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Apple ///+

Apple /// SOS Technical Information

SOS 1.3
Floppy Bootstrap Loader
Source Code Listing

This listing shows the code which is found at the beginning of
a SOS boot disk. When the Apple /// computer starts the
computer's ROM loads this code from the floppy disk
and executes the code. This code loads the Apple //'s
operating system, SOS.
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2000 | 45) ;ddddddddddddddddddddddddddddddddddddddddddddd bbb bddbded
2009 | q2~ ;& APPLE /// BOOTSTRAP LOADER FOR FLOPPY DISK

[fnlul ] % ;® - Disassembled 1@-March-1988 L?' Scott Stinson

2003 | CJ ;dddddddssddddddddddddddsdddddddddddddddddddddsdddsddie
2202 |

202D | ‘ .ABSOLUTE

2000 | .4‘15’ .PROC  BOOTSTRAPLOADER

2000 Q R .ORG N

A2RD |

ACRD | &

AGDS | §?~ EQUATES

AQ2D | Q ; —

AZOD |

APRD | ;

AZRD | ; ZERO PAGE LOCATIONS

AQQD | H -
AZRD |

AQQD| 2082 IBDRVN .EQU 82 ; DRIVE NUMBER

APQOO| 2083 IBTRK .EQU 83 ; TRACK NUMBER

A2QQO| 2084 IBSECT .EQU 84 ; SECTOR NUMBER

AQRD| 2285 IBBUFP .EQU 85 ; BUFFER POINTER

AQOD| 2087 IBCMD .EQU 87 ; COMMAND NUMBER

AZOD| OCE3 IBBUFPTMP .EQU 2E3 ; BUFFER POINTER TEMPORARY

AQPD| QOES FILECNT .EQU PES ; FILE COUNT

AQ@R| @QE7 INDXBLKCNT .EQU oET ; INDEX BLOCK COUNT

APR%| QCES SOSJMPADR  .EQU oES ; SOS JUMP ADDRESS

AQRD |

A2OD | ;

ACRD| ; HARDWARE I/0 ADDRESSES

ACOD | ; - -
nEo? |

APOT| 9628 SCREENLOC  .EQU 2628 ; SCREEN LOCATION

AQOD| Co1@ KBDSTROBE .EQU 2Co1e ; KEYBOARD STROBE

AQOD| C4Q IOBEEP .EQU PCPAD ; I/0 BEEP

ACRQR |

AQRD | ;

AQRS | ; GENERAL EQUATES

AQRD | ;

ACRD |

AQOQD| 2240 RETINT .EQU 49 ; RETURN FROM INTERRUPT

ADPB| @CPP IDXBLK1 .EQU 2Co0 ; INDEX BLOCK 1

AQ2P| ZDID IDXBLK2 .EQU 2023 ; INDEX BLOCK 2

ARR?| 1EQQ LOADADR .EQU 1EQQ ; LOADING ADDRESS

AZC®| 1E@8 OFFSET .EQU 1E28 ; OFFSET

AQRO| 2000 FIRSTPAGE .EQU 2000 ; FIRST PAGE

AQRT| A200 MAINBUFF  .EQU 2n200 ; MAIN BUFFER

AQPO| FO0a REGRWTS .EQU oF 200 ; READ/WRITE SECTOR ROUTINE

AQGOQ| F4AQ SECTABL .EQU OF4AD ; SECTOR TABLE

A@@@| FFCA P%x) NMIVECTOR .EQU @FFCA ; NON-MASKABLE INTERRUPT VECTOR

AQOO| FFDF EREG .EQU @FFDF ; ENVIRONMENT REGISTER

Ag@@| FFEF BREG .EQU GFFEF ; BANK REGISTER

APPO |

ACOD ! ;

AQPD| ; ENTRY POINT

AGPR | :

AGPG |

AQRD| 78 ENTRY SEI ; SET INTERRUPT DISABLE

AZ@1| D8 CLD ; CLEAR DECIMAL FLAG

AZ@2| A9 77 LDA #77 ; LOAD ACCUMULATOR WITH $77

AZ@4| 8D DFFF STA EREG ; STORE IN ENVIRONMENT REGISTER

AQDT) ; SET 2 MHZ, I/0 SPACE ENABLED, SCREEN ENABLED,
AQOT| ; RESET ENABLED, WRITE PROTECT NOT ENABLED,
APDT| ; PRIMARY STACK, AND ROM SELECTED

A@@7| A2 FF LDX $OFF ; LOAD ACCUMULATOR WITH SFF

AZ@9! 9A TXS ; TRANSFER X-REGISTER TO STACK POINTER
AP@A| 2C 1@C@ BIT KBDSTROBE ; CLEAR KEYBOARD

AZ@D| A9 4% LDA #RETINT ; LOAD ACCUMULATOR WITH RETURN FROM INTERRUPT
A@@F| 8D CAFF STA NMIVECTOR ; STORE IN NON-MASKABLE INTERRUPT VECTOR
A@12| A9 @7 LDA $27 ; LOAD ACCUMULATOR WITH $¢7

A@l4| 8D EFFF STA BREG ; STORE IN BANK REGISTER

A217| A9 o0 LDA 02 ; LOAD ACCUMULATOR WITH $@@

A®19| CE EFFF 5010 DEC BREG ; DECREMENT BANK REGISTER

AQ1C| 8D 2020 STA FIRSTPAGE ; STORE IN FIRST PAGE OF BANK

AZ1F| AE 0020 LDX FIRSTPAGE ; LOAD X-REGISTER WITH FIRST PAGE BYTE
A@22| D@F5 BNE 5012 ; BRANCH IF BYTE IS NOT EQUAL TO $2@

AZ24)

A@24 |

AP24) This section reads in the SOS directory.

A224| ;

A224|

A@24| A9 @@ READSOSDIR LDA 20 ; LOAD ACCUMULATOR WITH $@@-BLOCK HIGH BYTE
A@26| 85 85 STA IBBUFP ; STORE IN BUFFER POINTER LOW BYTE

A@28| A2 A2 LDX $2R2 ; LOAD X-REGISTER WITH $A2

A@2A| 86 86 STX IBBUFP+1 ; STORE IN BUFFER POINTER HIGH BYTE

A@2C| A2 @2 LDX 22 ; LOAD X-REGISTER WITH $@2-BLOCK LOW BYTE
A@2E| A4 85 RDSOSDIRLP LDY IBBUFP ; LOAD Y-REGISTER WITH BUFFER POINTER LOW BYTE
A@3Q| 84 E3 STY IBBUFPTMP ; STORE IN BUFFER POINTER TEMPORARY LOW BYTE
A@32| A4 86 LDY IBBUFP+1 ; LOAD Y-REGISTER WITH BUFFER POINTER HIGH BYTE
Ag34| 84 E4 STY IBBUFPTMP+1 ; STORE IN BUFFER POINTER TEMPORARY HIGH BYTE
\A236| 22 1DAl JSR READBLK ; JUMP TO READ A BLOCK FROM FLOPPY DISK DRIVE y
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A@39| AQ 22 LDY #22 ; LOAD Y-REGISTER WITH $@2

A@3B| Bl E3 LDA @IBBUFPTMP,Y ; LOAD ACCUMULATOR WITH NEXT BLOCK TO READ LOW
A@3D| ; BYTE

AQ3D| AA TAX ; TRANSFER ACCUMULATOR TO X-REGISTER

AQ3E| C8 INY ; INCREMENT Y-REGISTER

A@3F| Bl E3 LDA @IBBUFPTMP,Y ; LOAD ACCUMULATOR WITH NEXT BLOCK TO READ HIGH
Ag41| ; BYTE

Ag4l1| DZEB BNE RDSOSDIRLP ; BRANCH IF NEXT BLOCK TO READ HIGH BYTE IS NOT
AZ43| ; EQUAL TO ZERO

A@43| EQ 22 CPX o0 ; CHECK TO SEE IF NEXT BLOCK TO READ LOW BYTE IS
A@45| ;+ 2ERO

A@45| D@E7 BNE RDSOSDIRLP ; BRANCH IF NEXT BLOCK TO READ LOW BYTE IS NOT
AQ4T| ; EQUAL TO ZERO

AGA4T|

AZ47| H

A@47| ; This section searches the SOS directory for the SOS.KERNEL file.

A@AT| ;

AZ4T|

A@47| AD 25A2 SRCHSOSKER LDA MAINBUFF+25 ; LOAD ACCUMULATOR WITH FILE COUNT LOW BYTE
AQ4A| 85 ES STA FILECNT ; STORE IN FILE COUNT LOW BYTE

A@4AC| AD 26A2 LDA MAINBUFF+26 ; LOAD ACCUMULATOR WITH FILE COUNT HIGH BYTE
AQAF| 85 E6 STA FILECNT+1 ; STORE IN FILE COUNT HIGH BYTE

A@S51| @5 ES5 ORA FILECNT ; OR ACCUMULATOR WITH FILE COUNT LOW BYTE
A@53| D223 BNE $210 ; BRANCH IF FILE COUNT IS NOT EQUAL TO ZERO
A@S5| 4C 56Al1 JMP WRNTFNDERR ; JUMP TO WRITE NOT FOUND ERROR MESSAGE TO
ADZS8| ; SCREEN

AP58| A5 ES 5012 LDA FILECNT ; LOAD ACCUMULATOR WITH FILE COUNT LOW BYTE
AQSA| D@@2 BNE $@29 ; BRANCH IF NOT EQUAL TO $2@

A@5C| Cé6 E6 DEC FILECNT+1 ; DECREMENT FILE COUNT HIGH BYTE

AZSE| Cé ES5 $@29 DEC FILECNT ; DECREMENT FILE COUNT LOW BYTE

Ag6dl A% 2B LDA #2B ; LOAD ACCUMULATOR WITH $28

AP62| 85 85 STA IBBUFP ; STORE IN BUFFER POINTER LOW BYTE

Ag64| A9 A2 LDA #2A2 ; LOAD ACCUMULATOR WITH $A2

APZ66| 85 86 STA IBBUFP+1 ; STORE IN BUFFER POINTER HIGH BYTE

AZ68| AE 24A2 LDX MAINBUFF+24 ; LOAD X-REGISTER WITH ENTRIES PER BLOCK

AZ6B| CA DEX ; DECREMENT X-REGISTER

AQ6C| AD 20 SRCHLP LDY £17%] ; LOAD Y-REGISTER WITH $2¢

A@6E| Bl 85 LDA @IBBUFP, Y ; LOAD ACCUMULATOR WITH STORAGE TYPE AND NAME
ARG ; LENGTH BYTE

AZ72| F@1A BEQ $@20 ; BRANCH IF EQUAL TO ZERO

A@72| 29 QF AND #2F ; MASK OFF BITS 4,5,6,7

A@g74| CD 92a1 CMP FLNMELEN ; COMPARE WITH FILE NAME LENGTH

A277| D@13 BNE 5920 ; BRANCH IF NOT EQUAL TO ZERO

A@79| A8 TAY ; TRANSFER NAME LENGTH TO Y-REGISTER

AZ7A| Bl 85 5212 LDA @IBBUFP, Y ; LOAD ACCUMULATOR WITH FILE NAME BYTE

Ag7C| D9 92Al CMP FLNME-1, Y ; COMPARE WITH FILE NAME BYTE

A@TF| D@Z@B BNE $229 ; BRANCH IF NOT EQUAL

Ag81| 88 DEY ; DECREMENT NAME LENGTH

A@g82| D@Fé6 BNE 5210 ; BRANCH IF NAME LENGTH NOT EQUAL TO ZERO
A@84| Bl 85 LDA @IBBUFP, Y ; LOAD ACCUMULATOR WITH STORAGE TYPE AND NAME
AQ86| ; LENGTH BYTE

A@86| 29 F@ AND #OFQ2 ; MASK OFF BITS ¢,1,2,3

A@88| C9 29 CMP #292 ; COMPARE WITH $2@ FOR SAPLING FILE

AQ8A| F@32 BEQ READIDXBLK ; BRANCH IF EQUAL TO READ INDEX BLOCK

AQ8BC| 28 5920 PHP ; PUSH PROCESSOR STATUS ON STACK

A@8D| CA DEX ; DECREMENT ENTRIES PER BLOCK

AQ8E| FQ10 BEQ $939 ; BRANCH IF ENTRIES PER BLOCK IS5 EQUAL TO ZERO
Ag9g| 18 CLC ; CLEAR CARRY

AZ91| AS 85 LDA IBBUFP ; LOAD ACCUMULATOR WITH BUFFER POINTER LOW BYTE
A@93| 6D 23A2 ADC MAINBUFF+23 ; ADD ENTRY LENGTH LOW BYTE

AP96| 85 85 STA IBBUFP ; STORE IN BUFFER POINTER LOW BYTE

AP98| A5 86 LDA IBBUFP+1 ; LOAD ACCUMULATOR WITH BUFFER POINTER HIGH BYTE
AQ9A| 69 29 ADC #20 ; ADD $09¢

AQI9C| 85 86 STA IBBUFP+1 ; STORE IN BUFFER POINTER HIGH BYTE

AQ9E| D@29 BNE $@402 ; BRANCH ALWAYS

APAD| A9 24 $2302 LDA $24 ; LOAD ACCUMULATOR WITH $@4

A@A2| 85 85 STA IBBUFP ; STORE IN BUFFER POINTER LOW BYTE

AZA4| E6 86 INC IBBUFP+1 ; INCREMENT BUFFER POINTER HIGH BYTE

AgA6| AE 24A2 LDX MAINBUFF+24 ; LOAD X~REGISTER WITH ENTRIES PER BLOCK

AZAY| 28 5040 PLP ; PULL PROCESSOR STATUS FROM STACK

AQAA| F2Cg BEQ SRCHLP ; BRANCH IF NOT EQUAL TO ZERO

AQAC| 38 SEC ; SET CARRY

AZAD| AS E5 LDA FILECNT ; LOAD ACCUMULATOR WITH FILE COUNT LOW BYTE
A@ZAF| E9 21 SBC $21 ; SUBTRACT $21

A@B1| 85 E5 STA FILECNT ; STORE IN FILE COUNT LOW BYTE

AZB3| AS E6 LDA FILECNT+1 ; LOAD ACCUMULATOR WITH FILE COUNT HIGH BYTE
AZB5| E9 2@ SBC 422 ; SUBTRACT $29

AZB7{ 85 E6 STA FILECNT+1 ; STORE IN FILE COUNT HIGH BYTE

AZBY9| B@ZB1l BCS SRCHLP ; BRANCH IF MORE FILE ENTRIES

AZBB| 4C 56Al JMP WRNTFNDERR ; JUMP TO WRITE NOT FOUND ERROR MESSAGE TO
AZBE | ; SCREEN

AZBE |

APBE | v

AZBE| ; This section reads in the index block of the SOS.KERNEL file.

AZBE | H

AZBE|

A@BE}! Ag 11 READIDXBLK LDY #11 ; LOAD Y-REGISTER WITH $11

AZC@| Bl 85 LDA @IBBUFP, Y ; LOAD KEY POINTER LOW BYTE

APC2| AA TAX ; TRANSFER ACCUMULATOR TO X-REGISTER-BLOCK LOW
\AQC3I ; BYTE )
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AQC3| C8 INY ; INCREMENT Y-REGISTER

A@C4| Bl 85 LDA @IBBUFP, Y ; LOAD KEY POINTER HIGH BYTE

AQC6| AQ 20 LDY #292 ; LOAD Y-REGISTER WITH $20

AQC8] 84 85 STY IBBUFP ; STORE IN BUFFER POINTER LOW BYTE

AZCA| A@ @C LDY #2C ; LOAD Y-REGISTER WITH $2C

A@CC| 84 86 STY IBBUFP+1 ; STORE IN BUFFER POINTER HIGH BYTE

A@CE| 20 1DA1 JSR READBLK ; JUMP TO READ A BLOCK FROM FLOPPY DISK DRIVE
AZD1|

AZD1| :

A@D1 | ; This section reads in the first block of the SOS.KERNEL file.

A@D1| H

A@D1|

AZD1| AE @@@C RD1SOSKER LDX IDXBLK1 ; LOAD X-REGISTER WITH INDEX BLOCK LOW BYTE
A@D4| AD @22@D LDa IDXBLK2 ; LOAD ACCUMULATOR WITH INDEX BLOCK HIGH BYTE
A@D7| AQ 20 LDY #00 ; LOAD Y-REGISTER WITH $2@

A@D9| 84 85 STY IBBUFP ; STORE IN BUFFER POINTER LOW BYTE

AZDB| A@ 1E LDY #1E ; LOAD Y-REGISTER WITH $1E

A@DD| 84 86 STY IBBUFP+1 ; STORE IN BUFFER POINTER HIGH BYTE

A@DF| 22 1DAl JSR READBLK ; JUMP TO READ A BLOCK FROM FLOPPY DISK DRIVE
AQE2 |

AQE2 | :

AQE2| ; This section does a verification of the SOS.KERNEL file to make

APZE2| ; sure it is the proper SOS.KERNEL file. It checks for "SOS KRNL"™ in

AQE2 | ; the first 8 bytes of the file.

AQE2 | H

AQE2 |

AQE2| AQ 28 FLVRFY LDY $28 ; LOAD Y-REGISTER WITH $28

A@E4| B9 FF1D FLVRFYLP LDA LOADADR-1,Y ; LOAD ACCUMULATOR WITH BYTE FROM SOS.KERNEL
A@E7| D9 9CAl CMP FLVERIFY-1,Y ; COMPARE WITH VERIFICATION BYTE

AZEA| F2@3 BEQ 5212 + BRANCH IF EQUAL

APEC| 4C 6AAl JMP WRINKERERR ; JUMP TO WRITE INVALID KERNEL ERROR MESSAGE TO
APEF | ; SCREEN

AZEF| 88 5212 DEY ; DECREMENT Y-REGISTER

AZFg| D@F2 BNE FLVRFYLP ; BRANCH IF NOT EQUAL TO ZERO TO CHECK REST OF 8
AQGF2 | ; SOS.KERNEL BYTES

AQF2|

AQF2 | ;

AQF2)| ; This section reads in the SOS.KERNEL file.

AQF2| H

AQF2|

AgF2| A9 21 RDSOSKER LDA #21 ; LOAD ACCUMULATOR WITH $21

AgF4) 85 E7 STA INDXBLKCNT ; STORE IN INDEX BLOCK COUNT

ARF6| A4 ET RDSOSKELP LDY INDXBLKCNT ; LOAD Y-REGISTER WITH INDEX BLOCK COUNT
AQF8| BE 2@@C LDX IDXBLK1, Y ; LOAD X-REGISTER WITH BLOCK LOW BYTE

APFB| B9 222D LDA IDXBLK2, Y ; LOAD ACCUMULATOR WITH BLOCK HIGH BYTE

AQFE| D@4 BNE 5012 ; BRANCH IF BLOCK HIGH BYTE IS NOT EQUAL TO ZEROQ
AlQ2| E@ 22 CPX #00 ; CHECK TO SEE IF BLOCK LOW BYTE IS NOT EQUAL TO
Al@2) ; ZERO

Al@2| Fo27 BEQ JUMP SOSKER ; BRANCH IF BLOCK LOW BYTE IS NOT EQUAL TO ZERO
Al@4| 2@ 1DAl $219 JSR READBLK ; JUMP TO READ A BLOCK FROM FLOPPY DISK DRIVE
Al27| E6 E7 INC INDXBLKCNT ;s INCREMENT INDEX BLOCK COUNT

Al129| D@EB BNE RDSOSKELP ; BRANCH IF INDEX BLOCK COUNT IS NOT EQUAL TO
Al12B| ; ZERO TO READ MORE OF THE SOS.KERNEL

Al1@2B|

Al1@B| H

Al12B| ; This section jumps to the SOS.KERNEL loader.

A1@B| ;

AlgB|

AlgB| 18 JUMPSOSKER CLC ; CLEAR CARRY

Al2C| A9 @E LDA $2E ; LOAD ACCUMULATOR WITH $@E

AlgE| €D @81E ADC OFFSET ; ADD OFFSET LOW BYTE

Alll| 85 E8 STA SOSJMPADR ; STORE IN SOS JUMP ADDRESS LOW BYTE

All13| A9 1E LDA $1E ; LOAD ACCUMULATOR WITH $1E

All5| 6D @91E ADC OFFSET+1 ; ADD OFFSET HIGH BYTE

All18| 85 E9 STA SOSJMPADR+1 ; STORE IN SOS JUMP ADDRESS HIGH BYTE

AllA| 6C E82@ JMP @SOSJIMPADR ; JUMP TO SOS.KERNEL LOADER

AllD|

AllD| H

AllD| ; This section reads a block of data from the floppy disk drive.

AllD} ; On entry the x-register contains the block low byte and the

AllD} ; accumulator contains the block high byte.

AllD} H

Al1D}

Al1D| 86 83 READBLK STX IBTRK ; STORE BLOCK LOW BYTE IN TRACK NUMBER

All1F| 4A LSR A ; DIVIDE BLOCK BY 8 TO GET TRACK NUMBER

Al2@| 66 83 ROR IBTRK

Al122] 4A LSR A

Al123| 66 83 ROR IBTRK

Al25| 4A LSR A

Al26| 66 83 ROR IBTRK

Al28| 8A TXA ; TRANSFER X-REGISTER WHICH CONTAINS THE BLOCK
Al29] ; LOW BYTE TO ACCUMULATOR

A129| 29 @7 AND #27 ; MASK OFF BITS 3,4,5,6,7

Al2B| AA TAX ; TRANSFER ACCUMULATOR TO X-REGISTER

Al12C{ BD A@F4 LDA SECTABL, X ; LOAD ACCUMULATOR WITH PROPER SECTOR TO READ
Al2F| 85 84 STA IBSECT ; STORE IN SECTOR NUMBER

Al311 A9 21 LDA #21 ; LOAD ACCUMULATOR WITH $@1

A133| 85 87 STA IBCMD ; STORE IN COMMAND NUMBER

Al135| A9 29 LDA $290 ; LOAD ACCUMULATCR WITH $2@

\9137| 85 82 STA IBDRVN ; STORE IN DRIVE NUMBER y
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Al39| 22 @20F2 'RO JSR REGRWTS ; JUMP TO READ A SECTOR FROM FLOPPY DISK

Al13C| 9225 BCC 5019 ; BRANCH IF NO DISK ERRORS OCCURED

Al13E| A2 FF LDX #OFF ; LOAD ACCUMULATOR WITH $FF

Al4g| 9A vead_s ZSG TXS ; TRANSFER X-REGISTER TO STACK POINTER

Al41| B@3B BCS WRDISKERR ; BRANCH TO WRITE DISK ERROR MESSAGE TO SCREEN
Al43| E6 86 bSh $210 INC IBBUFP+1 ; INCREMENT BUFFER POINTER HIGH BYTE

Al45| E6 84 INC IBSECT ; INCREMENT SECTOR NUMBER

Al47] E6 84 Sec‘tﬂ' INC IBSECT ; INCREMENT SECTOR NUMBER

Al49| 22 20F@ JSR REGRWTS ; JUMP TO READ A SECTOR FROM FLOPPY DISK

Al4C| 909025 BCC $@28 ; BRANCH IF NO DISK ERRORS OCCURED

Al4E| A2 FF LDX $2FF ; LOAD ACCUMULATOR WITH $FF

Al15@2| 9A TXS ; TRANSFER X-REGISTER TO STACK POINTER

Al51| B@2B BCS WRDISKERR ; BRANCH TO WRITE DISK ERROR MESSAGE TO SCREEN
Al153| E6 86 $229 INC IBBUFP+1 ; INCREMENT BUFFER POINTER HIGH BYTE

Al155| 692 RTS ; RETURN TO CALLER

Al56|

Al56] H

Al156| ; This section writes the not found error message to the screen.

Al156| ;

Al156]|

Al56| A2 1B WRNTFNDERR LDX #1B ; LOAD X-REGISTER WITH $1B

Al58| A@ 21 LDY #21 ; LOAD Y-REGISTER WITH $21

Al5A| BD A4Al $219 LDA NTFNDERR-1,X ; LOAD ACCUMULATOR WITH NOT FOUND ERROR MESSAGE
Al15D] ; BYTE

A15D{ 99 2826 STA SCREENLOC,Y ; WRITE IT TO THE SCREEN

Al6g| 88 DEY ; DECREMENT Y-REGISTER

Al61| CA DEX ; DECREMENT X~-REGISTER

Al62| D@F6 BNE $o1g ; BRANCH IF MORE CHARACTERS TO WRITE ON SCREEN
Al64| AD 4@CQ LDA IOBEEP ; BEEP SPEEKER

Al67| 4C 67Al $229 JMP 5229 ; HANG FOREVER !!

Al6A|

Al6A| H

Al6A| ; This section writes the invalid kernel error message to the screen.

Al6A| H

Al6A|

Al6A| A2 13 WRINKERERR LDX #13 ; LOAD X-REGISTER WITH $13

Al6C| A® 1D LDY #1D ; LOAD Y-REGISTER WITH $1D

Al6E] BD BFAl $2192 LDA INVKEERR-1,X ; LOAD ACCUMULATOR WITH INVALID KERNEL ERROR
Al71] ; MESSAGE BYTE

Al71| 99 28026 STA SCREENLOC,Y ; WRITE IT TO THE SCREEN

Al74| 88 DEY ; DECREMENT Y-REGISTER

Al175| CA DEX ; DECREMENT X~-REGISTER

Al76| D@F6 BNE $219 ; BRANCH IF MORE CHARACTERS TO WRITE ON SCREEN
Al178| AD 49Co2 LDA IOBEEP ; BEEP SPEEKER

Al7B| 4C 7BAl $@2¢ JMP 5020 ; HANG FOREVER !!

Al7E|

AlTE| Jm————

Al7E| ; This section writes the disk error message to the screen.

Al7E]| ==

Al7E|

Al7E] A2 @A WRDISKERR LDX #2A ; LOAD X-REGISTER WITH $@A

Al82| AQ 18 LDY #18 ; LOAD Y-REGISTER WITH $18

Al182| BD D2Al $012 LDA DISKERR-1,X ; LOAD ACCUMULATOR WITH DISK ERROR MESSAGE BYTE
A185| 99 2826 STA SCREENLOC,Y ; WRITE IT TO THE SCREEN

Al188| 88 DEY ; DECREMENT Y-REGISTER

Al89| cA DEX ; DECREMENT X-REGISTER

Al18A| D@Fé BNE 5012 ; BRANCH IF MORE CHARACTERS TO WRITE ON SCREEN
Al18C| AD 42Cg@ LDA IOBEEP ; BEEP SPEEKER

Al8F| 4C 8FAl $229 JMP $229 ; HANG FOREVER !!

Al192]

Al192| ;———

Al192]| ; STORAGE FOR THE ERROR MESSAGE AND FILE VERIFICATION ROUTINES

Al92| H

Al192|

Al92| @A FLNMELEN .BYTE on

A193| S3 4F 53 2E 4B 45 52 FLNME .ASCII "SOS.KERNEL™

Al9A| 4E 45 4C

Al9D| 53 4F 53 2@ 4B 52 4E FLVERIFY .ASCII "SOS KRNL"

AlA4| 4C

AlA5| 46 49 4C 45 2@ 27 53 NTFNDERR .ASCII “FILE 'SOS.KERNEL' NOT FOUND"

AlAC| 4F 53 2E 4B 45 52 4E

A1B3| 45 4C 27 2@ 4E 4F 54

AlBA| 2@ 46 4F 55 4E 44

AlCZ| 49 4E 56 41 4C 49 44 INVKEERR LASCII “INVALID KERNEL FILE"

Al1C7!| 2@ 4B 45 52 4E 45 4C

AlCE| 2@ 46 49 4C 45

A1D3| 44 49 53 4B 2@ 45 52 DISKERR .ASCII "DISK ERROR"

A1DA| 52 4F 52

A1DD}

Al1DD| .END

SYMBOL TABLE DUMP

AB - Absolute LB - Label UD - Undefined MC - Macro

RF - Ref DF - Def PR - Proc FC - Func

PB - Public PV - Private CS - Consts

eOOTSTRA PR ---- | BREG AB FFEF | DISKERR LB AlD3 | ENTRY LB Ag@? | EREG AB FFDF |

J
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FILECNT AB @2ES |
FLVRFY LB AQE2 |
IBDRVN AB 2282 |
INDXBLKC AB @2E7 |
LOADADR AB 1Eg2@2 |
RD1SOSKE LB A@D1 |
READIDXB LB AZBE |
SECTABL AB F4A@ |
WRINKERE LB Al6A |

Assembly complete:
1% Errors flagged

FIRSTPAG AB 200¢
FLVRFYLP LB AQE4
IBSECT AB @284 IBTRK AB 2283
INVKEERR LB A1CQ IOBEEP AB C@49

| FLNME LB A193

|

|

|
MAINBUFF AB A20@ | NMIVECTO AB FFCA

|

|

|

|

IBBUFP AB 2285

RDSOSDIR LB A@2E RDSOSKEL LB AQF6
READSOSD LB A@24 REGRWTS AB Fo@@
SOSJMPAD AB 2QES8 SRCHLP LB Ag@6C
WRNTFNDE LB Al56

363 lines
on this Assembly

FLNMELEN
IBBUFPTM
IDXBLK1
JUMPSOSK
NTFNDERR
RDSOSKER
RETINT
SRCHSOSK

LB
AB
AB
LB
LB
LB
AB
LB

Al92
P2E3
2CoP
Al@B
AlAS
AQF2
2240
Ag47

FLVERIFY
IBCMD
IDXBLK2
KBDSTROB
OFFSET
READBLK
SCREENLO
WRDISKER

A19D
2287
2Do2
Cole
1E@8
AllD
2628
Al7E

65@2 OPCODE STATIC

FREQUENCIES

ADC
AND
BCC
BCs
BEQ
BIT
BNE
CLC
CLD
CMP
CPX
DEC
DEX
DEY
INC
INY
JMP
JSR
LDA :
LDX :
LDY :
LSR :
ORA
PHP
PLP
ROR
RTS
SBC
SEC
SEI
STA
STX
STY
TAX
TAY
TXA
TXS :

N oW N WD

e

=W
WBRN TN N UTW R =R

~
WHFHWAN W FN R WS-

—883—-———-33-3-8333———F—————————3——3—————

Unused opcodes:

ASL BMI BPL
SED TSX TYA

Program opcode

Minimum frequency
Maximum frequency

Average frequency

* ok kX

&k ok

*x

* Kk Kk

*xkokok kKk

*

KAk kkkhkkkkk kk X
* %

*

*ok ok k

* *

*k

*k ok ok ok

* Kk k k

* Kk ok k ok k

*

Kok ok ok k k%

Rk ok k Kk k

KA Kk Ak hkhk A XA ARARN KAk kkk Ak Ak Ak AKX Ak kk kk %
Ahkkk kK kKKK Xk
KAk kkkkkkkkkk kk
* %k

AAAR KK AKRKRKRKK KK KA KKk * Kk
*

* Kk ok k kK

* Kk

*

*

LEE]

o

[
w

BRK BVC BVS CLI CLV CPY EOR INX

usage: 66 %

NOP PHA PLA ROL RTI

(1.92) That's all,

Folks ...

J
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APPLE /// SOS BOOTSTRAP LOADER
HEXADECIMAL DUMP

Source
DISK1.dofile as found with Chris Smolinski's Macintosh SARA emulator application

Printed by David T. Craig * December 1997

This hex dump, which was produced by the Apple Macintosh MPW DumpFile tool, lists the
Apple /// SOS Bootstrap Loader. This 512 byte loader exists at block 0 of SOS disks and is
loaded by the Apple // ROM into memory addresses $A000-$A1FF. This code's purpose is
to begin the loading of SOS from the floppy disk into the ///'s memory.

0: 4C 6E AQ 53 4F 53 20 42 4F 4F 54 20 20 31 2E 31 LntSOS.BOOT..1.1
10: 20 OA 53 4F 53 2E 4B 45 52 4E 45 4C 20 20 20 20 ..SOS.KERNEL....
20: 20 53 4F 53 20 4B 52 4E 4C 49 2F 4F 20 45 52 52 .SOS.KRNLI/O.ERR
30: 4F 52 08 00 46 49 4C 45 20 27 53 4F 53 2E 4B 45 OR..FILE.'SOS.KE
40: 52 4E 45 4C 27 20 4E 4F 54 20 46 4F 55 4E 44 25 RNEL'.NOT.FOUND%
50: 00 49 4E 56 41 4C 49 44 20 4B 45 52 4E 45 4C 20 .INVALID.KERNEL.
60: 46 49 4C 45 3A 00 00 OC 00 1E OE 1E 04 A4 78 D8 FILE:........ §XY
70: A9 77 8D DF FF A2 FB 9A 2C 10 CO A9 40 8D CA FF Owgfl ¢ 6, . 0Q¢ ~
80: A9 07 8D EF FF A2 00 CE EF FF 8E 00 20 AD 00 20 ©.¢0"¢.®bvé. .#..
90: DO F5 A9 01 85 EO A9 00 85 E1 A9 00 85 85 A9 A2 -10.010.0-©.000¢
AO: 85 86 20 BE Al E6 EO A9 00 85 E6 E6 86 E6 86 E6 O0.z°fi0.0EEUEUE
BO: E6 20 BE Al A0 02 Bl 85 85 EO C8 Bl 85 85 E1 DO £.&°t.100+»+00- -
CO: EA A5 EQ0 DO E6 AD 6C A0 85 E2 AD 6D A0 85 E3 18 f«3:-E#1t0,#mt0, .
DO: A5 E3 69 02 85 E5 38 A5 E2 ED 23 A4 85 E4 A5 E5 o ,i.0A8e., I1#8§0%A
EO: E9 00 85 E5 A0 00 Bl E2 29 OF CD 11 A0 DO 21 A8 E.0At.%,).0.1t-!®
FO: Bl E2 D9 11 A0 DO 19 88 DO F6 A0 00 Bl E2 29 FO *,¥.t-.a-"t.%,)@®

100: 53 4F 53 20 4B 52 4E 4C 62 00 01 00 OE 2E 44 31 SOS.KRNLb..... D1
110: 2F 53 4F 53 2E 49 4E 54 45 52 50 AA A5 A0 F9 AQ /SOS.INTERP™e 1t
120: A0 A5 A0 A0 A5 A0 A0 C5 A0 A0 98 A0 FO Al A0 CC fettett=tto1®°tA
130: A0 A0 C5 A0 A0 A0 A0 AQ EE A0 A0 C4 OE 2E 44 31 tt=ttt+10ttf..D1
140: 2F 53 4F 53 2E 44 52 49 56 45 52 FF 9A A0 FF 9A /SOS.DRIVER61Y6
150: A0 A0 A0 A0 DO A0 A0 Cl A0 A0 82 A0 A0 F9 A0 Cl tttt-ttittatt ™t
160: E9 A0 9E A1l A0 F5 A0 A0 A5 A0 A0 88 00 00 88 0C EtG°tittetta..a.
170: A9 00 AA 9D 00 1A 9D 00 16 9D 00 1B 9D 00 18 9D ©.™4..u..Uu..u..0
180: 00 14 9D 00 01 CA DO EB A9 30 8D DF FF A2 FB 92 ..u.. -Ie0cflv¢ s
190: A9 1A 8D DO FF 20 D4 1F AD DF FF 29 10 09 28 8D ©.¢-".'.#1").. (¢
1A0: DF FF A2 FF 9A A9 1A 8D DO FF AD 01 19 8D EF FF flV¢V6@.¢-"#..c0"
1BO: 6C 02 00 AA AD EF FF 48 8E EF FF A5 27 05 26 FO 1..™20"H&O ' . s®
1C0: 33 A5 26 DO 02 C6 27 C6 26 18 A5 23 65 27 85 23 3e&—.A'A&.#e'O#
1D0: A5 25 65 27 85 25 E6 27 A4 26 FO 07 Bl 22 91 24 «%e'0%f'ss®.+"&s
1EO0: 88 DO F9 Bl 22 91 24 88 C6 23 C6 25 C6 27 DO EC a-"t"&S$aA#A%A'-I
1F0: E6 23 E6 25 68 8D EF FF 60 18 A5 24 65 10 85 10 B#E%hcd” .«%e.0.

FH#

APPLE /// SOS BOOTSTRAP LOADER HEXADECIMAL DUMP ¢ Smolinski's Macintosh SARA emulator » 1 / 1
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