 get HAL file number
 set file for input
 get a byte from the file
 set default IO channels
 jump 
Set .A to 5
 jump to b379c to handle drive response
Get kernel ST variable
 non-zero? jump back to handle errors
Restore .A
 restore file number
 store in kernal file map
 restore .X
 clear carry
 return

OpenT: Open T device for I/O
Get T device kernal file number
 save in the HAL file number
 clear .A
 zero out h.FHeof+2
 get lofree

 store high byte at a0c8b
 set T output buffer at beginning of free ram

 increment high byte of lofree
 
 set T input buffer at beginning of free ram

 compare with high free memory
 we're ok with memory? jump ahead
 out of memory, error
Get lofree.h
 store at a0cb9
 set up the T file name
 set file length to 2
 set up kernal file name
 get the HAL file number
 set up file number
 clear secondary address
 recycle part of OpenP to open T device
 clear .A
 clear high bytes of T buffers

 set error to 6
 set carry and return

CkKfh: Verify kernal file id is available
Start checking file ID's at 4
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$3888: F0 0A               BEQ b3894
$388A: E8                  INX 
$388B: E0 0E               CPX #$0E
$388D: 90 F6               BCC b3885
$388F: A9 06               LDA #$06
$3891: 4C B8 37            JMP j37B8
$3894: 8E A3 0C    b3894   STX h.fileN
$3897: A9 00               LDA #$00
$3899: 9D 8E 0C            STA h.FHeof,X
$389C: 60                  RTS 

$389D: A9 00   h.getDrvErr LDA #$00
$389F: 8D 9F 0C            STA h.DrvErr
$38A2: 20 91 36            JSR h.CmdFH
$38A5: 20 C6 FF            JSR $FFC6
$38A8: A0 00               LDY #$00
$38AA: 20 CF FF    b38AA   JSR $FFCF
$38AD: 99 37 42            STA f4237,Y
$38B0: C9 0D               CMP #$0D
$38B2: F0 05               BEQ b38B9
$38B4: C8                  INY 
$38B5: C0 2F               CPY #$2F
$38B7: 90 F1               BCC b38AA
$38B9: A9 00       b38B9   LDA #$00
$38BB: 99 37 42            STA f4237,Y
$38BE: 20 CC FF            JSR $FFCC
$38C1: AD 37 42            LDA f4237
$38C4: C9 30               CMP #$30
$38C6: D0 0A               BNE b38D2
$38C8: AD 38 42            LDA a4238
$38CB: C9 30               CMP #$30
$38CD: D0 15               BNE b38E4
$38CF: 4C EF 38            JMP j38EF
$38D2: 38          b38D2   SEC 
$38D3: E9 30               SBC #$30
$38D5: AA                  TAX 
$38D6: A9 00               LDA #$00
$38D8: 18                  CLC 
$38D9: 69 0A       b38D9   ADC #$0A
$38DB: CA                  DEX 
$38DC: D0 FB               BNE b38D9
$38DE: 8D 9F 0C            STA h.DrvErr
$38E1: AD 38 42            LDA a4238
$38E4: 38          b38E4   SEC 
$38E5: E9 30               SBC #$30
$38E7: 18                  CLC 
$38E8: 6D 9F 0C            ADC h.DrvErr
$38EB: C9 14               CMP #$14
$38ED: B0 02               BCS b38F1
$38EF: A9 00       j38EF   LDA #$00
$38F1: 8D 9F 0C    b38F1   STA h.DrvErr
$38F4: 60                  RTS 

$38F5: E0 F0       cleanup CPX #$F0
$38F7: B0 15               BCS b390E
$38F9: A9 00       b38F9   LDA #$00
$38FB: 9D 8E 0C            STA h.FHeof,X
$38FE: E0 0E               CPX #$0E
$3900: F0 0B               BEQ b390D
$3902: E0 0F               CPX #$0F
$3904: F0 07               BEQ b390D
$3906: 9D 7E 0C            STA h.KFHmap,X
$3909: 8A                  TXA 
$390A: 20 C3 FF            JSR $FFC3
$390D: 60          b390D   RTS 
$390E: E0 F0       b390E   CPX #$F0
$3910: D0 04               BNE b3916
$3912: A2 03               LDX #$03
$3914: D0 E3               BNE b38F9
$3916: E0 F2       b3916   CPX #$F2
$3918: D0 F3               BNE b390D
$391A: A2 02               LDX #$02
$391C: AD A1 02    b391C   LDA a02A1
$391F: 29 01               AND #$01
$3921: D0 F9               BNE b391C
$3923: AD 19 0C            LDA lofree.h
$3926: CD B9 0C            CMP a0CB9
$3929: D0 06               BNE b3931
$392B: AD B8 0C            LDA a0CB8

 get byte from file table
 no handle assigned? claim it.
 increment index
 compare with last file handle
 not yet? check next handle
 couldn't find an available file, set error 6
 set carry and return
 store kernal file number in HAL file number
 clear .A
 clear entry in h.FHeof
 return

h.getDrvErr: Get drive error response in binary
Clear .A
 clear drive error number
 select command channel for drive
 set file for input
 clear .Y
 get character from command channel
 store in string at f4237
 carriage return?
 yes, exit loop
 increment index
 $2f bytes long?
 no, get another character
Clear .A
 store at end of buffer
 reset IO channels
 get first character of response
 is it a '0'?
 no, skip ahead
 get second character of response
 is it a '0'?
 no, jump ahead
 exit, there's no error
Set carry for subtract (Multiply by 10)
 subtract $30
 move to .X
 clear .A
 clear carry for add
Add 10
 decrement .X
 not zero? loop back
 store at h.DrvErr
 get second character from command channel
Set carry for subtract (add second digit)
 subtract $30
 clear carry
 add to h.DrvErr
 compare with $14 (19, highest noncritical drive error)
 greater/equal? store and return
Clear .A
 store at h.DrvErr
 return

Cleanup: Clean up file
Check for special file
 special file, handle accordingly
Clear .A
 clear h.FHeof entry
 compare with drive 9 command channel
 yes? exit
 compare with drive 8 command channel
 yes? exit
 free up kernal file handle
 transfer file handle to .A
 call firmware to close file
Return
P device?
 no, skip ahead
 set .X to 3
 close kernal file
T device?
 no, return
 set file to 2
Get a02a1 (Temporary cia2 icr during rs232)
 check timer A underflow
 no? wait for it to clear
 get lofree high byte
 compare with T-device lofree value
 not equal? skip ahead



Mapping Promal Page 89

$392E: 8D 19 0C            STA lofree.h
$3931: 4C F9 38    b3931   JMP b38F9

$3934: 20 5D 36   h.mlget  JSR h.cpyFN
$3937: 20 75 36            JSR h.getfile
$393A: 98                  TYA 
$393B: A2 6B               LDX #$6B
$393D: A0 0C               LDY #$0C
$393F: 20 BD FF            JSR $FFBD
$3942: A0 00               LDY #$00
$3944: 8C A3 0C            STY h.fileN
$3947: A5 34               LDA To
$3949: 05 35               ORA To+1
$394B: D0 01               BNE b394E
$394D: C8                  INY 
$394E: AD 9E 0C    b394E   LDA h.SerID
$3951: AA                  TAX 
$3952: 20 BA FF            JSR $FFBA
$3955: A9 00               LDA #$00
$3957: A6 34               LDX To
$3959: A4 35               LDY To+1
$395B: 20 D5 FF            JSR $FFD5
$395E: 86 34               STX To
$3960: 84 35               STY To+1
$3962: 90 03               BCC b3967
$3964: 4C 9C 37            JMP b379C
$3967: 20 9D 38    b3967   JSR h.getDrvErr
$396A: C9 00               CMP #$00
$396C: F0 03               BEQ b3971
$396E: 4C 9C 37            JMP b379C
$3971: 60          b3971   RTS 

$3972: 8D 6B 0C   h.drvcmd STA h.FNam
$3975: 86 16               STX scratch16
$3977: 20 75 36            JSR h.getfile
$397A: A6 16               LDX scratch16
$397C: 86 16       j397C   STX scratch16
$397E: 84 17               STY scratch17
$3980: 20 91 36            JSR h.CmdFH
$3983: 20 C9 FF            JSR $FFC9
$3986: A0 00               LDY #$00
$3988: B1 16       b3988   LDA (scratch16),Y
$398A: F0 06               BEQ b3992
$398C: 20 D2 FF            JSR $FFD2
$398F: C8                  INY 
$3990: D0 F6               BNE b3988
$3992: A9 0D       b3992   LDA #$0D
$3994: 20 D2 FF            JSR $FFD2
$3997: 20 CC FF            JSR $FFCC
$399A: 20 9D 38            JSR h.getDrvErr
$399D: C9 00               CMP #$00
$399F: F0 08               BEQ b39A9
$39A1: A2 00               LDX #$00
$39A3: 8E A3 0C            STX h.fileN
$39A6: 4C A6 37            JMP b37A6
$39A9: 60          b39A9   RTS 

$39AA: 20 D8 3A  h.getblkf JSR h.blkPrep
$39AD: D0 03               BNE b39B2
$39AF: 4C 13 3A            JMP j3A13
$39B2: AE A3 0C    b39B2   LDX h.fileN
$39B5: E0 F0               CPX #$F0
$39B7: B0 1B               BCS b39D4
$39B9: 20 C6 FF            JSR $FFC6
$39BC: AE A3 0C            LDX h.fileN
$39BF: E0 0E               CPX #$0E
$39C1: B0 11               BCS b39D4
$39C3: BD 7E 0C            LDA h.KFHmap,X
$39C6: C9 23               CMP #$23
$39C8: F0 0A               BEQ b39D4
$39CA: AD E3 0D            LDA 64dyno ; dyno
$39CD: F0 05               BEQ b39D4
$39CF: 2C DF 0C            BIT DynoRdy
$39D2: 30 47               BMI b3A1B
$39D4: A0 00       b39D4   LDY #$00
$39D6: AE A3 0C    b39D6   LDX h.fileN
$39D9: E0 F0               CPX #$F0

 get original lofree value
 update lofree
loop back

H.mlget: Load ML file for mlget
Copy file name to HAL area
 set up file
 get filename length
 set up filename address

 set file name
 clear .Y
 clear HAL file number
 check pointer

 not equal? skip ahead
 increment .Y
 get device ID
 copy to .X
 set up logical file
 clear .X
 get load address

 load file
 save end of file address

 no carry? Exit without error
 handle error
Get byte from file handle
 zero byte?
 yes, exit
 handle error
Return

H.drvcmd: send command to drive and get response
Store A
 Save .X
 open file
 restore .X
Get file number
 save .Y
 set up serial ID
 select file for output
 reset index
Get a byte from the buffer
 zero? end of string- next step
 send byte to channel
 increment index
 not zero? continue sending
 get a carriage return
 send
 set default channels
 get a byte from the channel
 zero?
 yes, return
 clear .X
 clear HAL file number
 set error number and return
 return

H.getblkf: Get a block of data from a file for getblkf
Set up block transfer variables
 result not zero? proceed.
 clear carry and exit: no bytes to transfer
Get file handle
 is it a special file?
 yes, handle special file
 set file as input
 restore file number
 is it a command channel?
 yes, handle command channels
 get byte from h.KFHmap
 is it $23?
 yes,
 is dyno disabled?
 yes, skip ahead
 is the dyno loaded?
 yes, use dyno
Clear index
Get file handle
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$39DB: 90 09               BCC b39E6
$39DD: 20 64 33            JSR h.spcFin
$39E0: B0 28               BCS b3A0A
$39E2: 91 16               STA (scratch16),Y
$39E4: 90 0A               BCC b39F0
$39E6: 20 CF FF    b39E6   JSR $FFCF
$39E9: 91 16               STA (scratch16),Y
$39EB: 20 95 32            JSR h.fCkEOF
$39EE: B0 17               BCS b3A07
$39F0: C8          b39F0   INY 
$39F1: D0 02               BNE b39F5
$39F3: E6 17               INC scratch17
$39F5: EE C0 0C    b39F5   INC h.blksz.l
$39F8: D0 03               BNE b39FD
$39FA: EE C1 0C            INC h.blksz.h
$39FD: EE BE 0C    b39FD   INC Sz.h
$3A00: D0 D4               BNE b39D6
$3A02: EE BF 0C            INC a0CBF
$3A05: D0 CF               BNE b39D6
$3A07: 20 CC FF    b3A07   JSR $FFCC
$3A0A: AD C0 0C    b3A0A   LDA h.blksz.l
$3A0D: 0D C1 0C            ORA h.blksz.h
$3A10: 38                  SEC 
$3A11: F0 01               BEQ b3A14
$3A13: 18          j3A13   CLC 
$3A14: AE C0 0C    b3A14   LDX h.blksz.l
$3A17: AC C1 0C            LDY h.blksz.h
$3A1A: 60                  RTS 
$3A1B: AD BE 0C    b3A1B   LDA Sz.h  ; dyno!
$3A1E: 8D 4B 36            STA a364B
$3A21: AD BF 0C            LDA a0CBF
$3A24: 8D 4C 36            STA a364C
$3A27: A5 B9               LDA aB9
$3A29: 29 0F               AND #$0F
$3A2B: 8D 4D 36            STA drvcmds
$3A2E: A0 00               LDY #$00
$3A30: A2 09               LDX #$09
$3A32: 20 F8 35            JSR prepsend
$3A35: A0 09               LDY #$09
$3A37: A2 05               LDX #$05
$3A39: 20 F8 35            JSR prepsend
$3A3C: 78                  SEI 
$3A3D: A0 00               LDY #$00
$3A3F: 84 90               STY kern.ST
$3A41: 20 7F 3A    b3A41   JSR RdDyno
$3A44: 91 16               STA (scratch16),Y
$3A46: 50 19               BVC b3A61
$3A48: C8                  INY 
$3A49: D0 02               BNE b3A4D
$3A4B: E6 17               INC scratch17
$3A4D: EE BE 0C    b3A4D   INC Sz.h
$3A50: D0 05               BNE b3A57
$3A52: EE BF 0C            INC a0CBF
$3A55: F0 17               BEQ b3A6E
$3A57: EE C0 0C    b3A57   INC h.blksz.l
$3A5A: D0 E5               BNE b3A41
$3A5C: EE C1 0C            INC h.blksz.h
$3A5F: D0 E0               BNE b3A41
$3A61: 20 7F 3A    b3A61   JSR RdDyno
$3A64: C9 01               CMP #$01
$3A66: A9 40               LDA #$40
$3A68: 90 02               BCC b3A6C
$3A6A: A9 10               LDA #$10
$3A6C: 85 90       b3A6C   STA kern.ST
$3A6E: 20 95 32    b3A6E   JSR h.fCkEOF
$3A71: B0 08               BCS b3A7B
$3A73: EE C0 0C            INC h.blksz.l
$3A76: D0 03               BNE b3A7B
$3A78: EE C1 0C            INC h.blksz.h
$3A7B: 58          b3A7B   CLI 
$3A7C: 4C 07 3A            JMP b3A07

$3A7F: 20 B5 3A    RdDyno  JSR SetATN  ; Dyno!
$3A82: 20 D0 3A    b3A82   JSR GetIECB
$3A85: 10 FB               BPL b3A82
$3A87: 08                  PHP 
$3A88: 20 BE 3A            JSR ClrATN
$3A8B: A2 08               LDX #$08
$3A8D: CA          b3A8D   DEX 
$3A8E: D0 FD               BNE b3A8D

 is it a special file?
 yes
 handle special file input
 error? set carry and return
 store byte to buffer
 jump ahead (will always branch)
Set file for input
 store byte to buffer
 check for end of file
 eof? reset devices and exit with carry
Increment index
 no overflow? skip ahead
 increment pointer high byte
Increment transfer count
 no overflow? skip ahead
 increment transfer count high
Increment Sz.h
 no overflow? skip ahead
 increment $CBF
 no overflow? skip ahead
Reset IO channels
Check transfer size 

 set carry
 transfer=0? skip
Clear carry
 get transfer size

 return
Get transfer size low byte
 store at a364b (after M-W command)
 get transfer size high byte
 store at a364c (after M-W command)
 get ab9
 mask off high nybble
 store 
 =M-W
 =9 bytes (Makes it 'M-W' $00 $03 Sz.h a0cbf (ab9 and $f))
 send string to drive
 = M-E
 5 bytes (Makes it 'M-E' $00 03)
 send string to drive (Start dyno)
 disable interrupts
 clear index
 clear kernal ST variable
Get byte from dyno
 store byte at buffer
 overflow clear? skip ahead
 increment index
 no overflow? skip ahead
 increment pointer high byte
Increment transfer size
 no overflow? get another byte
 increment transfer size
 overflow? exit loop
Increment transfer size counter

 no overflow? get another byte
Get a byte from the Dyno accelerator
 is the char not null?
 set .A to $40
 char is null, set EOF flag 
 set .A to $10 (verify error)
Set status
Check for EOF
 carry set? exit
 increment transfer count

Clear interrupts
 exit

RdDyno: Get a byte via PROMAL Dyno
Set the ATN line
Settle IEC bus and return IEC data in .A and aff+N flag
 IEC data bit low? check again
 save .A
 Clear the ATN line
 set delay counter
Decrement delay counter
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$3090: A2 04               LDX #$04
$3A92: 20 C7 3A    b3A92   JSR SetlIEC
$3A95: 48                  PHA
$3A96: 20 B5 3A            JSR SetATN
$3A99: 20 BE 3A            JSR ClrATN
$3A9C: 68                  PLA
$3A9D: 0A                  ASL
$3A9E: 08                  PHP
$3A9F: 0A                  ASL
$3AA0: 26 FF               ROL aFF
$3AA2: 28                  PLP
$3AA3: 26 FF               ROL aFF
$3AA5: CA                  DEX
$3AA6: D0 EA               BNE b3A92
$3AA8: A5 FF               LDA aFF
$3AAA: 49 FF               EOR #$FF
$3AAC: 48                  PHA
$3AAD: 20 D0 3A    b3AAD   JSR GetIECB
$3AB0: 30 FB               BMI b3AAD
$3AB2: 68                  PLA 
$3AB3: 28                  PLP 
$3AB4: 60                  RTS 

$3AB5: AD 00 DD    SetATN  LDA $DD00 ; Dyno!
$3AB8: 09 08               ORA #$08
$3ABA: 8D 00 DD            STA $DD00
$3ABD: 60                  RTS 

$3ABE: AD 00 DD    ClrATN  LDA $DD00 ; Dyno
$3AC1: 29 F7               AND #$F7
$3AC3: 8D 00 DD            STA $DD00
$3AC6: 60                  RTS 

$3AC7: AD 00 DD    SetlIEC LDA $DD00 ; Dyno
$3ACA: CD 00 DD            CMP $DD00
$3ACD: D0 F8               BNE SetlIEC
$3ACF: 60                  RTS 

$3AD0: 20 C7 3A   GetIECB  JSR SetlIEC ; Dyno
$3AD3: 85 FF               STA aFF
$3AD5: 24 FF               BIT aFF
$3AD7: 60                  RTS 

$3AD8: 8E A3 0C  h.blkPrep STX h.fileN
$3ADB: A9 00               LDA #$00
$3ADD: 8D C0 0C            STA h.blksz.l
$3AE0: 8D C1 0C            STA h.blksz.h
$3AE3: B9 00 00            LDA pddr,Y
$3AE6: 85 16               STA scratch16
$3AE8: B9 01 00            LDA pport,Y
$3AEB: 85 17               STA scratch17
$3AED: A9 00               LDA #$00
$3AEF: 38                  SEC 
$3AF0: F9 02 00            SBC $02,Y
$3AF3: 8D BE 0C            STA Sz.h
$3AF6: A9 00               LDA #$00
$3AF8: F9 03 00            SBC $03,Y
$3AFB: 8D BF 0C            STA a0CBF
$3AFE: 0D BE 0C            ORA Sz.h
$3B01: 60                  RTS 

$3B02: 20 D8 3A  h.putblkf JSR h.blkPrep
$3B05: D0 03               BNE b3B0A
$3B07: 4C 53 3B            JMP j3B53
$3B0A: B0 03       b3B0A   BCS b3B0F
$3B0C: 20 C9 FF            JSR $FFC9
$3B0F: A0 00       b3B0F   LDY #$00
$3B11: AE A3 0C    b3B11   LDX h.fileN
$3B14: B1 16               LDA (scratch16),Y
$3B16: E0 F0               CPX #$F0
$3B18: 90 07               BCC b3B21
$3B1A: 20 38 34            JSR h.putspc
$3B1D: B0 34               BCS j3B53
$3B1F: 90 1B               BCC b3B3C
$3B21: 20 D2 FF    b3B21   JSR $FFD2

 not zero? wait more
 set loop counter to 4
Settle IEC bus and return IEC data in .A
 save the bits
 Notify drive that we have two bits
 Tell drive to send two more bits
 restore bits
 shift bit 7 to carry
 save carry
 shift bit 6 to carry
 rotate into aFF
 restore carry
 rotate into aFF
 decrement loop counter
 more to do? keep going
 get all decoded bits
 invert them
 save char on stack
Settle IEC bus and return IEC data in .A and aff
 data bit set? wait.
 restore character from stack
 restore status register
 return character

SetATN: Assert the IEC ATN line
Get IEC port
 add ATN bit
 store IEC port
 return

ClrATN: Deassert the IEC ATN line
Get IEC port
 mask off ATN bit
 store IEC port
 return

SetlIEC: Ensure the IEC bus is settled and return in .A
Get IEC bus
 has it changed?
 yes, check again
 return

GetIECB: Get IEC bits in N flag and aFF
Settle IEC bus and get bits
 save bits
 set N flag
 return

h.blkPrep:Set up HAL buffer pointer and file number
Set HAL file number
 clear .A
 clear transfer size

 get buffer pointer

 put it in HAL buffer pointer
 clear .A
 set carry
 subtract 2 from buffer pointer
 save in Sz.h
 clear .A
 subtract carry from buffer ponter high
 store in a0cbf
 check pointer for zero
 return

H.putblkf: Send data to file for putblkf
Prepare HAL for file transfer
 no problem? Continue
 exit
 
 set file for output
Clear index
Get file handle
 get byte from buffer
 is this a special file?
 no, use standard file
 handle special file
 problem? exit
 no problem? continue
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$3B24: A5 90               LDA kern.ST
$3B26: F0 14               BEQ b3B3C
$3B28: A9 03               LDA #$03
$3B2A: 8D 0C 0C            STA dioerr
$3B2D: 20 9D 38            JSR h.getDrvErr
$3B30: C9 48               CMP #$48
$3B32: D0 08               BNE b3B3C
$3B34: A9 01               LDA #$01
$3B36: 8D 0C 0C            STA dioerr
$3B39: 4C 53 3B            JMP j3B53
$3B3C: C8          b3B3C   INY 
$3B3D: D0 02               BNE b3B41
$3B3F: E6 17               INC scratch17
$3B41: EE C0 0C    b3B41   INC h.blksz.l
$3B44: D0 03               BNE b3B49
$3B46: EE C1 0C            INC h.blksz.h
$3B49: EE BE 0C    b3B49   INC Sz.h
$3B4C: D0 C3               BNE b3B11
$3B4E: EE BF 0C            INC a0CBF
$3B51: D0 BE               BNE b3B11
$3B53: 20 CC FF    j3B53   JSR $FFCC
$3B56: AE C0 0C            LDX h.blksz.l
$3B59: AC C1 0C            LDY h.blksz.h
$3B5C: 60                  RTS 

$3B5D: E0 28    h.curset   CPX #$28
$3B5F: 90 08               BCC b3B69
$3B61: C8                  INY 
$3B62: 8A                  TXA 
$3B63: 38                  SEC 
$3B64: E9 28               SBC #$28
$3B66: AA                  TAX 
$3B67: B0 F4               BCS h.curset
$3B69: 86 18       b3B69   STX scratch18
$3B6B: 84 19               STY scratch19
$3B6D: C0 18               CPY #$18
$3B6F: F0 18               BEQ b3B89
$3B71: 90 16               BCC b3B89
$3B73: A0 00               LDY #$00
$3B75: A2 18               LDX #$18
$3B77: 18                  CLC 
$3B78: 20 F0 FF            JSR $FFF0
$3B7B: A6 19               LDX scratch19
$3B7D: A9 0D       b3B7D   LDA #$0D
$3B7F: 20 D2 FF            JSR $FFD2
$3B82: CA                  DEX 
$3B83: E0 18               CPX #$18
$3B85: D0 F6               BNE b3B7D
$3B87: 86 19               STX scratch19
$3B89: A4 18       b3B89   LDY scratch18
$3B8B: A6 19               LDX scratch19
$3B8D: 18                  CLC 
$3B8E: 4C F0 FF            JMP $FFF0

$3B91: 38       h.curget   SEC 
$3B92: 20 F0 FF            JSR $FFF0
$3B95: 86 18               STX scratch18
$3B97: 98                  TYA 
$3B98: C9 28               CMP #$28
$3B9A: 90 03               BCC b3B9F
$3B9C: 38                  SEC 
$3B9D: E9 28               SBC #$28
$3B9F: AA          b3B9F   TAX 
$3BA0: A4 18               LDY scratch18
$3BA2: 60                  RTS 

$3BA3: 4C E2 FC    proquitz JMP $FCE2

$3BA6: 20 5D 36   h.cpyFN1 JSR h.cpyFN

Send character to output
 check ST variable
 zero? continue
 set .A to 3
 set dioerr
 get error from drive
 72 (disk full)?
 no, skip ahead
 set .A to 1
 store in dioerr
 exit
Increment pointer

Increment transfer size

Increment transfer limit

 more transfers to do? loop
Reset IO channels
 get transfer size

 return

H.curset: Set the cursor position for curset
Is .X > 40 (columns)?
 no, skip ahead
 increment rows
 move columns to .A
 set carry
 subtract 40
 move columns back to .X
 restart (always branches)
Store coordinates at scratch18,scratch19

 compare rows with 24
 equal, skip ahead
 smaller, skip ahead
 set .X to beginning of line
 set bottom row
 clear carry
 set cursor position
 restore .X
Get carriage return
 send to output
 decrement .X
 is .X $18?
 no, send another
 save .X
Restore .Y
 restore .X
 clear carry
 set cursor position and return

H.curget: Get current cursor position
Set carry
 get cursor position
 save .X
 move .Y to .A
 compare with 40
 smaller, skip
 set carry
 subtract 40
 move to .X
 restore .Y
 return

Proquitz: Exit promal
This routine incorrectly jumps directly into the system 
firmware reset routine.  It should instead use jmp 
($fffc) to use the reset vector.  This routine is 
verified to not properly reset a c64 with IDE64 
connected.
Reset system

h.cpyFN1:get filename and move it one byte up in HAL 
buffer
Called by h.dir($3c57), h.zapfile($3cc9), s3cec($3cec)
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$3BA9: 20 75 36            JSR h.getfile
$3BAC: 98                  TYA 
$3BAD: AA                  TAX 
$3BAE: BD 6B 0C    b3BAE   LDA h.FNam,X
$3BB1: 9D 6C 0C            STA h.FNam+1,X
$3BB4: CA                  DEX 
$3BB5: 10 F7               BPL b3BAE
$3BB7: AD BD 0C            LDA Sz.l
$3BBA: 8D 6B 0C            STA h.FNam
$3BBD: C8                  INY 
$3BBE: 60                  RTS 

$3BBF: A2 01    dir.parsln LDX #$01
$3BC1: 20 C6 FF            JSR $FFC6
$3BC4: 20 CF FF            JSR $FFCF
$3BC7: 20 CF FF            JSR $FFCF
$3BCA: A5 90               LDA kern.ST
$3BCC: D0 1E               BNE b3BEC
$3BCE: 20 CF FF            JSR $FFCF
$3BD1: 8D C4 0C            STA a0CC4
$3BD4: 20 CF FF            JSR $FFCF
$3BD7: 8D C5 0C            STA a0CC5
$3BDA: A0 00               LDY #$00
$3BDC: 20 CF FF    b3BDC   JSR $FFCF
$3BDF: 99 E6 41            STA a41E6,Y
$3BE2: C8                  INY 
$3BE3: C9 00               CMP #$00
$3BE5: D0 F5               BNE b3BDC
$3BE7: 20 CC FF            JSR $FFCC
$3BEA: 18                  CLC 
$3BEB: 60                  RTS 
$3BEC: 20 CC FF    b3BEC   JSR $FFCC
$3BEF: 38                  SEC 
$3BF0: 60                  RTS 

$3BF1: A0 00     dir.szdig LDY #$00
$3BF3: 38          b3BF3   SEC 
$3BF4: AD C4 0C            LDA a0CC4
$3BF7: FD 12 3C            SBC f3C12,X
$3BFA: 48                  PHA 
$3BFB: AD C5 0C            LDA a0CC5
$3BFE: FD 17 3C            SBC f3C17,X
$3C01: 90 0A               BCC b3C0D
$3C03: 8D C5 0C            STA a0CC5
$3C06: 68                  PLA 
$3C07: 8D C4 0C            STA a0CC4
$3C0A: C8                  INY 
$3C0B: D0 E6               BNE b3BF3
$3C0D: 68          b3C0D   PLA 
$3C0E: 98                  TYA 
$3C0F: 69 30               ADC #$30
$3C11: 60                  RTS 
$3C12:             f3C12   .BYTE $01,$0A,$64,$E8,$10
$3C17:             f3C17   .BYTE $00,$00,$00,$03,$27

$3C1C: AE C3 0C   dir.putc LDX a0CC3
$3C1F: F0 03               BEQ b3C24
$3C21: 20 54 35            JSR h.putf
$3C24: 60          b3C24   RTS 

$3C25: A2 04     dir.putsz LDX #$04
$3C27: 8E C6 0C            STX a0CC6
$3C2A: 38                  SEC 
$3C2B: 6E C7 0C            ROR a0CC7
$3C2E: AE C6 0C    b3C2E   LDX a0CC6
$3C31: 20 F1 3B            JSR dir.szdig
$3C34: C9 30               CMP #$30
$3C36: D0 05               BNE b3C3D
$3C38: 2C C7 0C            BIT a0CC7
$3C3B: 30 06               BMI b3C43
$3C3D: 4E C7 0C    b3C3D   LSR a0CC7

Copy file name to HAL buffer
 set up logical file and drive serial ID
 put filename length in .A
 put filename length in .X
Get filename character
 copy forward one byte
 decrement index
 more characters? Keep copying
 get character to prepend
 store at filename
 increment .Y
 return

dir.parsln: Parse a line from the directory
Called by h.dir($3c57).  Stores file size at $0cc4 and 
file name at $41e6
Set file number to 1
 set file for input
 discard two characters from file (skip BASIC line link)

 get kernal ST variable
 any error? handle it as EOF.
 get another character
 save at a0cc4
 get another character
 save at a0cc5 (get BASIC line number AKA file size)
 clear .Y
Get character (get file name)
 store in HAL scratchpad
 increment index
 compare byte with 0
 not zero? keep copying
 reset file IO
 clear carry
 return
Reset IO channels
 set carry to indicate error
 return

dir.szdig: get ascii digit from word at a0cc4 and divide 
a0cc4 by 10
Called by dir.putsz($3c25)
Clear .Y
 set carry
 get file size low
 subtract f3c12,x
 save low result
 get file size high
 subtract f3c17,x
 carry clear? exit
 store at file size high
 restore low result
 store at file size low
 increment index
 not zero? keep going
Restore result
 set to .Y
 add $30 to .A
 return
Decimal powers:
$0001=1; $000a=10; $0064=100; $03e8=1000; $2710=10000

dir.putc: Send character to console unless a0cc3 is null
Called by dir.putsz($3c25), h.dir($3c57)
Get character at a0cc3
 is it zero? exit
 send character to console
 return

dir.putsz: print decimal value of word at a0cc4
Called by h.dir($3c57)
Set .X to 5 digits
 save at a0cc6
 set carry
 set flag at a0cc7 to inhibit leading zeros
Get digit counter
 get digit from file size
 did we get a '0'?
 no, skip ahead
 check leading zero flag
 flag set? skip ahead
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$3C40: 20 1C 3C            JSR dir.putc
$3C43: CE C6 0C    b3C43   DEC a0CC6
$3C46: 10 E6               BPL b3C2E
$3C48: 2C C7 0C            BIT a0CC7
$3C4B: 10 05               BPL b3C52
$3C4D: A9 30               LDA #$30
$3C4F: 20 1C 3C            JSR dir.putc
$3C52: A9 20       b3C52   LDA #$20
$3C54: 4C 1C 3C            JMP dir.putc

$3C57: C9 FF       h.dir   CMP #$FF
$3C59: D0 02               BNE b3C5D
$3C5B: A9 FC               LDA #$FC
$3C5D: 8D C3 0C    b3C5D   STA a0CC3
$3C60: A9 24               LDA #$24
$3C62: 20 A6 3B            JSR h.cpyFN1
$3C65: A2 01               LDX #$01
$3C67: 20 F5 38            JSR cleanup
$3C6A: A9 FF               LDA #$FF
$3C6C: 8D BD 0C            STA Sz.l
$3C6F: A9 01               LDA #$01
$3C71: 8D A3 0C            STA h.fileN
$3C74: 20 4C 37            JSR s374C
$3C77: C9 00               CMP #$00
$3C79: D0 4C               BNE b3CC7
$3C7B: A2 01               LDX #$01
$3C7D: 20 C6 FF            JSR $FFC6
$3C80: 20 CF FF            JSR $FFCF
$3C83: 20 CF FF            JSR $FFCF
$3C86: 20 CC FF            JSR $FFCC
$3C89: A9 00               LDA #$00
$3C8B: 8D BE 0C            STA Sz.h
$3C8E: AD C3 0C            LDA a0CC3
$3C91: C9 FA               CMP #$FA
$3C93: 90 05               BCC b3C9A
$3C95: A9 0D       b3C95   LDA #$0D
$3C97: 20 1C 3C            JSR dir.putc
$3C9A: 20 BF 3B    b3C9A   JSR dir.parsln
$3C9D: B0 18               BCS b3CB7
$3C9F: EE BE 0C            INC Sz.h
$3CA2: AD C3 0C            LDA a0CC3
$3CA5: F0 EE               BEQ b3C95
$3CA7: 20 25 3C            JSR dir.putsz
$3CAA: A0 00               LDY #$00
$3CAC: B9 E6 41    b3CAC   LDA a41E6,Y
$3CAF: F0 E4               BEQ b3C95
$3CB1: 20 1C 3C            JSR dir.putc
$3CB4: C8                  INY 
$3CB5: D0 F5               BNE b3CAC
$3CB7: CE BE 0C    b3CB7   DEC Sz.h
$3CBA: CE BE 0C            DEC Sz.h
$3CBD: A2 01               LDX #$01
$3CBF: 20 F5 38            JSR cleanup
$3CC2: AD BE 0C            LDA Sz.h
$3CC5: 18                  CLC 
$3CC6: 60                  RTS 
$3CC7: 38          b3CC7   SEC 
$3CC8: 60                  RTS 

$3CC9: A2 FF     h.zapfile LDX #$FF
$3CCB: A5 38               LDA Count
$3CCD: D0 11               BNE b3CE0
$3CCF: E8          b3CCF   INX 
$3CD0: BD A5 0C            LDA FName,X
$3CD3: F0 0B               BEQ b3CE0
$3CD5: C9 3F               CMP #$3F
$3CD7: F0 04               BEQ b3CDD
$3CD9: C9 2A               CMP #$2A
$3CDB: D0 F2               BNE b3CCF
$3CDD: A9 02       b3CDD   LDA #$02
$3CDF: 60                  RTS 
$3CE0: A9 53       b3CE0   LDA #$53
$3CE2: 20 A6 3B            JSR h.cpyFN1
$3CE5: A2 6B               LDX #$6B
$3CE7: A0 0C               LDY #$0C
$3CE9: 4C 7C 39            JMP j397C

Clear flag at a0cc7
 put character to console
Decrement a0cc6
 no underflow? loop
 check flag at a0cc7
 unset? exit.
 set .A to '0'
 send character to console
Get a ' '
 send to console and return

H.dir: Display disk directory
Is .A $ff?
 no, skip ahead and display results
 set .A to $fc to only count file results
Set Mode
 set .A to '$'
 get filename and move it one character up in HAL buffer
 set .X to 1
 clean file 1 up
 set .A to $ff
 save
 set .A to 1
 save at beginning of filename
 set up kernal file name
 compare result with 0
 error on return? exit with carry
 set up file number
 set up input for file 1
 get two bytes and discard (discard load address)

 reset file I/O
 clear .A
 store at counter
 get Mode
 compare with $fa
 not smaller? skip ahead
Get carriage return
 send to console
Parse directory line
 EOF? exit with result
 increment counter
 get Mode
 non-zero? loop before the item is printed
 print file size
 clear index
Get character from name buffer
 zero byte? skip to next file entry
 send byte to console
 increment index
 no overflow? keep printing
Decrement result count for directory header
 decrement result count for directory footer
 set file ID 1
 close file
 get result count
 clear carry
 return
Set carry to indicate an error
 return

H.zapfile: delete file
Preset index
 get wildcard flag
 not zero? skip ahead to delete
Increment index
 get character from filename
 zero? skip ahead to delete
 is it a '?'
 yes, skip ahead
 is it a '*'
 no, continue checking filename
Set .A to error (wildcard with wildcard flag off)
 return
Set .A to 'S'
 set up copy command
 set address to $0c6b (FNam)

 jump to h.drvcmd to send command
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$3CEC: A9 3D       s3CEC   LDA #$3D
$3CEE: 4C A6 3B            JMP h.cpyFN1

$3CF1: 20 AA 1E   h.rename JSR bldFNam
$3CF4: 90 03               BCC b3CF9
$3CF6: A9 02               LDA #$02
$3CF8: 60                  RTS 
$3CF9: A0 00       b3CF9   LDY #$00
$3CFB: A9 52               LDA #$52
$3CFD: 8D E6 41            STA a41E6
$3D00: A2 01               LDX #$01
$3D02: B9 A5 0C    b3D02   LDA FName,Y
$3D05: F0 07               BEQ b3D0E
$3D07: 9D E6 41            STA a41E6,X
$3D0A: E8                  INX 
$3D0B: C8                  INY 
$3D0C: D0 F4               BNE b3D02
$3D0E: A0 00       b3D0E   LDY #$00
$3D10: B9 6B 0C    b3D10   LDA h.FNam,Y
$3D13: 9D E6 41            STA a41E6,X
$3D16: F0 04               BEQ b3D1C
$3D18: E8                  INX 
$3D19: C8                  INY 
$3D1A: D0 F4               BNE b3D10
$3D1C: AD 6C 0C    b3D1C   LDA h.FNam+1
$3D1F: 8D E7 41            STA a41E7
$3D22: A2 E6               LDX #$E6
$3D24: A0 41               LDY #$41
$3D26: 4C 7C 39            JMP j397C

$3D29: A5 D1       StColrP LDA scrnptr.l
$3D2B: 85 F3               STA colrptr.l
$3D2D: A5 D2               LDA scrnptr.h
$3D2F: 29 03               AND #$03
$3D31: 09 D8               ORA #$D8
$3D33: 85 F4               STA colrptr.h
$3D35: 60                  RTS 

$3D36: 98          s3D36   TYA 
$3D37: 18                  CLC 
$3D38: 65 D1               ADC scrnptr.l
$3D3A: 85 D1               STA scrnptr.l
$3D3C: 85 F3               STA colrptr.l
$3D3E: A5 D2               LDA scrnptr.h
$3D40: 69 00               ADC #$00
$3D42: 85 D2               STA scrnptr.h
$3D44: 85 F4               STA colrptr.h
$3D46: A2 FF               LDX #$FF
$3D48: E8          b3D48   INX 
$3D49: A5 F3               LDA colrptr.l
$3D4B: 38                  SEC 
$3D4C: E9 28               SBC #$28
$3D4E: 85 F3               STA colrptr.l
$3D50: A5 F4               LDA colrptr.h
$3D52: E9 00               SBC #$00
$3D54: 85 F4               STA colrptr.h
$3D56: CD 88 02            CMP scrnbase
$3D59: B0 ED               BCS b3D48
$3D5B: A5 F3               LDA colrptr.l
$3D5D: 69 28               ADC #$28
$3D5F: 85 D3               STA crsrcol
$3D61: 86 D6               STX crsrrow
$3D63: 20 29 3D            JSR StColrP
$3D66: 60                  RTS 

$3D67: 8E D5 0C    s3D67   STX a0CD5
$3D6A: 8C D6 0C            STY a0CD6
$3D6D: A5 D1               LDA scrnptr.l
$3D6F: 8D D7 0C            STA a0CD7
$3D72: A5 D2               LDA scrnptr.h
$3D74: 8D D8 0C            STA a0CD8
$3D77: AD 88 02            LDA scrnbase
$3D7A: 85 D2               STA scrnptr.h

S3cec: Prepare =<filename> for rename
Set .A to '='
 set up filename at FName+1 and return

H.rename: Rename file
Build filename
 no error, continue
 set error
 return
Clear index
 set .A to 'R'
 store in scratch buffer
 preset index
Get a character from filename buffer
 is it zero? exit loop
 save at filename buffer
 increment index
 increment counter
 no overflow? keep copying
Clear index
Get byte from HAL filename buffer
 store at end of scratch space
 zero? exit loop
 increment index
 increment counter
 no overflow? keep copying
Get second byte of HAL filename
 store in scratchspace
 set address to $41e6

 use drvcmd to send command

StColrP: match color ram pointer and screen text pointer
Called by GCurs($32e2), s3d36($3d36), s3d67($3d67), 
h.edline($3e5f)
Get byte from scrnptr.l  (screen line text pointer)
 copy to colrptr.l       (screen line color pointer)
 get byte from scrnptr.h
 mask off high bits
 add in $d800 base address
 save in screen line pointer
 return

S3d36: move text on screen
Called by h.edline($3e5f)
Copy .A to .Y
 clear carry
 add to screen pointer
 store
 store at color ram pointer
 get screen pointer high
 add carry
 store
 store at color ram pointer
 preset index
Increment index
 get color ram pointer
 set carry
 subtract 40
 store
 get high byte
 subtract carry
 store
 compare with screen origin
 smaller? loop
 get color pointer
 add 40
 store at cursor column
 store at cursor row
 sync color ram pointer
 return

S3d67: move text on screen
Called by s3ddd($3ddd)
Save .X
 save .Y
 get screen pointer
 save
 get scren pointer high 
 save
 get screen origin
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$3D7C: 85 F4               STA colrptr.h
$3D7E: 20 BA 3D            JSR s3DBA
$3D81: A9 D8               LDA #$D8
$3D83: 85 D2               STA scrnptr.h
$3D85: 85 F4               STA colrptr.h
$3D87: 20 BA 3D            JSR s3DBA
$3D8A: A9 C0               LDA #$C0
$3D8C: 85 D1               STA scrnptr.l
$3D8E: A9 03               LDA #$03
$3D90: 18                  CLC 
$3D91: 6D 88 02            ADC scrnbase
$3D94: 85 D2               STA scrnptr.h
$3D96: A0 00               LDY #$00
$3D98: A9 20       b3D98   LDA #$20
$3D9A: 91 D1               STA (scrnptr),Y
$3D9C: C8                  INY 
$3D9D: C0 28               CPY #$28
$3D9F: D0 F7               BNE b3D98
$3DA1: AD D7 0C            LDA a0CD7
$3DA4: 38                  SEC 
$3DA5: E9 28               SBC #$28
$3DA7: 85 D1               STA scrnptr.l
$3DA9: AD D8 0C            LDA a0CD8
$3DAC: E9 00               SBC #$00
$3DAE: 85 D2               STA scrnptr.h
$3DB0: 20 29 3D            JSR StColrP
$3DB3: AE D5 0C            LDX a0CD5
$3DB6: AC D6 0C            LDY a0CD6
$3DB9: 60                  RTS 

$3DBA: A9 28       s3DBA   LDA #$28
$3DBC: 85 D1               STA scrnptr.l
$3DBE: A0 00               LDY #$00
$3DC0: 84 F3               STY colrptr.l
$3DC2: A2 03               LDX #$03
$3DC4: B1 D1       b3DC4   LDA (scrnptr),Y
$3DC6: 91 F3               STA (colrptr),Y
$3DC8: C8                  INY 
$3DC9: D0 F9               BNE b3DC4
$3DCB: E6 D2               INC scrnptr.h
$3DCD: E6 F4               INC colrptr.h
$3DCF: CA                  DEX 
$3DD0: D0 F2               BNE b3DC4
$3DD2: A2 C0               LDX #$C0
$3DD4: B1 D1       b3DD4   LDA (scrnptr),Y
$3DD6: 91 F3               STA (colrptr),Y
$3DD8: C8                  INY 
$3DD9: CA                  DEX 
$3DDA: D0 F8               BNE b3DD4
$3DDC: 60                  RTS 

$3DDD: 48          s3DDD   PHA 
$3DDE: 29 7F               AND #$7F
$3DE0: C9 20               CMP #$20
$3DE2: B0 02               BCS b3DE6
$3DE4: A9 20               LDA #$20
$3DE6: C9 40       b3DE6   CMP #$40
$3DE8: 90 30               BCC b3E1A
$3DEA: D0 04               BNE b3DF0
$3DEC: A9 00               LDA #$00
$3DEE: F0 2A               BEQ b3E1A
$3DF0: C9 7B       b3DF0   CMP #$7B
$3DF2: B0 19               BCS b3E0D
$3DF4: 48                  PHA 
$3DF5: AD 18 D0            LDA $D018
$3DF8: 4A                  LSR 
$3DF9: 4A                  LSR 
$3DFA: 68                  PLA 
$3DFB: 90 0C               BCC b3E09
$3DFD: C9 5B               CMP #$5B
$3DFF: 90 19               BCC b3E1A
$3E01: C9 60               CMP #$60
$3E03: 90 0D               BCC b3E12
$3E05: F0 06               BEQ b3E0D
$3E07: B0 0E               BCS b3E17
$3E09: C9 60       b3E09   CMP #$60  ; upper/graphics
$3E0B: 90 05               BCC b3E12
$3E0D: 38          b3E0D   SEC 

 save at screen pointer high
 save at color ram pointer high
 move text on screen up a line
 get base address of color ram
 save at screen pointer high
 save at color ram pointer high
 move text on screen up a line
 get $c0
 save at screen pointer low
 get $3
 clear carry for add
 add screen origin
 save in screen pointer high
 clear index
Get a space
 store on screen
 increment index
 compare index with 40
 not 40? loop
get original screen pointer low
 set carry for subtract
 subtract 40
 store at screen pointer low
 get original screen pointer high
 subtract carry
 store at screen pointer high
 sync color ram pointer
 restore .X
 restore .Y
 return

S3dba: Move text on screen up one line
Called by s3d67($3d67)
Set .A to 40
 store in screen pointer low
 clear index
 clear color pointer low
 set page count to 3
Get a byte via screen pointer
 store via color pointer
 increment index
 no overflow? continue copying
 increment screen pointer high
 increment color pointer high
 decrement page count
 not zero? continue
 set .X to $c0
Get byte via screen pointer
 store byte via color pointer
 increment index
 decrement counter
 not zero? keep copying
 return

S3ddd: convert  PETSCII to screencode and put on screen
Save character
 mask off high bit
 compare with space char
 smaller? skip ahead
 set .A to space char
Compare with '@'
 larger? send to screen
 unequal?
 clear .A
 send to screen 
Compare with 'z'+1
 larger? 
 save character
 get vic memory control register

 put character set switch into carry (1=upper/lower)
 restore character
 upper/graphics set?
 compare with 'Z'+1
 smaller?
 compare with 'a'-1
 smaller?
 equal?
 larger? (would be equal too but that's already tested)
Compare with 'a'-1
 smaller? skip conversion
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$3E0E: E9 20               SBC #$20
$3E10: B0 08               BCS b3E1A
$3E12: 38          b3E12   SEC 
$3E13: E9 40               SBC #$40
$3E15: B0 03               BCS b3E1A
$3E17: 38          b3E17   SEC 
$3E18: E9 60               SBC #$60
$3E1A: 0D CD 0C    b3E1A   ORA EdRvsF
$3E1D: 91 D1               STA (scrnptr),Y
$3E1F: AD 86 02            LDA ccolor
$3E22: 91 F3               STA (colrptr),Y
$3E24: C8                  INY 
$3E25: 98                  TYA 
$3E26: 18                  CLC 
$3E27: 65 D1               ADC scrnptr.l
$3E29: 8D D9 0C            STA a0CD9
$3E2C: A5 D2               LDA scrnptr.h
$3E2E: 69 00               ADC #$00
$3E30: 8D DA 0C            STA a0CDA
$3E33: AD D9 0C            LDA a0CD9
$3E36: C9 E8               CMP #$E8
$3E38: AD DA 0C            LDA a0CDA
$3E3B: E9 03               SBC #$03
$3E3D: CD 88 02            CMP scrnbase
$3E40: 90 03               BCC b3E45
$3E42: 20 67 3D            JSR s3D67
$3E45: 68          b3E45   PLA 
$3E46: 60                  RTS 

$3E47: 29 7F       b3E47   AND #$7F
$3E49: D0 04               BNE b3E4F
$3E4B: A9 40               LDA #$40
$3E4D: D0 F8               BNE b3E47
$3E4F: C9 20       b3E4F   CMP #$20
$3E51: B0 0B               BCS b3E5E
$3E53: C9 1B               CMP #$1B
$3E55: B0 04               BCS b3E5B
$3E57: 69 60               ADC #$60
$3E59: D0 03               BNE b3E5E
$3E5B: 18          b3E5B   CLC 
$3E5C: 69 40               ADC #$40
$3E5E: 60          b3E5E   RTS 

$3E5F: 86 16    h.edline   STX scratch16
$3E61: 84 17               STY scratch17
$3E63: 8D D1 0C            STA EdLimit
$3E66: A9 00               LDA #$00
$3E68: 8D CD 0C            STA EdRvsF
$3E6B: AD FC 0C            LDA EdlnMode
$3E6E: 6A                  ROR 
$3E6F: 6E CD 0C            ROR EdRvsF
$3E72: 6A                  ROR 
$3E73: 6E CE 0C            ROR EdRawF
$3E76: 6A                  ROR 
$3E77: 6E CF 0C            ROR EdUnkF
$3E7A: 6A                  ROR 
$3E7B: 6E D0 0C            ROR EdColF
$3E7E: AD DD 0C            LDA HBPos
$3E81: 8D DC 0C            STA EdHBPos
$3E84: A5 D1               LDA scrnptr.l
$3E86: 18                  CLC 
$3E87: 65 D3               ADC crsrcol
$3E89: 85 D1               STA scrnptr.l
$3E8B: 90 02               BCC b3E8F
$3E8D: E6 D2               INC scrnptr.h
$3E8F: 20 29 3D    b3E8F   JSR StColrP
$3E92: A0 00               LDY #$00
$3E94: 8C D2 0C            STY EdEOL
$3E97: CC D1 0C    j3E97   CPY EdLimit
$3E9A: F0 17               BEQ b3EB3
$3E9C: B1 16               LDA (scratch16),Y
$3E9E: F0 09               BEQ b3EA9
$3EA0: 20 DD 3D            JSR s3DDD
$3EA3: 8C D2 0C            STY EdEOL
$3EA6: 4C 97 3E            JMP j3E97
$3EA9: A9 20       b3EA9   LDA #$20
$3EAB: 20 DD 3D            JSR s3DDD

Set carry for subtract
 subtract 32: convert to upper case (screencode)
 skip ahead and send to screen (will always branch)
Set carry for subtract
 subtract 64: convert to lower case (screencode)
 skip ahead and send to screen (will always branch)
Set carry
 subtract 96
Combine bits with editor reverse flag
 store on screen
 get current color
 store in color ram
 increment index
 transfer index to .A
 clear carry for math
 add to screen pointer low
 store
 get screen pointer high
 add carry
 store
 get pointer low byte
 compare with $e8 (232)
 get pointer high byte
 subtract carry
 compare with screen base address
 within range? exit
 move text on screen up one line
Restore character
 return

B3e47: convert screencode to PETSCII
Called by h.edline ($3e5f)
Mask off high bit
 not zero? Skip ahead
 set to $40: '@'
 restart
Compare with $20: ' '
 
 compare with $1b: esc

 compare with $60: 'a'-1

Clear carry
 add $40
 return

H.edline: perofrm line edit for edline
Set up pointer

 save string limit
 clear .A
 clear reverse flag
 get edline mode byte
 rotate reverse flag into carry
 rotate into EdRvsF
 rotate raw flag into carry
 rotate into EdRawF
 rotate uknown control char flag into carry
 rotate into EdUnkF
 rotate starting col flag into carry
 rotate into EdColF
 get history buffer position
 copy to editor history buffer position storage
 get screen pointer low byte
 clear carry
 add current column
 store
 no overflow? skip ahead
 increment screen pointer high
Sync color pointer to screen pointer
 clear index
 clear end of line
Compare with string limit
 equal? start editing
 get byte from pointer
 zero? exit loop
 convert to screencode and put on screen
 store end of line
 loop
Set .A to $20
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$3EAE: CC D1 0C            CPY EdLimit
$3EB1: 90 F6               BCC b3EA9
$3EB3: AC D2 0C    b3EB3   LDY EdEOL
$3EB6: 2C D0 0C            BIT EdColF
$3EB9: 10 0B               BPL b3EC6
$3EBB: AC FD 0C            LDY EdSCol
$3EBE: CC D2 0C            CPY EdEOL
$3EC1: 90 03               BCC b3EC6
$3EC3: AC D2 0C            LDY EdEOL
$3EC6: A9 00       b3EC6   LDA #$00
$3EC8: 8D CC 0C            STA EdInsF
$3ECB: 20 C4 32    b3ECB   JSR j32C4
$3ECE: C9 0D               CMP #$0D
$3ED0: D0 03               BNE b3ED5
$3ED2: 4C 28 40            JMP j4028
$3ED5: CD 08 10    b3ED5   CMP bkeybs
$3ED8: D0 1E               BNE b3EF8
$3EDA: C0 00               CPY #$00
$3EDC: F0 ED               BEQ b3ECB
$3EDE: CC D2 0C            CPY EdEOL
$3EE1: 88                  DEY 
$3EE2: B0 08               BCS b3EEC
$3EE4: 2C CC 0C            BIT EdInsF
$3EE7: 10 06               BPL b3EEF
$3EE9: 4C 74 3F            JMP j3F74
$3EEC: CE D2 0C    b3EEC   DEC EdEOL
$3EEF: A9 20       b3EEF   LDA #$20
$3EF1: 20 DD 3D            JSR s3DDD
$3EF4: 88                  DEY 
$3EF5: 4C CB 3E            JMP b3ECB
$3EF8: CD 0B 10    b3EF8   CMP bkeylft
$3EFB: D0 08               BNE b3F05
$3EFD: C0 00               CPY #$00
$3EFF: F0 CA               BEQ b3ECB
$3F01: 88                  DEY 
$3F02: 4C C6 3E            JMP b3EC6
$3F05: CD 0A 10    b3F05   CMP bkeyrt
$3F08: D0 09               BNE b3F13
$3F0A: CC D2 0C            CPY EdEOL
$3F0D: F0 B7               BEQ b3EC6
$3F0F: C8                  INY 
$3F10: 4C C6 3E            JMP b3EC6
$3F13: CD 01 10    b3F13   CMP bkeyins
$3F16: D0 0B               BNE b3F23
$3F18: AD CC 0C            LDA EdInsF
$3F1B: 49 80               EOR #$80
$3F1D: 8D CC 0C            STA EdInsF
$3F20: 4C CB 3E            JMP b3ECB
$3F23: CD 04 10    b3F23   CMP bkeycel
$3F26: D0 1B               BNE b3F43
$3F28: CC D2 0C            CPY EdEOL
$3F2B: B0 13               BCS b3F40
$3F2D: 8C FD 0C            STY EdSCol
$3F30: A9 20       b3F30   LDA #$20
$3F32: 20 DD 3D            JSR s3DDD
$3F35: CC D2 0C            CPY EdEOL
$3F38: 90 F6               BCC b3F30
$3F3A: AC FD 0C            LDY EdSCol
$3F3D: 8C D2 0C            STY EdEOL
$3F40: 4C C6 3E    b3F40   JMP b3EC6
$3F43: CD 02 10    b3F43   CMP bkeyjs
$3F46: D0 05               BNE b3F4D
$3F48: A0 00               LDY #$00
$3F4A: 4C C6 3E            JMP b3EC6
$3F4D: CD 03 10    b3F4D   CMP bkeyje
$3F50: D0 06               BNE b3F58
$3F52: AC D2 0C            LDY EdEOL
$3F55: 4C C6 3E            JMP b3EC6
$3F58: CD 06 10    b3F58   CMP bkeycan
$3F5B: D0 08               BNE b3F65
$3F5D: A0 00               LDY #$00
$3F5F: 98                  TYA 
$3F60: 91 16               STA (scratch16),Y
$3F62: 4C 8F 3E            JMP b3E8F
$3F65: CD 00 10    b3F65   CMP bkeydel
$3F68: D0 2D               BNE b3F97
$3F6A: A9 00               LDA #$00
$3F6C: 8D CC 0C            STA EdInsF
$3F6F: CC D2 0C            CPY EdEOL
$3F72: F0 20               BEQ b3F94
$3F74: 8C FD 0C    j3F74   STY EdSCol

 send to screen
 compare index with EdLimit
 smaller? do it again
Get end of line in index
 check start column flag
 not set? skip ahead
 get starting column in index
 compare with end of line
 smaller? Skip ahead
 get end of line in index
Clear .A
 clear the insert flag
Get keyboard input with cursor
 is the character a carriage return?
 no, check for next key
 yes, handle end of line
Is it the backspace key?
 no, check for next key
 compare index with 0
 it's zero? ignore the key and get a new character
 compare with end of line
 decrement index
 is EdEOL larger than the index? skip ahead
 check editor insert flag
 not set? skip ahead
 move text on screen
Decrement end of line
Set .A to a space char
 send to screen
 decrement index
 loop back and get another character
Left arrow?
 no, check for next key
 compare index with 0
 it's zero, ignore key and get next
 decrement index
 clear editor insert flag and get next character
Right arrow?
 no, check for next key
 compare .Y with end of line
 equal? ignore key and get next character
 increment index
 clear editor insert flag and get next character
Insert key?
 no, check for next key
 get editor insert flag
 toggle it
 put it back
 get next character
Clear to end of line?
 no, check next key
 compare index with end of line
 not smaller? skip ahead
 store index
Get a space character
 send to screen
 compare index with end of line
 larger? do it again
 restore index
 set end of input line
Get another character
Jump to beginning of line?
 no, check next key
 set index to 0
 get another character
Jump to end of line?
 no, check next key
 set index to end of line
 get next character
Cancel current line?
 no, check next key
 set index to 0
 clear .A
 clear string
 restart line
Forward delete?
 no, check next key
 clear .A
 clear insert flag
 are we at the end of the line?
 yes, ignore key and get next char
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$3F77: 4C 80 3F            JMP j3F80
$3F7A: B1 D1       b3F7A   LDA (scrnptr),Y
$3F7C: 88                  DEY 
$3F7D: 91 D1               STA (scrnptr),Y
$3F7F: C8                  INY 
$3F80: C8          j3F80   INY 
$3F81: CC D2 0C            CPY EdEOL
$3F84: 90 F4               BCC b3F7A
$3F86: A9 20               LDA #$20
$3F88: 0D CD 0C            ORA EdRvsF
$3F8B: 88                  DEY 
$3F8C: 91 D1               STA (scrnptr),Y
$3F8E: CE D2 0C            DEC EdEOL
$3F91: AC FD 0C            LDY EdSCol
$3F94: 4C CB 3E    b3F94   JMP b3ECB
$3F97: CD 07 10    b3F97   CMP bkeybt
$3F9A: D0 08               BNE b3FA4
$3F9C: 20 A5 40            JSR GetHstBuf
$3F9F: A0 00               LDY #$00
$3FA1: 4C 8F 3E            JMP b3E8F
$3FA4: CD 0C 10    b3FA4   CMP bkeyfk1
$3FA7: 90 14               BCC b3FBD
$3FA9: CD 0D 10            CMP bkeyfkl
$3FAC: B0 0F               BCS b3FBD
$3FAE: 2C CE 0C            BIT EdRawF
$3FB1: 30 75               BMI j4028
$3FB3: A0 00               LDY #$00
$3FB5: 20 E4 40            JSR s40E4
$3FB8: A0 00               LDY #$00
$3FBA: 4C 8F 3E            JMP b3E8F
$3FBD: CD 0E 10    b3FBD   CMP bkeyeof
$3FC0: D0 11               BNE b3FD3
$3FC2: AE D2 0C            LDX EdEOL
$3FC5: D0 0C               BNE b3FD3
$3FC7: A0 00               LDY #$00
$3FC9: 98                  TYA 
$3FCA: 91 16               STA (scratch16),Y
$3FCC: 38                  SEC 
$3FCD: 8C FD 0C            STY EdSCol
$3FD0: 4C 61 40            JMP j4061
$3FD3: C9 20       b3FD3   CMP #$20
$3FD5: 90 04               BCC b3FDB
$3FD7: C9 80               CMP #$80
$3FD9: 90 08               BCC b3FE3
$3FDB: 2C CF 0C    b3FDB   BIT EdUnkF
$3FDE: 30 48               BMI j4028
$3FE0: 4C CB 3E            JMP b3ECB
$3FE3: CC D1 0C    b3FE3   CPY EdLimit
$3FE6: B0 2F               BCS b4017
$3FE8: CC D2 0C            CPY EdEOL
$3FEB: B0 2D               BCS b401A
$3FED: 2C CC 0C            BIT EdInsF
$3FF0: 10 28               BPL b401A
$3FF2: 8C FD 0C            STY EdSCol
$3FF5: AC D2 0C            LDY EdEOL
$3FF8: CC D1 0C            CPY EdLimit
$3FFB: 90 06               BCC b4003
$3FFD: AC FD 0C            LDY EdSCol
$4000: 4C CB 3E            JMP b3ECB
$4003: 48          b4003   PHA 
$4004: 88          b4004   DEY 
$4005: B1 D1               LDA (scrnptr),Y
$4007: C8                  INY 
$4008: 91 D1               STA (scrnptr),Y
$400A: 88                  DEY 
$400B: CC FD 0C            CPY EdSCol
$400E: D0 F4               BNE b4004
$4010: 68                  PLA 
$4011: 20 DD 3D            JSR s3DDD
$4014: EE D2 0C            INC EdEOL
$4017: 4C CB 3E    b4017   JMP b3ECB
$401A: 20 DD 3D    b401A   JSR s3DDD
$401D: CC D2 0C            CPY EdEOL
$4020: 90 F5               BCC b4017
$4022: 8C D2 0C            STY EdEOL
$4025: 4C CB 3E            JMP b3ECB
$4028: 8D DB 0C    j4028   STA h.asav2
$402B: 8C FD 0C            STY EdSCol
$402E: A0 00               LDY #$00
$4030: CC D2 0C            CPY EdEOL
$4033: F0 0D               BEQ b4042

Store index
 jump ahead
Get a byte from the screen
 decrement index
 store byte to the screen
 increment index
Increment index
 are we at the end of line?
 no, loop
 get a space character
 combine reverse flag
 decrement index
 store on screen
 decrement the end of line
 get string index back
Get next character
Previous history buffer item?
 no, check next key
 get previous history item in edit line
 go to beginning of line
 restart line editor
Function key 1?
 too low. check next key
 function key last?
 too high, check next key
 check raw input flag
 set, handle as unknown control char
 clear index
 get function key string into buffer
 start at beginning of line
 restart line editor
EOF?
 no, check next char
 get end of line
 no characters? skip ahead
 clear index
 clear .A
 clear string
 set carry to indicate EOF
 clear EdSCol
 return
Space character? (all control chars are checked by now)
 lower, skip ahead
 high bit set?
 no, skip control char handling
Unknown control char flag set?
 yes, handle the character
 no, get next char
At end of string?
 yes,
 at end of line?
 no, skip ahead
 is the insert flag set?
 no, skip ahead
 save index
 get end of line
 are we at our limit?
 not yet
 restore index
 get next character
Save character
Decrement index
 get byte from screen
 increment index
 put byte on screen
 decrement index
 are we at our current position?
 not yet, continue
 restore character
 send to screen
 increment end of line
Get next character
Send to screen
 are we at the end of the line?
 no, get next character
 increment end of line
 get next character
Store character
 store index
 reset index
 compare with end of line
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$4035: B1 D1       b4035   LDA (scrnptr),Y
$4037: 20 47 3E            JSR b3E47
$403A: 91 16               STA (scratch16),Y
$403C: C8                  INY 
$403D: CC D2 0C            CPY EdEOL
$4040: D0 F3               BNE b4035
$4042: A9 00       b4042   LDA #$00
$4044: 91 16               STA (scratch16),Y
$4046: AC FD 0C            LDY EdSCol
$4049: 20 36 3D            JSR s3D36
$404C: AD DB 0C            LDA h.asav2
$404F: C9 0D               CMP #$0D
$4051: D0 0D               BNE b4060
$4053: 20 62 40            JSR SendHIstB
$4056: AC FD 0C            LDY EdSCol
$4059: A9 0D               LDA #$0D
$405B: 20 DD 34            JSR h.conout
$405E: A9 0D               LDA #$0D
$4060: 18          b4060   CLC 
$4061: 60          j4061   RTS 

$4062: A0 FF     SendHIstB LDY #$FF
$4064: AE DD 0C            LDX HBPos
$4067: C8          b4067   INY 
$4068: E8                  INX 
$4069: B1 16               LDA (scratch16),Y
$406B: 20 74 40            JSR WrHstBuf
$406E: D0 F7               BNE b4067
$4070: 8E DD 0C            STX HBPos
$4073: 60                  RTS 

$4074: 8D DE 0C   WrHstBuf STA asav
$4077: 08                  PHP 
$4078: 78                  SEI 
$4079: A5 01               LDA pport
$407B: 48                  PHA 
$407C: 29 FC               AND #$FC
$407E: 85 01               STA pport
$4080: AD DE 0C            LDA asav
$4083: 9D 00 FF            STA HistBuf,X
$4086: 68                  PLA 
$4087: 85 01               STA pport
$4089: 28                  PLP 
$408A: AD DE 0C            LDA asav
$408D: 60                  RTS 

$408E: 08         RdHstBuf PHP 
$408F: 78                  SEI 
$4090: A5 01               LDA pport
$4092: 48                  PHA 
$4093: 29 FC               AND #$FC
$4095: 85 01               STA pport
$4097: BD 00 FF            LDA HistBuf,X
$409A: 8D DE 0C            STA asav
$409D: 68                  PLA 
$409E: 85 01               STA pport
$40A0: 28                  PLP 
$40A1: AD DE 0C    f40A1   LDA asav
$40A4: 60                  RTS 

$40A5: A0 FF     GetHstBuf LDY #$FF
$40A7: AE DC 0C            LDX EdHBPos
$40AA: CA          b40AA   DEX 
$40AB: EC DD 0C            CPX HBPos
$40AE: F0 12               BEQ b40C2
$40B0: 20 8E 40            JSR RdHstBuf
$40B3: F0 0D               BEQ b40C2
$40B5: C9 FF               CMP #$FF
$40B7: D0 F1               BNE b40AA
$40B9: AD DD 0C            LDA HBPos
$40BC: 8D DC 0C            STA EdHBPos
$40BF: 4C C5 40            JMP j40C5
$40C2: 8E DC 0C    b40C2   STX EdHBPos
$40C5: E8          j40C5   INX 
$40C6: C8                  INY 
$40C7: CC D1 0C            CPY EdLimit
$40CA: 90 04               BCC b40D0

 equal? skip ahead
Get a byte from the screen
 convert from screencode to ascii
 place in string
 increment index
 are we at the end of line?
 no, continue copying
Clear .A
 set end of string
 restore index
 move text on screen
 restore character
 is it a carriage return?
 no,
 line's done, send it to the history buffer
 get index
 get carriage return
 send to console
 get last character ($0d from above)
Clear carry
Return

SendHistB: send line to history buffer
Preset index
 get history buffer position
Increment index
 increment .X
 get byte from string
 write it to the history buffer
 not end of string? keep going
 store history buffer position
 return

WrHstBuf: Write a byte to the history buffer
Preserve the character
 save processor status
 disable interrupts
 get memory map
 save
 disable roms and I/O
 set new map
 get character back
 save in history buffer
 restore original memory map
 set it up
 restore processor status
 restore .A
 return

RdHstBuf: Read a byte from the history buffer
Save processor status
 disable interrupts
 get current memory map
 save
 disable ROMs and I/O
 set new map
 get byte from history buffer
 save it
 restore original memory map
 set it up
 restore processor status
 restore character
 return

GetHstBuf: Get a line from the history buffer
Preset index
 get editor's history buffer position
Decrement index
 compare with history buffer position
 equal? get the line
 get a byte from the history buffer
 end of previous string? get the line
 compare with $ff
 not equal? loop until we find it
 get history buffer position
 store editor's history buffer position
 skip ahead
Store index at editor's history buffer position
Increment string index
 increment history buffer index
 are we at the length limit?
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$40CC: A9 00               LDA #$00
$40CE: F0 03               BEQ b40D3
$40D0: 20 8E 40    b40D0   JSR RdHstBuf
$40D3: 91 16       b40D3   STA (scratch16),Y
$40D5: D0 EE               BNE j40C5
$40D7: 60                  RTS 

$40D8: 20 12 41   h.fkget  JSR fk.prep
$40DB: A0 20               LDY #$20
$40DD: 8C D1 0C            STY EdLimit
$40E0: A0 00               LDY #$00
$40E2: F0 03               BEQ b40E7

$40E4: 20 20 41    s40E4   JSR s4120
$40E7: 20 48 41    b40E7   JSR rd.fkey
$40EA: F0 0B               BEQ b40F7
$40EC: 91 16               STA (scratch16),Y
$40EE: E8                  INX 
$40EF: C8                  INY 
$40F0: CC D1 0C            CPY EdLimit
$40F3: 90 F2               BCC b40E7
$40F5: A9 00               LDA #$00
$40F7: 91 16       b40F7   STA (scratch16),Y
$40F9: 60                  RTS 

$40FA: 20 12 41   h.fkset  JSR fk.prep
$40FD: A0 00               LDY #$00
$40FF: B1 16       b40FF   LDA (scratch16),Y
$4101: F0 0B               BEQ b410E
$4103: 20 2E 41            JSR wr.fkey
$4106: E8                  INX 
$4107: C8                  INY 
$4108: C0 1F               CPY #$1F
$410A: D0 F3               BNE b40FF
$410C: A9 00               LDA #$00
$410E: 20 2E 41    b410E   JSR wr.fkey
$4111: 60                  RTS 

$4112: 86 16      fk.prep  STX scratch16
$4114: 84 17               STY scratch17
$4116: 38                  SEC 
$4117: E9 01               SBC #$01
$4119: 0A                  ASL 
$411A: 0A                  ASL 
$411B: 0A                  ASL 
$411C: 0A                  ASL 
$411D: 0A                  ASL 
$411E: AA                  TAX 
$411F: 60                  RTS 

$4120: AA          s4120   TAX 
$4121: BD A1 40            LDA f40A1,X
$4124: AA                  TAX 
$4125: 60                  RTS 
$4126:             f4126   .BYTE $00,$40,$80,$C0
                           .BYTE $20,$60,$A0,$E0

$412E: 8D DE 0C   wr.fkey  STA asav
$4131: 08                  PHP 
$4132: 78                  SEI 
$4133: A5 01               LDA pport
$4135: 48                  PHA 
$4136: 29 FC               AND #$FC
$4138: 85 01               STA pport
$413A: AD DE 0C            LDA asav
$413D: 9D 00 FE            STA KeyDefs,X
$4140: 68                  PLA 
$4141: 85 01               STA pport
$4143: 28                  PLP 
$4144: AD DE 0C            LDA asav
$4147: 60                  RTS 

 yes, store character and exit
 clear .A
 jump to 40d3 (always; lda #0)
Get a byte from the history buffer
Save it in the string
 not zero? Continue.
 return

H.fkget: Get a function key string
Prepare pointers
 Set .Y to $20
 set up editor limit
 set up index
 jump to 40e7 (always branches; ldy #0)

S40e4: copy function key string to buffer
Convert input character to function key storage offset
Get a byte from function key storage
 end of string? exit loop
 store byte in target buffer
 increment index
 increment index
 are we at the limit of our buffer?
 no, continue
 clear .A
Set end of string
 return

H.fkset: Set function key string
Set up pointers
 set up index
Get byte from buffer
 end of string? exit
 write byte to function key storage
 increment index
 increment index
 are we at $1f bytes?
 no, keep copying
 clear .A
Write last byte to fkey
 return

Fk.prep: Prepare for function key storage operation
Set up buffer pointer

 set carry for subtract
 subtract 1 from byte count
 multiply by $20

 move offset to .X
 return

S4120: Get function key storage offset from petscii code
Move .A to .X
 get byte from table (Should be f4126-$85)
 move .A to .X
 return
 The load 40a1,x is suspected to target these tables.
 These appear to be in petscii order for function keys:
 F1 F3 F5 F7  F2 F4 F6 F8.  This also explains the $85
 byte offset: F1 is chr$(85).

Wr.fkey: Write a byte to function key storage
Save .A
 save processor status
 disable interrupts
 get current memory map
 save
 clear ROMs and I/O
 set up new map
 restore .A
 save in function key storage
 restore original memory map
 set it up
 restore processor status
 restore .A
 return
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$4148: 08          rd.fkey PHP 
$4149: 78                  SEI 
$414A: A5 01               LDA pport
$414C: 48                  PHA 
$414D: 29 FC               AND #$FC
$414F: 85 01               STA pport
$4151: BD 00 FE            LDA KeyDefs,X
$4154: 8D DE 0C            STA asav
$4157: 68                  PLA 
$4158: 85 01               STA pport
$415A: 28                  PLP 
$415B: AD DE 0C            LDA asav
$415E: 60                  RTS 

  
$415F: 85 16      h.swpmem STA scratch16
$4161: 86 17               STX scratch17 
$4163: B9 00 00            LDA pddr,Y
$4166: 85 18               STA scratch18
$4168: B9 01 00            LDA pport,Y
$416B: 85 19               STA scratch19
$416D: B9 02 00            LDA $02,Y
$4170: 8D BD 0C            STA Sz.l
$4173: B9 03 00            LDA $03,Y
$4176: 8D BE 0C            STA Sz.h
$4179: 08                  PHP 
$417A: 78                  SEI 
$417B: A5 01               LDA pport
$417D: 48                  PHA 
$417E: 29 FC               AND #$FC
$4180: 85 01               STA pport
$4182: A0 00               LDY #$00
$4184: AE BE 0C            LDX Sz.h
$4187: F0 14               BEQ MSsml
$4189: B1 16       MSBlp   LDA (scratch16),Y
$418B: 48                  PHA 
$418C: B1 18               LDA (scratch18),Y
$418E: 91 16               STA (scratch16),Y
$4190: 68                  PLA 
$4191: 91 18               STA (scratch18),Y
$4193: C8                  INY 
$4194: D0 F3               BNE MSBlp
$4196: E6 17               INC scratch17
$4198: E6 19               INC scratch19
$419A: CA                  DEX 
$419B: D0 EC               BNE MSBlp
$419D: AE BD 0C    MSsml   LDX Sz.l
$41A0: F0 0E               BEQ MSfin
$41A2: B1 16       MSSlp   LDA (scratch16),Y
$41A4: 48                  PHA 
$41A5: B1 18               LDA (scratch18),Y
$41A7: 91 16               STA (scratch16),Y
$41A9: 68                  PLA 
$41AA: 91 18               STA (scratch18),Y
$41AC: C8                  INY 
$41AD: CA                  DEX 
$41AE: D0 F2               BNE MSSlp
$41B0: 68          MSfin   PLA 
$41B1: 85 01               STA pport
$41B3: 28                  PLP 
$41B4: 60                  RTS 

$41B5: C9 00      h.gettst CMP #$00
$41B7: F0 0A               BEQ h.gTinST
$41B9: AE 9E 02            LDX a029E
$41BC: E8                  INX 
$41BD: EC 9D 02            CPX a029D
$41C0: 4C C9 41            JMP j41C9

$41C3: AE 9B 02   h.gTinST LDX h.TinR
$41C6: EC 9C 02            CPX h.TinC
$41C9: D0 08       j41C9   BNE b41D3
$41CB: AD 97 02            LDA h.tST
$41CE: 09 08               ORA #$08
$41D0: 18                  CLC 
$41D1: 90 09               BCC b41DC
$41D3: AD 97 02    b41D3   LDA h.tST
$41D6: 0D F0 0D            ORA tdevst
$41D9: 29 F7               AND #$F7

Rd.fkey: Read a byte from function key storage
Save processor status
 disable interrupts
 get current memory map
 save
 clear ROMs and I/O
 set up new map
 get byte from function key storage
 preserve .A
 restore original memory map
 set it up
 restore processor status
 restore .A
 return

H.swpmem: Swap two memory areas with I/O and ROMs off
Set up buffer 'a' pointer

 get buffer 'b' pointer (swpmemz always uses $36)
 set up buffer 'b' pointer

 get transfer size
 store in counter

 save processor status
 disable interrupts
 get current memory map
 save it on the stack
 disable I/O and ROMs
 set up new map
 preset index
 get number of full pages to process
 none? skip this process
Get a byte from buffer 'a'
 save it on stack
 get a byte from buffer 'b'
 save it in buffer 'a'
 restore buffer 'a' byte
 store it in buffer 'b'
 increment index
 more bytes in this page to copy? loop.
 increment buffer 'a' pointer high byte
 increment buffer 'b' pointer high byte
 decrement page count
 more pages? loop.
Get count of bytes for last partial page
 none? exit
Get a byte from buffer 'a'
 save it on stack
 get a byte from buffer 'b'
 save it in buffer 'a'
 restore buffer 'a' byte
 store it in buffer 'b'
 increment index
 decrement byte count
 more bytes to do? loop
Restore original memory map
 set it up
 restore processor status
 return

H.gettst: Get T device status
Is .A 0?
 yes, get T device status
 get RS232 output buffer pointer
 add one
 compare with output byte to send
 recycle h.getTinST code to complete operation

H.gTinST: Get T input status
Get pointer to last received rs232 byte
 compare with current byte
 not equal? skip ahead
 get kernal status byte
 mask off input buffer flag
 clear carry
 jump to 41dc
Get kernal status variable
 combine with T device status
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$41DB: 38                  SEC 
$41DC: 29 FE       b41DC   AND #$FE
$41DE: 8D F0 0D            STA tdevst
$41E1: 2C E5 41            BIT a41E5
$41E4: 60                  RTS 

$41E5:             a41E5   .BYTE $80
$41E6:             a41E6   .BYTE $00
$41E7:             a41E7   .BYTE $00,$00,$00,$00
                           .BYTE $00,$00,$00,$00
$41EF:                     .BYTE $00,$00,$00,$00
                           .BYTE $00,$00,$00,$00
$41F7:                     .BYTE $00,$00,$00,$00
                           .BYTE $00,$00,$00,$00
$41FF:                     .BYTE $00,$00,$00,$00
                           .BYTE $00,$00,$00,$00
$4207:                     .BYTE $00,$00,$00,$00
                           .BYTE $00,$00,$00,$00
$420F:                     .BYTE $00,$00,$00,$00
                           .BYTE $00,$00,$00,$00
$4217:                     .BYTE $00,$00,$00,$00
                           .BYTE $00,$00,$00,$00
$421F:                     .BYTE $00,$00,$00,$00
                           .BYTE $00,$00,$00,$00
$4227:                     .BYTE $00,$00,$00,$00
                           .BYTE $00,$00,$00,$00
$422F:                     .BYTE $00,$00,$00,$00
                           .BYTE $00,$00,$00,$00
$4237:             f4237   .BYTE $00
$4238:             a4238   .BYTE $00,$00,$00,$00
                           .BYTE $00,$00,$00,$00
$4240:                     .BYTE $00,$00,$00,$00
                           .BYTE $00,$00,$00,$00
$4248:                     .BYTE $00,$00,$00,$00
                           .BYTE $00,$00,$00,$00
$4250:                     .BYTE $00,$00,$00,$00
                           .BYTE $00,$00,$00,$00
$4258:                     .BYTE $00,$00,$00,$00
                           .BYTE $00,$00,$00,$00
$4260:                     .BYTE $00,$00,$00,$00
                           .BYTE $00,$00,$00
                                                           

$0300: 78                  SEI
$0301: A6 92               LDX $92
$0303: BD 2B 02            LDA $022B,X
$0306: 85 8D               STA $8D
$0308: A8                  TAY
$0309: AA                  TAX
$030a: 20 95 DF            JSR $DF95
$030d: 85 8C               STA $8C
$030f: 0A                  ASL A
$0310: AA                  TAX
$0311: A9 00               LDA #$00
$0313: 85 8B               STA $8B
$0315: B9 3E 02            LDA $023E,Y
$0318: 48         j0318    PHA
$0319: B9 F2 00            LDA $00F2,Y
$031c: 29 08               AND #$08
$031e: F0 21               BEQ b0341
$0320: A5 8B               LDA $8B
$0322: D0 1D               BNE b0341
$0324: E6 90               INC $90
$0326: D0 04               BNE b032C
$0328: E6 91               INC $91
$032a: F0 0B               BEQ b0337
$032c: 68         b032c    PLA
$032d: 18                  CLC
$032e: 20 BD 03            JSR s03BD
$0331: 20 60 03            JSR s0360
$0334: 4C 18 03            JMP j0318
$0337: 20 60 03   b0337    JSR s0360
$033a: 99 3E 02            STA $023E,Y
$033d: 68                  PLA
$033e: 18                  CLC
$033f: 90 07               BCC b0348

 mask off input buffer bit
 set carry
 mask off error bits
 save in T device status
 check flat at a41e5
 return

Drive command channel response buffer

This is the drive-side code for the Dyno accelerator.  It 
gets loaded by sendcode at $35fe, which sends $fb bytes.  
Because the drive code executes at $0300, the addresses 
in this section will be changed to make the disassembly 
easier to read.
Fixme: Better docs here.
Disable interrupts
 put secondary address into .X
 get channel for secondary address
 store in temporary area
 set .Y
 set .X
 get buffer number 
 save in temporary area
 multiply by two
 move to .X
 clear .A
 clear temporary byte
 get buffer position
Save buffer position on stack
 get status for channel
 mask off bit 3
 zero? skip ahead
 get temporary byte
 not zero? skip ahead
 increment $90
 not zero? skip ahead
 increment $91
 not zero? skip ahead
Restore buffer position
 clear carry
 send byte using Dyno
 get next sector
 loop
Get next sector
 set next data byte
 restore byte
 clear carry
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$0341: 68         b0341    PLA
$0342: 38                  SEC
$0343: 20 BD 03            JSR $03BD
$0346: A5 8B               LDA $8B
$0348: 20 BD 03   b0348    JSR $03BD
$034b: A9 00               LDA #$00
$034d: 85 7C               STA $7C
$034f: 58                  CLI
$0350: AD 4F 02            LDA $024F
$0353: 09 01               ORA #$01
$0355: 8D 4F 02            STA $024F
$0358: 60                  RTS
$0359: 4E 4F 02            LSR $024F
$035c: 0E 4F 02            ASL $024F
$035f: 60          b035f   RTS

$0360: 20 A6 03    s0360   JSR s03A6
$0363: D0 FA               BNE b035F
$0365: B0 F8               BCS b035F
$0367: 48                  PHA
$0368: 20 3A D1            JSR $D13A
$036b: 95 06               STA $06,X
$036d: 20 3A D1            JSR $D13A
$0370: 95 07               STA $07,X
$0372: A9 00               LDA #$00
$0374: 95 99               STA $99,X
$0376: 85 30               STA $30
$0378: B5 9A               LDA $9A,X
$037a: 85 31               STA $31
$037c: A4 8C               LDY $8C
$037e: A9 80               LDA #$80
$0380: 99 00 00            STA $0000,Y
$0383: 58                  CLI
$0384: B9 00 00   b0384    LDA $0000,Y
$0387: 30 FB               BMI b0384
$0389: 78                  SEI
$038a: C9 02               CMP #$02
$038c: 90 02               BCC b0390
$038e: 85 8B               STA $8B
$0390: A4 8D      b0390    LDY $8D
$0392: 20 3A D1            JSR $D13A
$0395: C9 00               CMP #$00
$0397: D0 08               BNE b03A1
$0399: 20 3A D1            JSR $D13A
$039c: 99 44 02            STA $0244,Y
$039f: 68                  PLA
$03a0: 60                  RTS
$03a1: 20 3A D1   b03a1    JSR $D13A
$03a4: 68                  PLA
$03a5: 60                  RTS 

$03a6: 20 3A D1   s03a6    JSR $D13A 
$03a9: D0 10               BNE b03BB
$03ab: 48                  PHA
$03ac: B9 44 02            LDA $0244,Y
$03af: F0 07               BEQ b03B8
$03b1: 20 62 D1            JSR $D162
$03b4: 68                  PLA
$03b5: C4 8D               CPY $8D
$03b7: 60                  RTS
$03b8: 68       b03b8      PLA
$03b9: C4 8D               CPY $8D
$03bb: 18       b03bb      CLC
$03bc: 60                  RTS

$03bd: 85 7C      s03bd    STA $7C
$03bf: 8A                  TXA
$03c0: 48                  PHA
$03c1: AD 00 18   b03c1    LDA $1800
$03c4: 10 FB               BPL b03C1
$03c6: A9 10               LDA #$10
$03c8: 90 02               BCC b03CC
$03ca: 09 08               ORA #$08
$03cc: 8D 00 18   b03cc    STA $1800
$03cf: AD 00 18   b03cf    LDA $1800
$03d2: 30 FB               BMI b03CF
$03d4: A2 04               LDX #$04
$03d6: A9 00     b03d6     LDA #$00

 skip to $348
Restore byte
 set carry
 send byte using Dyno
 get byte from $8b
Send byte using Dyno
 clear .A
 store at 7c
 enable interrupts
 get buffer status
 mark buffer 1 busy
 set buffer status
 return
 get bit zero of buffer status in carry

Return

s0360: get next sector
Get next byte
 not zero? return
 carry set? return
 save byte
 get byte from buffer
 store in track register
 get byte from buffer
 store in sector register
 clear .A
 set buffer pointer
 set a to $30
 set buffer pointer
 set beginning of buffer
 get buffer number
 set .A to $80 (read sector)
 set command 
 enable interrupts
Get status byte
 command done? wait for it
 disable interrupts
 read error? 
 no, proceed
 save .A
Get channel number
 get byte from buffer
 zero?
 no,
 get byte from buffer
 set last data byte
 restore byte
 return
Get byte from buffer
 restore byte
 return

S03a6: Get byte from buffer and read next block
Get a byte from the buffer
 end of buffer? exit
 save byte
 get buffer offset
 zero? exit
 get next block
 restore byte
 compare with $8d
 return
Restore byte
 compare with $8d
Clear carry
 return

S03bd: Send byte using Dyno protocol
Store .A in the ATN indicator

 put .X on the stack
Get IEC bus state
 ATN low? wait.
 set bit 4 (ATN acknowledge out)
 carry clear? Skip ahead
 add bit 3 (clock out)
Set IEC bus state
Get IEC bus state
 set .X to 4 for two bit pairs
 clear .A 
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$03d8: 06 7C               ASL $7C
$03da: 2A                  ROL A
$03db: 0A                  ASL A
$03dc: 06 7C               ASL $7C
$03de: 2A                  ROL A
$03df: 0A                  ASL A
$03e0: 8D 00 18            STA $1800
$03e3: AD 00 18    b03e3   LDA $1800
$03e6: 10 FB               BPL b03E3
$03e8: AD 00 18    b03e8   LDA $1800
$03eb: 30 FB               BMI b03E8
$03ed: CA                  DEX
$03ee: D0 E6               BNE b03D6
$03f0: A9 0F               LDA #$0F
$03f2: 8D 00 18            STA $1800
$03f5: 68                  PLA
$03f6: AA                  TAX
$03f7: 60                  RTS

$435F:                     .BYTE $00,$00,$00

$4362:             a4362   .BYTE $00
$4363:             a4363   .BYTE $00

Get two bits from $7c into IEC clock and data

Set IEC bus 
get IEC bus
ATN in not set? wait
get IEC bus state
ATN in set? wait
 decrement index
 not zero? Keep moving bits out
 release all IEC lines
 set IEC bus
 restore buffer position
 move to .X
 return
And now, back to our regularly scheduled offset.

$4267+$fb=$4362: Drive code ends here.
Below is some scratch space.  Routines using these bytes 
are listed at their respective addresses.
txtformat($1a8e), fmtchar($1ab1)
fmtchar($1ab1)

REAL (Floating point) math library
This is the “Real” math set.  This code contains most of the floating point routines used by promal.  Some others are in the 
system library.

PROMAL uses an extended version of the IEEE 754 “binary32” format, where the low order mantissa is extended by 16 bits.  
This diagram should help illustrate the in-memory format of the numbers:

In this table, S=sign, E=exponent, M=mantissa.
bit 76543210 76543210 76543210 76543210 76543210 76543210 
    SEEEEEEE EMMMMMMM MMMMMMMM MMMMMMMM MMMMMMMM MMMMMMMM
byte   +0       +1       +2       +3      +4       +5

Once loaded into a floating point register, the format is slightly different:
Byte Usage
0 Sign
1 Exponent
2-6 Mantissa
7 Overflow

In many cases, fltptr (at location $0060) doubles as exponent2.

The real math library is appended to the end of the system binary to save space for programs that don't need floating point 
math.  In these cases, the 'noreal' system library call is called.  Noreal changes the beginning of free memory to the first page 
boundary after this section's beginning and marks all related library calls and p-code dispatch entries as invalid by changing 
them to jump into the system exception handler.  This saves approximately 3k of memory.

$4364:             a4364   .BYTE $00
$4365:             a4365   .BYTE $00
$4366:             a4366   .BYTE $00
$4367:             a4367   .BYTE $00
$4368:             a4368   .BYTE $00
$4369:             a4369   .BYTE $00
$436A:             a436A   .BYTE $00
$436B:             a436B   .BYTE $00
$436C:             f436C   .BYTE $30
$436D:             f436D   .BYTE $30,$30,$30,$30
                           .BYTE $30,$30,$30,$30
$4375:                     .BYTE $30,$30,$30,$30
                           .BYTE $30,$30,$30,$30

$437D: 8C 68 43   r.SwpReg STY a4368
$4380: A2 07               LDX #$07

Let's start with some scratch space that preceds the 
floating point code.  Routines using these bytes are 
listed at their respective addresses.
r.strreal($46ff)
r.strreal($46ff)
r.strreal($46ff)
s40ac($40ac), s40ad($40ad)
r.SwpReg($437d), r.subM($43b7)
s49b1($49b1), s40ac($40ac), s40ad($40ad)
s40ac($40ac), s40ad($40ad)
s40ac($40ac), s40ad($40ad), s4a67($4a67)
s4967($4967), s4989($4989), s49b1($49b1)
s4989($4989)

r.SwpReg: Swap the floating point registers
Preserve .Y
 preset index
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$4382: B5 57       b4382   LDA a57,X
$4384: B4 5F               LDY a5F,X
$4386: 94 57               STY a57,X
$4388: 95 5F               STA a5F,X
$438A: CA                  DEX 
$438B: 10 F5               BPL b4382
$438D: AC 68 43            LDY a4368
$4390: 60                  RTS 

$4391: 18          r.addM  CLC 
$4392: A5 5E               LDA a5E o
$4394: 65 66               ADC a66 o
$4396: 85 5E               STA a5E o
$4398: A5 5D       s4398   LDA a5D 0
$439A: 65 65               ADC a65 0
$439C: 85 5D               STA a5D 0
$439E: A5 5C               LDA a5C 1
$43A0: 65 64               ADC a64 1
$43A2: 85 5C               STA a5C 1
$43A4: A5 5B               LDA a5B 2
$43A6: 65 63               ADC a63 2
$43A8: 85 5B               STA a5B 2
$43AA: A5 5A               LDA a5A 3
$43AC: 65 62               ADC a62 3
$43AE: 85 5A               STA a5A 3
$43B0: A5 59               LDA a59 4
$43B2: 65 61               ADC a61 4
$43B4: 85 59               STA a59 4
$43B6: 60                  RTS 

$43B7: 38          r.subM  SEC 
$43B8: A5 5E               LDA a5E
$43BA: E5 66               SBC a66
$43BC: 85 5E               STA a5E
$43BE: A5 5D               LDA a5D
$43C0: E5 65               SBC a65
$43C2: 85 5D               STA a5D
$43C4: A5 5C               LDA a5C
$43C6: E5 64               SBC a64
$43C8: 85 5C               STA a5C
$43CA: A5 5B               LDA a5B
$43CC: E5 63               SBC a63
$43CE: 85 5B               STA a5B
$43D0: A5 5A               LDA a5A
$43D2: E5 62               SBC a62
$43D4: 85 5A               STA a5A
$43D6: A5 59               LDA a59
$43D8: E5 61               SBC a61
$43DA: 85 59               STA a59
$43DC: 60                  RTS 

$43DD: A9 80       r.sub   LDA #$80
$43DF: 45 5F               EOR a5F
$43E1: 85 5F               STA a5F

$43E3: D8          r.add   CLD 
$43E4: A5 60               LDA Fltptr
$43E6: D0 01               BNE b43E9
$43E8: 60                  RTS 
$43E9: A5 58       b43E9   LDA a58
$43EB: D0 0A               BNE b43F7
$43ED: A2 07               LDX #$07
$43EF: B5 5F       b43EF   LDA a5F,X
$43F1: 95 57               STA a57,X
$43F3: CA                  DEX 
$43F4: 10 F9               BPL b43EF
$43F6: 60                  RTS 
$43F7: 38          b43F7   SEC 
$43F8: E5 60               SBC Fltptr
$43FA: 90 28               BCC b4424
$43FC: D0 35               BNE b4433
$43FE: A5 59               LDA a59
$4400: C5 61               CMP a61
$4402: 90 20               BCC b4424
$4404: D0 64               BNE b446A
$4406: A5 5A               LDA a5A
$4408: C5 62               CMP a62

Get byte from FP register 1
 get byte from FP register 2
 put byte in FP register 1
 put byte in FP register 2
 decrement index
 more to do? Loop back
 restore .Y
 return

r.addM: Add the FP mantissae and leave result in FP reg 1
Clear carry for add
 Get register 1
 add register 2
 store in register 1

 return

r.subM: Subtract FP mantissa 2 from 1 and store in 1
Set carry for subtract
 get FP reg 1
 subtract FP reg 2
 store in FP reg 1

 return

r.sub: subtract for 4cc3 (bytecode $ac)
Set .A to $80
 toggle the sign bit of FP register 1
 save

r.add: add for $43cb (bytecode $a6)
Clear decimal flag
 exponent 2
 not zero? skip ahead
 refuse to add zero: return
Get exponent 1
 not zero? Skip ahead and do some hard math
 set up index to copy reg2 to reg1 (add zero)
Get a byte from reg a5f
 put it in a57
 decrement index
 more to do? loop
 return
Set carry for subtract
 subtract exponent 2 (from exponent 1; $43e9)
 smaller? swap registers
 not equal? fixme
 get mantissa1
 compare mantissa2
 smaller? swap registers
 not equal? fixme
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$440A: 90 18               BCC b4424
$440C: D0 5C               BNE b446A
$440E: A5 5B               LDA a5B
$4410: C5 63               CMP a63
$4412: 90 10               BCC b4424
$4414: D0 54               BNE b446A
$4416: A5 5C               LDA a5C
$4418: C5 64               CMP a64
$441A: 90 08               BCC b4424
$441C: D0 4C               BNE b446A
$441E: A5 5D               LDA a5D
$4420: C5 65               CMP a65
$4422: B0 46               BCS b446A
$4424: 20 7D 43    b4424   JSR r.SwpReg
$4427: A5 58               LDA a58
$4429: 38                  SEC 
$442A: E5 60               SBC Fltptr
$442C: F0 3C               BEQ b446A
$442E: C9 2A               CMP #$2A
$4430: 90 01               BCC b4433
$4432: 60                  RTS 
$4433: AA          b4433   TAX 
$4434: F0 34               BEQ b446A
$4436: E0 08               CPX #$08
$4438: 90 1E               BCC b4458
$443A: A6 65               LDX a65
$443C: 86 66               STX a66
$443E: A6 64               LDX a64
$4440: 86 65               STX a65
$4442: A6 63               LDX a63
$4444: 86 64               STX a64
$4446: A6 62               LDX a62
$4448: 86 63               STX a63
$444A: A6 61               LDX a61
$444C: 86 62               STX a62
$444E: A2 00               LDX #$00
$4450: 86 61               STX a61
$4452: 38                  SEC 
$4453: E9 08               SBC #$08
$4455: 4C 33 44            JMP b4433
$4458: A5 61       b4458   LDA a61
$445A: 4A          b445A   LSR 
$445B: 66 62               ROR a62
$445D: 66 63               ROR a63
$445F: 66 64               ROR a64
$4461: 66 65               ROR a65
$4463: 66 66               ROR a66
$4465: CA                  DEX 
$4466: D0 F2               BNE b445A
$4468: 85 61               STA a61
$446A: A5 57       b446A   LDA a57
$446C: 45 5F               EOR a5F
$446E: 30 18               BMI b4488
$4470: 20 91 43            JSR r.addM
$4473: 90 2C               BCC b44A1
$4475: 66 59               ROR a59
$4477: 66 5A               ROR a5A
$4479: 66 5B               ROR a5B
$447B: 66 5C               ROR a5C
$447D: 66 5D               ROR a5D
$447F: 66 5E               ROR a5E
$4481: E6 58               INC a58
$4483: D0 1C               BNE b44A1
$4485: 4C 68 10            JMP j1068
$4488: 20 B7 43    b4488   JSR r.subM
$448B: D0 16               BNE b44A3
$448D: A5 5A               LDA a5A
$448F: D0 10               BNE b44A1
$4491: A5 5B               LDA a5B
$4493: D0 0C               BNE b44A1
$4495: A5 5C               LDA a5C
$4497: D0 08               BNE b44A1
$4499: A5 5D               LDA a5D
$449B: D0 04               BNE b44A1
$449D: A5 5E               LDA a5E
$449F: F0 4B               BEQ b44EC
$44A1: A5 59       b44A1   LDA a59
$44A3: 30 13       b44A3   BMI b44B8
$44A5: C6 58       b44A5   DEC a58
$44A7: F0 37               BEQ r.ClrFP1
$44A9: 06 5E               ASL a5E

 

Swap the FP registers
 get exponent 1
 set carry for subtract
 subtract exponent 2
 zero?
 compare with $2a (fixme)
 smaller, jump ahead
 return
Copy .A to .X (difference between exponents)
 zero? do normal math
 are exponents off by more than 8?
 no. adjust mantissa2 by shifting.
 shift mantissa2 by 8 bits to save time

 clear .X
 clear mantissa2:4
 set carry for subtract
 subtract 8 from the exponent offset
 go back and check exponent differences again
Get mantissa2:4
Shift right to equalize exponents
 

 decrement exponent offset
 not equalized yet? Keep going
 store last byte in mantissa2:5
Get sign1
 compare with sign2
 not equal? fixme
 add FP mantissae together
 no overflow? Jump ahead
 rotate carry through FP mantissa 1

 increment exponent 1
 not zero? continue.
 system error: divide by zero
Subtract FP mantissae
 not zero?
 check FP register 1 for zero (fixme)
 

 zero?
Get mantissa1:5 (fixme: normalize reg0?)
High bit set? fixme (probably normalized)
Decrement exponent1
 zero? clear FP reg 1
 divide mantissa1 by two
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$44AB: 26 5D               ROL a5D
$44AD: 26 5C               ROL a5C
$44AF: 26 5B               ROL a5B
$44B1: 26 5A               ROL a5A
$44B3: 2A                  ROL 
$44B4: 10 EF               BPL b44A5
$44B6: 85 59               STA a59
$44B8: A2 00       b44B8   LDX #$00
$44BA: A5 5E               LDA a5E
$44BC: 86 5E               STX a5E
$44BE: 10 1F               BPL b44DF
$44C0: E6 5D               INC a5D
$44C2: D0 1B               BNE b44DF
$44C4: E6 5C               INC a5C
$44C6: D0 17               BNE b44DF
$44C8: E6 5B               INC a5B
$44CA: D0 13               BNE b44DF
$44CC: E6 5A               INC a5A
$44CE: D0 0F               BNE b44DF
$44D0: E6 59               INC a59
$44D2: D0 0B               BNE b44DF
$44D4: E6 58               INC a58
$44D6: D0 03               BNE b44DB
$44D8: 4C 68 10            JMP j1068
$44DB: A9 80       b44DB   LDA #$80
$44DD: 85 59               STA a59
$44DF: 60          b44DF   RTS 
$44E0: A9 00       r.ClrFP1   LDA #$00
$44E2: 85 59               STA a59
$44E4: 85 5A               STA a5A
$44E6: 85 5B               STA a5B
$44E8: 85 5C               STA a5C
$44EA: 85 5D               STA a5D
$44EC: 85 58       b44EC   STA a58
$44EE: 85 57               STA a57
$44F0: 60                  RTS 

$44F1: A5 58       r.mul   LDA a58
$44F3: F0 EB               BEQ r.ClrFP1
$44F5: A5 60               LDA Fltptr
$44F7: F0 E7               BEQ r.ClrFP1
$44F9: 98                  TYA 
$44FA: 48                  PHA 
$44FB: A0 00               LDY #$00
$44FD: A2 05               LDX #$05
$44FF: B5 61       b44FF   LDA f61,X
$4501: D0 01               BNE b4504
$4503: C8                  INY 
$4504: CA          b4504   DEX 
$4505: 10 F8               BPL b44FF
$4507: 8C 68 43            STY a4368
$450A: A0 00               LDY #$00
$450C: A2 05               LDX #$05
$450E: B5 59       b450E   LDA f59,X
$4510: D0 01               BNE b4513
$4512: C8                  INY 
$4513: CA          b4513   DEX 
$4514: 10 F8               BPL b450E
$4516: CC 68 43            CPY a4368
$4519: B0 03               BCS b451E
$451B: 20 7D 43            JSR r.SwpReg
$451E: 68          b451E   PLA 
$451F: A8                  TAY 
$4520: A5 58               LDA a58
$4522: 38                  SEC 
$4523: E9 7F               SBC #$7F
$4525: 85 58               STA a58
$4527: A5 60               LDA Fltptr
$4529: 38                  SEC 
$452A: E9 7F               SBC #$7F
$452C: 18                  CLC 
$452D: 65 58               ADC a58
$452F: 50 05               BVC b4536
$4531: 10 AD               BPL r.ClrFP1
$4533: 4C 68 10            JMP j1068
$4536: 18          b4536   CLC 
$4537: 69 7F               ADC #$7F
$4539: 85 58               STA a58
$453B: A5 57               LDA a57
$453D: 45 5F               EOR a5F

 not negative? continue shifting
 store mantissa1:5
Clear .X
 get a5e (fixme: overflow?)
 clear a5e
 result not negative? skip ahead
 increment FP register 1

 not zero? continue
 system error: divide by zer0
fixme: set mantissa msb? (the implied bit)
 store mantissa1:5
 return
Clear .A
 clear FP register 1

 clear FP register 1 exponent and sign

 return

R.mul: Multiply FP registers
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$453F: 85 57               STA a57
$4541: A6 5D               LDX a5D
$4543: 86 6B               STX minparms
$4545: A6 5C               LDX a5C
$4547: 86 6A               STX numparms
$4549: A6 5B               LDX a5B
$454B: 86 69               STX maxparms
$454D: A6 5A               LDX a5A
$454F: 86 68               STX zrelsz.h
$4551: A6 59               LDX a59
$4553: 86 67               STX zrelsz.l
$4555: A2 00               LDX #$00
$4557: 86 59               STX a59
$4559: 86 5A               STX a5A
$455B: 86 5B               STX a5B
$455D: 86 5C               STX a5C
$455F: 86 5D               STX a5D
$4561: 86 5E               STX a5E
$4563: 8C 68 43            STY a4368
$4566: A0 04               LDY #$04
$4568: 18                  CLC 
$4569: B9 67 00    b4569   LDA f0067,Y
$456C: D0 08               BNE b4576
$456E: 88                  DEY 
$456F: 10 F8               BPL b4569
$4571: 30 20               BMI b4593
$4573: B9 67 00    b4573   LDA f0067,Y
$4576: A2 08       b4576   LDX #$08
$4578: 66 59       b4578   ROR a59
$457A: 66 5A               ROR a5A
$457C: 66 5B               ROR a5B
$457E: 66 5C               ROR a5C
$4580: 66 5D               ROR a5D
$4582: 66 5E               ROR a5E
$4584: 6A                  ROR 
$4585: 90 06               BCC b458D
$4587: 48                  PHA 
$4588: 18                  CLC 
$4589: 20 98 43            JSR s4398
$458C: 68                  PLA 
$458D: CA          b458D   DEX 
$458E: D0 E8               BNE b4578
$4590: 88                  DEY 
$4591: 10 E0               BPL b4573
$4593: AC 68 43    b4593   LDY a4368
$4596: 90 13               BCC b45AB
$4598: 66 59               ROR a59
$459A: 66 5A               ROR a5A
$459C: 66 5B               ROR a5B
$459E: 66 5C               ROR a5C
$45A0: 66 5D               ROR a5D
$45A2: 66 5E               ROR a5E
$45A4: E6 58               INC a58
$45A6: D0 03               BNE b45AB
$45A8: 4C 68 10            JMP j1068
$45AB: 4C B8 44    b45AB   JMP b44B8

$45AE: A5 60       r.div   LDA Fltptr
$45B0: F0 16               BEQ b45C8
$45B2: 38                  SEC 
$45B3: E9 7F               SBC #$7F
$45B5: 85 67               STA zrelsz.l
$45B7: A5 58               LDA a58
$45B9: D0 03               BNE b45BE
$45BB: 4C E0 44    b45BB   JMP r.ClrFP1
$45BE: 38          b45BE   SEC 
$45BF: E9 7F               SBC #$7F
$45C1: 38                  SEC 
$45C2: E5 67               SBC zrelsz.l
$45C4: 50 05               BVC b45CB
$45C6: 10 F3               BPL b45BB
$45C8: 4C 68 10    b45C8   JMP j1068
$45CB: 18          b45CB   CLC 
$45CC: 69 7F               ADC #$7F
$45CE: F0 EB               BEQ b45BB
$45D0: 85 58               STA a58
$45D2: A5 57               LDA a57
$45D4: 45 5F               EOR a5F
$45D6: 85 57               STA a57
$45D8: A9 00               LDA #$00

R.div: Divide FP registers (fixme: order)
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$45DA: 85 67               STA zrelsz.l
$45DC: 85 68               STA zrelsz.h
$45DE: 85 69               STA maxparms
$45E0: 85 6A               STA numparms
$45E2: 85 6B               STA minparms
$45E4: 85 6C               STA getpmsk
$45E6: 46 59               LSR a59
$45E8: 66 5A               ROR a5A
$45EA: 66 5B               ROR a5B
$45EC: 66 5C               ROR a5C
$45EE: 66 5D               ROR a5D
$45F0: 66 5E               ROR a5E
$45F2: 46 61               LSR a61
$45F4: 66 62               ROR a62
$45F6: 66 63               ROR a63
$45F8: 66 64               ROR a64
$45FA: 66 65               ROR a65
$45FC: 66 66               ROR a66
$45FE: A2 28               LDX #$28
$4600: A5 59       b4600   LDA a59
$4602: C5 61               CMP a61
$4604: 90 2B               BCC b4631
$4606: D0 26               BNE b462E
$4608: A5 5A               LDA a5A
$460A: C5 62               CMP a62
$460C: 90 23               BCC b4631
$460E: D0 1E               BNE b462E
$4610: A5 5B               LDA a5B
$4612: C5 63               CMP a63
$4614: 90 1B               BCC b4631
$4616: D0 16               BNE b462E
$4618: A5 5C               LDA a5C
$461A: C5 64               CMP a64
$461C: 90 13               BCC b4631
$461E: D0 0E               BNE b462E
$4620: A5 5D               LDA a5D
$4622: C5 65               CMP a65
$4624: 90 0B               BCC b4631
$4626: D0 06               BNE b462E
$4628: A5 5E               LDA a5E
$462A: C5 66               CMP a66
$462C: 90 03               BCC b4631
$462E: 20 B7 43    b462E   JSR r.subM
$4631: 26 6B       b4631   ROL minparms
$4633: 26 6A               ROL numparms
$4635: 26 69               ROL maxparms
$4637: 26 68               ROL zrelsz.h
$4639: 26 67               ROL zrelsz.l
$463B: 06 5E               ASL a5E
$463D: 26 5D               ROL a5D
$463F: 26 5C               ROL a5C
$4641: 26 5B               ROL a5B
$4643: 26 5A               ROL a5A
$4645: 26 59               ROL a59
$4647: CA                  DEX 
$4648: D0 B6               BNE b4600
$464A: A5 67               LDA zrelsz.l
$464C: 85 59               STA a59
$464E: A5 68               LDA zrelsz.h
$4650: 85 5A               STA a5A
$4652: A5 69               LDA maxparms
$4654: 85 5B               STA a5B
$4656: A5 6A               LDA numparms
$4658: 85 5C               STA a5C
$465A: A5 6B               LDA minparms
$465C: 85 5D               STA a5D
$465E: A9 00               LDA #$00
$4660: 85 5E               STA a5E
$4662: 4C A1 44            JMP b44A1

$4665: A2 07       r.Cp12  LDX #$07
$4667: B5 57       b4667   LDA a57,X
$4669: 95 5F               STA a5F,X
$466B: CA                  DEX 
$466C: 10 F9               BPL b4667
$466E: 60                  RTS 

$466F: 86 59       r.i2r   STX a59
$4671: 85 5A               STA a5A

r.Cp12: Copy FP register 1 to 2
Set index to 7
Get a byte from FP register 1
 store it in FP register 2
 decrement index
 more bytes to copy? loop.
 return

R.i2r: Convert int in .A and .X to real
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$4673: E0 00               CPX #$00
$4675: 10 15               BPL b468C
$4677: A9 00               LDA #$00
$4679: 38                  SEC 
$467A: E5 5A               SBC a5A
$467C: 85 5A               STA a5A
$467E: A9 00               LDA #$00
$4680: E5 59               SBC a59
$4682: 85 59               STA a59
$4684: A9 80               LDA #$80
$4686: D0 06               BNE b468E

$4688: 86 59       r.w2r   STX a59
$468A: 85 5A               STA a5A
$468C: A9 00       b468C   LDA #$00
$468E: 85 57       b468E   STA a57
$4690: A9 00               LDA #$00
$4692: 85 5B               STA a5B
$4694: 85 5C               STA a5C
$4696: 85 5D               STA a5D
$4698: 85 5E               STA a5E
$469A: A9 8E               LDA #$8E
$469C: 85 58               STA a58
$469E: 4C A1 44            JMP b44A1

$46A1: A5 58       r.r2w   LDA a58
$46A3: 38                  SEC 
$46A4: E9 7F               SBC #$7F
$46A6: 85 58               STA a58
$46A8: B0 04               BCS b46AE
$46AA: A9 00               LDA #$00
$46AC: AA                  TAX 
$46AD: 60                  RTS 
$46AE: C9 0F       b46AE   CMP #$0F
$46B0: 90 09               BCC b46BB
$46B2: D0 04               BNE b46B8
$46B4: 24 57               BIT a57
$46B6: 10 26               BPL b46DE
$46B8: 4C 68 10    b46B8   JMP j1068
$46BB: A9 0F       b46BB   LDA #$0F
$46BD: 38                  SEC 
$46BE: E5 58               SBC a58
$46C0: AA                  TAX 
$46C1: F0 1B               BEQ b46DE
$46C3: A5 59               LDA a59
$46C5: 4A          b46C5   LSR 
$46C6: 66 5A               ROR a5A
$46C8: CA                  DEX 
$46C9: D0 FA               BNE b46C5
$46CB: 24 57               BIT a57
$46CD: 10 0D               BPL b46DC
$46CF: 85 59               STA a59
$46D1: A9 00               LDA #$00
$46D3: 38                  SEC 
$46D4: E5 5A               SBC a5A
$46D6: 85 5A               STA a5A
$46D8: A9 00               LDA #$00
$46DA: E5 59               SBC a59
$46DC: 85 59       b46DC   STA a59
$46DE: A6 59       b46DE   LDX a59
$46E0: A5 5A               LDA a5A
$46E2: 60                  RTS 

$46E3: 68          absz    PLA 
$46E4: 85 3A               STA Parent
$46E6: 68                  PLA 
$46E7: 85 3B               STA Parent+1
$46E9: C0 01               CPY #$01
$46EB: F0 03               BEQ b46F0
$46ED: 4C 80 10            JMP e.sys
$46F0: 68          b46F0   PLA 
$46F1: 68                  PLA 
$46F2: AA                  TAX 
$46F3: BD 00 08            LDA fpstack,X
$46F6: 29 7F               AND #$7F
$46F8: 9D 00 08            STA fpstack,X
$46FB: 8A                  TXA 
$46FC: 4C 68 20            JMP retbyte

R.w2r: Convert word in .A and .X to real

R.r2w: Convert real to word

Absz: Get absolute value of a real
Get caller address
 save

 one parameter?
 yes, proceed
 system error
Pull and discard
 pull FP stack offset
 copy to .X
 get sign+exponent byte of value
 mask off sign bit
 put back
 transfer .X back to .A
 return result
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$46FF: A9 00     r.strreal LDA #$00
$4701: 8D 66 43            STA a4366
$4704: 8D 64 43            STA a4364
$4707: 8D 65 43            STA a4365
$470A: 85 6E               STA GParent+1
$470C: 20 E0 44            JSR r.ClrFP1
$470F: 88                  DEY 
$4710: C8          b4710   INY 
$4711: B1 34               LDA (To),Y
$4713: C9 20               CMP #$20
$4715: F0 F9               BEQ b4710
$4717: C9 2B               CMP #$2B
$4719: F0 07               BEQ b4722
$471B: C9 2D               CMP #$2D
$471D: D0 04               BNE b4723
$471F: 6E 64 43            ROR a4364
$4722: C8          b4722   INY 
$4723: B1 34       b4723   LDA (To),Y
$4725: C9 3A               CMP #$3A
$4727: B0 16               BCS b473F
$4729: C9 30               CMP #$30
$472B: 90 12               BCC b473F
$472D: E9 30               SBC #$30
$472F: 20 B9 47            JSR s47B9
$4732: CE 66 43            DEC a4366
$4735: 2C 65 43            BIT a4365
$4738: 10 E8               BPL b4722
$473A: C6 6E               DEC GParent+1
$473C: 4C 22 47            JMP b4722
$473F: C9 2E       b473F   CMP #$2E
$4741: D0 08               BNE b474B
$4743: 6E 65 43            ROR a4365
$4746: 2C 65 43            BIT a4365
$4749: 50 D7               BVC b4722
$474B: 20 99 47    b474B   JSR s4799
$474E: 0E 64 43            ASL a4364
$4751: 66 57               ROR a57
$4753: B1 34               LDA (To),Y
$4755: C9 65               CMP #$65
$4757: F0 04               BEQ b475D
$4759: C9 45               CMP #$45
$475B: D0 51               BNE b47AE
$475D: C8          b475D   INY 
$475E: B1 34               LDA (To),Y
$4760: C9 2B               CMP #$2B
$4762: F0 07               BEQ b476B
$4764: C9 2D               CMP #$2D
$4766: D0 06               BNE b476E
$4768: 6E 64 43            ROR a4364
$476B: C8          b476B   INY 
$476C: B1 34               LDA (To),Y
$476E: 38          b476E   SEC 
$476F: E9 30               SBC #$30
$4771: 90 3B               BCC b47AE
$4773: C9 0A               CMP #$0A
$4775: B0 37               BCS b47AE
$4777: 85 6E               STA GParent+1
$4779: C8                  INY 
$477A: B1 34               LDA (To),Y
$477C: 38                  SEC 
$477D: E9 30               SBC #$30
$477F: 90 0C               BCC b478D
$4781: C9 0A               CMP #$0A
$4783: B0 08               BCS b478D
$4785: A6 6E               LDX GParent+1
$4787: 7D AF 47            ADC f47AF,X
$478A: 85 6E               STA GParent+1
$478C: C8                  INY 
$478D: 2C 64 43    b478D   BIT a4364
$4790: 10 07               BPL s4799
$4792: A9 00               LDA #$00
$4794: 38                  SEC 
$4795: E5 6E               SBC GParent+1
$4797: 85 6E               STA GParent+1

$4799: A5 6E       s4799   LDA GParent+1
$479B: F0 11               BEQ b47AE
$479D: 30 08               BMI b47A7

r.strreal: do work for strrealz (Fixme: convert strreal?)
Clear .A
 clear a4366
 clear a4364  :negative flag
 clear a4365  :Decimal point flag indicates '.' found
 clear $6e    :Will contain the value of E when found
 clear FP register 1
 preset index
Increment index
 get byte from string
 is it a space?
 yes, skip the character
 is it a +?
 yes, skip the character and start conversion
 is it a -?
 yes, start conversion
 rotate carry into negative flag
Increment index
 get byte from string
 compare ASCII '9'+1
 too high, check for next special char
 compare ASCII '0'
 too low, check for next special char
 subtract ASCII '0' to get binary value for digit
 add digit to running total
 decrement a4366 (fixme)
 check decimal point flag
 not set? add next digit (fixme: decimal point flag?)
 count decimal places (move decimal point to left)
 do next digit
 compare with ASCII '.' and set carry if match
 not a '.'
 rotate carry into decimal point flag
 check flags
 bit 6 not set? get next digit
Shift decimal point for value in $6e (normalize e to 0)
 shift a4364 left
 rotate into sign bit
 get next byte from string
 compare with ascii 'e'
 yes, build value for e
 compare with ascii 'E'
 not equal? end of string; return
Increment index  (Handling e+xx here)
 get next character of e
 compare with ascii '+'
 yes, skip char and get next
 compare with ascii '-'
 no, skip handling negative exponent
 rotate carry into e-negative flag
Increment index
 get next character
Set carry for subtract (high digit of E)
 subtract ascii '0'
 underflow? return
 compare with decimal 10
 overflow? return
 store digit at $6e
 increment index
 get next byte
 set carry for subtract (low digit of E)
 subtract ascii '0'
 underflow? 
 compare with decimal 10
 overflow?
 get digit from $6e into index
 add multiple of 10 decimal from table at f47af
 store in $6e
 increment index
Check a4364 flag
 not set? fixme
 clear .A
 set carry
 subtract carry from $6e
 store

S4799: Offset converted value by e+/-nn
Get $6e (e value)
 zero? return; nothing to do
 negative? divide value out
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$479F: 20 C9 47            JSR r.Mul10
$47A2: C6 6E               DEC GParent+1
$47A4: 4C 99 47            JMP s4799
$47A7: 20 CF 47    b47A7   JSR r.Div10
$47AA: E6 6E               INC GParent+1
$47AC: D0 F9               BNE b47A7
$47AE: 60          b47AE   RTS 
$47AF:             f47AF   .BYTE $00,$0A,$14,$1E,$28
                           .BYTE $32,$3C,$46,$50,$5A

$47B9: 48          s47B9   PHA fixme: name
$47BA: 20 C9 47            JSR r.Mul10
$47BD: 20 65 46            JSR r.Cp12
$47C0: 68                  PLA 
$47C1: A2 00               LDX #$00
$47C3: 20 88 46            JSR r.w2r
$47C6: 4C E3 43            JMP r.add

$47C9: 20 D5 47    r.Mul10 JSR r.Set210
$47CC: 4C F1 44            JMP r.mul

$47CF: 20 D5 47    r.Div10 JSR r.Set210
$47D2: 4C AE 45            JMP r.div

$47D5: A9 00      r.Set210 LDA #$00
$47D7: 85 5F               STA a5F
$47D9: A9 82               LDA #$82
$47DB: 85 60               STA Fltptr
$47DD: A9 A0               LDA #$A0
$47DF: 85 61               STA a61
$47E1: A9 00               LDA #$00
$47E3: 85 62               STA a62
$47E5: 85 63               STA a63
$47E7: 85 64               STA a64
$47E9: 85 65               STA a65
$47EB: 85 66               STA a66
$47ED: 60                  RTS 

$47EE: 20 15 18    strrealz JSR getprm
$47F1:                     .BYTE $22
                           .BYTE $C0
                           .BYTE $2C
                           .BYTE $34
$47F5: A0 00               LDY #$00
$47F7: 20 FF 46            JSR r.strreal
$47FA: 98                  TYA 
$47FB: 48                  PHA 
$47FC: A5 59               LDA a59
$47FE: 0A                  ASL 
$47FF: 06 57               ASL a57
$4801: 66 58               ROR a58
$4803: 6A                  ROR 
$4804: A0 01               LDY #$01
$4806: 91 2C               STA (From),Y
$4808: C8                  INY 
$4809: A5 5A               LDA a5A
$480B: 91 2C               STA (From),Y
$480D: C8                  INY 
$480E: A5 5B               LDA a5B
$4810: 91 2C               STA (From),Y
$4812: C8                  INY 
$4813: A5 5C               LDA a5C
$4815: 91 2C               STA (From),Y
$4817: C8                  INY 
$4818: A5 5D               LDA a5D
$481A: 91 2C               STA (From),Y
$481C: A0 00               LDY #$00
$481E: A5 58               LDA a58
$4820: 91 2C               STA (From),Y
$4822: 4C 69 20            JMP return

$4825: 68         realstrz PLA 

 fixme: mulitpy by 10? (multiply by 10*e)
 decrement $6e
 repeat
Fixme: Divide by 10?
 increment $6e (divide by 10*e)
 not zero? repeat
 return
Multiples of 10:  0 10 20 30 40
                 50 60 70 80 90

S47b9: Convert byte to real and add to FP reg 1
Save .A
 multiply register 1 by 10
 copy FP register 1 to 2
 restore .A
 clear .X
 convert word .X.A to real
 add to register 1

r.Mul10: Multiply register 1 by 10
Preset FP register 2 to 10
 multiply registers and return

r.Div10: Divide register 1 by 10
Set FP register to 2 to 10
 divide registers and return

r.Set210: set FP reg 2 to $0082a00000000000 (10 decimal)
Clear .A
 clear FP reg 2 sign
 set a to $82
 set FP reg 2 exponent
 set a to $a0
 set FP reg 2 mantissa high
 clear .A
 clear FP reg 2 mantissa

 return

Strrealz: Convert string to real
4-52: Bytevar=STRREAL(String, #Variable)
Get parameters
 must be two parameters
  parameters: WWxx xxxx
  put first word on stack at $2c  :#Variable
  put second word on stack at $34 :String
 clear .Y
 fixme: Perform conversion
 copy index to .A
 save
 pack sign and exponent

 set index to 1
 place value in variable

 return

Realstrz: convert real to string
4-48: REALSTR Realval, #Buffer, Fieldwidth, [Decplaces]
Contrary to PROMAL's manual, Fieldwidth is optional.
Get caller address
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$4826: 85 3A               STA Parent
$4828: 68                  PLA 
$4829: 85 3B               STA Parent+1
$482B: A9 FF               LDA #$FF
$482D: C0 04               CPY #$04
$482F: D0 03               BNE b4834
$4831: 88                  DEY 
$4832: 68                  PLA 
$4833: 68                  PLA 
$4834: 8D 62 43    b4834   STA a4362
$4837: A9 00               LDA #$00
$4839: C0 03               CPY #$03
$483B: D0 03               BNE b4840
$483D: 88                  DEY 
$483E: 68                  PLA 
$483F: 68                  PLA 
$4840: AA          b4840   TAX 
$4841: CA                  DEX 
$4842: 8E 63 43            STX a4363
$4845: C0 02               CPY #$02
$4847: F0 03               BEQ b484C
$4849: 4C 80 10            JMP e.sys
$484C: 68          b484C   PLA 
$484D: 85 2D               STA From+1
$484F: 68                  PLA 
$4850: 85 2C               STA From
$4852: 68                  PLA 
$4853: 68                  PLA 
$4854: 20 A2 4C            JSR r.pull1
$4857: 20 61 48            JSR s4861
$485A: A9 00               LDA #$00
$485C: 91 2C               STA (From),Y
$485E: 4C 69 20            JMP return

$4861: A5 6F       s4861   LDA fltptr
$4863: F0 05               BEQ b486A
$4865: 38                  SEC 
$4866: E9 06               SBC #$06
$4868: 85 6F               STA fltptr
$486A: A9 00       b486A   LDA #$00
$486C: 85 6E               STA GParent+1
$486E: A5 58       j486E   LDA a58
$4870: D0 11               BNE b4883
$4872: 85 67               STA zrelsz.l
$4874: 85 68               STA zrelsz.h
$4876: 85 69               STA maxparms
$4878: 85 6A               STA numparms
$487A: 85 6B               STA minparms
$487C: 85 6C               STA getpmsk
$487E: 85 6D               STA GParent
$4880: 4C DD 48            JMP j48DD
$4883: C9 A6       b4883   CMP #$A6
$4885: F0 33               BEQ b48BA
$4887: 90 08               BCC b4891
$4889: 20 CF 47            JSR r.Div10
$488C: E6 6E               INC GParent+1
$488E: 4C 6E 48            JMP j486E
$4891: 20 C9 47    b4891   JSR r.Mul10
$4894: C6 6E               DEC GParent+1
$4896: A5 58               LDA a58
$4898: C9 A6               CMP #$A6
$489A: F0 1E               BEQ b48BA
$489C: 90 F3               BCC b4891
$489E: 20 CF 47            JSR r.Div10
$48A1: E6 6E               INC GParent+1
$48A3: A5 58       j48A3   LDA a58
$48A5: C9 A6               CMP #$A6
$48A7: F0 11               BEQ b48BA
$48A9: 46 59               LSR a59
$48AB: 66 5A               ROR a5A
$48AD: 66 5B               ROR a5B
$48AF: 66 5C               ROR a5C
$48B1: 66 5D               ROR a5D
$48B3: 66 5E               ROR a5E
$48B5: E6 58               INC a58
$48B7: 4C A3 48            JMP j48A3
$48BA: A5 5E       b48BA   LDA a5E
$48BC: 10 12               BPL b48D0
$48BE: E6 5D               INC a5D
$48C0: D0 0E               BNE b48D0

 save

 set .A to $ff
 4 parameters?
 no, skip decimal places
 decrement parameter count
 discard high byte
 pull Decplaces
Store in decimal places
 clear .A
 check for 3 parameters
 
 decrement parameter count
 discard high byte
 pull fieldwidth
Copy fieldwidth to .X
 decrement .X
 store in field width
 check for two parameters
 yes, continue
 system error
Pull buffer address

 save
 discard high byte
 pull FP stack pointer
 pull value into FP register 1
 

S4861: 
Get FP stack pointer
 
 set carry for subtract
 subtract 6 from FP stack pointer
 store
Clear .A
 clear $6e
Get FP register 1 exponent
 not zero? skip ahead
 clear scratch area

 fixme
Compare with $a6 (fixme)

 smaller, multiply by 10
 divide FP register 1 by 10
 increment 6e
 go again
Multiply FP register 1 by 10
 decrement 6e
 get FP register 1 sign
 compare with $a6 (fixme)

 smaller? multiply again
 divide FP register 1 by 10
 increment 6e
 get FP register 1 exponent
 compare with $a6 (fixme, what's up with a6?)

 divide FP reg 1 mantissa by 2

 increment FP reg 1 exponent
 repeat
 check $59-5a for zero
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$48C2: E6 5C               INC a5C
$48C4: D0 0A               BNE b48D0
$48C6: E6 5B               INC a5B
$48C8: D0 06               BNE b48D0
$48CA: E6 5A               INC a5A
$48CC: D0 02               BNE b48D0
$48CE: E6 59               INC a59
$48D0: 20 06 49    b48D0   JSR s4906
$48D3: A5 6E               LDA GParent+1
$48D5: 18                  CLC 
$48D6: 69 0C               ADC #$0C
$48D8: 85 6E               STA GParent+1
$48DA: 20 30 49            JSR s4930
$48DD: AD 63 43    j48DD   LDA a4363
$48E0: 10 03               BPL b48E5
$48E2: 20 C6 4A            JSR s4AC6
$48E5: AD 62 43    b48E5   LDA a4362
$48E8: C9 0B               CMP #$0B
$48EA: B0 12               BCS b48FE
$48EC: 20 0C 4A            JSR s4A0C
$48EF: A0 01               LDY #$01
$48F1: B1 2C               LDA (From),Y
$48F3: C9 2A               CMP #$2A
$48F5: D0 0A               BNE b4901
$48F7: AC 63 43            LDY a4363
$48FA: C0 06               CPY #$06
$48FC: 90 03               BCC b4901
$48FE: 20 67 4A    b48FE   JSR s4A67
$4901: AC 63 43    b4901   LDY a4363
$4904: C8                  INY 
$4905: 60                  RTS 

$4906: 98          s4906   TYA 
$4907: 48                  PHA 
$4908: A9 00               LDA #$00
$490A: A2 06               LDX #$06
$490C: 95 67       b490C   STA f67,X
$490E: CA                  DEX 
$490F: 10 FB               BPL b490C
$4911: A0 28               LDY #$28
$4913: F8                  SED 
$4914: 06 5D       b4914   ASL a5D
$4916: 26 5C               ROL a5C
$4918: 26 5B               ROL a5B
$491A: 26 5A               ROL a5A
$491C: 26 59               ROL a59
$491E: A2 06               LDX #$06
$4920: B5 67       b4920   LDA f67,X
$4922: 75 67               ADC f67,X
$4924: 95 67               STA f67,X
$4926: CA                  DEX 
$4927: 10 F7               BPL b4920
$4929: 88                  DEY 
$492A: D0 E8               BNE b4914
$492C: D8                  CLD 
$492D: 68                  PLA 
$492E: A8                  TAY 
$492F: 60                  RTS 

$4930: A5 67       s4930   LDA zrelsz.l
$4932: 29 F0               AND #$F0
$4934: F0 16               BEQ b494C
$4936: A2 04               LDX #$04
$4938: 4A          b4938   LSR 
$4939: 66 68               ROR zrelsz.h
$493B: 66 69               ROR maxparms
$493D: 66 6A               ROR numparms
$493F: 66 6B               ROR minparms
$4941: 66 6C               ROR getpmsk
$4943: 66 6D               ROR GParent
$4945: CA                  DEX 
$4946: D0 F0               BNE b4938
$4948: 85 67               STA zrelsz.l
$494A: E6 6E               INC GParent+1
$494C: A5 67       b494C   LDA zrelsz.l
$494E: D0 16               BNE b4966
$4950: A2 04               LDX #$04
$4952: 06 6D       b4952   ASL GParent
$4954: 26 6C               ROL getpmsk

 increment FP reg 1 mantissa
Fixme
 get 6e
 clear carry for add
 add 12
 store
 fixme
Get a4363
 not negative? skip ahead
 fixme
Get response from s4ac6
 compare with $b

S4906:
Transfer .Y to .A
 save .A on stack
 clear .A
 set index to 6
Clear 67+.X
 decrement index
 more to do? loop
 set counter to $28 (40 decimal)
 set decimal mode
Multiply FP register 1 mantissa by 2

 set index to 6
Get 67+.X
 add to itself
 store
 decrement index
 more to do? loop
 decrement counter
 not zero? loop.
 clear decimal mode
 restore A
 move .A value to .Y
 return

S4930:
get $67
 mask off low nybble
 zero? shift left
 set .X to 4
Shift .A right
 rotate scratch space right

 decrement index
 more to do? loop
 store $67
 increment 6e
Get 67
 not zero? return
 set .X to 4
Shift scratch space left
 rotate scratch space left
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$4956: 26 6B               ROL minparms
$4958: 26 6A               ROL numparms
$495A: 26 69               ROL maxparms
$495C: 26 68               ROL zrelsz.h
$495E: 2A                  ROL 
$495F: CA                  DEX 
$4960: D0 F0               BNE b4952
$4962: 85 67               STA zrelsz.l
$4964: C6 6E               DEC GParent+1
$4966: 60          b4966   RTS 

$4967: A2 00       s4967   LDX #$00 fixme, name
$4969: A0 00               LDY #$00
$496B: B5 67       b496B   LDA f67,X
$496D: 29 0F               AND #$0F
$496F: 18                  CLC 
$4970: 69 30               ADC #$30
$4972: 99 6C 43            STA f436C,Y
$4975: C8                  INY 
$4976: E8                  INX 
$4977: B5 67               LDA f67,X
$4979: 4A                  LSR 
$497A: 4A                  LSR 
$497B: 4A                  LSR 
$497C: 4A                  LSR 
$497D: 18                  CLC 
$497E: 69 30               ADC #$30
$4980: 99 6C 43            STA f436C,Y
$4983: C8                  INY 
$4984: C0 0C               CPY #$0C
$4986: 90 E3               BCC b496B
$4988: 60                  RTS 

$4989: A9 05       s4989   LDA #$05
$498B: 18                  CLC 
$498C: 7D 6C 43    b498C   ADC f436C,X
$498F: C9 3A               CMP #$3A
$4991: 90 02               BCC b4995
$4993: A9 30               LDA #$30
$4995: 9D 6C 43    b4995   STA f436C,X
$4998: A9 00               LDA #$00
$499A: CA                  DEX 
$499B: 10 EF               BPL b498C
$499D: 90 11               BCC b49B0
$499F: A2 0A               LDX #$0A
$49A1: BD 6C 43    b49A1   LDA f436C,X
$49A4: 9D 6D 43            STA f436D,X
$49A7: CA                  DEX 
$49A8: 10 F7               BPL b49A1
$49AA: A9 31               LDA #$31
$49AC: 8D 6C 43            STA f436C
$49AF: 38                  SEC 
$49B0: 60          b49B0   RTS 

$49B1: AC 63 43    s49B1   LDY a4363
$49B4: A9 30               LDA #$30
$49B6: CA                  DEX 
$49B7: 30 03               BMI b49BC
$49B9: BD 6C 43    b49B9   LDA f436C,X
$49BC: CC 69 43    b49BC   CPY a4369
$49BF: D0 07               BNE b49C8
$49C1: 48                  PHA 
$49C2: A9 2E               LDA #$2E
$49C4: 91 2C               STA (From),Y
$49C6: 68                  PLA 
$49C7: 88                  DEY 
$49C8: 91 2C       b49C8   STA (From),Y
$49CA: 88                  DEY 
$49CB: 30 07               BMI b49D4
$49CD: CA                  DEX 
$49CE: 10 E9               BPL b49B9
$49D0: A9 30               LDA #$30
$49D2: D0 E8               BNE b49BC
$49D4: C8          b49D4   INY 
$49D5: CA                  DEX 
$49D6: 10 06               BPL b49DE
$49D8: B1 2C               LDA (From),Y
$49DA: C9 30               CMP #$30

 rotate carry into .A
 decrement .X
 more to do? loop
 store 67
 decrement 6e
 return

S4967: convert BCD at $67 to ascii string at $436c
Clear index .X
 clear index .Y
Get a byte from scratch space
 mask off high nybble
 clear carry for add
 add ascii '0'
 store in string buffer
 increment index
 increment index
 get byte from scratch space
 divide by 16

 add ascii '0'
 store in string buffer
 increment index
 have we done 12 bytes?
 no, do another byte

S4989:
Set .A to 5
 clear carry for add
Add to string buffer
 compare with ascii '9'+1
 
 set .a to ascii '0'
 store in string buffer
 clear .A
 decrement index
 more to do? loop
 (fixme carry from 498f?)
 set .X to 10
get string buffer
 move up one
 decrement index
 more to do? loop
 set .A to ascii '1'
 store in string buffer
 set carry
Return

S49b1:
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$49DC: F0 12               BEQ b49F0
$49DE: A9 2A       b49DE   LDA #$2A
$49E0: CC 69 43            CPY a4369
$49E3: D0 01               BNE b49E6
$49E5: C8                  INY 
$49E6: 91 2C       b49E6   STA (From),Y
$49E8: C8                  INY 
$49E9: CC 63 43            CPY a4363
$49EC: 90 F0               BCC b49DE
$49EE: F0 EE               BEQ b49DE
$49F0: A0 00       b49F0   LDY #$00
$49F2: A9 20               LDA #$20
$49F4: 91 2C               STA (From),Y
$49F6: C8                  INY 
$49F7: B1 2C       b49F7   LDA (From),Y
$49F9: C9 30               CMP #$30
$49FB: D0 0E               BNE b4A0B
$49FD: C8                  INY 
$49FE: CC 63 43            CPY a4363
$4A01: B0 08               BCS b4A0B
$4A03: 88                  DEY 
$4A04: A9 20               LDA #$20
$4A06: 91 2C               STA (From),Y
$4A08: C8                  INY 
$4A09: D0 EC               BNE b49F7
$4A0B: 60          b4A0B   RTS 

$4A0C: 18          s4A0C   CLC 

$4A0D: 6E 67 43    s4A0D   ROR a4367
$4A10: 20 67 49            JSR s4967
$4A13: AC 63 43            LDY a4363
$4A16: C0 0C               CPY #$0C
$4A18: B0 04               BCS b4A1E
$4A1A: C0 02               CPY #$02
$4A1C: B0 03               BCS b4A21
$4A1E: 4C 7A 10    b4A1E   JMP e.libarg
$4A21: 98          b4A21   TYA 
$4A22: 38                  SEC 
$4A23: ED 62 43            SBC a4362
$4A26: 8D 69 43            STA a4369
$4A29: A5 6E               LDA GParent+1
$4A2B: 38                  SEC 
$4A2C: 6D 62 43            ADC a4362
$4A2F: C9 0C               CMP #$0C
$4A31: 30 02               BMI b4A35
$4A33: A9 0C               LDA #$0C
$4A35: 8D 6A 43    b4A35   STA a436A
$4A38: AA                  TAX 
$4A39: 30 13               BMI b4A4E
$4A3B: 20 89 49            JSR s4989
$4A3E: 90 0E               BCC b4A4E
$4A40: 2C 67 43            BIT a4367
$4A43: 30 06               BMI b4A4B
$4A45: EE 6A 43            INC a436A
$4A48: 4C 4E 4A            JMP b4A4E
$4A4B: EE 6B 43    b4A4B   INC a436B
$4A4E: AE 6A 43    b4A4E   LDX a436A
$4A51: 20 B1 49            JSR s49B1
$4A54: A0 00               LDY #$00
$4A56: C8          b4A56   INY 
$4A57: B1 2C               LDA (From),Y
$4A59: C9 20               CMP #$20
$4A5B: F0 F9               BEQ b4A56
$4A5D: 88                  DEY 
$4A5E: A9 2D               LDA #$2D
$4A60: 24 57               BIT a57
$4A62: 10 02               BPL b4A66
$4A64: 91 2C               STA (From),Y
$4A66: 60          b4A66   RTS 

$4A67: AD 63 43    s4A67   LDA a4363
$4A6A: 38                  SEC 
$4A6B: E9 04               SBC #$04
$4A6D: 8D 63 43            STA a4363
$4A70: A5 6E               LDA GParent+1
$4A72: 8D 6B 43            STA a436B
$4A75: A9 00               LDA #$00

S4a0c: 
Clear carry

S40ad:
Rotate a4367 right
 convert scratch buffer to ascii string
 get a4363 into .Y
 compare .Y with 12

 compare .Y with 2 

System error: lib arguments
copy .Y to .A
 set carry for subtract
 subtract a4362
 store at a4369
 get 6e
 set carry for add
 add to a4362
 compare with 12
 negative? skip ahead
 set .A to 12
Store at a436a
 move .A to .X (number of digits?)

 

S4a67:
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$4A77: 85 6E               STA GParent+1
$4A79: AD 63 43            LDA a4363
$4A7C: 38                  SEC 
$4A7D: E9 02               SBC #$02
$4A7F: 8D 62 43            STA a4362
$4A82: 38                  SEC 
$4A83: 20 0D 4A            JSR s4A0D
$4A86: AC 63 43            LDY a4363
$4A89: C8                  INY 
$4A8A: A9 45               LDA #$45
$4A8C: 91 2C               STA (From),Y
$4A8E: C8                  INY 
$4A8F: A9 2B               LDA #$2B
$4A91: 2C 6B 43            BIT a436B
$4A94: 10 0B               BPL b4AA1
$4A96: A9 00               LDA #$00
$4A98: 38                  SEC 
$4A99: ED 6B 43            SBC a436B
$4A9C: 8D 6B 43            STA a436B
$4A9F: A9 2D               LDA #$2D
$4AA1: 91 2C       b4AA1   STA (From),Y
$4AA3: C8                  INY 
$4AA4: A2 00               LDX #$00
$4AA6: AD 6B 43            LDA a436B
$4AA9: 38                  SEC 
$4AAA: E9 0A       b4AAA   SBC #$0A
$4AAC: 90 03               BCC b4AB1
$4AAE: E8                  INX 
$4AAF: D0 F9               BNE b4AAA
$4AB1: 69 0A       b4AB1   ADC #$0A
$4AB3: 48                  PHA 
$4AB4: 8A                  TXA 
$4AB5: 18                  CLC 
$4AB6: 69 30               ADC #$30
$4AB8: 91 2C               STA (From),Y
$4ABA: C8                  INY 
$4ABB: 68                  PLA 
$4ABC: 18                  CLC 
$4ABD: 69 30               ADC #$30
$4ABF: 91 2C               STA (From),Y
$4AC1: 8C 63 43            STY a4363
$4AC4: C8                  INY 
$4AC5: 60                  RTS 

$4AC6: A9 0B       s4AC6   LDA #$0B
$4AC8: 8D 63 43            STA a4363
$4ACB: A5 6E               LDA GParent+1
$4ACD: 18                  CLC 
$4ACE: 69 07               ADC #$07
$4AD0: 30 0B               BMI b4ADD
$4AD2: C9 0E               CMP #$0E
$4AD4: B0 07               BCS b4ADD
$4AD6: AA                  TAX 
$4AD7: BD E3 4A            LDA f4AE3,X
$4ADA: 4C DF 4A            JMP j4ADF
$4ADD: A9 FF       b4ADD   LDA #$FF
$4ADF: 8D 62 43    j4ADF   STA a4362
$4AE2: 60                  RTS 
$4AE3:             f4AE3   .BYTE $09,$09,$09,$09
                           .BYTE $09,$09,$09,$09
$4AEB:                     .BYTE $08,$07,$06,$05,$04,$03

; bytecode 34: push constant to stack
$4AF1: A5 6F               LDA fltptr
$4AF3: 48                  PHA 
$4AF4: AA                  TAX 
$4AF5: 18                  CLC 
$4AF6: 69 06               ADC #$06
$4AF8: 85 6F               STA fltptr
$4AFA: B1 78       b4AFA   LDA (PBase.l),Y
$4AFC: 9D 00 08            STA fpstack,X
$4AFF: C8                  INY 
$4B00: D0 02               BNE b4B04
$4B02: E6 79               INC PBase.h
$4B04: E8          b4B04   INX 
$4B05: E4 6F               CPX fltptr
$4B07: 90 F1               BCC b4AFA
$4B09: 4C 77 00            JMP PNext

; bytecode 08: Push immediate real to FP stack

S4ac6: fixme
Set .A to $b
 store in a4363
 get 6e
 clear carry for add
 add 7
 negative, set $ff and return
 compare with $d
 larger, set $ff and return
 copy .A into index
 get byte from table
 store and return
Set .A to $ff
Store
 return

Bytecode $34: Push a constant to the FP stack

Bytecode $08:
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$4B0C: B1 78      PpokeR   LDA (PBase.l),Y
$4B0E: 85 2C               STA From
$4B10: C8                  INY 
$4B11: D0 02               BNE b4B15
$4B13: E6 79               INC PBase.h
$4B15: B1 78       b4B15   LDA (PBase.l),Y
$4B17: 85 2D               STA From+1
$4B19: 84 33       j4B19   STY ysav
$4B1B: A0 00               LDY #$00
$4B1D: A5 6F               LDA fltptr
$4B1F: 48                  PHA 
$4B20: AA                  TAX 
$4B21: 18                  CLC 
$4B22: 69 06               ADC #$06
$4B24: 85 6F               STA fltptr
$4B26: B1 2C               LDA (From),Y
$4B28: 9D 00 08            STA fpstack,X
$4B2B: C8                  INY 
$4B2C: B1 2C               LDA (From),Y
$4B2E: 9D 01 08            STA basic,X
$4B31: C8                  INY 
$4B32: B1 2C               LDA (From),Y
$4B34: 9D 02 08            STA f0802,X
$4B37: C8                  INY 
$4B38: B1 2C               LDA (From),Y
$4B3A: 9D 03 08            STA f0803,X
$4B3D: C8                  INY 
$4B3E: B1 2C               LDA (From),Y
$4B40: 9D 04 08            STA f0804,X
$4B43: C8                  INY 
$4B44: B1 2C               LDA (From),Y
$4B46: 9D 05 08            STA f0805,X
$4B49: A4 33               LDY ysav
$4B4B: 4C 74 00            JMP Pskip

;bytecode 3c
$4B4E: B1 78               LDA (PBase.l),Y
$4B50: 84 33               STY ysav
$4B52: A8                  TAY 
$4B53: B1 30               LDA (Heapvect),Y
$4B55: 48                  PHA 
$4B56: A9 08               LDA #$08
$4B58: A4 33               LDY ysav
$4B5A: 4C 73 00            JMP PnextP

;bytecode 44
$4B5D: B1 78               LDA (PBase.l),Y
$4B5F: 84 33               STY ysav
$4B61: A8                  TAY 
$4B62: B1 30               LDA (Heapvect),Y
$4B64: A8                  TAY 
$4B65: A5 6F               LDA fltptr
$4B67: 48                  PHA 
$4B68: AA                  TAX 
$4B69: 18                  CLC 
$4B6A: 69 06               ADC #$06
$4B6C: 85 6F               STA fltptr
$4B6E: B9 00 08    b4B6E   LDA fpstack,Y
$4B71: 9D 00 08            STA fpstack,X
$4B74: C8                  INY 
$4B75: E8                  INX 
$4B76: E4 6F               CPX fltptr
$4B78: 90 F4               BCC b4B6E
$4B7A: A4 33               LDY ysav
$4B7C: 4C 74 00            JMP Pskip

; bytecode 0e: no docs yet
$4B7F: 68                  PLA 
$4B80: AA                  TAX 
$4B81: 68                  PLA 
$4B82: 20 88 4B            JSR s4B88
$4B85: 4C 19 4B            JMP j4B19

$4B88: 86 2D       s4B88   STX From+1
$4B8A: 0A                  ASL 
$4B8B: 26 2D               ROL From+1
$4B8D: 85 2C               STA From
$4B8F: 85 38               STA Count
$4B91: A5 2D               LDA From+1
$4B93: 85 39               STA Count+1
$4B95: 06 38               ASL Count

Bytecode $3c:

Bytecode $44:

Bytecode $0e:
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$4B97: 2A                  ROL 
$4B98: 85 39               STA Count+1
$4B9A: A5 38               LDA Count
$4B9C: 18                  CLC 
$4B9D: 65 2C               ADC From
$4B9F: 85 38               STA Count
$4BA1: A5 39               LDA Count+1
$4BA3: 65 2D               ADC From+1
$4BA5: 85 39               STA Count+1
$4BA7: B1 78               LDA (PBase.l),Y
$4BA9: C8                  INY 
$4BAA: D0 02               BNE b4BAE
$4BAC: E6 79               INC PBase.h
$4BAE: 18          b4BAE   CLC 
$4BAF: 65 38               ADC Count
$4BB1: 85 2C               STA From
$4BB3: B1 78               LDA (PBase.l),Y
$4BB5: 65 39               ADC Count+1
$4BB7: 85 2D               STA From+1
$4BB9: 60                  RTS 

; bytecode $20
$4BBA: 68                  PLA 
$4BBB: AA                  TAX 
$4BBC: 68                  PLA 
$4BBD: 20 88 4B            JSR s4B88
$4BC0: A5 2C               LDA From
$4BC2: 48                  PHA 
$4BC3: A5 2D               LDA From+1
$4BC5: 4C 73 00            JMP PnextP

;bytecode f4
$4BC8: 68                  PLA 
$4BC9: 85 2D               STA From+1
$4BCB: 68                  PLA 
$4BCC: 85 2C               STA From
$4BCE: C0 00               CPY #$00
$4BD0: D0 02               BNE b4BD4
$4BD2: C6 79               DEC PBase.h
$4BD4: 88          b4BD4   DEY 
$4BD5: 4C 19 4B            JMP j4B19

; bytecode 14: store real at argsI to stack
$4BD8: B1 78               LDA (PBase.l),Y
$4BDA: 85 2C               STA From
$4BDC: C8                  INY 
$4BDD: D0 02               BNE b4BE1
$4BDF: E6 79               INC PBase.h
$4BE1: B1 78       b4BE1   LDA (PBase.l),Y
$4BE3: 85 2D               STA From+1
$4BE5: 84 33               STY ysav
$4BE7: A0 00               LDY #$00
$4BE9: 68                  PLA 
$4BEA: 85 6F               STA fltptr
$4BEC: AA                  TAX 
$4BED: BD 00 08    b4BED   LDA fpstack,X
$4BF0: 91 2C               STA (From),Y
$4BF2: E8                  INX 
$4BF3: C8                  INY 
$4BF4: C0 06               CPY #$06
$4BF6: 90 F5               BCC b4BED
$4BF8: A4 33               LDY ysav
$4BFA: 4C 74 00            JMP Pskip

;bytecode 52
$4BFD: 68                  PLA 
$4BFE: 48                  PHA 
$4BFF: AA                  TAX 
$4C00: B1 78               LDA (PBase.l),Y
$4C02: 84 33               STY ysav
$4C04: A8                  TAY 
$4C05: B1 30               LDA (Heapvect),Y
$4C07: A8                  TAY 
$4C08: BD 00 08    b4C08   LDA fpstack,X
$4C0B: 99 00 08            STA fpstack,Y
$4C0E: C8                  INY 
$4C0F: E8                  INX 
$4C10: E4 6F               CPX fltptr
$4C12: 90 F4               BCC b4C08
$4C14: 68                  PLA 
$4C15: 85 6F               STA fltptr

Bytecode $20:

Bytecode $f4:

Bytecode $14:

Bytecode $52:
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$4C17: A4 33               LDY ysav
$4C19: 4C 74 00            JMP Pskip

;bytecode $1a
$4C1C: 68                  PLA 
$4C1D: 85 6F               STA fltptr
$4C1F: 68                  PLA 
$4C20: AA                  TAX 
$4C21: 68                  PLA 
$4C22: 20 88 4B            JSR s4B88
$4C25: 84 33               STY ysav
$4C27: A0 00               LDY #$00
$4C29: A6 6F               LDX fltptr
$4C2B: BD 00 08    b4C2B   LDA fpstack,X
$4C2E: 91 2C               STA (From),Y
$4C30: E8                  INX 
$4C31: C8                  INY 
$4C32: C0 06               CPY #$06
$4C34: 90 F5               BCC b4C2B
$4C36: A4 33               LDY ysav
$4C38: 4C 74 00            JMP Pskip

$4C3B: 68                  PLA 
$4C3C: AA                  TAX pull .X (operand 2)
$4C3D: 68                  PLA pull .A (operand 1)
$4C3E: 20 74 4C            JSR r.pull2
$4C41: 20 E3 43            JSR r.add

$4C44: A6 6F      r.push   LDX fltptr
$4C46: A5 59               LDA a59
$4C48: 0A                  ASL
$4C49: 06 57               ASL a57
$4C4B: 66 58               ROR a58
$4C4D: 6A                  ROR
$4C4E: 9D 01 08            STA basic,X
$4C51: A5 58               LDA a58
$4C53: 9D 00 08            STA fpstack,X
$4C56: A5 5A               LDA a5A
$4C58: 9D 02 08            STA f0802,X
$4C5B: A5 5B               LDA a5B
$4C5D: 9D 03 08            STA f0803,X
$4C60: A5 5C               LDA a5C
$4C62: 9D 04 08            STA f0804,X
$4C65: A5 5D               LDA a5D
$4C67: 9D 05 08            STA f0805,X
$4C6A: 8A                  TXA
$4C6B: 48                  PHA
$4C6C: 18                  CLC
$4C6D: 69 06               ADC #$06
$4C6F: 85 6F               STA fltptr
$4C71: 4C 77 00            JMP PNext

$4C74: 48          r.pull2 PHA
$4C75: BD 05 08            LDA f0805,X
$4C78: 85 65               STA a65
$4C7A: BD 04 08            LDA f0804,X
$4C7D: 85 64               STA a64      
$4C7F: BD 03 08            LDA f0803,X
$4C82: 85 63               STA a63    
$4C84: BD 02 08            LDA f0802,X
$4C87: 85 62               STA a62    
$4C89: BD 01 08            LDA basic,X
$4C8C: 85 61               STA a61    
$4C8E: BD 00 08            LDA fpstack,X
$4C91: 06 61               ASL a61
$4C93: 2A                  ROL
$4C94: 85 60               STA Fltptr
$4C96: 66 5F               ROR a5F
$4C98: 38                  SEC
$4C99: 66 61               ROR a61
$4C9B: A9 00               LDA #$00
$4C9D: 85 66               STA a66
$4C9F: 68                  PLA  ; restore .A

$4CA0: 85 6F      r.pull1a STA fltptr

Bytecode $1a:

Bytecode $a6: Add real .A to real .X
Pull operand 2
 move to .X
 pull operand 1
 get reals from FP stack
 add FP registers together

R.push: copy FP register 1 to FP stack
Get FP stack pointer
 pack sign, exponent, and mantissa

 store on stack
 get remainder
 store on stack

 move index to .A for math
 save
 clear carry for add
 add 6 to stakc pointer
 save
 return

R.pull2: Pull two operands from FP stack into registers
Save .A
 get real from FP stack
 put it in FP register 2

 bit7=Exponent bit 0   (x emmm mmmm)

 bit7=Sign             (x seee eeee)
 shift E0 into carry   (e seee eeee); a61<<1
 align Sign and E0     (s eeee eeee)
 store Exponent
 shift Sign in         (x eeee eeee)
 set implied 1.x       (1 eeee eeee)
 rotate into low byte  (x eeee eeee); a61>>1; a61+=128
 clear .A
 clear overflow
 restore .A

R.pull1a: Set FP pointer from .A and get real from stack
 (FIXME; fltptr is exponent2!)

R.pull1: Pull operand from FP stack into register 1
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$4CA2: AA         r.pull1  TAX
$4CA3: BD 05 08            LDA f0805,X
$4CA6: 85 5D               STA a5D
$4CA8: BD 04 08            LDA f0804,X
$4CAB: 85 5C               STA a5C
$4CAD: BD 03 08            LDA f0803,X
$4CB0: 85 5B               STA a5B
$4CB2: BD 02 08            LDA f0802,X
$4CB5: 85 5A               STA a5A
$4CB7: BD 01 08            LDA basic,X
$4CBA: 85 59               STA a59
$4CBC: BD 00 08            LDA fpstack,X
$4CBF: 06 59               ASL a59
$4CC1: 2A                  ROL 
$4CC2: 85 58               STA a58
$4CC4: 66 57               ROR a57
$4CC6: 38                  SEC 
$4CC7: 66 59               ROR a59
$4CC9: A9 00               LDA #$00
$4CCB: 85 5E               STA a5E
$4CCD: 60                  RTS 

;bytecode ac: subtract real
$4CCE: 68                  PLA 
$4CCF: AA                  TAX 
$4CD0: 68                  PLA 
$4CD1: 20 74 4C            JSR r.pull2
$4CD4: 20 DD 43            JSR r.sub
$4CD7: 4C 44 4C            JMP r.push

;bytecode b0: multiply real
$4CDA: 68                  PLA 
$4CDB: AA                  TAX 
$4CDC: 68                  PLA 
$4CDD: 20 74 4C            JSR r.pull2
$4CE0: 20 F1 44            JSR r.mul
$4CE3: 4C 44 4C            JMP r.push

;bytecode b6: divide real
$4CE6: 68                  PLA 
$4CE7: AA                  TAX 
$4CE8: 68                  PLA 
$4CE9: 20 74 4C            JSR r.pull2
$4CEC: 20 AE 45            JSR r.div
$4CEF: 4C 44 4C            JMP r.push

;bytecode a0
$4CF2: 68                  PLA 
$4CF3: AA                  TAX 
$4CF4: BD 00 08            LDA fpstack,X
$4CF7: 1D 01 08            ORA basic,X
$4CFA: F0 08               BEQ b4D04
$4CFC: BD 00 08            LDA fpstack,X
$4CFF: 49 80               EOR #$80
$4D01: 9D 00 08            STA fpstack,X
$4D04: 8A          b4D04   TXA 
$4D05: 48                  PHA 
$4D06: 4C 77 00            JMP PNext

;bytecode d6: convert int to real
$4D09: 68                  PLA 
$4D0A: AA                  TAX 
$4D0B: 68                  PLA 
$4D0C: 20 6F 46            JSR r.i2r
$4D0F: 4C 44 4C            JMP r.push

;bytecode d2: convert byte to real
$4D12: A9 00               LDA #$00
$4D14: 48                  PHA 

;bytecode d4: convert word to real
$4D15: 68                  PLA 
$4D16: AA                  TAX 
$4D17: 68                  PLA 
$4D18: 20 88 46            JSR r.w2r
$4D1B: 4C 44 4C            JMP r.push

$4D1E: 68                  PLA 
$4D1F: 48                  PHA 
$4D20: AA                  TAX 

Transfer .A to .X
 get byte from FP stack
 put in FP register 1

 bit7=Exponent bit 0   (x emmm mmmm)

 bit7=Sign             (x seee eeee)
 shift Exp0 into carry (e seee eeee); a59<<1
 align Sign and Exp0   (s eeee eeee)
 store Exponent
 shift Sign in         (x eeee eeee)
 set implied 1.x       (1 eeee eeee)
 rotate into low byte  (x eeee eeee); a59>>1; a59+=128
 clear .A
 clear overflow
 return

Bytecode $ac: Subtract real .A from real .X (fixme)
Pull operand 2
 move to .X
 pull operand 1
 get reals from FP stack
 subtract registers
 push result and return

Bytecode $b0: Multiply real .A by real .X
Pull operand 2
 move to .X
 pull operand 1
 get reals from FP stack
 multiply registers
 push result and return

Bytecode $b6: Divide real .A by real .X (fixme)
Pull operand 2
 move to .X
 pull operand 1
 get reals from FP stack
 divide registers
 push result and return

Bytecode $a0:

Bytecode $d6: Convert Int to Real
Pull high byte
 put in .X
 pull low byte
 convert int to real
 put real on FP stack and return

Bytecode $d2: Convert byte to real
Clear .A
 push zero to convert byte to word

Bytecode $d4: Convert word to real
Pull high byte
 put in .X
 pull low byte into .A
 convert word to real
 put real on FP stack and return

Bytecode $de:
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$4D21: BD 00 08    b4D21   LDA fpstack,X
$4D24: 9D 06 08            STA f0806,X
$4D27: E8                  INX 
$4D28: E4 6F               CPX fltptr
$4D2A: 90 F5               BCC b4D21
$4D2C: 68                  PLA 
$4D2D: 85 6F               STA fltptr
$4D2F: 68                  PLA 
$4D30: AA                  TAX 
$4D31: 68          j4D31   PLA 
$4D32: 20 88 46            JSR r.w2r
$4D35: A6 6F       j4D35   LDX fltptr
$4D37: A5 59               LDA a59
$4D39: 0A                  ASL 
$4D3A: 06 57               ASL a57
$4D3C: 66 58               ROR a58
$4D3E: 6A                  ROR 
$4D3F: 9D 01 08            STA basic,X
$4D42: A5 58               LDA a58
$4D44: 9D 00 08            STA fpstack,X
$4D47: A5 5A               LDA a5A
$4D49: 9D 02 08            STA f0802,X
$4D4C: A5 5B               LDA a5B
$4D4E: 9D 03 08            STA f0803,X
$4D51: A5 5C               LDA a5C
$4D53: 9D 04 08            STA f0804,X
$4D56: A5 5D               LDA a5D
$4D58: 9D 05 08            STA f0805,X

;bytecode 44
$4D5B: 8A                  TXA 
$4D5C: 48                  PHA 
$4D5D: 18                  CLC 
$4D5E: 69 06               ADC #$06
$4D60: 48                  PHA 
$4D61: 18                  CLC 
$4D62: 69 06               ADC #$06
$4D64: 85 6F               STA fltptr
$4D66: 4C 77 00            JMP PNext

;bytecode dc
$4D69: 68                  PLA 
$4D6A: 48                  PHA 
$4D6B: AA                  TAX 
$4D6C: BD 00 08    b4D6C   LDA fpstack,X
$4D6F: 9D 06 08            STA f0806,X
$4D72: E8                  INX 
$4D73: E4 6F               CPX fltptr
$4D75: 90 F5               BCC b4D6C
$4D77: 68                  PLA 
$4D78: 85 6F               STA fltptr
$4D7A: 68                  PLA 
$4D7B: AA                  TAX 
$4D7C: 68                  PLA 
$4D7D: 20 6F 46            JSR r.i2r
$4D80: 4C 35 4D            JMP j4D35

;bytecode da
$4D83: 68                  PLA 
$4D84: 48                  PHA 
$4D85: AA                  TAX 
$4D86: BD 00 08    b4D86   LDA fpstack,X
$4D89: 9D 06 08            STA f0806,X
$4D8C: E8                  INX 
$4D8D: E4 6F               CPX fltptr
$4D8F: 90 F5               BCC b4D86
$4D91: 68                  PLA 
$4D92: 85 6F               STA fltptr
$4D94: A2 00               LDX #$00
$4D96: 4C 31 4D            JMP j4D31

;bytecode ce: convert real to word
$4D99: 68                  PLA 
$4D9A: 20 A0 4C            JSR r.pull1a
$4D9D: 20 A1 46            JSR r.r2w 
$4DA0: 48                  PHA
$4DA1: 8A                  TXA 
$4DA2: 48                  PHA 
$4DA3: 4C 77 00            JMP PNext

;bytecode 4c

Bytecode $dc:

Bytecode $da:

Bytecode $ce: Convert real to word
Pull FP stack pointer for real
 get real from FP stack
 convert to word
 push result

 return

Bytecode $4c:



Mapping Promal Page 124

$4DA6: B1 78               LDA (PBase.l),Y
$4DA8: 84 33               STY ysav
$4DAA: A8                  TAY 
$4DAB: A5 6F               LDA fltptr
$4DAD: 91 30               STA (Heapvect),Y
$4DAF: 18                  CLC 
$4DB0: 69 06               ADC #$06
$4DB2: 85 6F               STA fltptr
$4DB4: A4 33               LDY ysav
$4DB6: 4C 74 00            JMP Pskip

;bytecode 58
$4DB9: A5 6F               LDA fltptr
$4DBB: 38                  SEC 
$4DBC: F1 78               SBC (PBase.l),Y
$4DBE: 85 6F               STA fltptr
$4DC0: 4C 74 00            JMP Pskip

;bytecode e4
$4DC3: A6 30               LDX Heapvect
$4DC5: BD 00 09            LDA heap,X
$4DC8: 85 30               STA Heapvect
$4DCA: CA                  DEX 
$4DCB: BD 00 09            LDA heap,X
$4DCE: 85 79               STA PBase.h
$4DD0: CA                  DEX 
$4DD1: BD 00 09            LDA heap,X
$4DD4: 85 78               STA PBase.l
$4DD6: 86 32               STX Heapptrq
$4DD8: 68                  PLA 
$4DD9: AA                  TAX 
$4DDA: A5 6F               LDA fltptr
$4DDC: 48                  PHA 
$4DDD: A8                  TAY 
$4DDE: 18                  CLC 
$4DDF: 69 06               ADC #$06
$4DE1: 85 6F               STA fltptr
$4DE3: BD 00 08    b4DE3   LDA fpstack,X
$4DE6: 99 00 08            STA fpstack,Y
$4DE9: C8                  INY 
$4DEA: E8                  INX 
$4DEB: C4 6F               CPY fltptr
$4DED: 90 F4               BCC b4DE3
$4DEF: A0 00               LDY #$00
$4DF1: 4C 77 00            JMP PNext

$4DF4: 68          PisLTr  PLA 
$4DF5: 68                  PLA 
$4DF6: 20 36 4E            JSR r.cmp;compare reals
$4DF9: F0 18               BEQ r.false;equal?  false
$4DFB: 90 09       b4DFB   BCC r.true;smaller?  true
$4DFD: B0 14               BCS r.false;greater?  false

$4DFF: 68         PisLEr   PLA 
$4E00: 68                  PLA 
$4E01: 20 36 4E            JSR r.cmp
$4E04: D0 F5               BNE b4DFB

$4E06: A9 01       r.true  LDA #$01
$4E08: 48                  PHA 
$4E09: 4C 77 00            JMP PNext

$4E0C: 68         PisNEr   PLA 
$4E0D: 68                  PLA 
$4E0E: 20 36 4E            JSR r.cmp
$4E11: D0 F3               BNE r.true

$4E13: A9 00       r.false LDA #$00
$4E15: 48                  PHA 
$4E16: 4C 77 00            JMP PNext

$4E19: 68       PisEQr     PLA
$4E1A: 68                  PLA
$4E1B: 20 36 4E            JSR r.cmp
$4E1E: F0 E6               BEQ r.true
$4E20: D0 F1               BNE r.false

Bytecode $58:

Bytecode $e4:

 fixme: Set up labels for all FP bytecodes and update e00
Bytecode $78: Compare reals for <
Discard extra byte
 get FP stack offset
 compare reals
 =?  return false
 <?  return true
 >?  return false

Bytecode $80: Compare reals for <=
Discard extra byte
 get FP stack offset
 compare reals
 <>? check for less than

 set .A to true
 push
 return

Bytecode $8c: Compare reals for <>
Discard extra byte
 get FP stack offset
 compare reals
 <>? return true

 set .A to false
 push
 return

Bytecode $86: Compare reals for =
Discard extra byte
 get FP stack offset
 compare reals
 =?  return true
 <>? return false
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$4E22: 68      PisGEr      PLA 
$4E23: 68                  PLA 
$4E24: 20 36 4E            JSR r.cmp
$4E27: F0 DD               BEQ r.true
$4E29: D0 07               BNE b4E32

$4E2B: 68       PisGTr     PLA 
$4E2C: 68                  PLA 
$4E2D: 20 36 4E            JSR r.cmp
$4E30: F0 E1               BEQ r.false
$4E32: B0 D2       b4E32   BCS r.true
$4E34: 90 DD               BCC r.false

$4E36: 85 6F       r.cmp   STA 
$4E38: AA                  TAX 
$4E39: BD 00 08            LDA fpstack,X
$4E3C: 5D 06 08            EOR f0806,X
$4E3F: 10 1B               BPL b4E5C
$4E41: BD 01 08            LDA basic,X
$4E44: 0A                  ASL 
$4E45: BD 00 08            LDA fpstack,X
$4E48: 2A                  ROL 
$4E49: D0 0B               BNE b4E56
$4E4B: BD 07 08            LDA f0807,X
$4E4E: 0A                  ASL 
$4E4F: BD 06 08            LDA f0806,X
$4E52: 2A                  ROL 
$4E53: D0 01               BNE b4E56
$4E55: 60                  RTS 
$4E56: BD 06 08    b4E56   LDA f0806,X
$4E59: 38                  SEC 
$4E5A: 2A                  ROL 
$4E5B: 60                  RTS 
$4E5C: BD 00 08    b4E5C   LDA fpstack,X
$4E5F: 10 0B               BPL b4E6C
$4E61: 20 6C 4E            JSR b4E6C
$4E64: F0 34               BEQ b4E9A
$4E66: 6A                  ROR 
$4E67: 49 80               EOR #$80
$4E69: 38                  SEC 
$4E6A: 2A                  ROL 
$4E6B: 60                  RTS 
$4E6C: BD 00 08    b4E6C   LDA fpstack,X
$4E6F: DD 06 08            CMP f0806,X
$4E72: D0 26               BNE b4E9A
$4E74: BD 01 08            LDA basic,X
$4E77: DD 07 08            CMP f0807,X
$4E7A: D0 1E               BNE b4E9A
$4E7C: BD 02 08            LDA f0802,X
$4E7F: DD 08 08            CMP f0808,X
$4E82: D0 16               BNE b4E9A
$4E84: BD 03 08            LDA f0803,X
$4E87: DD 09 08            CMP f0809,X
$4E8A: D0 0E               BNE b4E9A
$4E8C: BD 04 08            LDA f0804,X
$4E8F: DD 0A 08            CMP f080A,X
$4E92: D0 06               BNE b4E9A
$4E94: BD 05 08            LDA f0805,X
$4E97: DD 0B 08            CMP f080B,X
$4E9A: 60          b4E9A   RTS 

Bytecode $94: Compare reals for >=
Discard extra byte
 get FP stack offset
 compare reals
 =?  return true
 <>? check for >

Bytecode $9c: Compare reals for >
Discard extra byte
 get FP stack offset
 compare reals
 =?  return false
 >?  return true
 <?  return false

R.cmp: Compare floating point registers


