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Infroduction 5

INTRODUCTION

This supplement documents the actual ProDOS 8 logic at nearly a
byte by byte level. It is intended to aid experienced programmers
in designing customized interfaces to ProDOS 8, and to provide
implicit documentation of the ProDOS 8 functions. All assembly
language programmers will find this supplement useful in learning
about how an operating system works. This information is presented
in the spirit of helping the user to understand ProDOS 8 better.
The authors do not endorse indiscriminant modification of the
ProDOS components. Whenever possible, standardized interfaces to
ProDOS should be used to avoid the uncontrolled modifications which
plagued Apple's previous operating system, DOS 3.3.

External system programs and utilities such as the Apple II System
Utilities are not covered here, nor are disk controller ROM's
covered other than the Disk II controllers available from Apple.

The information presented here is for the release of the ProDOS
operating system called ProDOS 8, Versions 1.2 and 1.3. Previous
supplements to Beneath Apple ProDOS documented the structure of
Versions 1.0.1, 1.0.2, and 1.1.1 of ProDOS.

UNDERSTANDING THE LISTINGS

The listings which follow describe the major ProDOS 8 components in
great detail. Each module is presented separately and consists of
a section defining external addresses referenced by the program
(such as zero page usage, I/0 select addresses, and global page
fields) followed by a section describing the instructions and data
in the module. Divisions between major sections and subroutines
are indicated with a row of asterisks (¥*) and additional comments.

Each detail line gives the address of the instruction or data field
being described, followed by comments. Within the comments, the
following notation is used to indicate references by instructions:

(address) A store or load reference to a memory or I/0
location.

>>address A branch or jump to an address,

<address> A call to a subroutine at the indicated address.

-->address A pointer to an address.

Page titles give the address of the next instruction or data area
in the module to be described. These may be used to quickly locate
a particular area within the component.
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HOW PRODOS 8 Versions 1.2 and 1.3 ARE LOADED AND RELOCATED

| R ettt I$FFFF
(:) Copy to High RAM: I  IRQ HANDLER i
I % Handler T ettt I$FF9B
System Global Page I /RAM CALLER
MLI Kernel e et L L L DL L I$FFOO
Disk II Device Driver I
I MLI I
I I
I KERNEL I
I I
I (run location) I
I
J e I$DEOO
I MILLI DATA AREA I
e I$D700
I DISK II DRIVER I
% ------------------- I$D00O0
I
PQUIT, the ProDOS Loader, or R ettt I$C000
a "-" command loads the "P8" I SYSTEM GLOBAL PAGEI
file to memory address $2000 T e e e T I$BFOO
and jumps to the Relocator. : :
) (S, I T ittt I$5CTE
I I I IIGS CLOCK CODE I
1 I I ettt 1$5C00
I I I QUIT CODE
I npgn I Jomcmmc e e $5900
I 32 BLOCK FILE I I DISK II DRIVER I
1 I | T i tvbeta bt Catatut $5200
I(31 data blocks I I IRQ HANDLER I
I plus one index I-==) Ie—-ecccccemamconac=- I$519B
I block) I I CLOCK CODE I
I I T I1$5100
I [.$3C7D I I SYSTEM GLOBAL PAGEI
I 1 ) 1$5000
I I I I
I I I MLI I
I I I I
I I I (load location) I
I I I I
I I | Tttt I$2F00
I I I
% % I RELOCATOR I
ittt I ettt 1$2000
(:) Copy from within Re-  : :
locator to low memory: Jl-=-cee—cececcceco=-- I1$96C
SYSTEM FILE LOADER ISYSTEM FILE LOADER I
PAGE 3 IMAGE | RS 1$800
80-COL CARD CHECKER I I
| it tatatat I$400
(:) Final moves: I PAGE 3 IMAGE I
FUNCTION FROM TO LENGTH Jeereemcccccccccen—= 1$3D6
Clock code 5100% D742 7D I I
QUIT code 5900 D100¥*¥* 300 ) Cbbeierbbube I$C8
RAM drive... I80-COL. CARD CHECKERI
Caller 2E00 FFOO 9A T it Tt 1$80
Driver 2C00 200%%%¥200 Jeremcmcmm e e = I%0

¥5C00 if IIGS **¥BANK2 *¥¥AUX MEMORY
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ProDOS Loader -- V1.2 ~- & SEP 86 NEXT OBJECT ADDR: @800
ADDR DESCRIPTION/CONTENTS
0800 MODULE STARTING ADDRESS

0827
992B
083D
0046
0041

PE42
0043
0944
0045
0946
o247

0248
2349
004A
BU4B
vg4c
084D
UJ4E
0650
9851
9a52
0053
0654
v6Qd
0d61
@5AE
2000
co8g
cess8
Cco89

hhkhkhkkhkkhkhkdkkhkhkkhkhhkhhkkkkkhkkhkhkhkhkhkhkhkkhkkkkk
*

(THE LOADER IS STILL THE SAME AS IT
WAS IN VERSION 1.0.1)

*
* PRODOS LOADER *
* THIS CODE IS LOADED FROM BLOCK ¢  *
* INTO MEMORY AT $800. *
* ITS PURPOSE IS TQ LOAD THE "PRODOS" *
* FILE INTO $2@80 AND JUMP TO IT. *
* (PRODOS RELOCATOR IS AT $2000) *
* *
* VERSION 1.2 -- 6 SEP 86 *
* VERSION 1.3 -- 2 DEC 86 *
* *
* *
* *
* *

khhkkhkkhkhkhkhkhkhkhkhkkhhhkhkhhkkkkhkkkhkhhkhkkhkkhhhkhk

*%% EXTERNAL ADDRESSES ***

ROM BOOT SUBRTN BUFFER PAGE ADDR
ROM BOOT SUBRTN SLOT * 16
ROM BOOT SUBRTN SECTOR TO READ
ROM BOOT SUBRTN CURRENT TRACK
ROM BOOT SUBRTN TRACK TO READ

-- BLOCK READ PARAMETER LIST --
COMMAND NUMBER (1 = READ)
SLOT * 16
I/0 BUFFER ADDRESS ($44/$45)

BLOCK TO READ ($46/$47)

POINTER TO BLOCK READ ROUTINE
VOL DIR ENTRY POINTER/FIRST INDEX PAGE
ADDR OF SECOND PAGE OF INDEX BLOCK

INDEX INTO INDEX BLOCK PAGES

TRACK SEEK PHASE-ON INDEX

TRACK PHASE WANTED

BLOCK READER RETRY COUNT

CURRENT TRACK PHASE/PHASE-OFF INDEX

BUFFER POINTER

SCREEN CENTER LINE

LOAD POINT FOR RELOCATOR
DISK ARM PHASEf#

TURN DISK DRIVE OFF

TURN DISK DRIVE ON

7
ProDOS Loader =~- V1.2 -- & SEP 86 NEXT OBJECT ADDR: 0860
ADDR DESCRIPTION/CONTENTS
cg8c SHIFT DATA REGISTER
FC58 HOME CURSOR/CLEAR SCREEN
kkkhkkkhkhhhkkkkkhkhkhkhkkhhk
2800 SIGNATURE BYTE ($01 MEANS BOOT ROUTINE FOLLOWS)

(A $83 IS STORED HERE DURING A 5.25" FLOPPY BOOT)
-- APPLE /// BOOTING --

THIS CODE (BLOCK ©) IS LOADED AT S$A000 WHEN
BOOTED ON AN APPLE ///. THE APPLE /// BOOT
ROM JUMPS TO $SA00@. WHAT IS SHOWN HERE AS
$80% ON AN APPLE I1I IS $SAGQGQ ON AN APPLE ///.
THUS AN APPLE /// EXECUTES A HARMLESS
INSTRUCTION (ORA $38,X), THEN DOES NOT BRANCH
ON CARRY, AND JUMPS TO $A132 ($932 ON AN
APPLE II). MANY THANKS TO DAV HOLLE FOR
PROVIDING US WITH THIS APPLE /// INFORMATION.

BEP]1 *kkkkkkkkkxk MAIN ENTRY ***kdkkdkkhkdhkhhdhhhhhhhkxhhhhkkkdhhhhkhkdhkkk

2801
0802
0804
0807
g8y9
080B
28YUD
9815
v819
g81C
081D
281F
2821
2823
2825
2828
082A
0839

2831
2833
0837
2839
283D
0843
7846

ON ENTRY, X = SLOT*16
A = SECTOR NUMBER

ENTRY POINT FOR APPLE II

ALWAYS TAKEN (APPLE II) >>©8@7
JUMP TO APPLE /// LOGIC »>>Al32
SAVE SLOT*16

READING SECTOR 3 NEXT?

REMEMBER THIS...

MAKE $CX FROM SLOT*16

AND SAVE AT $49

$48/49 --> S$SCXFF IN ROM BOOT
CHECK $CXFF

BOOT ROM FOR DISK II?

NO, NOT A 5.25" FLOPPY >>285B
GOT BOTH SECTORS OF LOADER? »>>@831
NO, STOP AT SECTOR 3

STORE ON PARM (0809)

SKIP SECTOR 1 (GET SEC 2)

DUMMY UP $CX3C AS RETURN ADDRESS
AND CALL ROM SECTOR READ SUBRTN

kkkkkkk® [OAD PRODOS **kkkkhhhhhhkkhhdrhhk
(ENTIRE LOADER IN MEMORY NOW)

CURRENT TRACK 1S ZERO

$48/49 --> $CXWJ

COPY A PORTION OF DISKETTE BOOT ROM

TO MY BLOCK READER SUBROUTINE (£994)

FROM $9F7 TO S$A7TE

MODIFY SOME BRANCHES IN THE COPIED CODE (©91D)
TO SUIT MY ERROR HANDLING TASTES (©924)



Beneath Apple ProDOS Supplement

ProDOS Loader -- V1.2 -- 6 SEP 8o NEXT OBJECT ADDR: €84C

@84C AND COPY SECTOR READ SUBROUTINE EXIT CODE (092B)
984F TO $ATF TO $A85 (BATF)

4855 $48/49 --> DISKETTE BLOCK READER SUBRTN
@859 AT $0986

@85B -—--

485D LEGAL DISK ROM?

@85F NO, ERROR >>0899

@861 STORE LSB OF BLOCK READER

@863 STORE ZEROS IN SEVERAL THINGS

g86E COMMAND = 1 (READ BLOCK)

@871 BLOCK NUMBER = 2 (VOL DIRECTORY)

g875 $68/61 --> $C@GB (BUFFER)

@877 $4A/4B --> $COQ (FIRST ENTRY)

9879 READ VOLUME DIRECTORY BLOCKS <@912>
#87C ERROR? >>Q8E6

@87E MOVE UP TWO PAGES IN MEMORY

©#882 NEXT BLOCK NUMBER

@886 NOW AT BLOCK 62

4888 NO, GO READ NEXT ONE >>@879

988A YES, CHECK LINK FOR VALIDITY (9C290)
@88D IT SHOULD BE ZERO FOR VOL DIR (©C81)
@890 BAD VOLUME DIR IF NOT ZERO >>@8FF

2892 NO, INDEX PAST LINK AND VOL HDR

2894 AND BEGIN >>@898

9896 IF ALREADY PROCESSING, USE ENTRY LSB
2898 -——-

@899 ADD ENTRY LENGTH TO FIND NEXT ENTRY (4C23)
@89D STILL IN SAME PAGE? >>08AC

@89F NO, BUMP ENTRY MSB

@8A3 IS IT ODD? (SECOND PAGE OF A BLOCK?)

28A4 YES... >>@8AC
#8A6 NO, JUST FINISHED LAST BLOCK?
98A8 YES, ERROR ~-- FILE NOT FOUND >>@8FF

@8AA ELSE, START JUST PAST LINKS

@8AC UPDATE LSB OF ENTRY POINTER

@8AE GET NAME LENGTH (£902)

@8B1 MASK OFF STORAGE TYPE

@8B4 COMPARE NAME WITH "PRODOS"

@8B9 NOT A MATCH? »>>@896

O8BE IF NAME MATCHES, IS IT A SAPLING FILE?
#8C2 IF NOT, I CAN'T HANDLE IT >>Q8FF
#8C6 GET FILE TYPE

¢8C8 SHOULD BE A PRODOS SYS FILE

@8CA IF NOT, I GIVE UP >>@8FF

@8CD ALL IS WELL, COPY KEY BLOCK NUMBER
@8CF TO $46/47

98D6 $4A/4B AND $60/61 --> $1E0Q

¢8D8 (BUFFER TO HOLD KEY BLOCK)

@8EL $4C/4D ~--> $1F0¢ (SECOND PAGE)
@8E3 READ A BLOCK <@912>

@8E6 ERROR? >>@8FF

Prob0OS Loader -- V1.2 -- 6 SEP 86 NEXT OBJECT ADDR: 98EA

@8EA BUMP TO NEXT BLOCK BUFFER

UBEE $4E = OFFSET INTO INDEX BLOCK

U8F@ GET NEXT BLOCK NUMBER FROM INDEX BLOCK
@8F8 BLOCK NUMBER = ¢? (END OF FILE)

98FA NOT YET, READ A BLOCK >>W8E3

@8FC ELSE, JUMP TO RELOCATOR AT $2000 >>2000

Y8FF ERROR JUMP >>yJ93F

29902 kkhkkkkhkhkkkk KERNEL NAME kkhkkhkkhhkhkhkhkkkkhhhhkkhkhkhhhhkkhhhhhkkhkkkkkhkkd

¥J9¢02 LENGTH OF KERNEL'S NAME
09903 'PRODOS * "PRODOS" (KERNEL NAME)

§912 **xkkkkkkkk* COPY BLOCK READ BUFFER PTR %***k*kkkkkkkhkkhhkkkhddhhhkhdhd

¥912 COPY $64/61 --> $44/45
@914 (BLOCK READ BUFFER POINTER)
@91A THEN GO TO BLOCK I/0 ROUTINE >>0@48

B91D ***kkkkkk** ROM SECTOR READ OFFSETS ***kkkkhkhkkkhkkhhkrhhhhhhkhhnk
OFFSETS INTO ROM SECTOR READ SUBROUTINE
TO BRANCH DISPLACEMENTS WHICH NEED TO
BE CHANGED FOR LOADER'S PURPOSES

@g91D
*%*%kkkkx* NEW BRANCH OFFSETS FOR ABOVE **¥
0924 ---

PO2B **kxkkkkxkkk GECTOR READ EXIT CODE **kkxkkkkkkhkkkkkkhhkhhkhkhhkkhdhhkk
COPIED TO END OF DISKETTE SECTOR READ CODE

@92B GET SLOT*16

©92D AND EXIT NORMALLY

092E RETURN

©92F RESTART BLOCK READ OPERATION >>Q9BC

2932 kkkhkkkkhkkkk APPLE /// BOOT CODE **%xkkkhhhkkhkkhkkhkhhhkhhkhkhhhkhhkikk

Al32 THIS IS $A132 WHEN BOOTED ON APPLE ///
9932 MAKE IT LOOK LIKE A JSR FROM $AQQQ
9938 LOAD IN BLOCK 1 (WE WANT SOS, NOT PRODOS)
@93C GO TO APPLE /// BLOCK READ ROUTINE >>F479
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ProDOS Loader -- V1.2 -~ 6 SEP 86

NEXT OBJECT ADDR: @93F

ADDR DESCRIPTION/CONTENTS

ﬂ93F kkkhkkkhkkhk ERROR HANDLER dkkdkkkhhkhhkkhkhkhkhkhhkhkhkhkkhkhkkhkkhkhokkkkkhhhkhhhk

@93F HOME CURSOR/CLEAR SCREEN <FC58>

9944 COPY "UNABLE TO LOAD PRODOS" MESSAGE (0958)
#947 TO SCREEN (@5AE)

994D THEN GO TO SLEEP FOREVER >>@94D

@958 ---
@958 ‘'*** UNABLE TO LOAD PRODOS ***!'

296D o de K K ddekok ok ok ok MOVE ARM TO NEXT PHASE kkhkkhhkhkhhkhkhkkhhkhhkhkhhkrdkhhkhkkhkkk

296D GET CURRENT PHASE

@96F CONVERT TO NEXT ARM PHASE

9972 ADD SLOT*16

9975 SELECT NEXT ARM PHASE THIS DRIVE (CW08Y)
g97A -—-—

@97C DELAY LONG ENOUGH FOR ARM TO MOVE

9983 WHEN FINISHED, RETURN WITH X = SLOT*16
985 RETURN

0986 khkkkkkhkkkkk DISKETTE BLOCK READ ROUTINE hkkhkhkkhkhkkhkhhkhkdkhhkkhkhkkrkhkkk
$44/$45 --> BUFFER
$46/$47 = BLOCK NO.

9986 GET BLOCK NO. LSB

4988 ISOLATE SECTOR REMAINDER

998C SKEW SECTOR BY 2

9992 AND STORE SECTOR WANTED

@994 GET MSB

9996 AND HIGH BIT OF TRACK

9999 MERGE WITH LOW PART OF TRACK

@99C STORE TRACK WANTED

999F TRACK*2 IS PHASE WANTED

©9A3 SET PAGE ADDRESS OF BUFFER

@9A7 TURN DRIVE MOTOR ON (C@89)

@9AA READ SECTOR <@9BC>

@9AD NEXT PAGE

@9B1 SKEW TO NEXT SECTOR

@9B5 READ SECOND SECTOR OF BLOCK <@9BC>
@9B8 THEN TURN MOTOR OFF AND EXIT (C@88)
P9BB RETURN

*kkkkx%kx DISKETTE SECTOR READ ROUTINE ***

Z9BC GET CURRENT TRACK

@9BF CONVERT TO PHASE

@9C5 GET CURRENT PHASE

P9C7 STORE FOR PHASE OFF

B9CA SUBTRACT PHASE WANTED TO DETERMINE...
@9CC DIRECTION -- ON CORRECT TRACK NOW? >>J9E2

ProDOS Loader -- V1.2 -- 6 SEP 86 NEXT OBJECT ADDR: @9D@

@9Dg NO, ADJUST PHASE UP...

99D4 OR DOWN AND...

29D6 ---

99D7 SEEK ARM ONE PHASE... <@96D>
¢9DD IN PROPER DIRECTION <@96F>
@9EG UNTIL WE ARE THERE »>>@9C5
Q9E2 ~---

@9E4 RETRY COUNT OF 127

@9E7 ~--

G9E9 LOWER RETRY COUNT

@9EB RETR1ES EXHAUSTED? >>@9BB
@9EF RETRIES FOR A $D5 HEADER
@9F2 CHECK DATA REGISTER (C@8C)
@9F5 LOOP UNTIL DATA IS VALID >>Q9F2

khkkkkkxk SECTOR READ ROUTINES dede ke ok okkdkk
d9F7 BEGINNING OF COPIED ROUTINES

(SEE $C65E IN BOOT FIRMWARE DESCRIPTIONS)

($CX63-$CXEA IS COPIED TO $9F7-$A7E)

@ATF EXIT CODE FOR READ ROUTINES
(COPIED HERE FROM $92B-$934)

DAB6 *****x¥¥ k%X SABG-SBFF NOT USED *¥*kkdakkdkhkkkkdddhkhhhhdrkhhahsds
@gA86 NOT USED

PCOY **kxkkkkkk*x YOLUME DIRECTORY BUFFER kdkkhkhkhhkikkkhkkhhkhkhkkkhhkkhhkkikd

[i1el21%} START OF VOLUME DIRECTORY BUFFER
BC23 OFFSET TO ENTRY LENGTH FIELD
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ProDOS Relocator -- V1.2 -- 6 SEP 86 NEXT OBJECT ADDR: 2000 ProDOS Relocator -- V1.2 -- 6 SEP 86 NEXT OBJECT ADDR: 2000
ADDR DESCRIPTION/CONTENTS ADDR DESCRIPTION/CONTENTS
2000 MODULE STARTING ADDRESS
*kk**kk* SCREEN LINE ADDRESSES ***k%kkddx
khkhkhhkkhkkkkhkhhkhkhhhhhhhkhkhkhkrkhthkhkhhd
* * 94B8 SCREEN BUFFER ROW 10
* PRODOS RELOCATOR * g5A9 SCREEN BUFFER ROW 12 |
* LOADED As THE FIRST * QSAD SCREEN BUFFER ROW ].2
* PORTION OF THE PRODOS * @6B6 SCREEN BUFFER ROW 14
* IMAGE AT $2000. * J7A8 SCREEN BUFFER ROW 16
* * @7AD SCREEN BUFFER ROW 16
* VERSION 1.2 -- 6 SEP 86 * B37D9g SCREEN BUFFER ROW 24
* *
khkkhkhkhkkhkhhkhhhkhhkhhhkkikhkkkhhhkhhkkkk kdkkkkkk MISCELLANEOUS ADDRESSES khkhkkkhkkk
*kkkkkk*x ZERO PAGE ADDRESSES ***%*kkkdkkkkk 2800 ENTRY OF INTERP LOADER
9CBd VOLUME DIRECTORY BUFFER
Q00A AUTOSTART ROM CHECKSUM POINTER oc23 ENTRY LENGTH
2008 -- RAMDRIVE VOLUME DIRECTORY --
2904c CONFIGURATION BYTE (MACHID TO BE) OEB4 VOLUME HDR, VOLUME NAME
2010 GENERAL PURPOSE POINTER gE22 VOLUME HDR, ACCESS-TOTAL BLOCKS
@011 2000 START OF SYSTEM PROGRAMS
o122 DISK TYPE (0=DISK Il, 4=PROFILE) 2C00 RAMDRIVE DEVICE DRIVER LOAD ADDRESS
9013 AND INPUT RELOC RANGE POINTER 2290 DIFFERENCE OF RAMDRIVE LOAD AND RUN LOCATIONS
2014 VOL DIR ENTRY POINTER FOR RELOCATOR BFFF TOP OF 48K RAM
9015 AND OUTPUT RANGE PTR
gg16 LENGTH OF RELOCATION RANGE kkkkkk%k* SYSTEM GLOBAL PAGE ***¥kktxtixssk
29917
¥o18 INPUT RELOCATION RANGE POINTER BFOW ENTRY POINT FOR MLI
2019 BF@3 QUIT VECTOR
g01A END OF INPUT RANGE BF06 DATE/TIME
3018 BF10 DEVICE HANDLER TABLES
@a3C GENERAL PURPOSE POINTER BF38 LAST DEVICE USED
293D BF31 NUMBER OF ACTIVE DISK DEVICES
993E GENERAL PURPOSE POINTER BF32 ACTIVE DISKS SEARCH LIST
BG3F BF98 MACHINE TYPE FLAGS
gY4Y RAMDRIVE OUTPUT POINTER BF99 SLOT WHICH CONTAIN CARDS WITH ROM
0041 BFFF MLI VERSION NUMBER
9042 VARIOUS USES: PARM TO AUXMOVE,
9943 UNIT/SLOT PASSED TO RELOCATOR *AEXXEXX T/O PORT ADDRESSES *****kskkkki
2946 BLOCK NUMBER TO RAMDRIVE
0947 [ed]%]7] 8d STORE OFF
COB1 80 STORE ON
kkkkxkkk REXTERNAL ADDRESSES ***axkkkxkkkkdkk C@2 READ MAIN RAM
CR93 READ AUX RAM
0989 MACHID BUILD SUBRTN FOR 128K Ccag4a WRITE MAIN RAM
2141 SAVE AUX STACK POINTER (IN AUX STACK) C@¥5 WRITE AUX RAM
9280 GENERAL PURPOSE BUFFER Ccoo8 MAIN STACK/ZERO PAGE
6281 BUFFER+1 CowY9 ALTERNATE STACK/ZERC PAGE
COGA INTERNAL SLOT 3 ROM
COOB PERIPHERAL SLOT 3 ROM
cogcC 80 COLUMN DISPLAY OFF
co18 READ 8USTORE SWITCH
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n
ProDOS Relocator —-- V1.2 -- 6 SEP 86 NEXT OBJECT ADDR: 2000 ProDOS Relocator -- V1.2 -- 6 SEP 86 NEXT OBJECT ADDR: 2017
ADDR DESCRIPTION/CONTENTS ADDR DESCRIPTION/CONTENTS
Ccg309 SPEAKER 2317 RELOCATION ERROR >>243C
Cc@54 USE MAIN MEMORY PART OF 8@-COL CARD 201D BE SURE 48K OF MAIN MEMORY EXISTS (BFFF)
C@55 USE AUX MEMORY PART OF 80-COL CARD 2924 1IF NOT, ERROR >>2U4E
Cdo68 1IGS STATEREG STATUS BYTE 2029 MAKE DOUBLY SURE (BFFF)
cg8l WRITE-ENABLE HIGH RAM 202C ERROR THIS TIME »>>204E
ce82 MOTHERBOARD ROM READ ENABLE 202E SELECT MOTHERBOARD ROMS (C@82)
c@83 READ/WRITE RAM 2ND 4K BANK 2031 DETERMINE MACHINE TYPE <251F>
Cy8B READ/WRITE RAM 1ST 4K BANK 2036 PICK UP CONFIGURATION BYTE
2038 64K OR MORE MEMORY?
*kkkkkk* TNTERNAL C3ROM ADDRESSES ***%*x% 203A YES, WE HAVE 64K RAM >>2¢3F
293C ERROR. MUST HAVE 64K OR MORE!!l »>>2227
C311 MOVE TO/FROM AUXMEM SUBROUTINE
c314 TRANSFER TO/FROM AUXMEM SUBROUTINE **kk*xk% RELOCATE PRODOS ****kwdkwakxxs
kkkkx%k%x SLOT ROM ADDRESSES *%*¥tkkkkkkdk 203F SET UP FOR MLI MOVE (2278)
2045 COPY/RELOCATE PRODOS ITSELF <28B@>
o385 SLOT3 I.D. BYTE 2048 GET PRODOS VERSION NUMBER (BFFF)
307 SLOT3 I.D. BYTE 204B AND PUT IT IN MLI DATA AREA. (FDB8)
C30B SLOT3 I.D. BYTE 204E RELOCATION ERROR! >>20AC
c3ge SLOT3 I.D. BYTE 2050 ENABLE MOTHERBOARD ROMS AGAIN (C@82)
C3FA SLOT3 I.D. BYTE 2053 CHECK ROM I.D. BYTE (FBB3)
CFFF RESET I/O CARD ROMS 2056 APPLE //e FAMILY?
2958 NO, LEAVE 1.D. BYTE AS IS >>208E
X%k%xkk*** DRODOS ADDRESSES ***kdkkkdkkkhd 205C TEST ANOTHER ROM I.D. BYTE (FBC@)
205F SAVE BIT TEST RESULTS
DOGE START OF QUITCODE MEMORY AREA (BANK2) 20608 GET MACHID
DFF1 ENHANCED ROM FLAG 2062 STRIP BITS THAT IDENTIFY MODEL
FDBS VERSION NUMBER (FOR SUBDIRECTORIES) 2067 1IT'S A //e IF BITS 6 & 7 ARE HIGH >>2075
FEFF GS VIDEO FLAG 2069 ---
FFOQ RAMDRIVE CALLER ADDRESS 206A EITHER A //c OR A FUTURE SYSTEM
206C CHECK HIGH BITS OF $FBC# AGAIN
kkxkkkk* MONITOR ROM dkkdkhkkhkhhkkkhkhhhkhkkkk 206D BIT 7 ON? >>2873
206F YES, FUTURE SYSTEM.
FB1E PADDLE READ SUBROUTINE 2973 IF BIT 6 ON, IT'S A FUTURE SYSTEM. >>20877
FB2F MONITOR INIT ROUTINE 2075 ---
FBB3 ROM VERSION BYTE 2077 REPLACE UPDATED MACHID
FBCH SECONDARY VERSION BYTE (2-3) 207D LOOK AT ROM. THIS A IIGS? <FElF>
FC58 CLEAR SCREEN 298@% NO, CARRY STILL SET. >>208E
FELF THIS ROUTINE CHECKS FOR IIGS 2082 YES, SET 1IGS FLAG. (2278)
FE84 SET NORMAL VIDEO 2985 ENTER FROM PQUIT? (21D1)
FES9 INED 2088 YES, THIS IS NOT INITIAL BOOT. >>208E
FE93 PRED NOW SET OS_BOOT TO ZERO, INDICATING THAT PRODOSS
WAS THE OPERATING SYSTEM INITIALLY BOOTED.
200y *****kkkkk* PRODOS RELOCATOR MAIN ENTRY ****kkkkdkkukskkxwihkkdkk 208A 65816 INSTRUCTION: STA $E10@BD
2@8E COPY BOOT DEVICE ID TO READ BLOCK PARMS (2262)
2080 JUMP OVER PQUIT ENTRY >>2206 2094 AND AS LAST DEVICE USED (BF38)
2003 SET FLAG INDICATING PQUIT ENTRY (IIGS) (21D1) 2097 DETERMINE PERIPHERAL CARD CONFIGURATION <265F>
2086 STORE SLOT IN ML1 ONLINE PARMS 209A BOOT DEVICE TO... (2269)
2098 PRINT "APPLE II PRODOS..." <25Bl> 209D GLOBAL PAGE LAST DEVICE USED (BF30)
20@E SET UP FOR COMMON MOVES (226E) 20A0 ENABLE READ/WRITE HIGH RAM, BANK 1 <2518>

2014 RELOCATE SOME ROUTINES & DATA TO LOW MEMORY <28BU> 20A9 COPY CLOCK CODE TO DEVICE DRIVER AREA <28B&>
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ProDOS Relocator -- V1.2 -~ 6 SEP 86 NEXT OBJECT ADDR: 20AC ProDOS Relocator -- V1.2 -- 6 SEP 86 NEXT OBJECT ADDR: 2144
ADDR DESCRIPTION/CONTENTS ADDR DESCRIPTION/CONTENTS
20AC ERROR? >>20DA 2144 NO ROM. >>21AD
20AE CHECK MACHINE TYPE AGAIN (BF98) 2147 LOOK AT THE SLOT 3 ROM (CO@B)
2Bl GOT 64K OR MORE? 214A AT OFFSET +$05 (C305)
2¢0BS NO >>20DD 214D THERE MUST BE A $38
20B7 YES, QUIT VECTOR —~-> $FCA9Y 2151 AND AT OFFSET +$087 (C347)
20C1 WRITE TO HIGH RAM (BANK2) (C083) 2154 THERE MUST BE AN $18
24CA POINT TO QUIT CODE TABLE (2275) 2158 AND AT OFFSET +$0B (C30B)
20CD MOVE QUIT CODE TO HIGH RAM <28Bg> 215B THERE MUST BE A 1
20D2 STORE QUIT VECTOR START PAGE (Dd00) 215F AND AT OFFSET +$@C (C30C)
20D5 ENABLE READ/WRITE HIGH RAM, BANK 1 <2518> 2164 INDICATE AN 88-COL CARD.
20DA RELOCATION ERROR »>>2227 2168 CHECK MACHINE TYPE (BF98)
20DD GET MACHID YET AGAIN (BF98) 216D IS THIS AN APPLE III?
20E@ 128K? 216F OK, IT'S GOT 80-COL CAPABILITY >>21A5
20E4 NO... >>20FC 2171 OTHER MANUFACTURERS MUST FOLLOW THE RULES! (C3FA)
20E6 YES, SET UP AUX RAM 2174 MUST HAVE BIT INSTRUCTION AT S$C3FA
20E8 SAVE STATUS REG IN ACCUM 2i76 GOOD BOY, YOU FOLLOWED THE RULES! >>21A5
20EA  DISABLE INTERRUPTS 2178 GIVE CONTROL BACK TO MOTHERBOARD ROM (C@UA)
20EB PREPARE TO WRITE TO AUX STACK AREA (CB©9) 217B TURN ON 88-COL (C@Ul)
20EE AUX STACK POINTER SET TO $FF (©0161) 217E CHECK FOR AUX MEM. (C@55)
2@0F1 BACK TO MAIN Z-PAGE, STACK (C@g@8) 2183 PUT A BYTE AT AUX $400 (0460)
20F4 RESTORE STATUS REG 2186 THE ACCUMULATOR LEFT
20F9 ESTABLISH RAM DRIVE IN AUX MEM <2B@@> 2187 AND DO THE SAME WITH $400 (0400)
218A STILL THE SAME? (0494)
*kkkkk** GEP UP FOR IRQ (ENHANCED ROM) ** 218D NO, NO 89-COL MEMORY >>2196
218F SHIFT TO THE RIGHT
20FC READ ROM (cC@81) 2193 STILL THE SAME? (9400)
20FF GET ROM'S IRQ VECTOR (FFFE) 2196 BACK TO MAIN MEMORY (C@54)
2195 ENABLE READ/WRITE HIGH RAM, BANK 1 <2518> 2199 TURN OFF 80-COL (CUU®)
2198 CARRY CLEAR IF IRQ VECTOR IN C3 ROM 219C WAS 80-COL MEMORY FOUND? >>21A5
210A FLAG FOR "OLD ROM" 219E NO, SO TURN OFF 89-COL FLAG (BF98)
219C IT'S AN OLD ROM >>2127 21A1 1IN MACHINE I.D. BYTE.
210E SWITCH TO AUX STACK & HIGH RAM (C809) 21A3 ALWAYS BRANCH >>21AA
2113 INITIALIZE AUX STACK POINTER TO $FF (@181) 21A5 TURN ON 82-COL FLAG (BF98)
2116 PUT IRQ VECTOR IN AUX HIGH RAM (FFFF) 21AD THIS A IIGS? (2278)
211C BACK TO MAIN HIGH RAM & Z-PAGE (C@9YS8) 21B® NO. >>21C8
211F PUT IRQ VECTOR IN MAIN HIGH RAM (FFFF) 21B2 YES, ENABLE IIGS CLOCK DRIVER
2125 INDICATE ENHANCED IRQ LOGIC ON BOARD 21B7 GET ADDRESS OF RELOCATE TABLE (2276)
2127 STORE FLAG IN MLI DATA AREA (DFF1) 21BA FOR IIGS CLOCK CODE (2277)
213D AND PUT THE CODE AT $D742 <28B@>
kkkkkkkk [ OOK FOR SLOT 3 VIDEO CARD ***#*% 21C@ INDICATE CLOCK EXISTS IN MACHID (BF98)
21C8 ENTER FROM PQUIT? (21D1)
212A --—- 21CB  NO. >>21D2
212C SET GS VIDEO FLAG=# (FEFF) 21CD YES, ENABLE ROM FOR READ (C¢82)
212F THIS A IIGS? (2278) 21DJ RETURN
2132 NO. >>213A
2134 YES, SET GS VIDEO FLAG (IN MLI) (FEFF) 21D1 PQUIT FLAG. (3 = PRODOS 8 WAS INITIAL BOOT)

2137 AND DON'T BOTHER SEARCHING SLOT 3. >>21A5
213A ENABLE INTERNAL VIDEO FIRMWARE (CP@A)
213D CHECK FOR ROM (BF99)

2144 IN SLOT 3.

2142 ROM EXISTS. >>2147
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ProDOS Relocator -- V1.2 -- 6 SEP 86 NEXT OBJECT ADDR: 21Dl ProDOS Relocator -- V1.2 -- 6 SEP 86 NEXT OBJECT ADDR: 226C
ADDR DESCRIPTION/CONTENTS ADDR DESCRIPTION/CONTENTS
kkkkkkk* GET VOL LABEL ***kkkkkkkkxdkkkhk 226E ADDRESS OF COMMON MOVES RELOC TABLE
2270 ADDRESS OF PRODOS RELOC TABLE
21D2 MLI: ONLINE DEVICE CALL <BF@@> 2272 ADDRESS OF THUNDERCLOCK DRIVER RELOC TABLE
21D8 ERROR? »>>2227 2274 ADDRESS OF QUIT CODE RELOC TABLE
21DD VALID VOLUME NAME? 2276 ADDRESS OF IIGS CLOCK DRIVER RELOC TABLE
21DF 1IF NOT, ERROR >>2227
21E2 ELSE, BUMP LENGTH BY ONE 2278 1IGS FLAG. IF NON-ZERO, THIS IS A IIGS.
21E7 AND PREFIX NAME BY A "/"
21Ec MLI: SET PREFIX <BFE“> 2279 kkkkkkkhkki RELOCATION TABLES khkkhkhhkhkhkhkhkkkkhkhkkhkhkhkhkkhhkhkhkkkhkkhikk
21F2 ERROR? >>2227 +@: @8 - ZERO BLOCK OF MEMCRY
@1 - COPY BLOCK
*kkxkkxkx%* READ VOLUME DIRLCTORY **kkkkkkkk @2 - RELOCATE MSB ADDRESSES
@3 - RELOCATE 2 BYTE ADDRS
21F4 --- 94 - RELOCATE INSTRUCTIONS
21F5 $14/15 --> $CO0 +1/2: ADDR OF OUTPUT BLOCK
21FB --- +3/4: LENGTH OF BLOCK IN BYTES
2208 BLOCK = 2 (VOLUME DIRECTORY) (226C) +5/6: ADDR OF INPUT BLOCK (IF ANY)
2206 MLI: READ BLOCK <BF@u> +7: NUM RANGES TO CORRECT FOR (-1)
220C ERROR? >>2227 +8: START PAGES
2218 GET NEXT BLOCK NUMBER +8+COUNT: END PAGE ADDRESSES
2216 IF ZERO, END OF VOLUME DIRECTORY »>>2224 +8+COUNT+COUNT : ADDITIVE CORRECTION FACTOR
221E ADD TWO PAGE3S (ONE BLOCK) TO POINTER
2228 AND STOP AT $1404 IN ANY CASE kkkkkkkk COMMON MOVES TABLE **kiikiiiikiii
2222 ELSE, READ NEXT BLOCK AS WELL >>21FB
2224 WHEN DONE, JUMP TO SYSTEM FILE LOADER >>@804 2279 COPY (SYSTEM FILE LOADER)
227A TO =$800
2227 khkkhkhkkhkkkkk ERROR HANDLER kkkhkhkhkkkhkhhkkhkhkhkhkhkhkhkhhkhkkkhkkhkkkkkhdkkkk 227c LEN=$213
227E FRM=$22DB
2227 ENABLE MOTHERBOARD ROMS (C©82) 2280 COPY (PAGE 3 IMAGE)
222A CLEAR SCREEN <FC58> 2281 TO =$3D6
222F PRINT “"RELOCATION/CONFIG ERROR" (223B) 2283 LEN=S$2A
2238 THEN SLEEP FOREVER >>2238 2285 FRM=$24EE
2287 COPY (CHECKSUM)
2233 khkkhkkhkkkhkh DATA dhkdkkhkkkhkhkhhkkhhkhkdkhhkhhkkhdhhhkhhhhhkhhhkdhdhihdkkikikk 2288 TO =$ﬁA
228A LEN=$22
2238 --- 228C FRM=$14
2238 '** RELOCATION / CONFIGURATION ERROR **' 228E COPY (CHECK FOR 88-COL CARD)
228F TO =$30
2261 MLI: ONLINE PARMS 2291 LEN=$46
2262 SLOT*16 AND DRIVE 2293 FRM=$256B
2263 READ THEM TO $281 2295 END OF TABLE
2265 MLI: SET PREFIX PARMS kkkkkkkk OUIT CODE MOVE TABLE **#*Xxkkkikkk%
2266 PREFIX IS AT $28¢
2296 COPY (QUIT CODE)
2268 MLI: READ BLOCK PARMS 2297 TO =$D10Y
2269 DEVICE 2299 LEN=$309
226A BUFFER 229B FRM=$5909¢
226C BLOCK NUMBER 229D END OF TABLE
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ProDOS Relocator -- V1.2 -- 6 SEP 86 NEXT OBJECT ADDR: 229D ProbOS Relocator ~- V1.2 -- 6 SEP 86 NEXT OBJECT ADDR: 22DB

22DB khkkkkkkk SYSTEM FILE LOADER *************************************

*kkkxkkkx PRODOS RELOC TABLE ****kkkkkksix (COPIED TO AND RUN AT $800)
229E COPY (IRQ HANDLER) 22DB MLI: GET.FILE.INFO CALL <BFJ#>
229F TO =$FF9B 22DF FIRST SEE IF THERE IS AN A "ATINT" FILE
22A1 LEN=§$65 22E1 NO ERRORS »>>22EA
22A3 FRM=$519B 22E3 IS ERROR "FILE NOT FOUND"?
22A5 COPY (SYSTEM GLOBAL PAGE) 22E5 YES, THAT'S OK. »>232C
22A6 TO =$BFO0 22E7 NO, OTHER ERROR >>232F
22A8 LEN=$190
22AA FRM=$5009 22EA  GET FILE TYPE OF FILE FOUND (©88D)
22AC ZERO (PRODOS KERNEL DATA AREA) 22ED IS IT "ATINIT" FILE?
22AD ADR=$D700 22EF NO, ERROR »>>232F
22AF LEN=$ 700 22F1 MLI: OPEN CALL <BF@9>
22B1 COPY (PRODOS KERNEL) 22F7 FILE DOESN'T OPEN >>232F
22B2 TO =$DE@® 22F9 MLI: GET_EOF CALL <BFQU>
22B4 LEN=$2100 22FF CAN'T FIND EOF >>232F
22B6 FRM=$ 2F20 2391 HIGH BYTE OF EOF (@A01)
22B8 COPY (DISKETTE DRIVER) 2304 FILE TOO BIG »>>232F
22B9 TO =$DBUY 2386 MEDIUM BYTE OF EOF (JA@d)
22BB LEN=$700 2369 MAX FILE SIZE IS $9809
228D FRM=$5204 230B FILE TOO BIG >>232F
22BF END OF TABLE 230D PUT IN READ PARMS (9AQ7)

2319 GET LOW BYTE OF EOF (@9FF)
¥kkkkkk* THUNDERCLOCK TABLE ****kkkkikkkk 2313 PUT IN READ PARMS (9A6)
2316 MLI: READ CALL <BF@@>
22C¢ COPY (THUNDERCLOCK CODE) 231C READ ERROR >>232F
22C1 TO =$D742 231E MLI: CLOSE CALL <RBF@@>
22C3 LEN=$7D 2324 CLOSE ERROR >>232F
22C5 FRM=35100 2326 READ ROM (cesz)
22C7 RELOCATE INSTRUCTIONS 2329 GO TO APPLICATION <20@>
22C8 TO =$D742
22CAa LEN=$69 232C NOW LOOK FOR SYSTEM FILE >>(SAS8
22CC FRM=$D742
22CE FOR ADDRS=$ClXX-$C1XX 232F PRINT ERROR MESSAGE: (233D)
22D1 ADJUST BY=$S8 2332 “UNABLE TO LOAD ATINIT FILE" (233D)
22D2 END OF TABLE 233B SLEEP FOREVER »>>233B
*hkkhkkkkk I1IGS CLOCK TABLE dokdok ek kodk ok kkhkk 233D MSG LENGTH

233E "x* UNABLE TO LOAD ATINIT FILE ki
22D3 COPY (IIGS CLOCK CODE)

22D4 TO =$D742 2364 GET_FILE INFO PARMS (FOR ATINIT FILE)

22D6 LEN=$7D (LOCATED AT $889 WHEN EXECUTED)
22D8 FRM=$5C00 2365 PATHNAME ADDRESS
22DA END OF TABLE . 2368 FILE TYPE

2376 OPEN PARMS FOR ATINT FILE
(AT $89B WHEN EXECUTED)

2377 PATHNAME ADDRESS

2379 1/0 BUFFER AT $140¢

237B REFNUM=1
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ProDOS Relocator -- V1.2 -- 6 SEP 86 NEXT OBJECT ADDR: 237B ProDOS Relocator -~ V1.2 -- 6 SEP 86 NEXT OBJECT ADDR: 23EA
ADDR DESCRIPTION/CONTENTS ADDR DESCRIPTION/CONTENTS
23EA NAMELEN + ERRORMSGLEN
237C --- 23EC SAVE AT $24D1 (@9F6)
237D “ATINIT" 23EF MLI: OPEN .SYSTEM FILE <BFY@>
23F5 OPEN ERROR >>243D
2383 ***kkxx%x* ] O0OK FOR WORMAL SYSTEM FILE khkkkkkkkdhhhhhrhhhhhhhhhdhidk 23F7 MLI: GET_EOF <BF@3>
(THIS CODE EXECUTES AT $8A8) 23FD CAN'T GET EOF >>243D
23FF GET HIGH BYTE (®A#l)
2383 $19/11 --> VOLUME DIRECTORY ENTRIES 2462 FILE TOO BIG! »>>2457
2385 INITIALLY AT $C@8 2404 GET MEDIUM BYTE (OQABY)
2387 OFFSET BEYOND LINKS (+4) 2497 MUST BE LESS THAN $9840 BYTES
2389 JUMP OVER NEXT INSTRUCTION >>238D 2449 TOO BIG. >>2457
249B STORE LENGTH IN MLI READ PARMS (0JAd7)
**k%*x*k*** SCAN DIRECTORY FOR SYSTEM FILE * 240E£ GET LOW BYTE (O9FF)
2411 AND STORE IN READ PARMS. (0A96)
238B PICK UP LSB 2414 MLI: READ SYSTEM FILE INTO $2090 <BF00>
238D ~--- 241A NO READ ERRORS »>>2422
238E BUMP BY ENTRY LENGTH (8C23) 241C ERROR, BAD BUFFER?
2391 UPDATE LSB 241E YES, FILE WAS TOO LARGE »>>2457
2393 PAGE OVERFLOW? >>23A7 2420 ELSE, "UNABLE TO LOAD ..." >>243D
2395 NO, ROOM FOR ONE MORE ENTRY? (@C23) 2422 MLI: CLOSE SYSTEM FILE <BF@9>
239A NO, CHECK MSB 2428 CLOSE ERROR >>243D
239D START OF A BLOCK? >>23A9 242A ENABLE MOTHERBOARD ROM (CO82)
239F NO, AT END OF DIRECTORY? 242D AND JUMP TO BEGINNING OF FILE >>2000
23A1 YES, FILE NOT FOUND IN DIRECTORY >>23Cl
23A3 NO, START NEW BLOCK AT +4 2430 khkhkkkkkkhkk ERROR HANDLERS dhkhkkkhkhkhkhkhhhhkkhkhkhhhhhhhkkkhhkhkkkkkhhhkd
23A5 AND UPDATE LSB
23A7 BUMP MSB 2430 ---
23A9 ——= 2432 PRINT "UNABLE TO FIND A .SYSTEM FILE" (0989)
23AD "“SYSTEM" FILE TYPE? 2438 THEN GO TO SLEEP >>2462
23AF NO, TRY ANOTHER. >>238B
2382 INACTIVE ENTRY? 243D GET NAME LENGTH (d9F6)
23B4 1IF SO, SKIP IT >>238B 2440 LINE LENGTH
2388 SAVE NAME LENGTH AT $28¢ (9289) 2443 LESS NAME LENGTH (99F6)
23BD MUST BE AT LEAST 8 CHARS LONG >>238B 2446 DIVIDED BY 2
23BF JUMP AROUND ERROR CODE >>23C3 2447 GIVES OFFSET TO CENTER THE LINE (49F6)
23C1 ERROR - SYSTEM FILE NOT FOUND >>2430 244B PRINT "UNABLE TO LOAD ..." (49D1)
2455 GO TO SLEEP FOREVER »>>2462
23C3  —--
23C6 IS THIS ".SYSTEM"? 2457 ==~
23C8 (SEE $24E7) (@Aa@C) 2459 PRINT "SYSTEM PROGRAM TOO LARGE" (@39Bl)
23CC NO, SKIP ENTRY >>238B 2462 GO TO SLEEP FOREVER >>2462
23D@ CHECK ALL CHARACTERS IN NAME >>23C6
2464 khkkkkkkkkkk DATA AREA *******************************************
kkkkkkk* [OAD SYSTEM FILE AT $200@ **x*xx
2464 ‘'** UNABLE TO FIND A ".SYSTEM" FILE ** '
23D2 ——- 248C '** SYSTEM PROGRAM TOO LARGE **!
23p4 ——- 24AC '** UNABLE TO LOAD X.SYSTEM **#*¥*kkkxk!
23D5 COPY NAME TO $281 24D1 NAME LEN +13H (LEN OF MSG)
23DC AND TO "UNABLE TO LOAD" MSG (29E2)
23E4 ADD BLANK AT END OF NAME
23E6 IN MESSAGE (@9E3)
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ADDR DESCRIPTION/CONTENTS

NEXT OBJECT ADDR: 24Dl

24D2 MLI: OPEN PARM LIST (AT $9F7 WHEN EXECUTING)
24D3 PATHNAME IS AT $280

24D5 1I/0 BUFFER AT $1400

24D7 REFNUM=1

24D8 MLI: GET EOF PARM LIST (AT $9FD)
24D9 REFNUM=1
24DA EOF MARK POSITION

24DD MLI: READ LIST (AT $A#2)
24DE REFNUM=1

24DF READ INTO $2000

24El1 LENGTH (FROM EOF MARK)
24E3 ACTUAL LENGTH READ

24E5 MLI: CLOSE LIST (AT $AJA)
24E6 REFNUM=@, CLOSE ALL FILES

24E7 ' .SYSTEM'
24EE **kkkkkhikkk END OF SYSTEM FILE LOADER *%%kkkkdkhkkhkhkhkhhhhkhdkhhkhhd

24EE **X*%kkkk** DAGE 3 VECTOR IMAGE ** %A% ks khdhhodkdendhddhshthddhssss
($3D6~$3FF)
(INCLUDES A ROUTINE AT $3D6 THAT IS USED
TO CALL A DEVICE DRIVER IN AUX HIGH RAM)

24EE  FROM MAIN Z-PAGE, (C998)
24F1 GET X+1 VALUES STARTING AT $42
24F3 AND PUT IN AUX Z~PAGE (C@09)
24F6 AT SAME LOCATION.
THE NEXT THREE BYTES (AT $3E3) ARE PATCHED
WITH A JUMP TO A DEVICE DRIVER IN AUX
HIGH RAM WHEN THE DRIVER IS INSTALLED.
24FB "NO DEVICE CONNECTED" ERROR (IF NOT INSTALLED)
24FE BACK TO MAIN Z-PAGE (C@98)
2501 RETURN
2502 ADDRESS OF MLI ROUTINE THAT CALLS
THE RAM-BASED DEVICE DRIVER. THIS
ADDRESS IS USED AS THE INSTALLED
DRIVER'S ADDRESS IN THE GLOBAL PAGE.
2548 BRK HANDLER AT $FA59
250A RESET AT $FF59
250C POWER UP BYTE
250D & VECTOR TO $FF59 >>FF59
2510 CTL-Y VECTOR TO $FF59 >>FF59
2513 NMI VECTOR TO $FF59 >>FF59
2516 IRQ HANDLER AT $BFEB (GLOBAL PAGE)

NEXT OBJECT ADDR: 2518

2518 *kkkkkkx SET HIGH RAM FOR READ/WRITE khkkkhkhkhhkdkhdhkhhkhkhkhhhrhddkhd

2518 TWO READS OF $C@8B (co8B)
251E RETURN

251F hkhkkkhkkhkkhkk DETERMINE MACHINE ID ********************************
$9C=008.. ¥... APPLE II
@l.. ¥... APPLE II+
16.. 8... APPLE Ile or IIGS
18.. 1... APPLE IIc
11.. @... APPLE /// EMULAT.

-.81 .... 48K RAM

«.10 .... 64K RAM

«+11 .... 128K RAM

++s +.1. 80 COL CARD

ee«+ «..1 COMPATIBLE CLOCK

251F ASSUME NOTHING AT FIRST
2523 GET A ROM BYTE (FBB3)

2526 APPLE II?

2528 YES, SET BIT >>254B

252A NO,

252C APPLE IIE OR IIGS?

252E YES, SET BIT >>254B

2530¢ NO,

2532 APPLE II+?

2534 NO, STRANGE ROM! >>2545
2539 REALLY A II+?

253B YES >>254B

253F /// EMULATION MODE?

2543 —--

2544 RETURN

2545 OTHERWISE, UNKNOWN MACHINE
2547 CREATE INVALID INSTR AT $80
2549 AND GO THERE »>>2568

254B UPDATE MACHID

254D READ/WRITE ENABLE HIGH RAM (BANKL) <2518>
2552 SEE IF HIGH RAM EXISTS (D@@d)
2564 IF PRESENT, MARK IN MACHID

2568 **kkkxaxk¥* [OOK FOR AUXILIARY RAM R R R T T T T
(CODE MOVED TO $8¢J TO ALLOW BANK SWITCH)
(ENTERED WITH MACHID IN ACCUMULATOR)

2568 UPDATE MACHID

256D IF PLUS, IS II OR II+ >>25A4

256F IT'S A Ile OR LATER. CHECK FOR 128K.
2571 BANK TO AUX MEMORY (Cw@5)

2577 STORE A PATTERN AT $C@0 (RCOd)

257A AND AT $80Q (9809)
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ProDOS Relocator -- V1.2 -- 6 SEP 86 NEXT OBJECT ADDR: 2580 ProDOS Relocator -- V1.2 -- 6 SEP 86 NEXT OBJECT ADDR: 2658

2580 MAKE SURE PATTERN STAYS THERE

2582 IT DIDN'T! >>2592 2653 8 BYTES FOR SMARTPORT STATUS CALL

2584 NOW SHIFT $C@@ TO THE LEFT (9C00) 2658 DRIVER ADDRESS

2587 AND SHIFT THE ACCUM TO THE LEFT 265D SPACES LEFT ON DEVICE LIST

2588 ARE THEY STILL THE SAME? (0C89) 265E SLOT 2 FLAG (¥ = PRODOS STORAGE DEVICE IN SLOT 2)
258B NO, AUX RAM NOT THERE. >>2592

258D DID $89ﬂ MOVE TOO? (@80@) 265F **kkkkkkkkx DETERMINE SLOT CONFIGURATION dhkkhkkkkhkhkhkhhkkhkhkhkhhkkhkkd
2590 NO, SO WE HAVE FULL 128K! >>2595

2592 DON'T HAVE 128K 265F ---

2595 ~—- 2661 ZERO SOME THINGS

2596 BANK BACK TO MAIN MEMORY (C@44) 2668 DEVCNT=$FF (NO DEVICES YET) (BF31)

259C ONLY 64K >>25A4 2668 ALL 14 DEVICES ARE UNASSIGNED

25A0 NO, INDICATE 128K 267¢ FIRST CHECK SLOT 2

25A2 IN MACHID 2674 IS A STORAGE DEVICE IN SLOT 27 <2898>

25A4 SET UP $A/B --> "APPLE 11" 2677 1IF NOT, SET A FLAG (265E)

25A6 IN MOTHERBOARD ROM AT $FB@9 267A NOW POINT TO SLOT 7

25A9 S$B NOW $FB 267E STORAGE DEVICE IN SLOT? <2898>

25AB SOMETHING WRONG »>>25AF 2681 NO. >>26DF

25AD $A NOW $49 2683 GET $CSFF BYTE

25AF --- 2685 LOOKS LIKE 16 SECTOR DISK II. >>26AC

25B@ RETURN TO CALLER 2687 LOOK LIKE 13 SECTOR DISK II?

2689 YES, DON'T USE IT. >>206DF
25R1 **kkkkkkk*k* DISPLAY LOAD MESSAGE **** ¥k khkkkkdkdkkkkxdhrdidddddhkdhik

**%%% NON~DISK II STORAGE DEVICE ****¥¥¥x
25B1 CLICK SPEAKER (C©38)

25B4 STORE IN MAIN MEMORY (C@@C) 268B CsFF BYTE = LOW BYTE OF DEVICE ADDRESS (265B)
25B7 80 COL DISPLAY OFF (C@Wd) 268E CHECK BYTE AT OFFSET 7

25BA SET WORMAL VIDEO <FE84> 2690 TO SEE IF IT'S A SMARTPORT

25BD CALL MONITOR INITIALIZATION <FB2F> 2692 NOT A SMARTPORT INTERFACE >>2697

25C@ SET VIDEO PR#@ <FE93> 2694 GO DO SMARTPORT STUFF >>2844

25C3 SET KEYBD IN#@ <FE89> 2697 ---

25C6 OUT OF DECIMAL MODE 2699 GET $CSFE (STATUS BYTE)

25C7 CLEAR SCREEN <FC58> 269B CAH WE AT LEAST READ STATUS AND DATA?

25CC PRINT "APPLE //" (25FA) 269F ANTICIPATE FAILURE

25D7 PRINT "PRODOS 8 " ETC. ON ROW 12 (2682) 26A@ CAN'T READ IT. NO SENSE USING IT. >>26DF
25E2 PRINT 12 BLANKS ON ROW 14 (2628) 26A2 PUT LEFT NIBBLE OF STATUS BYTE IN $12 <288D>
25ED PRINT "COPYRIGHT" ETC. ON ROW 24 (262C) 26A6 PUSH CLC, INDICATING ONE DRIVE

25F6 CLICK SPEAKER AGAIN (C@30) 26A7 CARRY SET IF 2 OR 4 DRIVES

25F9 DONE 26A8 GET HIGH BYTE OF SLOT ROM

26AA ALWAYS BRANCH INTO DISK I1 PROCESSING >>26B9
25FA ddk kkkkohkkk DATA AREA khkhkkhkhkhhkhkhhkkhkkhhkhkkhkhhkhhkkkhhhhhhkhkhrhkidrdhk
kxkk* T,00KS LIKE A DISK I1 khkkkkkkkhkkhhkk
25FA 'APPLE //'

2602 'PRODOS 8 V1.2 #6-SEP-86 ' 26AC  §12 = @ FOR DISK 11
2620 . 26AF PUSH SEC ON STACK (DISK II HAS 2 DRIVES)
262C 'COPYRIGHT APPLE COMPUTER, INC., 1983-86' 2688 GET LOW BYTE OF DISK IL DRIVER ($04) (27D8)

26B3 SAVE IT IN RELOC DATA AREA (265B)
2686 GET HIGH BYTE OF DISK II DRIVER ($D®) (27D9)
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ADDR DESCRIPTION/CONTENTS

NEXT OBJECT ADDR: 26B6

& ke ok k& COMMON PROCESSING **kkkxkdkhkkhdkkkk

26B9 SAVE DEVICE ADDRESS HIGH BYTE (265C)

26BC ESTABLISH DEVICE DRIVER IN GLOBAL PAGE <2814>

26BF ONLY ONE DRIVE?

26C8 YES, GO TO NEXT SLOT >>26DE
IF TWO DRIVES WERE ASSIGNED, MOVE THEM TO
THE BOTTOM OF THE LIST IN REVERSE ORDER

26DE -—-
CARRY IS NOW CLEAR IF A PRODOS STORAGE DEVICE
WAS FOUND IN THIS SLOT. OTHERWISE, CARRY IS SET.

26DF GO MARK SLTBYT TO SHOW ROMS IN SLOT <2768>

26E2 MOVE DOWN ONE SLOT

26E8 WE'VE DONE ALL SLOTS >>26ED

26EA CHECK NEXT SLOT >>267E

26F3 STASHED ANY DEVICES AT BOTTOM OF LIST? (265D)

26F6 NO. >>271A

26F8 YES, MOVE THEM BACK

2748 1IN REVERSE ORDER.

2715 DONE WHEN X=Y (265D)

271a ---

271C START AT BOTTOM OF SEARCH LIST (BF31)

271F GET A DEVICE FROM LIST (BF32)

2722 PUT IT ON THE STACK

2725 1Is IT THE CURRENT SLOT? (BF39)

2729 NO, KEEP LOOKING >>272D

272B YES, TAKE IT OFF THE STACK

272C INDICATE CURRENT SLOT FOUND

272D ---

272E MORE TO CHECK >>271F

2730 GET DEVICE COUNT (BF31)

2734 CURRENT SLOT NOT FOUND! >>274Aa

2736 PUT CURRENT DRIVE AT (BF39)

2739 BOTTOM OF SEARCH LIST (BF32)

273D ONLY ONE DEVICE ON LIST >>2751

2749 ONLY ONE DRIVE ON BOOT SLOT >>274A

2742 CHANGE DRIVE NUMBER

2744 STORE OTHER DRIVE NEXT TO LAST (BF32)

2748 CURRENT SLOT ONLY SLOT ON LINE »>>2751

274A GET OTHER DEVICES

274B MOVE THEM AHEAD OF CURRENT DRIVE (BF32)

274F STILL MORE TO DO >>274A

2751 DO CHECKSUM ON ROM <27EA>

2754 DOESN'T SAY "APPLE II"l >>275A

2756 WE'RE HAPPY, STORE FINISHED MACHID (BF98)
2759 AND LEAVE

275A UNKNOWN MACHIWE, SO DIE HORRIBLY! >>2545

ProDOS Relocator -- V1.2 -- 6 SEP 86 NEXT OBJECT ADDR: 275A

ADDR DESCRIPTION/CONTENTS

275D *hhhkkkk PUT A DEVICE ON DEVICE LIST T hkhkkhkhkhkkhhkhkhhkkrhhkkhkhkhkhk

275D COMBINE DSSS with IIII

2762 BUMP DEVICE COUNT BY ONE

2763 AND ADD DRIVE TO SYSTEM SEARCH LIST (BF32)
2766 ROLL LEFT ANTICIPATING ROLL RIGHT

2767 RETURN

2768 khkhkkkkkkhk IDENTIFY I/O CARD Thkhkkkdhhkhhkhdhkhkhkkhkhkhhkhhhhhhhkdhkihhk

2768 WE ALREADY FOQUND ROM IN THIS SLOT >>27C9
276C CHECK SIGNATURE ON CARD FOR THUNDERCLOCK
2771 NOT IT >>278D
2777 THUNDERCLOCK, WHICH SLOT?
2779 SAVE SLOT NUMBER (LESS 1)
277B IN CLOCK CODE RELOCATION TABLE (22p1)
2780 ENABLE CLOCK/CALENDAR JUMP IN GLOBALS (BF26)
2785 NO MACHID! »>>2751
2787 INDICATE THAT A CLOCK IS PRESENT
2789 AND UPDATE MACHID
278B GO MARK ROM IN THIS SLOT >>27C9
CHECK FOR PASCAL 1.1 PROTOCOL
278D ---
2791 $Csd5 = $38?2
2793 DOESN'T GET TO FIRST BASE >>27B3
2799 $Cs@7 = $182
279B NO. >>27B8
27A1 $CsOB = $017?
27A3 NO, BAD SIGNATURE >>27BS8
27A8 YES, GET LEFT NIBBLE
27AA 80 COLUMN CARD?
27AC NO, UNKNOWN CARD >>27B8
27B@G HO MACHID! »>>2751
27B2 MARK 89 COLUMN CARD PRESENT
27B4 AND UPDATE MACHID
27B6 GO MARK ROM IN THIS SLOT >>27C9

27B8 UNKNOWN CARD, CHECK ROM TO
27BC SEE IF IT WILL HOLD A VALUE
27C2 FOR SOME TIME.

27C9 WE FOUWD ROM IN THIS SLOT
27CB CONVERT SLOT NUMBER

27CE TO A BIT POSITION (27E2)
27D1 AND OR INTO SLTSYT (BF99)
27D7 RETURN TO CALLER
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ProDOS Relocator -- V1.2 -- 6 SEP 86 NEXT OBJECT ADDR: 27D7 ProDOS Relocator =-- V1.2 -- 6 SEP 86 NEXT OBJECT ADDR: 2833
ADDR DESCRIPTION/CONTENTS ADDR DESCRIPTION/CONTENTS
2833 ONLY ONE DRIVE >>2838
27D8 *kkkkkkkkkk DATA AREA **kkkkkdkkhhkkdkhhhhhk kb dhd kb ok dhkkhkhdxk 2835 PUT IN GLOBAL PAGE FOR DRIVE 2 (BF20)
2838 GET HIGH BYTE OF DEVICE DRIVER ADDRESS (265C)
27D8 DISK II DEVICE DRIVER ENTRY POINT 283B PUT IN GLOBAL PAGE FOR DRIVE 1 (BF1ll)
283E ONLY ONE DRIVE >>2843
27DA DEVICE SIGNATURE FOR: 284¥ PUT IN GLOBAL PAGE FOR DRIVE 2 (BF21)
27DC  +@,+2,+4,+6 = THUNDERCLOCK 2843 RETURN
%;gg i(-_]':;‘*—g(');bé;;c;}ag%SK 2844 kkhkhkkxk HANDLE SMART PURT hkkhhkkkhkhkhkhkkhhhkhkhkhkkhkkkkdkkkkhkhkhkkkkkkk
27E2 BIT POSITION TABLE FOR SLOTS 2844 PUT LEFT NIBBLE OF STATUS BYTE IN $12 <288D>
27E5 (ALSO USED IN CHECKSUM CALCS) 2347 GET HIGH BYTE OF SLOT ROM ADDRESS
2849 STORE IT IN RELOC DATA AREA (265C)
27ER **k*kkkkkk* COMPUTE AUTOSTART ROM CHECKSUM ***%* %k %k kkkkdhdnikkk 284C GET PRODOS ENTRY, LOW BYTE (2658)
285¢ ADD THREE TO GET SMARTPORT ENTRY
27EA  ——m 2852 POKE INTO SMARTPORT CALL (285C)
27EB GET ZERO IN INDEX REGISTER (27£2) 2858 POKE THE HIGH BYTE, T0O. (285D)
27EE POINT TO SFB@9 ("APPLE II" IN ROM) 285B SELF MODIFIED TO CALL THE SMARTPORT <20d0>
27F3 MAKE SURE UPPER CASE 235E WITH A S3TATUS COMMAND.
. 285F PARMLIST AT $28AB
27 D CHEC 27E2
27?2 gSTAgﬁGH BI?SES éAREY)(27E2) 2861 GET NUMBER OF DEVICES ON LINE (2653)
27FC DO 8 BYTES IN ALL (27E5) 2894 NONE ON LINE! >>288A
2801 ACCUM = $98 2866 INDICATE IF DRIVE 2 EXISTS.
2805 ACCUM = $80 2868 PUT DRIVER ADDRESS IN GLOBAL PAGE <2814>
2807 TURN ON HIGH BIT (27E2) 286D 1S THIS SLOT 57
280A ADD A FUDGE FACTOR 286F NO. >>288A X )
288C OH NO! A CLONE! »>2811 2871 SLOT 2 BEING USED BY STORAGE DEVICE? (265E)
280E PASSED THE TEST...RETURN WITH MACHID 2874 YES, TWO DRIVES IS ALL YOU GET! >>288A
281¢ RETURN 2876 GET NUMBER OF DEVICES AGAIN (2653)
2811 ELSE, RETURN WITH ZERO MACHID 2879 MORE THAN TWO DRIVES?
2813 RETURN 287B NO. »>>288A
287D SET CARRY IF DRIVE 4 EXISTS.
*kk P Y 2 R R R 2T 2 287F PUT THEM IN SLOT 2
2814 DEVICE DRIVER IN GLOBAL PAGE 2883 PUT DRIVER ADDRESS IN GLOBAL PAGE <2814>
2814 SAVE CARRY (NUMBER OF DRIVES) 288A GO PROCESS NEXT SLOT >>26DE
%g‘}:g ﬁgEﬁigHSEgiENgﬁBEEOT ADDRESS 288D kkkkkkk*k CONVERT STATUS FOR ID BYTE khkkhkhkkkkkkkhkkhhkhkhkkkhkkkkkkkkki
2819 TIMES 2
281A USE LATER IN Y-REG 288D GET STATUS BYTE
281B NOW GET SLOT*16 IN ACCUM 2891 SHIFT LEFT .NIBBLE TO RIGHT NIBBLE
281D NOW HAVE @SSSO089 (DRIVE 1) 3233 §E$U§§ IN $12
281E PUT DEVICE ID ON DEVICE LIST <275D>
21  GET K CARRY (NUMBER OF DRIVES)
222; ROLLngRRS INTO(;\CCUM 2898 khkkkkkkk CHECK FOR PRODOS STOKAGE DEVICE dhkhkhkhkkdkhkkhkhkkrkkkkkkkhikk
2823 ONLY ONE DRIVE. >>2829 )
2825 TWO DRIVES. BUMP DEVICE COUNT 2898 RESET I/0 CARD ROMS (CFFF)
2826 AND PUT SECOND DRIVE ON SEARCH LIST (BF32) 3392 gﬁggﬁlgAgvTEs gg CONTROLLER ROM
2829 STORE FINAL DEVICE COUNT (BF31) 2823 T & PROgOgAéT RE . 5
282C SHIFT DRIVE INDICATOR BACK TO CARRY 2825  SUCCESS- QRAGE DEV{LE >>28AA .
282D GET LOW BYTE OF DEVICE DRIVER ADDRESS (265B) S8AA RET;RN --THIS I8 A PRODOS STORAGE DEVICE.
283@¢ PUT IN GLOBAL PAGE FOR DRIVE 1 (BF10)
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ProDOS Relocator -- V1.2 -~ 6 SEP 86 NEXT OBJECT ADDR: 28AA

ADDR DESCRIPTION/CONTENTS

ProDOS Relocator -- V1.2 -- 6 SEP 86 NEXT OBJECT ADDR: 2938

28AB **k*kkik OOMMAND LIST FOR SMARTPORT CALL **kkkkkkkkhkkhkhkkkhkhhhkhhd

28AB 3 PARAMETERS

"28AC OVERALL STATUS CALL
28AD PUT STATUS DATA AT $2653
28AF STATUS CODE IS $0¢

28BQJ **kkkkkkkk*k RELOCATION ROUTINE ***hkkhkhkhkhhhkhhhhrkhhhh ok hhhrkhdk
(X/Y REGS CONTAIN TABLE ADDR)

28B0% SAVE PASSED TABLE ADDRESS

28B4 ACCESS IIGS STATEREG BYTE TO (C@68)
28B7 TURN OFF SLOT ROM, ENSURE ROM BANK o
28BC ---

28BE GET OPERATION CODE

28CO VALID OPERATION? (4 OR LESS)

28C2 NO, ERROR »>>2936

28C6 $14/15 --> OUTPUT BLOCK

28DY $16/17 --> LENGTH

28D9 NEGATIVE LENGTH? »>>2938

28DB CHECK OPERATION CODE

28DC  ZERO BLOCK? >>2941

28DF NO, $12/13 = $18/19 --> INPUT BLOCK
28E9 $1A/1B --> END OF INPUT BLOCK

28F6 COPY BLOCK ONLY? >>2965

28F8 SAVE RELOCATION OPERATION CODE (2A8F)
28FE SAVE NUMBER OF RANGES TO CHECK (2A90)

2902 —w--

2993 COPY START PAGES TO TABLE
29YE ---

29UF AND END PAGES

291A ---

291B AND FINALLY, RELOCATION FACTORS
2923 BUMP TO NEXT TABLE ENTRY <296B>
2926 RESTORE OPERATION CODE (2AS8F)
292B RELOCATE INSTRUCTIONS? »>>293B

292D *kxkkkkkkkk 2/3 — RELOCATE ADDRESSES *%**kkkkkkkkkkkhkhhhhkkkhhkhkdk

292D NO, RELOCATE ADDRESS <29CD»>

2938 COPY BLOCK <2976>

2933 AND CONTINUE IF ALL WENT WELL »>>28BC
2936 NORMAL EXIT

2937 RETURN

2938 JUMP TO ERROR EXIT >>2A03

293B **kkkkkhkkkx 4 - RELOCATE INSTRUCTIONS Thkkdkhdkhkdhkhhhkkhkhhkrhkhkhkhhkkhhk

2938 RELOCATE INSTRUCTIONS <29DF>
293E AND THEN COPY BLOCK »>>293@

2941 kkkhkhkkkkkkd g - ZERQO BLOCK fhhkhkhkhhkhkhkhkkhkhkhkhkhhkhkhkhhkhkhkkkhkhkhkhhhih

2941 BUMP TABLE POINTER TO NEXT ENTRY <296B>
2946 GET NUMBER OF PAGES TO DO

2948 NO FULL PAGES? >>2956

294B ZERO AN ENTIRE PAGE

2959 BUMP PAGE POINTER

2952 AND DECREMENT LENGTH

2956 GET LENGTH OF PARTIAL LAST PAGE

2958 NO PARTIAL PAGE? >>2962

295B ZERO PARTIAL PAGE TOO

2962 DONE, GET NEXT TABLE ENTRY »>28BC

2965 kkkkkkkhhhkk 1l - COPY BLOCK Kkkhkhkdkkhhkkhkhhkhhhkhkhkhkrhhkhkhkhhhhkhkhhkhhkhd

2965 BUMP TABLE POINTER <296B>
2968 AND GO COPY BLOCK >>293¢

296B khhkhkhkkkkkkk ADVANCE TABLE POINTER Thhkhkhkhkhhkkhkkhhhkthhxhhkhkhkkhkkhk

296B ADD FINAL ENTRY INDEX..
296F TO TABLE ENTRY ADDRESS
2975 RETURN

2976 kkkhkhkkkkkkkx COPY BLOCK **kkkkhhhkhhkhhhkkhkkhhkhkhhhhhkhkhhhkhkhhkhkhkhkkrnd

2976 ---

297A INPTR < OUTPTR? >>2987

297C NO, GREATER? >>29AA

297E MSB'S ARE EQUAL, CHECK LSB'S ALSO
2986 EXIT IF EQUAL

2987 INPTR < OUTPTR, COPY LAST PAGES FIRST
298B BUMP BOTH INPTR AND OUTPTR BY...
298D LENGTH-1 TO POINT AT LAST BYTE

2995 START WITH SHORT LAST PAGE LENGTH
2999 ---

299A COPY BYTES BACKWARDS THROUGH MEMORY
29A1 DROP ADDRESSES AND LENGTH BY 256
29A7 AND CONTINUE UNTLL FINISHED »>>2999
29A9 RETURN
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ProDOS Relocator -- V1.2 -- 6 SEP 386 NEXT OBJECT ADDR: 29A9 ProDOS Relocator -- V1.2 -- 6 SEP 86 NEXT OBJECT ADDR: 2A93
ADDR DESCRIPTION/CONTENTS ADDR DESCRIPTION/CONTENTS

INPTR > OUTPTR, COPY PAGES FORWARD
HOW MANY FULL PAGES LEFT?
NONE? >>29BF

COPY A FULL PAGE

AND BUMP ADDRESSES
DECREMENT LENGTH BY 256
AND DO ALL PAGES »>>29B¢g
GET LENGTH OF LAST PAGE
EVEN PAGE BOUNDARY? »>>29CC
NO, COPY SHORT LAST PAGE
RETURN

29CD **kkkkkkkkk ADDR/PAGE RELOCATE **kkkkkkkkkkhhkkkhhhkkhhkkkhkhhhhkkkk

29CD
29D1
29D3
2906
29D9
29DC
29DE

GET TABLE ENTRY TYPE (2A8F)

GET PAGE TO RELOCATE

RELOCATE A SINGLE ADDRESS <2AUB>’
BUMP BY 1 OR 2 BYTES (2A8F)
ADVANCE POINTER <2A27>

AND CONTINUE UNTIL COMPLETE »>>29CD
RETURN

29DF *%kkkkkkkk* TNSTRUCTIONS RELOCATE ***kkkhkkhkkkhkhhkhhkhkhhhhdhkhdik

29DF
29E1
29E3
29E6
29E8
29EA
29EC
29EE
29F1
29F3
29F6
29F8

29F9
29FB
29FF
2A02

GET 6582 OPCODE

COMPUTE INSTRUCTION LENGTH <2A3A>
INVALID OPCODE? >>29F9

3 BYTE INSTRUCTIONS?

HO >>29F3

YES, 3 BYTE ADDRESS TO CORRECT
RELOCATE ADDRESS <2A@B>

AND ADVANCE BY 3 BYTES

NEXT INSTRUCTION <2A27>
CONTINUE UNTIL FINISHED »>>29DF
RETURN

kkkkkkxk INVALID OPCODE **%kkkhkkhkkkkkkxk

POP THE STACK

RETURN WITH POINTER TO BAD INSTRUC.
DIE HORRIBLY

RETURN

2Aﬂ3 *hkkkkkkkkkd ERROR RETURN dhkkkhkhhkrkhkhkkhhhkhkhhkhkhhkhkhhhkhkhkhhkhkhik

RETURN WITH POINTER
EXIT WITH ERROR CODE
RETURN

2A0B kkdkkhkkdkhhk RELOCATE ABSOLUTE ADDRESS hhkhkkhhkhkhkkhkkkkkkkkhhkhkhhkkhkhk

2AJB
2A0D
2719
2A13
2Al15
2A18
2Al1C
2A1D
2Al1F

2A29
2A21
2A24
2A26

GET PAGE NUMBER TO CHECK

GET NUMBER OF RANGES (LESS ONE) (2A94)

I8 IT PRIOR TO START OF THIS RANGE? (2A91)
YES? »>>2AlC

NO, IS 1S AFTER END OF RANGE? (2A99)

NO? >>2A20

CHECK EACH RANGE »>>2Al0

RETURN

ADD FUDGE FACTOR TO ADDRESS (2AAl)
AND UPDATE IT
RETURN

2A27 **kkkxkxk**x RBUMP POINTER TO NEXT ADDR kkhkkxkkkkkkhkkkkkhkdkdhhhkik

2727
2A28
2A2F
2A35
2A39

ADD LENGTH TO POINTER
CHECK TO SEE IF WE ARE DONE

RETURN

2A3A **kkkkkkkkkk COMPUTE INSTRUCTION LENGTH kkkkkkhkhdkhkkhhkkhkkkhhkhkhkhkhdhkk

2A3A
2A3B
2A40
2A42
2A45
2A46
2A48
2A4C
2A4E

A-REG CONTAINS OPCODE

ISOLATE LAST TWO BITS FOR LATER

USE LAST 6 BITS AS TABLE INDEX

GET BYTE WITH 4 LENGTHS IN IT (2A4F)
USING TOP TWO BITS AS INDEX...
SHIFT DOWN THE PROPER LENGTH
AND ISOLATE IT IN A-REG
RETURN

>>2A4C

2A4F **kkkkkkkk* o502 Op LENGTH TABLE Fhkhkkkhkkkkhkkhhkhkhkhkkhkhkkhkkhkhhhik

2A4F

EACH BYTE CONTAINS FOUR 2 BIT LENGTHS



Beneath Apple ProDOS Supplement

22

ProDOS Relocator =-- V1.2 -- 6 SEP 86 NEXT OBJECT ADDR: 2A8B

ADDR DESCRIPTION/CONTENTS

ZABF kkhkkkkkkkkk RELOCATION DATA hhkhkkhkhkkAhkhhhkkhhhhkkhhhhkhkkkkkhhkhdhk

2A8F RELOCATION CODE (3,2,1)
2A90 NUMBER OF RANGES

2A91 START OF RANGE PAGES
2A99 END OF RANGE PAGES +1
2AAl1 ADDITIVE FACTORS

2AA9 khkkkhkkkkk 2AA9_2AFF NOT USED hkhkkhkkkhkhhkhkhhkkhkkhkhhkrkdhhkhhkhhkhkdkdkikk

2AA9 NOT USED
2AEC

2B@0D **kkkkkkkx%x SET UP RAMDRIVE IN AUXMEM *%*kkkkdkkshddhdkhdhh ko kdhkk
(THIS ROUTINE PUTS THE RAMDRIVE DEVICE DRIVER
IN MEMORY, PUTS THE ADDRESS OF THE DRIVER
IN THE DEVICE DRIVER ADDRESS LIST, AND
ADDS THE RAMDRIVE TO THE ONLINE DEVICE LIST.)

2B0Y ~—-—-

2B¢2 RELOCATE RAMDRIVE CALLER NOW AT.. (2EG9)
2B#5 TO HIGH RAM AT.. (FF@g)

2BYD NOW PREPARE TO MOVE

2BOF RAMDRIVE DEVICE DRIVER

2B11 INTO AUX RAM AT $239.

2Bl4 $3C/$3D --> $2C00

2B18 $3E/$3F --> $2DFF

2B1D $42/43 --> $200

2B23 COPY MAIN MEM TO AUX MEM

2B24 USE AUXMOVE TO COPY IT <C311>

2B29 SLOT 3, DRIVE 2 DEVICE DRIVER.. (BF26)
2B2C IS AT SFFO0

2B31 BUMP DEVICE COUNT {BF31)

2B37 ADD DEVICE TO ONLINE DEVICE LIST

2B3C RETURN

2B3D kdekkkkkdkkk 2B3D_2BFF NOT USED hhkkkhhkkkkhkkhhkkkkkhkhhhhkhkhkrxdhhkhhkhk

2B3D  ~--
2B7D

2CQQY *******x RAMDRIVE (/RAM) DEVICE DRIVER ¥ %k kkkkkhkhkhhkhkhkhhkkkkkhk k&
(COPLED TO AND RUN AT $20¢0 IN AUX RAM)
(THIS IS THE MAIN PART OF THE DEVICE DRIVER.
IT IS CALLED BY THE RAMDRIVE CALLER ’
WHICH IS LOCATED AT $FFUY IN MAIN MEMORY.)

ProDOS Relocator =-- V1.2 -- 6 SEP 86 NEXT OBJECT ADDR: 2C09@

2CYY SAVE THE BOSTORE SETTING (C@18)

2C%4 FORCE RAM READ/WRITE (COY0)

2C@9 COPY INPUT PARAMETERS

2CUB TO AUX PAGE 3. (W3BD)

2C11 FIRST TIME IN OR FORMAT COMMAND? (@3BC)
2Cl4 NO, SKIP FORMAT LOGIC >>2C4F

kkkkkkkx DORMAT RAMDRIVE **%%kkkkkkkkhhkk*k

2C16 YES, SAVE BLOCK WANTED

2C18 PAGES $E AND $F ARE ACTUAL DIRECTORY
2C1A ZERO THE DIRECTORY BLOCK <@333>

2C1F COPY VOLUME NAME ($F3,"RaM") (©3D2)
2C22 TO VOLUME DIRECTORY BLOCK (@E®4)
2C28 LAST BYTE IN VOLUME BITMAP

2C2A IS AN $FE (¥3D1)

2C2D $FF TO ACCUM.

2C386 14 $FF's TO BITMAP (©@3C2)

2C36 SET FIRST BITMAP BYTE TO ZERO (@3C2)
2C39 COPY 8 BYTES

2C3B OF DIRECTORY DATA (@3D6)

2C3E TO VOLUME DIRECTORY BLOCK (#E22)
2C44 WAS THIS A FORMAT COMMAND? {(@3BC)
2C47 YES, DONE. >>2CAA

2C49 NO, SET FLAG & CONTINUE WITH READ/WRITE (@3BC)
2C4C RESTORE BLOCK NUMBER (©3Cl)

*¥*%kkk k%% READ/WRITE RAMDRIVE BLOCK ***%%*

2C4F CONVERT BLOCK NUMBER TO PAGE NUMBER (@3Cl1)
2C55 THIS PAGE IN HIGH RAM?

2C57 YES >>2C63

2C59 NO, 13 IT BLOCK 3? (VOLUME BIT MAP)

2C5B NO >>2Cod

2C5D YES, DUMMY UP A PHONY BITMAP BLOCK >>@38C
2Co¥ ELSE, NORMAL READ/WRITE >>@342

¥k¥kkxx* READ/WRITE IN AUX HIGH RAM *****

2C63 SAVE PAGE NUMBER

2C64 FIND IT IN MEMORY <¥2E5>

2C67 REMEMBER READ/WRITE STATUS

2C68 WRITING? >>2CBS8

2C6A GET SAVED PAGE NUMBER

2CoB DOES OPERATION INVOLVE BANKILI?
2C6D NO, USE BANK2 >>2C73

2C6F YES, FORCE IT TO $DXXX

2C71 AND USE BANKl OF AUX HIGH RAM »>>2C79
2C73 USE BANK2 OF AUX HIGH RAM (Cu83)
2C76 AND WRITE ENABLE IT (C083)



Beneath Apple ProDOS Supplement

23
ProDOS Relocator -- V1.2 -- 6 SEP 86 NEXT OBJECT ADDR: 2C79 ProDOS Relocator -- V1.2 -- 6 SEP 86 NEXT OBJECT ADDR: 2DG6
ADDR DESCRIPTION/CONTENTS ADDR DESCRIPTION/CONTENTS
2C79 SAVE PAGE NUMBER IN BLOCK (©3Cl)
2C7C PRESERVE HIS BUFFER ADDR (23CY) 2DY8 WRITE, (93CH)
2C80 DURING THE FOLLOWING TRANSFER... (@3BF) 2D@F $3C/3D --> MAIN MEMORY ADDRESS OF BUFFER TO BE WRITTEN (©¥3BF)
2C83 SELECT AUX HIGH RAM (C009) 2D12 $3E/3F --> SECOND PAGE OF SAME
2C88 USE RAMDRIVE BUFFER AS AN "IN BETWEEN" (33C0) 2D19 $42/43 --> BLOCK IN RAMDRIVE
2C8B AREA WHEN TRANSFERING TO/FROM AUX HIGH RAM. 2D1B $49¥/41 --> SECOND PAGE OF SAME
2C8D PRETEND THAT WAS CALLER'S BUFFER (#3BF) 2D23 SET SECOND PAGE ADDRESSES
2C9¢ AND SET UP POINTERS AGAIN <@2E5> 2D27 EXIT
2C94 COPY BLOCK TO OR FROM RAMDRIVE BUFFER
2C9F THEN BACK TO MAIN ZERO PAGE (CO¥8) 2D28 *xFkkkkkkkx SEND HIM A DUMMY BLOCK OF ZEROES****kkkkdkkkkkkdkkikkk
2CA2 RESTORE CALLER'S BUFFER ADDRESS (#3BF)
2CA9 READING OR WRITING? 2D28 ZERO RAMDRIVE BUFFER IN CASE READING <#331>
2CAA IF WRITING, DONE >>2CB5 2D2B COPY BETWEEN RAMDRIVE BUFFER AND HIS BUFFER <@2C3>
2CAC IF READING, WRITE ENABLE HIGH RAM (BANKl) (CY8B) 2D2E AND EXIT >>03DE
2CB2 AND COPY RAMDRIVE BUFFER TO HIS BUFFER <¢2BE>
2CBS THEN EXIT >>J3DE 2D31 kkkkkkkkhkx ZERO BLOCK BUFFER hkkdkkhkkkhkhhkkhkkhkhkdhhkhkhkhhkhkhhhkkkdhkkkkk
2CB8 1IF WRITING, COPY HIS BLOCK TO RAMDRIVE BUFFER <@2BE>
2CBB THEN COPY RAMDRIVE BUFFER TO AUX HIGH RAM >>@26A 2D31 ZERO RAMDRIVE BUFFER
2D33 ZERO BLOCK INDICATED BY ACCUM. (@3Cl)
2CBE **%%k%*%*%% COPY BLOCK IN MAIN 48K ***¥kkkkdkiddddhakhdhkhhihihiks 2D36 SET UP BUFFER POINTERS <@2E5>
2D3A ZERO BOTH PAGES OF BLOCK
2CBE THIS ENTRY 1S FOR THE RAMDRIVE BUFFER 2D41 AND EXIT
2CCg THIS ENTRY ASSUMES AUX MEM PAGE NUMBER IN ACCUM (93Cl)
2CC3 THIS ENTRY ASSUMES PAGE NUMBER ALREADY SET <J2E5> 2D42 **k*kkkkkkkk* READ/WRITE IN LOW 48K ****kkkkakiddkdkdkhkdhhhhhhdrkdrss
2CC6 WRITING TO RAMDISK? >>2CDB
2CC8 NO, WRITE TO MAIN 48K RAM (COU4) 2D42 BLOCK 2 (VOLUME DIRECTORY)?
2CCC COPY BLOCK AUX MEM --> MAIN MEM 2D44 NO >>2D4A
2CD7 WRITE TO AUX MEM AGAIN (C@65) 2D46 YES, CONVERT IT BLOCK 7
2CDA DONE (RETURN HERE AFTER FOLLOWING JUMP) 2D48 AND GO DO I/0 NOW >>2D58
2CDB  —--—- 2D4A ELSE, LESS THAN BLOCK 87
2CDD GO BACK TO MAIN MEM PART OF DRIVER (@3ED) 2D4C YES, RETURN WITH DUMMY ZERO BLOCK. >>2D28
2CE# TO COPY MAIN MEM --> AUX MEM 2D4E START MSB AT ZERO
2D50 GET ORIGINAL BLOCK NUMBER
2CES khkkkkkdkkkk SET BUFFER AND BLOCK ADDRESSES *hkkkkkkhkkhhhkdhkhhkhdkii 2D52 BLOCK $5D THROUGH $5F?
2D54 NO >>2DS5B
2CE5 GET COMMAND (@3BD) 2D56 YES, ADJUST TO $D THROUGH $F
2CE8 READ OR WRITE? 2D58 AND USE $1AY0 THRU $1FFF IN RAMDRIVE. >>@385
2CE9 WRITE? »>>2D@8 2D5B ELSE, FOR BLOCKS $8 THRU $5C
2CEB NO, GET HIGH BYTE OF BUFFER TO BE READ (93C9) 2D5C SUBTRACT 8
2CF2 AND LOW BYTE OF BUFF ADDRESS (@3BF) 2D5E AND DIVIDE BY 17 ($11)
2CF5 $42/43 --> FIRST PAGE OF BUFFER 2D64 XREG IS QUOTIENT
2CF7 $44/41 --> SECOND PAGE OF BUFFER 2D65 HAS TO BRANCH!! >>2D5E
2CF9 GET PAGE NUMBER (@3Cl) 2D68 AND AREG IS REMAINDER
2CFE $3C/3D --> BLOCK IN RAMDRIVE 2D69 REMAINDER OF 1?2
2D9Y $3E/3F --> SECOND PAGE OF SAME 2D6B NO >>2D73
2Dg6 ALWAYS BRANCH AROUND WRITE CODE >>2D23 2D6D YES, EVERY 17TH BLOCK GOES

2D6E IN $10@3-$1BFF AREA

2D6F BY ADDING 8 TO QUOTIENT

2D71 AND GO DO IT »>>2D85

2D73 BUMP QUOTIENT (START AT $2XXX)
2D75 SHIFT IT TO TOP NIBBLE OF BYTE
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ProDOS Relocator -- V1.2 -- 6 SEP 86 NEXT OBJECT ADDR: 2D7D ProDOS Relocator -- V1.2 -- 6 SEP 86 NEXT OBJECT ADDR: 2DFB
ADDR DESCRIPTION/CONTENTS ADDR DESCRIPTION/CONTENTS

2D7D GOT A REMAINDER? >>2D81 2DFB USE ROM XFER ROUTINE TO DO IT »>>C314

2D7F IF SO, DECREMENT IT (NOT USING 1) 2DFE TWO BYTES NOT USED

2D81 THEN ADD INTO TOP NIBBLE

2D82 TO FORM $10 THRU $5F (©3Cl) 2EQ@ ***%xxk* RAMDRIVE CALLER (RUNS AT S$FFO@) ¥**x**xhkkkhdkddehhhhaksn

2D85 BLOCK*2 FOR PAGE NUMBER (USED TO CALL MAIN PART OF RAMDRIVE DEVICE

2D86 COPY THE BLOCK <@2C@> DRIVER WHICH IS AT $20@ IN AUX MEMORY.

2D89 THEN EXIT »>>@3DE

2D8C *kkkkdkkkkkk READ/WRITE BITMAP BLOQCK *%kkkkkhkkhkhkhkkhkhkhkhhkkkhhhhhhhk

2p8cC
2D91
2D9%4
2D96
2D9B
2DA3
2DA6

2DA9
2DAC
2DB1
2DB3
2DB9

USE RAMDRIVE BUFFER (NO ACTUAL BITMAP BLOCK)
SET UP BUFFER POINTERS <@2ES5>

WRITING? »>>2DA9

NO, READING ~ ZERO THE RAMDRIVE BUFFER <@336>
COPY BITMAP IMAGE TO RAMDRIVE BUFFER (33C2)
COPY BLOCK BACK TO CALLER'S BUFFER <@2C3>
THEN EXIT >>@3DE

WRITING, COPY HIS BUFFER TO RAMDRIVE BUFFER <@2C3>
SET UP BUFFER POINTERS <@2E5>

COPY 16 BITMAP BYTES FROM RAMDRIVE BUFFER

INTO PAGE 3 BITMAP IMAGE (©3C2)

THEN EXIT >>93DE

ZDBC *kkkkhkkkkkx RAM DRIVE DATA (AT $3BC) khkkhkkkhhkhhhkhkhkhkhkhhkhhhkkhkhkkkk

2DBC
2DBD
2DBE
2DBF
2DC1

2DC2

2DD2
2DD3
2DbD6
2DD8
2DD9
2DDB
2DDD

FIRST TIME ENTRY FLAG
COMMAND FROM PARM LIST

UNIT NUMBER FROM PARM LIST
BUFFER ADDRESS FROM PARM LIST
BLOCK NUMBER FROM PARM LIST

BIT MAP IMAGE FOR RAM DRIVE

RAMDRIVE VOLUME NAME
"RAM'

ACCESS, ENTRY LENGTH
NUMBER OF ENTRIES
FILE COUNT

BIT MAP BLOCK POINTER
BLOCKS ON DISK

2DDE khkkhkkkkkkkk EXIT TO MAIN MEMQRY *%*#*kdkkkkdkhhkhkkhhkhkhkhkhhkhkhhhkhkhkkhk

2DDE
2DES
2DE7
2DEA
2DED
2DEE
2DEF

WRITE ENABLE HIGH RAM (BANKl) (C@8B)
RESTORE 8USTORE STATUS >>2DEA
80STORE WAS ON (C0@1)

GO AROUND MEMORY USED BY XFER >>33EF
LOW-ORDER BYTE AND

HIGH-ORDER BYTE USED BY XFER ROUTINE
RETURN TO $FF44 (NORMAL EXIT)

2E09
2E@3
2EB5
2E@D
2El6
2E18
2ElA
2E1C
2E1E
2E20
2E22
2E24
2E28
2E2C
FF33
2E38

2E3B
2E3D
2E3F
2E41
2E42
2E44
2E47
2E4B
2E53
2E56

2E64

ROUTINE AT $FF65 IS USED TO TRANSFER DATA
FROM MAIN TO AUX MEM.)

SAVE ZPAGE STUFF I WILL CLOBBER
FROM $3C THRU $47 (FF84)

SAVE $3ED/E THAT XFER ROUTINE WILL CLOBBER (@3ED)
COMMAND = STATUS?

IF SO, SIMPLE EXIT WILL DO >>2E44
ELSE, TOO BIG A COMMAND NUM?

IF SO, ERROR >>2E3B

ELSE, INVERT BITS OF CMD

AND SAVE IT

FORMAT? >>2E2C

NO, CHECK BLOCK NUMBER

MUST BE <128 FOR RAMDRIVE

GOING TO $28@ IN AUX MEMORY

USE XFER ROUTINE TO GET THERE >>C314

I/0 ERROR RETURN CODE

EXIT >>2E41

WRITE PROTECTED RETURN CODE

ERROR EXIT »>>2E47

NORMAL EXIT, RETURN CODE IS @

RESTORE ZERO PAGE (FF84)

AND S$3ED/E (FF82)

HARMLESS INSTRUCTION MAKES SURE $FF58 IS AN RTS (6060)
NOTE: THERE ARE ONLY THREE SURE THINGS IN LIFE:

DEATH, TAXES, AND AN RTS AT S$FF58.
AND EXIT TO CALLER WHEN THRU

2E65 khkhkdkkkkkkkk COPY MAIN TO AUX BLOCK hhkhhkhhkkhkkhkkkhhkhhhkhkhkhkhkkhkhkhhkkk

FF65
2E65
2E6A
2E75
2E7A
2E7F

(CALLED FROM AUX MEM HANDLER)

WRITE IN AUX 48K (C005)

COPY BOTH PAGES OF BLOCK

WRITE IN MAIN 48K AGAIN (C0U@4)

GO TO $2DA IN AUX MEMORY TO RETURN (93ED)
RETURN TO AUX MEM HANDLER AGAIN >>FF33
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kIR RKE KKK * Ty Y T Y Y Y R R R 2 T
E DATA AREA
FFg82

2E82 SAVE $3ED, $3EE
FF83

FF84
2E84 ZERO PAGE SAVE AREA

2EQQ *kkxkkkkkkk SOFOPF-_S2EFF NOT USED *kkkkddkkhkhhdkhkhhhhhhhhhhkdhhxk
(NOTE: THE AREA FROM $FF90-FF99 IS RESERVED
FOR THE /RAM CALLER. FROM $FF9B TO S$FFFF
IS RESERVED FOR THE IRQ HANDLER.)
2E9Y NOT USED
2F@Q **kkkkkkxk*x START OF MLI LOAD IMAGE *%*kkkkdkkkkkhkkkhkhkhkhkhkhkkk

2F09 MLI LOAD IMAGE AT $2F@0
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ADDR DESCRIPTION/CONTENTS

NEXT OBJECT ADDR: 2800

2000 MODULE STARTING ADDRESS

hhkkhkhkkhhkhkhkhkhkhkkhhkkhkhkkhkkkkkkkhkkk®

*
PRODOS RELOCATOR *
LOADED AS THE FIRST *
PORTION OF THE PRODOS  *
IMAGE AT $2000. *
*

*

*

*

*
*
*
*
*
* VERSION 1.3 -- 2 DEC 86
*

*

kkkkhkkhkkkkhkhhkhkkkkhkhkkhkhhkhkkhkkkkk

THE 1.3 VERSION OF THE PRODOS RELOCATOR IS
INSTRUCTION FOR INSTRUCTION THE SAME FROM
$2000 TO $25F5 AND FROM $2B@O@ TO $2EFF.

SOME ADDRESSES IN THESE AREAS CHANGE BECAUSE
THEY ARE ADDRESSES WITHIN THE MODIFIED PORTION
OF THE RELOCATOR OR THE MLI.

ONLY THE MODIFIED PORTION OF THE RELOCATOR

($25B1 TO $2AFF) IS DOCUMENTED HERE FOR VERSION 1.3.
REFER TO THE 1.2 VERSION IN OTHER PARTS OF

THE RELOCATOR.

2581 -——
25B1 *hkkkkkkhkkkk DISPLAY LOAD MESSAGE khkkhkkhkkkkhkkkkkkkkhkhkhkhkkhkhkkkkkkdk

25B1 CLICK SPEAKER (C@39)

25B4 STORE IN MAIN MEMORY (C@6C)

25B7 88 COL DISPLAY OFF (C000)

25BA SET NORMAL VIDEO <FE84>

25BD CALL MONITOR INITIALIZATION <FB2F>

25C0 SET VIDEO PR#@ <FE93>

25C3 SET KEYBD IN#J <FE89>

25C6 OUT OF DECIMAL MODE

25C7 CLEAR SCREEN <FC58>

25CC PRINT "APPLE //" (2685)

25D7 PRINT "PRODOS 8 " ETC. ON ROW 12 (26¢D)
25E2 PRINT 12 BLANKS ON ROW 14 (262B)

25ED PRINT "COPYRIGHT" ETC. ON ROW 23 (2637)
25F8 PRINT “ALL RIGHTS RESERVED" ON ROW 24 (265E)
2601 CLICK SPEAKER AGAIN {(C@39)

2664 DONE

NEXT OBJECT ADDR: 2605

2605 kkkkkhkkkkkkx DATA AREA hkkkkkkhkhkkkhkhkkkhhkhhkhkhhkrkhkhkhkhkkkkkkkkhkkkkhhkkd

2695 ‘'APPLE II'
208D 'PRODOS 8 V1.3
262B ' '
2637 ‘COPYRIGHT APPLE COMPUTER, INC., 1983-86'
265E ‘'ALL RIGHTS RESERVED.'

2~DEC-86"

2672 8 BYTES FOR SMARTPORT STATUS CALL

267A DRIVER ADDRESS

267C SPACES LEFT ON DEVICE LIST

267D SLOT 2 FLAG (¥ = PRODOS STORAGE DEVICE IN SLOT 2)

267E **k*kkkkkktkx DETERMINE SLOT CONFIGURATION ***kkkkkkkkhkdhkkhkkkkkkkk

267E ---

2680 ZERO SOME THINGS

2687 DEVCNT=$FF (NO DEVICES YET) (BF31)
268A ALL 14 DEVICES ARE UNASSIGNED

268F FIRST CHECK SLOT 2

2693 IS A STORAGE DEVICE IN SLOT 2? <28D4>
2696 1IF NOT, SET A FLAG (267D)

2699 NOW POINT TO SLOT 7

269D STORAGE DEVICE IN SLOT? <28D4>

26A8 NO. >>26FE

26A2 GET $CSFF BYTE

26A4 LOOKS LIKE 16 SECTOR DISK II. >>26CB
26A6 LOOK LIKE 13 SECTOR DISK II?

26A8 YES, DON'T USE IT. >>26FE

***** NON-DISK II STORAGE DEVICE *****%%%

26AA CsFF BYTE = LOW BYTE OF DEVICE ADDRESS (267A)
26AD CHECK BYTE AT OFFSET 7

26AF TO SEE IF IT'S A SMARTPORT

26B1 NOT A SMARTPORT INTERFACE >>26B6

26B3 GO DO SMARTPORT STUFF »>>2863

26B6 ---

26B8 GET $CSFE (STATUS BYTE)

26BA CAN WE AT LEAST READ STATUS AND DATA?

20BE ANTICIPATE FAILURE

26BF CAN'T READ IT. NO SENSE USING IT. >>26FE
26Cl1 PUT LEFT NIBBLE OF STATUS BYTE IN $12 <28C9>
26C5 PUSH CLC, INDICATING ONE DRIVE

26C6 CARRY SET IF 2 OR 4 DRIVES

26C7 GET HIGH BYTE OF SLOT ROM

26C9 ALWAYS BRANCH INTO DISK II PROCESSING >>26D8
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ADDR DESCRIPTION/CONTENTS ADDR DESCRIPTION/CONTENTS
*%k** LOOKS LIKE A DISK II ***kkkkkkkkknx 277¢ DO CHECKSUM ON ROM <2809>
2773 DOESN'T SAY "APPLE II"| >>2779
26CB  $12 = ¢ FOR DISK II 2775 WE'RE HAPPY, STORE FINISHED MACHID (BF93)
26CE PUSH SEC ON STACK (DISK II HAS 2 DRIVES) 2778 AND LEAVE
26CF GET LOW BYTE OF DISK II DRIVER ($¢8) (27F7) 2779 UNKNOWN MACHINE, SO DIE HORRIBLY! >>2545
26D2 SAVE IT IN RELOC DATA AREA (267A)
26D5 GET HIGH BYTE OF DISK I1II DRIVER ($D@) (27F8) 277C ***kk%kx*% PUT A DEVICE ON DEVICE LIST *%**%kxshkksichkhhhhhdnhhnhdsnd
*kk*k* COMMON PROCESSING ** % kdkdkdhdhkshk 277C COMBINE DSSS with IIIL
2781 BUMP DEVICE COUNT BY ONE
26D8 SAVE DEVICE ADDRESS HIGH BYTE (267B) 2782 AND ADD DRIVE TO SYSTEM SEARCH LIST (BF32)
26DB ESTABLISH DEVICE DRIVER IN GLOBAL PAGE <2833> 2785 ROLL LEFT ANTICIPATING ROLL RIGHT
26DE ONLY ONE DRIVE? 2786 RETURN
26DF YES, GO TO NEXT SLOT »>>26FD
IF TWO DRIVES WERE ASSIGNED, MOVE THEM TO 2787 **kkkkkkkkkx IDENTIFY I1/0 CARD ** ¥k kkkhhkkhhhhhkrhhhakkhhhkhhkhhdkkk
THE BOTTOM OF THE LIST IN REVERSE ORDER
26FD --- 2787 WE ALREADY FOUND ROM IN THIS SLOT »>>27E8
CARRY IS NOW CLEAR IF A PRODOS STORAGE DEVICE 278B CHECK SIGNATURE ON CARD FOR THUNDERCLOCK
WAS FOUND IN THIS SLOT. OTHERWISE, CARRY IS SET. 2799 NOT IT »>>27AC
26FE GO MARK SLTBYT TO SHOW ROMS IN SLOT <2787> 2796 THUNDERCLOCK, WHICH SLOT?
2761 MOVE DOWN ONE SLOT 2798 SAVE SLOT NUMBER (LESS 1)
2797 WE'VE DONE ALL SLOTS >>278C 279A IN CLOCK CODE RELOCATION TABLE (22D1)
2749 CHECK NEXT SLOT >>269D 279F ENABLE CLOCK/CALENDAR JUMP IN GLOBALS (BF@6)
2712 STASHED ANY DEVICES AT BOTTOM OF LIST? (267C) 27A4 NO MACHID! »>>277¢
2715 NO. >>2739 27A6 INDICATE THAT A CLOCK IS PRESENT
2717 YES, MOVE THEM BACK 27A8 AND UPDATE MACHID
271F 1IN REVERSE ORDER. 27AA GO MARK ROM IN THIS SLOT »>>27ES8
2734 DONE WHEN X=Y (267C) CHECK FOR PASCAL 1.1 PROTOCOL
2739 --- 27AC ~—-
273B START AT BOTTOM OF SEARCH LIST (BF31) 27BF $Csd5 = $382
273E GET A DEVICE FROM LIST (BF32) 27B2 DOESN'T GET TO FIRST BASE >>27D7
2741 PUT IT ON THE STACK 27B8 $Cs@7 = $18?
2744 1S IT THE CURRENT SLOT? (BF39) 27BA NO. >>27D7
2748 NO, KEEP LOOKING »>>274C 27C® $CsBB = $017?
274A YES, TAKE IT OFF THE STACK 27C2 NO, BAD SIGNATURE >>27D7
274B INDICATE CURRENT SLOT FOUND 27C7 YES, GET LEFT NIBBLE
274C ~--- 27C9 88 COLUMN CARD?
274D MORE TO CHECK »>>273E 27CB NO, UNKNOWN CARD »>>27D7
274F GET DEVICE COUNT (BF31) 27CF NO MACHID! »>>277¢
2753 CURRENT SLOT NOT FOUND! >>2769 27D1 MARK 8@ COLUMN CARD PRESENT
2755 PUT CURRENT DRIVE AT (BF3%) 27D3 AND UPDATE MACHID
2758 BOTTOM OF SEARCH LIST (BF32) 27D5 GO MARK ROM IN THIS SLOT >>27E8
275C ONLY ONE DEVICE ON LIST >>2774¢
275F ONLY ONE DRIVE ON BOOT SLOT >>2769 27D7 UNKNOWN CARD, CHECK ROM TO
2761 CHANGE DRIVE NUMBER 27DB  SEE IF IT WILL HOLD A VALUE
2763 STORE OTHER DRIVE NEXT TO LAST (BF32) 27E1 FOR SOME TIME.
2767 CURRENT SLOT ONLY SLOT ON LINE >>277%
2769 GET OTHER DEVICES
276A MOVE THEM AHEAD OF CURRENT DRIVE (BF32)
276E STILL MORE TO DO >>2769
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ADDR DESCRIPTION/CONTENTS ADDR DESCRIPTION/CONTENTS
2844 TWO DRIVES. BUMP DEVICE COUNT
27E8 WE FOUND ROM IN THIS SLOT 2845 AND PUT SECOND DRIVE ON SEARCH LIST (BF32)
27EA CONVERT SLOT NUMBER 2848 STORE FINAL DEVICE COUNT (BF3l)
27ED TO A BIT POSITION (2801) 284B SHIFT DRIVE INDICATOR BACK TO CARRY
27F6 AND OR INTO SLTBYT (BF99) 284C GET LOW BYTE OF DEVICE DRIVER ADDRESS (267A)
27F6 RETURN TO CALLER 284F PUT IN GLOBAL PAGE FOR DRIVE 1 (BF180)
2852 ONLY ONE DRIVE »>>2857
27F7 khkkkkkkhkhkk® DATA AREA khkkkkkkhkkhkhkkhkhkhhkhkhkhkkkkhkkhkkkkkkkkhkhkkhkkkkkkkk 2854 PUT IN GLOBAL PAGE FOR DRIVE 2 (Bf‘zg)
2857 GET HIGH BYTE OF DEVICE DRIVER ADDRESS (267B)
27F7 DISK 1I DEVICE DRIVER ENTRY POINT 285A PUT IN GLOBAL PAGE FOR DRIVE 1 (BFll)
285D ONLY ONE DRIVE »>>2862
27F9 DEVICE SIGNATURE FOR: 285F PUT IN GLOBAL PAGE FOR DRIVE 2 (BF2l)
27FB  +0,+2,+4,+6 = THUNDERCLOCK 2862 RETURN
27FD +1,+3,45,+7 = DISK
27FF (+7 NOT CHECKED) 2863 ek ok dkdkkk HANDLE SMART PORT khkdhhkhkdhkkhdkhhkhkhkkkhkhkhhkhkhkkhkhkkkkhkhhkkh®
2801 BIT POSITION TABLE FOR SLOTS 2863 PUT LEFT NIBBLE OF STATUS BYTE IN $12 <28C9>
2894 (ALSO USED IN CHECKSUM CALCS) 2866 GET HIGH BYTE OF SLOT ROM ADDRESS
2868 STORE IT IN RELOC DATA AREA (267B)
2809 **kkkkkkx*k*x COMPUTE AUTOSTART ROM CHECKSUM **¥kkkkkkkkkkkkkkhkkks 286B GET PRODOS ENTRY, LOW BYTE (267A)
286E POKE INTO PRODOS CALL (2895)
2809 --—- 2872 ADD THREE TO GET SMARTPORT ENTRY
280A GET ZERO IN INDEX REGISTER (2861) 2874 POKE INTO SMARTPORT CALL (2898)
280D POINT TO $FBP9 ("APPLE II" IN ROM) 287A POKE IN HIGH BYTE TO SMARTPORT CALL (2899)
280F MAKE SURE UPPER CASE 287D AND TO PRODOS CALL (2896)
2814 UPDATE CHECKSUM (2841) 2880 CONVERT HIGH BYTE TO UNIT NUMBER
2817 PUT HIGH BIT IN CARRY (2801) 2884 STORE UNIT NUMBER
281B DO 8 BYTES IN ALL (2804) 2886 PRODOS STATUS CALL
2828 ACCUM = $08 2888 STORE AS COMMAND CODE
2824 ACCUM = $80 288C ALSO ZERO BLOCK NUMBER
2826 TURN ON HIGH BIT (2801) 2899 SET BUFFER ADDRESS SET TO $1000
2829 ADD A FUDGE FACTOR 2892 JUST IN CASE IT'S NEEDED.
282B OH NO! A CLONE! »>>2834 2894 SELF-MODIFIED TO CALL PRODOS DEVICE DRIVER. <090¢>
282D PASSED THE TEST...RETURN WITH MACHID 2897 SELF-MODIFIED TO CALL THE SMARTPORT <0d90>
282F RETURN 289A WITH A STATUS COMMAND.
2830 ELSE, RETURN WITH ZERO MACHID 289B PARMLIST AT $28AB
2832 RETURN 289D GET NUMBER OF DEVICES ON LINE (2672)
28A0 NONE ON LINE! »>>28C6
2833 ***DEVICE DRIVER IN GLOBAL PAGE **¥**kkkkdkhhhkkkhkhhhhkhhdhhkhhhkkhk 28A2 INDICATE IF DRIVE 2 EXISTS.
28A4 PUT DRIVER ADDRESS IN GLOBAL PAGE <2833>
2833 SAVE CARRY (NUMBER OF DRIVES) 28A9 IS THIS SLOT 52
2834 GET HIGH BYTE OF SLOT ADDRESS 28AB NO. >>28C6
2836 MAKE IT SLOT NUMBER 28AD SLOT 2 BEING USED BY A STORAGE DEVICE? (267D)
2838 TIMES 2 28BY YES, TWO DRIVES IS ALL YOU GET! »>>23Cé
2839 USE LATER IN Y-REG 28B2 GET NUMBER OF DEVICES AGAIN (2672)
283A NOW GET SLOT*16 IN ACCUM 28B5 MORE THAN TWO DRIVES?
283C NOW HAVE @SSS@@¢@@ (DRIVE 1) 28B7 NO. >>28Cé
283D PUT DEVICE ID ON DEVICE LIST <277C> 28B9 SET CARRY IF DRIVE 4 EXISTS.
2840 GET BACK CARRY (NUMBER OF DRIVES) 28BB  PUT THEM IN SLOT 2
2841 ROLL CARRY INTO ACCUM 28BF PUT DRIVER ADDRESS IN GLOBAL PAGE <2833>
2842 ONLY ONE DRIVE. >>2848 28C6 GO PROCESS NEXT SLOT >>26FD
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NEXT OBJECT ADDR: 28Co

ProDOS Relocator -- V1.3 -- 2 DEC 86 NEXT OBJECT ADDR: 2962

28C9 **¥*xkxkxkx CONVERT STATUS FOR ID BYTE *¥*kkkkkkkkkkkkkkhkhkkhkkkkkkkk

28C9 GET STATUS BYTE

28CD SHIFT LEFT NIBBLE TO RIGHT NIBBLE
28D1 PUT LT IN §$12

2803 RETURN

28D4 * %k ok ok ok ok ok CHECK FOR PRODOS STORAGE DEVICE khkkkhkhkkkkkhkhhkhkkhhhkkhkhhkkk

28D4 RESET 1/0 CARD ROMS (CFFF)

28D9 CHECK 3 BYTES ON CONTROLLER ROM

28DE ANTICIPATE FAILURE

28DF NOT A PRODOS STORAGE DEVICE »>>28E6

28E5 SUCCESS--THIS IS A PRODOS STORAGE DEVICE.
28E6 RETURN

28E7 *kkkkkkx COMMAND LIST FOR SMARTPORT CALL **kkkkkkdkhkkhkhkkhhkhhhkkk

28E7 3 PARAMETERS

28E8 OVERALL STATUS CALL

28E9 PUT STATUS DATA AT $2653
28EB STATUS CODE IS $00

28Ec kkdkkkkkkik RELOCATION ROUTINE khkkkkkkkkhhhkhrkhkhkhhkhkhkkkkkhhkhkkhdhkhkk
(X/Y REGS CONTAIN TABLE ADDR)

28EC SAVE PASSED TABLE ADDRESS

28F0 ACCESS 1IGS STATEREG BYTE TO (C@68)
28F3 TURN OFF SLOT ROM, ENSURE ROM BARK ¢
28F8 ---

28FA GET OPERATION CODE

28FC VALID OPERATION? (4 OR LESS)

28FE NO, ERROR >>2972

2992 $14/15 --> OUTPUT BLOCK

290C $16/17 --> LENGTH

2915 NEGATIVE LENGTH? >>2974

2917 CHECK OPERATION CODE

2918 ZERO BLOCK? >>297D

291B NO, $12/13 = $18/19 --> INPUT BLOCK
2925 $1A/1B --> END OF INPUT BLOCK

2932 COPY BLOCK ONLY? >>29Al

2934 SAVE RELOCATION OPERATION CODE (2ACB)
293A SAVE NUMBER OF RANGES TO CHECK (2ACC)

293E -~~~

293F COPY START PAGES TO TABLE
294A ---

294B AND END PAGES

2956 ——-

2957 AND FINALLY, RELOCATION FACTORS
295F BUMP TO NEXT TABLE ENTRY <29A7>

———— e e e

2962 RESTORE OPERATION CODE (2ACB)
2967 RELOCATE INSTRUCTIONS? »>>2977

2969 khkkkkkkkkkk 2/3 - RELOCATE ADDRESSES Thkhkkhkhkkkkhkkkkhkhohkhkkhhhkhhhthkd

2969 NO, RELOCATE ADDRESS <2A49>

296C COPY BLOCK <29B2>

296F AND CONTINUE IF ALL WENT WELL >>28F8
2972 NORMAL EXIT

2973 RETURN

2974 JUMP TO ERROR EXIT >>2A3F

2977 kkkkkkkkkkk 4 - RELOCATE INSTRUCTIONS hkkkkhkkkkhhkhkkhkkkhkhkkkkkhkkkddd

2977 RELOCATE INSTRUCTIONS <2AlB>
297A AND THEN COPY BLOCK »>>296C

297D de g dode kg ok ke de ke k 3 - ZERO BLOCK ***kkkkkhkkkkhhkhdhkkhhkhhhkhhkhhhkhhkkhhhhkd

297D BUMP TABLE POINTER TO MEXT ENTRY <29A7>
2982 GET NUMBER OF PAGES TO DO

2984 NO FULL PAGES? >>2992

2987 ZERO AN ENTIRE PAGE

298C BUMP PAGE POINTER

298E AND DECREMENT LENGTH

2992 GET LENGTH OF PARTIAL LAST PAGE

2994 NO PARTIAL PAGE? >>299E

2997 ZERO PARTIAL PAGE TOO

299E DONE, GET NEXT TABLE ENTRY >>28F8

29A1 khkkkkkkhkkkk 1 - COPY BLOCK khhkhkkhkhhhhkhhkhkhkkkkhhkhkhhhkhhkhkhkhhkhkkkk

29A1 BUMP TABLE POINTER <29A7>
29A4 AND GO COPY BLOCK >>296C

29A7 kkkkhkkkkdkd ADVANCE TABLE POINTER hkhkkkkhkhkhhkhkhhkhkkhkkhhkhkkkkkhkthkxkkk

29A7 ADD FINAL ENTRY INDEX..
29AB TO TABLE ENTRY ADDRESS
29B1 RETURN

2932 kkkkkkkdkkd COPY BLOCK khkkhkdkhkkkhkhkhkhkhkkhkhkhkhhkhkkhkhkhkkhhkhkhhkhhhhkhhkhkkki

29B2 ---

29B6 INPTR < OUTPTR? >>29C3

29B8 NO, GREATER? »>>29E6

29BA MSB'S ARE EQUAL, CHECK LSB'S ALSO
29C2 EXIT IF EQUAL

29C3 INPTR < OUTPTR, COPY LAST PAGES FIRST
29C7 BUMP BOTH INPTR AND OUTPTR BY...

29C9 LENGTH-1 TO POINT AT LAST BYTE
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NEXT OBJECT ADDR: 29Dl

29D1 START WITH SHORT LAST PAGE LENGTH
29D5  ---

29D6 COPY BYTES BACKWARDS THROUGH MEMORY
29DD DROP ADDRESSES AND LENGTH BY 256
29E3 AND CONTINUE UNTIL FINISHED >>29D5
29E5 RETURN

29E6 INPTR > OUTPTR, COPY PAGES FORWARD
29E8 HOW MANY FULL PAGES LEFT?
29EA NONE? >>29FB

29EC COPY A FULL PAGE

29F3 AND BUMP ADDRESSES

29F7 DECREMENT LENGTH BY 256
29F9 AND DO ALL PAGES >>29EC
29FB GET LENGTH OF LAST PAGE
29FD EVEN PAGE BOUNDARY? >>2Ad8
29FF NO, COPY SHORT LAST PAGE
2A98 RETURN

2Aﬂ9 khkkkkkkhkkk ADDR/PAGE RELOCATE kkkkkkhkkkkkhkhkhkhkhkkhhkhkhkhhhhhkkhkkkhkkk

2AQ9 GET TABLE ENTRY TYPE (2ACB)

2A0D GET PAGE TO RELOCATE

2A@F RELOCATE A SINGLE ADDRESS <2A47>
2A12 BUMP BY 1 OR 2 BYTES (2ACB)

2A15 ADVANCE POINTER <2A63>

2A18 AND CONTINUE UNTIL COMPLETE >>2A#9
2A1A RETURN

2A1B hhkkkkkkkkkk INSTRUCTIONS RELOCATE khkkkhkhhhhkkkkkhkhhkhkkkkhkkkkkkk

2A1B ---

2AlD GET 6562 OPCODE

2A1F COMPUTE INSTRUCTION LENGTH <2A76>
2A22 INVALID OPCODE? >>2A35

2A24 3 BYTE INSTRUCTIONS?

2A26 NO >>2A2F

2A28 YES, 3 BYTE ADDRESS TO CORRECT
2A2A RELOCATE ADDRESS <2A47>

2A2D AND ADVANCE BY 3 BYTES

2A2F NEXT INSTRUCTION <2A63>

2A32 CONTINUE UNTIL FINISHED »>>2Al1B
2A34 RETURN

*kkkkkk* TNYALID QOPCODE **************f**

2A35 POP THE STACK

2A37 RETURN WITH POINTER TO BAD INSTRUC.
2A3B DIE HORRIBLY

2A3E RETURN

ProDOS Relocator -- V1.3 -- 2 DEC 86

NEXT OBJECT ADDR: 2A3E

2A3F kkkkkkkkkkk ERROR RETURN khkhkhkkhhkhkhhkkkkhhhhkkhkhkhhkhhhkhkkkhhdkhkhhkhkk

2A3F RETURN WITH POINTER
2A43 EXIT WITH ERROR CODE
2A46 RETURN

2A47 **kkkxkkxkk* PRIL,OCATE ABSOLUTE ADDRESS dkhkkhkkkhkhkhkhkhkhkhkhkhkhhkhhkhdhkdkik

2A47 GET PAGE NUMBER TO CHECK

2A49 GET NUMBER OF RANGES (LESS ONE) (2ACC)
2A4C IS IT PRIOR TO START OF THIS RANGE? (2ACD)
2A4F YES? >>2A58

2A51 NO, IS IS AFTER END OF RANGE? (2ADS5)

2A54 NO? »>>2A5C

2A58 ---

2A59 CHECK EACH RANGE »>>2A4C

2A5B RETURN

2A5C ---

2A5D ADD FUDGE FACTOR TO ADDRESS (2ADD)
2A60 AND UPDATE IT

2A62 RETURN

2A63 **kkxkkkkxk* RBUMP POINTER TO NEXT ADDR kkkhkkkkhkkdkhkhkhkkrkhhkhhkhkkkhkhk

2A63 -—---

2A64 ADD LENGTH TO POINTER

2A6B CHECK TO SEE IF WE ARE DONE
2A71 ---

2A75 RETURN

2A76 ***kkkkkkkkk COMPUTE INSTRUCTION LENGTH dkkkhkkkkkhkhkhkkhkkkhkhkhkhkhhkkikkk

2A76 A-REG CONTAINS OPCODE

2A77 TISOLATE LAST TWO BITS FOR LATER

2A7C USE LAST 6 BITS AS TABLE INDEX

2A7E GET BYTE WITH 4 LENGTHS IN IT (2A8B)
2A81 ---

2A82 USING TOP TWO BITS AS INDEX... >>2A88
2A84 SHIFT DOWN THE PROPER LENGTH

2A88 AND ISOLATE IT IN A-REG

2A8A RETURN

OABR *kkkkkkkkkk 5500 OP LENGTH TABLE **X**kkkkkkhkhkkkkhkhkhhhhhhhkhdkhk
EACH BYTE CONTAINS FOUR 2 BIT LENGTHS
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K}

ProDOS Relocator -- V1.3 =-- 2 DEC 86 NEXT OBJECT ADDR: 2A8B
ADDR DESCRIPTION/CONTENTS
2A8B ---

ZACB khkkkhkkkkkk RELOCATION DATA khkkhkhkhhhhhhhkkhhhhhhkhkhhkhkhhhhhhkhkhhhkxk

2ACB RELOCATION CODE (3,2,1)
2ACC NUMBER OF RANGES

2ACD START OF RANGE PAGES
2AD@

2AD5 END OF RANGE PAGES +1
2ADD ADDITIVE FACTORS

2AE5 khkkkhkkkkkk 2AE5_2AFF NOT USED khkkkkkkhkkkhhhhhkhkhkhhkhkhkhhkhhkhkhkkkhki

2AE5 NOT USED

THE REST OF THE RELOCATOR IS IDENTICAL
TO VERSION 1.2
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ProDOS MLI -- Vi.2 -- 6 SEP 86 NEXT OBJECT ADDR: D703 ProbD0S MLI -- V1.2 -- 6 SEP 86 NEXT OBJECT ADDR: D720
ADDR DESCRIPTION/CDNTENTQ ADDR DESCRIPTION/CONTENTS
D700 MODULE STARTING ADDRESS GU2E Volume switched
0040 Invalid pathname syntax
AhkhkRkhkkhkhkkhhkhkhkkhkhkhhkkkhkhhkhhkkkkxkkhkhkhhkkhkhhkikk gu42 Too many files Open
* * 0043 Invalid REF NUM
* PRODOS MACHINE LANGUAGE INTERFACE * 244 Nonexistent path
* THIS CODE IS MOVED INTO HIGH * 2945 Volume not mounted
* RAM ($DE@@-SFEFF) BY THE * P46 File not found
* PRODOS RELOCATOR. * 2847 buplicate file name
* IT PERFORMS ALL FILE MANAGEMENT * 2348 Disk full
* AND OTHER SYSTEM FUNCTIONS AND * 3949 Volume Directory full
* SUPPORTS THE HARDWARE IN A * 904A Incompatible ProDOS version
* DEVICE INDEPENDENT WAY. * 204B Unsupported storage type
* * gg4ac End of file
* VERSION 1.2 -- 6 SEP 86 * 984D Position past EOF
* * QJ4E Access error
FhkhkkhkhkhkhkXhkhkhkhkhkrkkhhkhhhkhhkhhkhkhkhkdkhkhkhkkkhkkkk ggsg Flle already Open
¥a51 File count bad
D7ﬂg * J J de ok ok ok Kk ok ZERO PAGE USAGE kdkkkkkkhkhkhkkkhkkhkhkkkhkkhkhkhkkhkkhhrkhhhhhkk¥ ﬂ1052 Not a ProDOS dlsk
9353 Bad parameter
2940 Pointer to caller's parmlist 24955 VCB overflow
0841 9956 Bad buffer address
-- device driver parmlist -- 9857 Duplicate volume mounted
2942 Command OU5A Bad volume bit map
2343 Unit Number
ﬂﬁ44 Buffer Pointevr D700 k ke kokkkkkkk S3CREEN LOCATIONS hkhkkkkkhkhkhkkhkhkhkhhkhkhkhkhkhkhkhkhkkhkhkkhhhkkhkkd
#0945
0946 Block Number 27598 For direct movement of text to screen
0947 2709
———————————————————————————— BTF1
2048 1/0 Pointer - Index Block or.. @7F2
2048 pointer into $F600 work buffer or.. 27F3
2048 caller's pathname buffer pointer Q7F4
0049 B7F5
294A I/0 Pointer - Data Block B7F6
0348 BIF7
[5]7:Ye] I/0 Pointer - Data Block Q7F8 3lot in use
Q04D
PB4E I/o Pointer - Caller's Data or.. D70Y **x*kkkkkx* RE[,OCATOR VARIABLE Rk kkhkhkhkhkhkhkhhkkhkhhhkkhhhkhhkhhkkhkxhkhkkkk
QG4E buffer pointer passed in parmlist or..
Q04E old 1/0 buffer 2278 Flag=1l when running on a 1IGS
20U4F

D70W khkkkkhkkkkk SYSTEM GLOBAL PAGE EQUATES kkkkkhkhkkhhkkhkhkrhhhhkkhkhkkkkdkhkk
D700 kkkkkkkhdkk MLI ERROR CODES kkkkkhkkhkhkhhhhkhkkhkhkhkhkhkhkkhkhhkkkhhkhkhkkk

BFOY Jump to MLI entry point
2099 No Error BF@3 JSPARE (Jump to S$EECF, QUIT code)
9001 Bad call type BFJ6 DATETIME vector
0004 Bad parameter count BFO@9 Jump to System Error
2025 Interrupt Table full BF@C Jump to System Death Handler
9927 1/0 Error BF@F System Error number
0Y28 No device connected BF19 Device Driver address table
2328 Write protected BF30 Slot/Drive last device
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ProbOS MLI -- V1.2 -- 6 SEP 86 NEXT OBJECT ADDR: D709
ADDR DESCRIPTION/CONTENTS

BF31 Count (-1) active devices

BF32 List of active devices by DEVID
BF58 Memory BITMAP for low 48K

BF70 Open file 1 buffer address

BF7E Open file 8 buffer address

BF84 Interrupt handler 1

BF82 Interrupt handler 2

BF84 Interrupt handler 3

BF86 Interrupt handler 4

BF88 A reg save during interrupt

BF89 X reg save during interrupt

BF8A Y reg save during interrupt

BF8B S reg save during interrupt

BF8C P reg save during interrupt

BFBE Interrupt return address

BF90 Date/Time

BF94 File open LEVEL

BF95 Backup bit

BF96 Temporary storage

BF9A Prefix flag (@ = no prefix)

BF9B MLI active flag

BF9C Last MLI call return address

BF9E MLI X reg savearea

BF9F MLI Y reg savearea

BFAQ HIGH RAM entry/exit routines

BFD@ Interrupt entry/exit routines

BFF4 Bank switch saved state ($EJ09 byte)
D7gﬂ dkkkkkkkkk SOFT SWITCHES kkdkkkhkhhkhhhhhkhkhkkkhkdkhhkhkhkdkkhdkdkkhkkkhhkkikk
caac Reset 8Y column mode

Cc@29 IIGS NEWVIDEO register

Co51 Set TEXT mode

Co53 Set Mixed text/graphics

Cc@54 Display Primary page

Cc@56 Set LORES graphics mode

ce83 Read/Write RAM 2nd 4K Bank

C@8B Read/Write RAM lst 4K Bank

CFFF Reset alternate 1/0 ROMs

D7gg kkhhkkhkkkkk PATHNAME -~ DATA AREA Ahkkhkhkkhkhkkkkhkhhkhkkkhkhkhkhhkhkhkhhkkhhkik

Prefix is at top of buffer such that a
negative index may be used to use it,
wrapping around to the pathname again.

ProDOS MLI -- V1.2 -- 6 SEP 86

D749

NEXT OBJECT ADDR: D700

pathname buffer

D8JJ kkkkkkkhk FILE CONTROL BLOCKS dkhkhkkhkhkkhkkkhkhkhhhhhkhkhhkhhhhkhkhkhkkkhhhdd

D8wBEY

D81
D8Y2
D8Y4
D8d6

D817

D3@8
D839
D8JA
D8YB
D8@C
D8JE
D810
D812
D815
D818
D81A
D81B
D81C
D81D
D81F

D829

File Control Block (FCB@) starts here..
Reference Number

THE FOLLOWING 6 BYTES ARE THE FILE 1D
Device Number
Dir Block HDR for Dir describing this File
Dir Block containing entry itself
File entry # in this Directory

Storage Type

Flags

1XXX XXXX Index Block Buffer Changed
X1XX XXXX Data Block Buffer Changed

XX1X XXXX Unused

XXX1 XXXX Directory entry needs update
XXXX 1XXX Storage Type Changed

XXXX X1XX Allocate new Master Index Block
XXXX XX1X Allocate new Sub Index Block
XXXX XXX1i Allocate new Data Block

Access Byte

Newline Character

Buffer Number (REF_NUM * 2)
Master Index/Key Block Number
Current Index Block

Current Data Block

Mark

End of File

Blocks Used

not used

Level

Flag - Write occurred if MSB on
not used

Newline Enable Mask

FCB1 through FCB7

DOBY kkkkkkkkkk VOLUME CONTROL BLOCKS kkkkhkhhkkkkhkkkhhhdhhhhkhkkhkhhkkkhhkk

D9gd
D9Y1
D91@
D911
D912
D914
D916

Volume Control Block (VCB@) starts here..
Length (@@UGLLLL)
File Name (Max 15)
Unit Number
Files Open Flag (if $FF)
Total Blocks
Blocks Free
Block Number of Vol Dir Key Block
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ProDOS MLI -- V1.2 ~-- 6 SEP 86 NEXT OBJECT ADDR: D918 ProDOS MLI -- V1.2 -- 6 SEP 86 NEXT OBJECT ADDR: DE2B
ADDR DESCRIPTION/CONTENTS ADDR DESCRIPTION/CONTENTS
D918 not used DE2B Build hash index into Command Table (X reg)
D919 not used DE34 Is this function code valid?
D91A Bit Map Pointer DE32 No >>DEB1
Block offset into multi-block bitmap of DE3C Set ($40) -> Parameter list
D91C next free bit. DE49 Get parameter count required (FD4D)
D91E Count of open files DE4C None? >>DE6A
DE4E Is parameter count correct?
D920 VCB1 through VCB7 DE58 No >>DEBS5
DE52 Check class of function (FD2D)
DAE o & % g K ek ok k BITMAP BUFFER kkdkdhkhkkkhkkhkkhhkhkhkhkhkhhhkhkhkkhkhkkhkkkkdk DESS Qu1t?
DE57 yes >>DE&7
DAG? Buffer lst half DE59 no,
DE5A $8X - Calls to I/O Drivers >>DE78
DBOY Buffer 2nd half DESC $CX/DX - Non System calls >>DE7B
DES5E Else, $4X - Interrupt support
Dcﬂﬂ *kkkdkkkkkk PRIMARY BUFFER hhkhkhkkhkhkhkhhkhhkhhkhkhkhhkkhkhhkhkhkkhhkkhkhkkkkhkk DESF Isolate type (ﬂ=ALLOC, 1=DEALLOCI 2=SPECIAL)
(Used for several things. DIRECTORY block offsets are DE61 Call Interrupt Support <DEFD>
mapped into it below) DE64 Then Exit to Caller >>DE82
DE67 Go to quit code via global page >>BFd3
DCU® Pointer Fields
%, kK DIRECTORY HEADER k&% DEGA *F**kkkhkkkkkkkhhhdhhkhkhhkhkhkhkdhkhkhkkkdkddktdhkhhhkihkdhhkhdhkhhkhkkhkhddkkkihkkkkkk
DCP4 Type/Length (TTTTLLLL) *kxkk%k M[,] GET TIME CALL ***k%%
chs Volu.me Name (Max 15) AhkRkhkkkRkhkhkhkhkkRTRAk KKk khdkdkkkkdkkk
DCl4 Reserved
DC1C Creation Datetime DE6A Call Date/Time driver <BF@6>
DC28 Version DE6D and exit to caller >>DE82
DC21 Min Version
DC22 Access Byte DE70 dkkkkhkhkhkhkkhkhkkhkhkkkhkkhkkhkkkhkhhkhhkhkhhkhhhkkhhhkhkrhkhkkhkhkdkkkkhhkkkhkhkkkhhkx
DC23 Entry Length **k%x%%* M1 READ BLOCK CALL Ehkkkkx
DC24 Entries per Block *kkkkk ML] WRITE BLOCK CALL ***%*%
DC25 File Count L I X T T
DC27 Bitmap Pointer $8¢¥ - Read Block
DC29 Entry number within parent's block $81 - Write Block
DC29 Total Blocks
DC2A Length of entries' in parent DE7( ——-
DC2B (remainder of first page of block) DE71 Set $42 -> 1 for READ, 2 for WRITE
DDOO (second page of block) DE75 Do Block I/O <DEBC>
DE78 Then Exit to Caller >>DE82

DE®G© kkkkkkkkk¥ MLI MAIN ENTRY POINT kkkhkkhkhkhkkhkhkkkhkhkkkkhhkkhhkkkkkik

DE@Y
DE@1
DE@2
DE@5
DEOB
DEGF
DE1C
DEL1F
DE20
DE24
DE28

Clear decimal mode

Retrieve status byte from stack

and store it in global page. (BF96)

Save Registers (BF9F)

Set ($49) -> Address of function code -1~
Set CMDADR ~> True return address
Retrieve status byte, (BF96)

push it onto the stack,

and pull it into status register.

Init Global Page System error to ¢ (BFUF)
Get Function Code

DE7B *hkkkkkrhkk $CX and SDX CALLS hkkkkhkhkkhkkhkhkkkhhkkkkkhkhkhhkkhkhhhkhhkkkk

DE78
DE7C
DE7F

Isolate function Index
Perform function and exit to caller <E@3E>

DES2 *hkkkkkkkkx EXIT TO CALLER hkkkkkhkkhkhkhkhkhkkhkkhkkhhhkkkhkhhhkhkkhhkhkkkk®
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ProDOS MLI -- V1.2 -- 6 SEP 86 NEXT OBJECT ADDR: DE82

DE82 Clear Backup

DE8S8A Error occurred?

DES8D Save test results

DEBE Disable interrupts

DESF Roll out most recent "active" bit (BF9B)
DE92 Get test results back

DE93 Store in X reg

DE94 Set up Return Address on stack (BF9D)
DE9C Put test results on stack

DE9E Put error code in A reg

DE9F Restore X reg (BF9E)

DEA2 Restore Y reg (BF9F)

DEA5 Put error code on stack

DEA6 Get RAM/ROM orientation (BFF4)

DEAY Exit via RAM Global Page >>BFAJ

DEAC hkkkkkkkkk NO DEVICE CONNECTED khkkhkkhkhkhkhkhkhkkhkhkhkhkhhhkhkkhkikhkhkkkkkkkhkik

DEAC -—---
DEAE Call System Error Handler (Global Page) <BF@9>

DEB]l ****k%x%x%%% pBAD SYSTEM CALL NUMBER ****%kkkkkkhkkddkkhhkkhhhhkhkkkk

DEBl ---
DEB3 Branch always taken >>DEB7

DEBS khkkkkkkkkk BAD PARAMETER COUNT khkkkkhkhkkhkkkkhhhdkkhkhhkhkhkkhkkhkhkhkkkkk

DEB5 ---
DEB7 Call System Error Handler <DEEl>
DEBA Exit to Caller >>DE82

DEBC khkkhkhkkkhkkd BLOCK I/o SETUP hAhkkkkhkkkkkhkhkkhkhkkhhdhhhkkkhhkkkhkkhhhhkikhk

DEBC ===

DEBE Save 0ld Processor Flags

DEBF Disable Interrupts

DEC@ Copy Parameters to $43-$47

DEC8 Save Starting Buffer Page in $4F
DECD Find last page + 1

DED@ Round up if Buffer not page aligned >>DED3
DED3 1Is this Memory already in use? <FC63>
DEDé Yes, then exit with error >>DEE®

DED8 No, do Block I/O <DEE4>

DEDB Error? >>DEE#

DEDD No, then exit normally

DEDF RETURN

DEE# Error Exit

DEE1 Call System Error Handler <BF@9>

NEXT OBJECT ADDR: DEEl

DEE4 whkkkhkkkkhkk Block I/O khkkkhkkhhkhhkkhhhhhkkhhhkrkkkhkkhhkhhhkkhkhhkkkhkdkihk

DEE4 —---

DEE6 Force off unused UNIT bits

DEED Put Drive number in X reg

DEFl1 Put Device Handler Address in Jump Vector (FEBD)
DEFA Exit through Device Handler >>FEBD

DEFD *khkhkkkkkhkkkx Interrupt Handler khkhkkhkhkhkhhkhkhhkhkhkhkhhkkhkhhkkhkhkhkkhkkhhkkkkkdxk
ALLOC/DEALLOC

DEFD 3Save Call Type

DEFF Install unclaimed interrupt handler?

DF@1 No, normal ALLOC/DEALLOC >>DF@9

DF@3 Yes, install a handler for unclaimed interrupts. <FD23>
DFg6 Error? >>DF35

DF@8 No, done.

DFJ9 Test bit 0

DFJA 1=DEALLOC >>DF38

ALLOC

DF@C ~—--

DFYE Look for empty slot (BF7E)

DF15 His Address better be non-zero

DF19 Store Address of His routine in Global Page (BF7E)
DF22 And return the position number we used
DF28 Exit

DF29 sSkip this Vector

DF2B Last one?

DF2D No, check another >>DFgE

DF2F Yes, Table Full Error

DF31 Always taken »>>DF35

DF33 Bad Parameter Error

DF35 Call System Error Handler <BF@9>

DEALLOC

DF38 ---

DF3A Get Position Number

DF3C Can't be zero >>DF33

DF49 Or greater than 4 >>DF33

DF43 Make Index into Table from it
DF46 And zero His Vector (BF7E)
DF4D Then Exit
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ProDOS MLI -- V1.2 -- 6 SEP 86

NEXT OBJECT ADDR:

ADDR

DESCRIPTION/CONTENTS

DF4E dekdkkkkkkkk IRQ Handler dhkkhkhkhhkhkhkhhkhkhhkhkhkhkhkhhkhkhkhkhkhkhkhhhkhkhhhkhkhkkkhhkk

DF4E
DF508
DF53
DF5D
DF60@
DF67
DF6E
DF72
DF75
DF78
DF7A
DF81
DF83
DF8B
DF8E
DF90
DF93
DF95
DF93
DF9A
DF9D
DF9F
DFA2
DFA4
DFA7
DFAS
DFAC
DFAE
DFB1
DFB3
DFB8
DFBA
DFBD
DFBF
DFC7
DFD7
DFDA
DFDC
DFE2
DFES
DFEE

DFF1

DFF2

Save A reg from Monitor (BF88)

And X,Y,S and P (BF89Y)

Is this ROM enhanced? (DFFl)

Yes, skip three pulls >>DF6E

And RTI Address (BFS8E)

Replace stack to original condition
Save active slot index (DFE7)

In bottom half of stack?

Yes, pop off 16 bytes and save them

Save $FA - $FF (top of zero page)
Is there a User Vector #l1 (BF8l)
No >>DF95

Yes, call it <DFF3>

His interrupt? >>DFBD

Is there a User Vector #2 (BF83)
No >>DF9F

Yes, call it <DFFé6>

His interrupt? >>DFBD

Is there a User Vector #3 (BF85)
No >>DFA9

Yes, call it <DFF9>

His interrupt? >>DFBD

Is there a User Vector #4 (BF87)
No, didn't find service routine. >>DFB3
Yes, call it <DFFC>

His interrupt? >>DFBD

Allow 256 tries, (DFF2)

then indicate error type 1 and
call System Death Handler. <BFOC>
Interrupt Serviced

Restore zero page (FDBD)

And stack (BFS8B)

Is this enhanced ROM? (DFF1l)

Yes, skip some stuff we used to have to do >>DFEE
Reload X and Y (BFS8A)

Disable I1/0 ROMS (CFFF)

Replace active slot number (ClYd)
Exit from Interrupt >>BFDY

ENHANCE FLAG. Set to 1 by RELOCATOR if new type ROM found.

(That is, if ROM IRQ Vector jumps below $DJ0Q)
Unclaimed IRQ Count. Incremented when an interrupt
is unclaimed (256 tries are allowed).

ProDOS MLI -- V1.2 -- 6 SEP 86

DFF3 User Interrupt
DFF6 User Interrupt
DFF9 User Interrupt
DFFC User Interrupt

DFFF ***%¥%%x%%% GY3TEM

NEXT OBJECT ADDR: DFF3

Handler #1 >>BF88@
Handler #2 >>BF82
Handler #3 >>BF84
Handler #4 >>BF86

ERROR HANDLER kkhkkkkhkhkhkkkkkhhkkhhkkkhkhhkhkkkhkkkkks

DFFF Save Error Code (BFGF)
E@83 Pop out of subroutine

EOK4 Exit to caller
EO38 RETURN

EQQ9 khkkhkkhkkkkd SYSTEM

with Error Code (BF@F)

DEATH HANDLER **%kkkkkkkkkdkhkhkkdhhkhhhhkkdhhkikikk

EJY9 Save Error number in X-REG
E@BA Turn off 80 column card (C@YC)
E@OBD Select standard Text display (C@51)

EJL0 Are we running
E@13 No. »>>E@1lA

on a IIGS? (2278)

E@l5 Yes, initialize IIGS video
EG17 by clearing NEWVIDEO. (C029)

EQLlF --—-

E@21 Blank next to last row of screen and (6750)
E®24 print "INSERT SYSTEM DISK AND RESTART" (FDE6)
E@27 on bottom row of screen. (97D@)

EfP2D Get error number back

EQJ2E Expect errors in range 80 to OF

EJ3¥ Make it ASCII

E@38 Put error number on screen (97F7)
EJ38 Infinite loop >>EQ3B

EG3E ****kkk*** DERFORM FILING OR AKX RKKAAAARRNARRRRRRARANKRRRRRRNAAR
kkkxxk* HOUSEKEEPING FUNCTIONS ****k%

E@3E Save function index (FE7F)

Ed41l Get INFO flags
E@44 Times 2

for this command (FD95)

E045 Store Command Number times 2 (FE7B)

Ed4A And use it to index into Address Table

EJ4E Set up Jump Vector with this function's (FEBD)
E@51 ..handler address (FD6E)

EY57 Signal Backup required after call

E@5C PATHNAME not required? >>EV63

EP5E Required - parse and validity check <E¢81>
E@#61 Bad Name? >>E@7A

EQ63 Reference Number in list? (FE7B)

EZJ66 No >>EdoD
EW¥63 Yes - check it

out <E1C7>

E@6B Bad Number? >>EO7A
EG6D Date/Time in list? (FE7B)
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NEXT OBJECT ADDR: £378

E@81 ***¥*k**** CHECK CALLER'S PATHNAME

E@81
E@8C
E090
EQ93
E@96
EZ98
E@G9C
EQ9E
EZAL
E@AS
EQA9
EJAB
EGAD
EOBO
EZB1
EOB3
EOB6
EOB9
E@BC
E@BF
E@C1
E@C7
E@C9
EOCB
E@CD
EGCF
E@DL1
EZD4
E@D7
EOD9
E@DC
EODE
EQEQ
EQE2
EGE4
EQE6
EOE8
EGEA
EQFO
EGF2

No »>>E@75

Yes - set System date just in case <BF@6>
Call Function Handler <EB7E>

If no errors then exit >>E@7D

Else - call System error handler <BF@29>
Return to caller

Indirect JUMP to Handler >>FEBD

kkkkhkhkhkhkhkdkkkkhkrdhhkhhhrhkhkkhkhhkkhk
**¥%%%x COPY TO MY AREA LA L

Set ($48) -> Pathname
Assume partial Pathname (FE84)

No Pathname in my area yet (D708)

Check length of caller's Pathname

Zero is no good >>E@F2

Nor is 65 or more >>EQF2

Save length (FE66)

Length + 1 (FE66)

Get first character of his name

Is it "/"2

No >>E@B1l

Yes - indicate fully qualified name (FE84)

Bump past "/*

Length of Index level is -1 initially (D769)
First character of Index level {counter) (FE80)
Start of upcoming Index level in name (FE82)

At end of name yet? (FE66)

Yes >>EOF6

No - get next character in his name
Is it “/"?

Yes >>El@B

No - lower case?

No >>E@D1

Yes - force upper case

Copy to my Pathname buffer (D700)
Increment Index level counter (FES0)
Subsequent characters may be A-~Z,0-9 or
Increment Index level counter (FES84)
First character must be alphabetic >>E@EA
Is it "."?

Yes - get next character >>E@BC

No - is it special or control character
Yes - Bad Pathname then >>E@F2

Is it numeric?

Yes - get next character >>E@BC

Is it Alphabetic?

If so get next character >>EZBC

Else

>>EQDE

37

ProDOS MLI -- V1.2 -~ 6 SEP 86 NEXT OBJECT ADDR: EUF3
ADDR  DESCRIPTION/CONTENTS

EOF3 Bad Pathname

EJF5 RETURN

EOF6 ---

EOF8 Any characters in last Index level? (FE80)

EOFB Yes >>Eld1

EQOFD No, zero characters in it (FE30)

El¥d And toss out last /"

E191 ---

Eld2 Mark end of name with $09 (D709)

E1@5 Name too long? >>EQF2

E1ld7 No - save final length (FE66)

E1¥9A Set X -> 0

E19E Last Index more than 15 characters?

El116 Yes - then no good >>EQF2

Ell2 Ssave output Index (FES85)

Ell5 Store length of previous Index level (FE82)

E118 Just before it in buffer (D7¢d)

EllB Restore output index (FE85)

E1lE And continue »>>EGB1

E120 End of Name

E12]1 Fully qualified name? (FE84)

E124 Yes >>E12B

E126 No - Got a Prefix (BF9A)

E129 No - error >>EJF2

E12B Else, okay to exit

BEl2C hhkkhhkbhhhkhhhkhhkhhhkkhhkhkhhhhkhhhkhhhkkhhkhkhkhkrhkhhhkrkhkhhkhkkhkkkkhrhkhkhkdk

El2C
E12F
E131
E136
E139
E13A

E13B
E13E
El49
El42
El144
El4B
E14D
E15¢
E152
El155
E157
E1l5A
E15C
ELl5F

kkdkkd ML] SET PREFIX CALL ***%%x
khkhkhkhhhkhkhkhkhhkhhkhkkkhkhhkhhkhhkhkkk

Copy Pathname <E#81>

It's okay >>E13B

Check length of Volume name (D70d)
If zero - no Prefix wanted (BF9A)
Exit with no error

RETURN

Get File entry for last index <E593>
Okay? >>El44

Invalid Pathname?

No - Out now! >>E182

Sub Directory file? (FE27)

No, error >>E180

Fully qualified path? (FE84)

Yes >>El155

No - use old Prefix also (BF9A)
Compute new Prefix Index (FE66)

Does new Prefix exceed 64 characters?
Yes - Bad Path error >>EQF2

Store new Prefix pointer (BF9A)
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ProbOS MLI -- V1.2 -- 6 SEP 86 NEXT OBJECT ADDR: E165
ADDR DESCRIPTION/CONTENTS

E165 Set Device Number of Prefix Directory (FE67)

E16B Save Keyblock for Prefix Directory (FE68)

El174 Copy Prefix to top of Path buffer (D700)

E177 (preceded by old Prefix if one exists) (D7¢9)

E17F Exit normally

E180 Bad File Type Error

E182 ---

E183 RETURN

E184 khkkkkhhkhkhhkdkhkhkhhkkhhkhhkhkhhhhhkhhkkhhhkhkhhhkhhkkhkhkhhkhkhdhkhhkhdhhhhhkhkdhhhkak

E184
E190
E19A
E19D
ElAl
E1AS
ELlA7
E1AB
E1AD
ELlAF
E1BO
E1B3
E1BD
ElCl
E1C5
E1lC6

*kkkkk* MLI GET PREFIX CALL ***%x%%
R N IR I,

Set ($4E) -> Data Buffer

Set Length = 64 (max)

Validity check buffer storage <FC46>
Error? >>E182

Get Prefix index (BF9A)

No Prefix? - Length = @ >>ElAB
Complement for length

Store in first byte of buffer

If null Prefix exit >>E1C5

Copy Prefix to caller's buffer replacing (D70d)
index level name length bytes with "/"

End it with a "“/"

Exit normally

EL1C7 ****¥*%*%* YALIDI[Y CHECK REFERENCE NUMBER ****%%kxkkkkhhkikhkddk

E1C7
EiCB
E1CF
E1D1
E1D2

(PASSED BY CALLER)

Get Reference Number

If zero then no good >>E228

If > 8 then no good >>E228

Save Reference Number

Multiply by 32

Result gives offset into FCB's (FE5A)

Get back Reference Number

File Control Block active this Reference? (D893)
No - Bad Reference Number >>E223

Get Buffer Number (D8@B)

Find Buffer address in Global Page <FC¢@>
No Buffer? »>>E214

Buffer okay, save Page Pointer in $48
Second block in $49

Set last Device used in Global Page (D801)
Finish setting up pointers (FEAS5)

($4A) ~-> 1lst Block of Buffer (data)

38

ProDOS MLI -- V1.2 -- 6 SEP 86 NEXT OBJECT ADDR: E1FE
ADDR DESCRIPTION/CONTENTS

E1FE ($48) -> 2nd Block of Buffer {index)

E200 ---

E2g1 Search all Volume Control Blocks (D91@)

E204 for the one which goes with requested unit (D8#1)

E209 ---

E2¢0F Can't find matching Volume Control Block

E211 So die with error type $0A <BFJC>

E214 No Buffer in open File Control Block

E2l6 So die with error type $OB <BFOC>

E219 1Is Volume mounted? (D9¢0)

E21C No, keep looking >>E299

E21E Save Volume Control Block index (FE59)

E222 Exit normally

E223 ---

E225 This looks wronglll! (FE5A)

E228 Bad Reference Number error

E22B RETURN

E22C Krkkkhhkhhhkhkkhkhkhkhkhkhkhkhkhkhkhkhhkkdhkdhhhhhokrhkkrh kR Ak khkhhkhhkhhkkdk ek

E22C
E22F
E239
E23B
E23D
E23F
E242
E244
E246
E249
E24C
E24E
E253
E258
E25D
E25F
E261
E263
E266
E269
E26C
E26F
E278
E27C
E27E
E281

kkkk*k MLI OWNLINE CALL ***%**xx
Ekkkkk Rk kkkkhkkkkkkkxkkdkhdkhk ok

Set ($4E) -> Data Buffer
Set Length = @

Get Unit Number

Do all Units? >>E244
No, Jjust one

Set length = 16 (FEA2)
Always taken >>E249
If all Units

Set Length = 256 (maximum) (FEA3)

Is Buffer in main RAM? <FC46>

No, then exit >>E281

Yes, zero out Buffer

Index into Data Buffer = $00J (FE82)

Get Unit Number again

Isolate valid bits

Specific Unit requested? >>E282

No, copy Device List from Global Page <E847>
Save Device Count (FE85)

Get last Device (FE92)

Generate return data for it <E282>

Bump data buffer index by 16 (FE82)

Get next Device (FE85)

And go do it >>E266

When done, exit

RETURN

<F1F5>
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NEXT OBJECT ADDR: E281

ADDR

DESCRIPTION/CONTENTS

E282
E285
E288
E28A
E28E
E291
E294
E296
E297
E29A
E29C
E2A2
E2A3

E2AS5
E2A8
E2AA
E2AD
E2AF
E2B2
E2B4
E2B6
E2B9
E2BB
E2Cl
E2C3

Save Device Number (BF3d)
Scan for the Volume Control Block <EB859>
Error? »>>E2C5
No
Read block 2 (Volume Directory) <EBC9>
Get Volume Control Block offset (FE59)
Volume Directory read OK >>E2A5
Bad read, save error number
Any file open? (D911)
Yes >>E2A2
Zero out this VCB entry (D90@)
Put error number in Accum
Always taken >>E2C5

Volume name exist? (D90@)

No >>E2AF

Yes, Files open? (D911)

Yes >>E2BB

No, set up Volume Control Block for new VOL <E8B4>
Error? >>E2C5

No

Was a duplicate Volume Control Block found? (FE7D)
Yes, then error >>E2CS5

See if the same Volume is still there (FE59)

If not, Disk Switch Error

Else, all is well - continue >>E2E3

EZCS khkkhkkhkkkkk ERROR hhkkhhhkhhkkhhhkhkkhhkkhkrkkhkhkhhkhkkhhhkhhkkhhkhhkkhkkrkrhkkkhdkk

E2C5
E2C6
E2CB
E2CD
E2CF
E2D2
E2DA
E2E1
E2E2

Store code in data buffer entry

Store Device Number in entry <E2F8>

Store error code next

Duplicate Volume error?

No - done >>E2EL

Store Device Number for duplicate next (FE7E)
No Duplicate now

Exit with error

RETURN

E2E3 kkkkkkkkkh MAKE ONLINE VOLUME ENTRY **%kkkkkkkkhkhkkkhhhkhhhhhhkhkhkkik

E2E3
E2EC
E2F3
E2F6
E2F8
E2FB
E303

Get name length for loop index (D994d)
Copy name to Buffer entry (D909)

Done yet? (FES80)

No, do another >>E2EC

Yes, find current Buffer entry (FE82)
Store Device number (BF30)

Return to caller

ProDOS MLI -- V1.2 ~- 6 SEP 86

NEXT OBJECT ADDR:

E363

E304 khkkkhkhhkhkkhkhkhkhkhkhkhhhkhhkhhkhkhkhhkhhkhhkhhkhhkhkhhkhkhkhkhhkhkhhkkhkkkkkhkkkhkkhhkrhkrdk

E304
E307
E309
E308
E30C

E30D
E30F
E31l1
E315
E317
E319
E31B
E31D
E323
E325
E328
E32A

E32D
E330

E331
E337
E339
E33C

E33D
E343
E346
E347
E34D
E34E
E350
E353
E356
E359
E35D
E362
E3638
E36C
E36F
E373
E375

*kx*%% MLLI CREATE CALL *¥*%%%
12331 e T I T

Follow Path to File <E5A6>
Error? -~ I'm expecting one >>E3@D
If File was found - Duplicate error

Return to caller

File not found?

No, then a real error occurred >>E30B
Yes, get requested storage type

is it 88, $01, $02 or $@32

Yes, carry on >>E31D

Is it $UD?

No, then exit with error »>>E32D

Get status of this device (BF39)

Exit on error >>E33d

Is there a free Directory entry? (FE63)
No »>>E331

Yes - continue >>E3BF

Indicate Bad Storage Type
Return to caller

Is this the Volume Directory? (FEGE)

No, we can extgnd it »>>E33D

Yes, indicate Volume Directory Full error
Return to caller

* EXTEND DIRECTORY FILE *

Save old current Block number

Allocate a Block on Disk <EA9C>

Save the number

Replace BLKNUM

Was there a free Block?

No, then exit >>E336

Yes, set up forward pointer in old one (DC@2)
to point to it (DC@3)

and Write old Directory Block <EBD5>
Error? Yes, then exit >>E330

Set BLKNUM ~> new Block number

Back point to old Directory Block (DC@2)
Loop until done >>E35D

Zero remainder of Block Buffer (DCO2)
(including forward pointer) (DD@@)

Loop until done >>E36C

Write new Directory Block <EBD5>
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ADDR DESCRIPTION/CONTENTS ADDR DESCRIPTION/CONTENTS
E378 Error? Yes, then exit >>E330 E43C 1Is this a Seedling file?
E37A Set BLKNUM -> Parent Directory block number (FEQE) E43E Yes >>E475
E380 Read Block with my entry <EBC9> E448 No, Directory file - Build Header in $F600
E383 Entry number within the Parent Dir. block (FE1®) E442 Copy completed Directory entry (FE27)
E386 None relocatablel!l E445 to $F600 buffer first (DCO4)
E388 Set ($48) -> Buffer E449 Loop until done >>E442
E38A Skip link pointers E44B Make Storage type SE in Header itself
E38C --- E45¢ Put "HUSTON" (Author) in Reserved area
E38D Count entries E458 and Version, Min Version, Access, (FDB8)
E398 Skip to next (FE1ll) E45B Entry-length, File count and (DC28@)
E399 Save LSB E45E Parent pointer from constants
E39D Add 1 to Blocks used E45F Loop until done >>E452
E39F and $208 to EOF mark (FD96) E463 EOF = $200 (FE3D)
E3A2 in entry E466 Copy Parent Block entry number (FE24)
E3A8 Loop until done >>E39D E46D Loop until done >>E466
E3AA Write back Block to Parent Directory <EBDS> E46F Copy Parent entry Length (FE19)
E3AD Error? then exit >>E3BE E475 Allocate a new disk block <EA9C>
E3AF Start all over now that there's room >>E304 E478 error? >>E4Bl
E47A Store it in key pointer of entry (FE38)
E3BZ dekkhkkkkkk ZERO SFegﬁ kkkhkhkhdkhkkkkkhkkhkhkhhhhkhhkhkkkhkhrhkhkhohhkkhkhkkikhd E480 and in BLKNUM for I/O
E484 Write zeroed (or DIR HDR) key olock <EBD5>
E3B2 Zero $F609J Block Buffer £E487 error? >>E4B1l
E3BE Return to caller E489 Bump parent's file count (FELB)
E491 Go update directory <E4B2>
E3BF dkkkdkkkkkk BUILD NEW FILE kkkhkkkkhkhkhhkhkhkhkhkhhkhkhkhkhkhhkkhkhhkhkkkkkxkhhhhkk E494 error? >>E4Bl
E496 Checkpoint Volume Bit Map and exit >>EB76
E3BF Call Zero $F6P@ routine <E3B2>
E3C2 Copy Datetime (Creation) E499 ****%%%%%%* POINT $48/49 AT DIRECTORY ENTRY ****kkkkkkkikkkkdkkkhhk
E3C4 to my variables
E3D9 Loop until done >>E3C4 E499 $48/$49 --> Entry
E3D2 Did he give Datetime (Creation})? E49D Skip link pointers (+4)
E3D3 Yes, carry on >>E3E® E49F File entry number counter (FE26)
E3D5 No, then use E4A2 —--
E3D7 System Datetime instead (BF90) E4A3 Skip to proper entry
E3E@ If Storage type is $08, $41, $02 or $@3 E4A6 Add entry length (FE19)
E3E2 force it to $1¢ E4AB (bump MSB)
E3E8 else use a $D@ E4AF (store LSB)
E3EA Find File name (FE82) E4B1 RETURN
E3ED OR Storage type to name length (D700)
E3F9 Store Type/Length (FE27) E4B2 **kkkkkxkx*x*x UPDATE DIRECTORY(S) khkkhkkhkhkhkhhhhkkhhkhkhhhkhhhkhhhhhkkhkkk
E3F3 1Isolate name length
E3F7 Copy File name to File Entry Buffer (FE82) E4B2 System date available? (BF9Y)
E465 Copy caller's Access Byte E4B5 no, forget it >>E4C2
NOTE: This should be validity checkedl!ll E4B9 yes, copy to last modified date field (BF90)
E40D and copy File type ) E4C2 turn on BUBIT (backup) if appropriate (FE45)
E412 ~-- E4CB set DEVNUM of parent (FE21)
E413 and AUX_TYPE E4D1 and BLKNUM (FE24)
E41C Copy Version and Min_Version (9,8) (FDB8) E4D7 reread DIR block containing entry <EBC9>
E41F constants to entry (FE43) E4DA error? >>E4B1
E428 1Indicate 1 Block used E4DC Point to proper entry in buffer <E499>
E42D Copy Directory Header Block number (FE22) E4E3 Copy constructed entry to buffer (FE27)
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ADDR DESCRIPTION/CONTENTS

E4EE 1Is this block the DIR HDR block?

E4F9 no, write this modified directory block <EBD5>

E4FC error? >>E4B1

E504 and then read DIR HDR block <EBC9>

E587 error? >>E4Bl

E509 in any case..

ES50B copy back update file count to HDR (FE1B)

E514 and ACCESS byte (with Backup) (FE18)

E51A re-write the HDR block <EBD5>

E51D error? >>E573

E51F is this the VOL DIR? (DC@4)

E526 yes, all done —-- exit >>E591

E528 1Is subdirectory, get PARENT ENTRY, (DC29)

E52B store in variable area (FE26)

E52E Get PARENT_ENTRY_LENGTH, (DC2A)

E531 store in variable area (FE19)

E534 get parent block number (DC27)

E53A read Parent Directory block <EBC9>

E53D error? »>E573

E53F find entry for this subdirectory <E499>

E542 system date available? (BF99)

E545 no >>E554

E547 yes,

E54B copy system date/time to... (BF94)

E54E modified date/time in entry

E554 write it back <EBD5>

E557 error? >>E573

E55B BLKNUM = HDR block number

E564 same block we have now?

E568 yes, go back and date stamp >>ES5I1F

E56A no,

E56E read HDR block <EBD9>

E571 and go back to date stamp parent DIR >>E51F

E573 error? then exit

ES74 **kkkkkxk*x NOT ProDOS VOLUME ERROR kkkkkhhkhkhkhkkdhkhkkkhkhkkhkkhhkhkkhrkk

E574
E577

RETURN

E578 kkkhkkkkkkk IS THIS ProDOS VOLUME? hhkhkkhhkhkhkhhohkkhkkkhkhhhhhhhkhkhkk

E578
E586
E588
ES58D
E58F
E591
E592

Does previous block ptr = @2 (DCY®)

no, not a ProDOS volume >>E574

else, (DCW4)

does VOL DIR's STORAGE TYPE = $E or $F?
no, error >>E574

else, ok

RETURN

ProDOS MLI -- V1.2 -- & SEP 86

NEXT OBJECT ADDR: E592

E593 d & dk gk ok ok ok ok GET FILE ENTRY hkhkkhhhhkhkhhkhkdkkhhhkhkkhkhkhkhkkhkhhhkhkhkkkhkhkkkk

E593
E596
E59B
E5A3
E5AS5

follow path to it's end <E5A6>
error? >>ES5AS5

copy file entry

and exit

RETURN

ES5A6 kkkkhkkkkk FOLLOW PATH TO A FILE kkkhkkkkkhhkhkhkhhkhkhkhkhkhkhkhkhkhhkkhkhkikk

ES5A6
E5A9
ESAB
ESAD
ES5AF
E5B7
E5C1
E5C4
E5C7
E5C8
E5CC
E5D1
E5D3

E5D4
E5D9
E5DA
E5SDF
E5E2
ESE4
E5E7
ESEC
E5FA
ES5FC
ESFD

ESFE
E603
E605
E60D
E612
E615
E617

get base dir's data <E723>

error? >>E5FC

another subdirectory in the path? >>E5D4
no, at end of path

$48/$49 --> SF6@4 (HDR)

copy part of HDR to file entry
File type = $F (Directory) (FDBM)
BLOCK = 2 (FE27)

No. blocks used = 4

EOF = $800

TYPE = subdirectory ($D9)

return to caller

RETURN

*%** SCAN DIRECTORY FOR FILE **¥*

indicate no free entry found as yet
signal in HDR block

zero count of names examined

find name in block <E6CD>

got it! >>E644

not yet, how many entries expected? (FE60)
less entry number I just searched (FE5F)
more file entries left to search? >>E5SFE
no, directory error

RETURN

yes, update entries left counter (FE68)
back to first buffer page ($49)

check next block pointer (DC@2)

if zero, directory error >>E5FA

read next block of directory <EBC9>

no errors, loop back for more >>E5DA
exit if error
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NEXT OBJECT ADDR: E617

ADDR

DESCRIPTION/CONTENTS

ProDOS MLI -- V1.2 -- 6 SEP 86

NEXT OBJECT ADDR: E692

ADDR

E618
E61B
E61D
E620
E625
E627
E634
E635
E638
E63B
E63C
E63E
E640

E641
E643

E644
E647
E64B
EG4F
E651
E655
E657
E65A
E664
E667
E66C
E675
E678
E689
E681
E684
Eo87
E689
E68B
E68D
E68E

E68F
E692

*** NO MORE FILE ENTRIES *¥**

free entry found in directory? (FE63)

yes >>E638

no, check pointers (DC@2)

is there another block after this one? >>E627
no... >>E638

yes, free entry will be.. {(FE24)

first in that block

indicate free entry available (FE63)

find next index name <E764>

exiting with error

no more indicies in path, file not found >>E641
else, path not found

RETURN

file not found error
RETURN

¥** FOUND FILE ENTRY ***

advance to next subdir in path <E75D>
end -- save entry no. and exit >>E6B5
get type of entry

subdir?

no, bad path then >>E63B

copy key block no...

to BLKNUM

and to current DIR block no (FE22)

go read key block of subdirectory <EBD9>
error? >>E68D

new file count (FEed)

check minimum version (DC21)

too new? >>E68B

count bits in reserved field of DIR hdr
-—- >>E684

there must be 5 bits on (normally $75)
(there are) >>E68F

or else, incompatible file format

RETURN

copy DIR HDR <E695>
and go scan for next level >>E5D4

DESCRIPTION/CONTENTS

E695 hhkkhkhkkkkx COPY DIRECTORY HDR hhkhkhkhkhhkhkhkhkhhkhkkkhkhkkhkhkhhkhkhkhkhhhhhhkkk

E695
E697
E69A
E6AQ
EGA7
E6AB
E6AE
E6B4

Copy:

CREATION, VERSION, MIN VERS, ACCESS, {DC1C)
ENTRY_LEN, ENTRIES_PER_BLK, FILE_COUNT (FE12)
volume directory? (DCO4)

if so, exit now >>E6B4

else, copy PARENT_ POINTER, (DC27)
PARENT_ENTRY NO., and PARENT ENTRY LEN (FEQE)
RETURN

E6BS o e de de de ke Kk Kk ke SAVE DIR ENTRY NO. & BLOCK khkhkhkhkhkkkhhhhhhkhkhkhhhhkkkhkkii

E6BS
E6BE
E6C3
E6CC

compute entry number {(FE1lA)

save it (FE26)
and the block it's in (FE24)
exit

EGCD ***%xk%kkk*x gpARCH ONE DIR BLOCK FOR FILE ***kkkdkkkhkkkkhhkkhhkhdhdkk

E6CD
E6D3
E6D9
E6DB
EoDD
E6EL
E6E3
E6E6
E6GES8
EGEB
EGEE
EGFO
E6F2
E6F5
E6FB
EGFE
E780
E704
E79E
E79F

E710
E714
E71A
E721

get entries in this block (FElA)
$48/$49 --> first entry

skip HDR? >>E710

no, non empty entry?

yes >>E6F@

no, do we need one? (FE63)

no >>E714¢

yes, remember it <E6B5>

don't need another one now (FE63)
skip to next entry >>E710

get length of name

count it (FESF)

save it for loop (FE8Q)

same len as we are wanting? (D769)
no, skip it >>E710

compare names (D70@)

we found it! exit

RETURN

skip to next entry (FE62)

end of block? if so, exit >>E7WF
bump $48/$49 by entry len

and go check next >>E&D9
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~-- V1.2 -- 6 SEP 86 NEXT OBJECT ADDR: E721

E723 *k ok kkokokokk GET DIRECTORY DATA khkhhhkkhkhkhkhkkhkkhkkhkkkkkhhhhkhhkkkhhkhhhirk

E723
E726
E72C
E732
E738
E741
E747
E74D
E753
E75D
E769
E763

find base directory <E77C>

error? >>E77B

zero out my variables (FESE)

set up device number {(BF30)

copy DIR HDR to my variables <E695>
copy TOTAL BLOCKS from VCB (D912)
copy BIT MAP Pointer from VCB (D91A)
copy Block No. of this directory (0046)
make second copy of file count (FE18)
advance to next subdir in path <E764>
and update index (FE82)

RETURN

E764 *%*k%%x%x%xk*x ADYANCE TO NEXT DIR NAME khkhkkkhkkhhkhkhkhkhkkhhkkhkkkhkhhhhhkkk

E764
E76B
E76F
E771
E774
E777
E77B

get this DIR's index (FE82)

add len of name to move index to next name (FE82)
still in prefix portion? >>E777

no, now starting caller's path suffix (BF30)

save last DEVNUM accessed (FE67)

return with len of next dir in path (D740)

RETURN

E77C hkhkkhkkdhkk FIND BASE DIRECTORY khkkkkhkkhkkhkkkhkkhkhhkkkhkhdkkhhhkhkhhkkx

E77C
E77E
E781
E784
E786
E787
E78A
E78D

E78F
E792
E799

E79F
E7A2
E7AS5
E7B3
E7B6
E7BC

get old PFIXPTR (BF9A)

fully qualified pathname? (FE84)
no >>E787

yes, no old PFIXPTR anymore
save old prefix index (FE83)
DEVNUM=0 (BF34d)

*%% SCAN VCB'S FOR A MOUNTED VOLUME ***

scan (D999)
got one >>E79F
else, bump to next VCB

**% FIND LAST DIR IN PREFIX OR TOL DIR **¥

store name length (FE8#)

same name as in pathname? (D709)
no -- skip it >>E794
save VCB index (FE59)
DEVNUM = VCB's unit no.
BLOCK =

(D919)
2 (read VOLDIR if no old PFIX)

ProDOS MLI

-— V1.2 -- © NEXT OBJECT

ADDR:

E7C4

E7C4
E7C7
E7CY
E7CB
E7CE
E7D3
E7DD
E7EQ
E7E2
E7ES

E7E7
E7ED
E7EF
E7F2
E7F5
E7FB
E7FD
E808
E8UB

E80C
E8YF
E817
E819
ES1E
E821
£824
E826
E82C
E82E
E831
EB33
E837
E83A
E83C
E83F
E841
EB844
E846

get old prefix index (FE83)

accumulate a new index (FE82)

no previous prefix? >>E7DD

find last name in prefix {(D789)

read prefix directory instead of vol dir (FE68)
read block <EBD9>

error? >>E7E7

is this the right directory? <E881>

Yes-—-exit. >>E88B

*** JF NOT THERE,
*** AND CHECK THEM

REMOUNT ALL VOLS **¥*
*kk

open files? (FE59)

yes, give up now >>E8#8

else, (FE83)

put back old prefix length (FE82)

copy DVCLST from global page <E847>

use last device accessed first >>E8UC

if none, get last in my device table (BF31)
volume not found error

RETURN

search for device in device table (FE92)
device not found >>E8¢8

when found, make it active device
remove it from table (FE92)

find its VCB <E859>

not found? >>EB846

volume mounted there? (FE59)

no >>E833

yes, open files here? (D911)

yes, skip it ~- get next unit >>E7FD
else read block 2 (vol dir)

read volume directory <EBC9>

error? >>ET7FD

mount volume on VCB <E8A7>

error? >>E7FD

is this his chosen volume? <E881>
no, try again >>E7FD

yes, exit

(BF39)

E847 **%kkkkk*x COpY GLBL DEVLST TO MY TABLE khkkkhhkhkhkhkhhkkhkrhkkhkkkhkk

E847
E84A
E84F
E855
E858

start with last device (BF31)
get a unit number (BF32)

copy it to device table (FE92)
return count of devices (BF31)
RETURN
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ADDR DESCRIPTION/CONTENTS

E85Q ***kkxkkk*x SCAN VCB'S FOR DEVICE NO. *%kkkkkkhkkkkkhhhhhhhhhkkhhkdk

E859 -—-

E85D scan VCB's for a given device number
E864 not it? >>E86B

E866 1is it, save VCB index (FE59)

E869 and exit normally

E86A RETURN

EB86B else, volume mounted here? (D9909)

E86E yes >>E874

E871 no, save VCB index to empty unit (FE59)
E874 ---

E876 bump to next VCB

E878 and go look at it >>E85D

E87A not found...

E87B any free entries? if not, error >>E87E
E87D else, all is well -- return empty VCB
E87E VCB table full error

E880 RETURN

E881 ***k%k%k** COMPARE DIR NAME WITH PATH LVL ****kkdkdrkhdhkidrkhkhhd

E881T -—--

E886 check DIR type (DC@4)

E889 VOL DIR or SUB DIR?

E88B neither >>E894

E88D yes..

E88F store len of its name (FES84)
E892 and go on >>E899

E894 error exit

E895 RETURN

E896 compare directory names (DC@4)
EB89C no match? >>E894

E8AS5 they match! exit

E8A6 RETURN

E8SA7 dkhhkkkkkk MOUNT NEW VOLUME khkkkkkhkkkkhkkkkkkkkhkhkhhkkkkhhkhkhhhhkkkkkx

EBA7 volume mounted? (FE59)

EBAD no, continue >>E8B4

ES8AF yes, same one as one wanted? <E94C>
E8B2 if so exit, else fall thru >>E90B

ProDOS MLI -- V1.2 -- 6 SEP 86

NEXT OBJECT ADDR: E38B4

EBB4 hdekkdkdkdkdkk SET UP VCB FROM VOLDIR khhkhkhkhhhhhhhhhhhdhhhkhkddhkkhdhdkkiikhkk

E8B4 zero out VCB
E8BF is this a ProDOS volume? <E578>

E8C2 no -~ exit >>E90@B
E8C4 duplicate vol in VCB's? <E930>
E8C7 yes =-- exit with that one instead >>E9@A

E8C9 get new volume's name length (DC@4)

E8D@ add to VCB index (FE59)

E8D4 and copy to VCB name field in empty VCB (DCW4)
EB8DF store in VCB name len field (D999)

E8S8E2 copy DEVNUM to VCB unit field (BF30)

ESE8 copy total blocks to VCB (DC29)

E8F4 copy block no. of vol dir to VCB

ESFE copy bit map block no. to VCB (DC27)

E90A exit

E98B RETURN

EQQC *****kkk*x COMPARE VOIL, HAMES TQO MAKE ***kxkkkkhkkkhhhkhhhkhhhhhkhkd
*hkkk ki SURE THEY MATCH khkkkk

E94C Get length (DC@4)

E911 Same in VCB? (D909)

E914 Save VCB offset (FE58)

E917 Different from VCB >>E924

E919 Store len to use as buffer index
E21A Add length to VCB offset to get (FES8)
E91D index into VCB (last char of name)
E921 Compare names (D90U)

E924 SEC if no match

E92B CLC if match

E92C Restore VCB offset to X-REG (FES8)
E92F RETURN

E93(Qg ****kxk*x*x*x [OOK FOR DUPLICATE VOL *%*kkkkhkhkhkhhhhhkhhhhkkhkkkhkhihkd

E933 start with first VCB

E932 ~--

E933 this VCB has same name? <E96C>
E936 no >>E947

E938 yes, files open? (D911)

E93B yes >>E951

E93F no, mark VCB empty (NAME=8) (D90d)
E942 (UNIT=0) (D919}

E945 and exit with no error >>E94F
E947 else,

E949 Dbump to next VCB

£94D and loop >>E932

E94F exit no errors

E953 RETURN
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ADDR DESCRIPTION/CONTENTS

E951 save flag (FE7D)

E954 and VCB index of duplicate vol (FE7E)
E957 exit with error

E958 RETURN

EQO59 **k%xkxk*x*x gop IF A QUANTITY OF FREE khkkhkkhkkkhkkkdkkhhkkkhhkhkkhkhk
**kkkx* BLOCKS IS AVAILABLE ON VOI ****x%

E959 any free blocks counted in VCB? (FE59)
E962 yes >>E9B6

*** CUMPUTE VCB FREE BLOCK COUNT **%

E964 no, how many bit map blocks are there? <EA98>
E%967 save it (less 1) (FE64)

E96C zero scratch (will count free blocks) (FE4E)
E972 no block found yet

E977 checkpoint bit map buffer <EB76>

E97A error? >>E9CA

E97F BLKNUM = bit map pointer (D91A)

E989 read block to buffer <EBD9>

E98C error? >>E9CA

E98E count free blocks marked <E9CB>

E991 drop no. remaining to do (FE64)

E994 none left? >>E99F

E996 some, BLKNUM = BLKNUM + 1

E99C go process that >>E989

E99F did we find a free bit? (FE59)

E9A5 no -- volume full >>E9C7

E9A7 save VCB bitmap block offset (D91C)

E9AA save free block count in VCB also (FE4F)
E9B6 are there enough to satisfy request? (D914)
E9C5 yes, exit

E9C6 RETURN

E9C7 volume full error
E9CA RETURN

EQCB ****%xx%%x*x SCAN AND COUNT BITMAP BLOCKS khkkhhkhkkkhhkhhkhkkkhkkhkhihkk

E9CB scan through both buffer pages

E9D2 counting one bits <E9F8>

E9DD ---

E9EP found free block already? (FE63)

E9E3 if so -- done >>E9F7

E9E5 any blocks found yet? (FE4E)

E9EB no >>E9F7

E9ED yes, compute total no. of bitmap blocks <EAU8>
E9F1 less number remaining (FE64)
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NEXT OBJECT ADDR: E9F4

E9F4 gives bitmap block with first free bit (FEe63)
E9F7 exit :

EQF8 ****xkx**%*x COUNT ONE BITS IN A BYTE ****kkkkhhkkkhkhhkkhkhhhhkdkkdhkk

E9F8 shift and...

E9FB count bits that are on (FE4E)
EAJ3 exit when byte goes to zero
EAJ7 RETURN

EAQ8 khkkkhkhkk COMPUTE NO. BITMAP BLKS -1 *hkkhkkhkkkhkhkhhkhkhkhkkkhhkkkkhkx

EAG8 get blocks on vol count (-~1) (FE59)
EAl4 -—--

EAl5 isolate top nibble of block count
EAl6 for bit map block count

EAl9 RETURHN

EAlA **kk*xkx*x% pPREE A BLOCK ON DISK ***kkkkkkkkhkkhhhkhkhkhkkhhkhhhhhhhkhd

EAlA save MSB (FE64)

EA1lD and LSB

EA21 block number passed too big for (D913)
EA24 volume size? (FE64)

BA28 yes, error >>EA98

EA2B no, get bit position for block no.

EA3l save it (FE63)

EA35 divide block no. by 8 (FE64)

EA38 giving byte offset as remainder

EA41 save byte offset (FEGA)

EA44 make quotient/2 into block index (FE64)
EA47 remember which page in that block (FE6C)
EA4A read bit map block (after checkpoint) <EB43>
EA4D error? >>EA97

EA4F are we at proper block of bitmap yet? (FE71)
EA55 yes! >>EA6D

EA57 no -=- checkpoint <EB76>

EA5A error? >>EA97

EA5C indicate block wanted in VCB (FE64)
EA65 DEVNUM of bitmap (FE6E)

EA68 read actual block directly <EB87>

EA6B error? >>EA97

EA6D get byte offset into page (FE6A)

EA78 which page? (FE6C)

EA73 get bit pattern to set (FE63)

EA76 page 8?2 >>EA80

EA78 no, turn bit on in page 1 (DB@®)

EA7E and continue >>EA86

EA80 turn bit on in page @ (DA99)

EA86 mark bitmap needs checkpoint

EA8E count block freed (FE8A)
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NEXT OBJECT ADDR: EA96

exit normally
RETURN

bad bitmap error
RETURN

EAQC ***%kkkk**x pPIND A FREE DISK BLOCK AND **kdkkkkhkhkkhkhhhkhkhkhhhhhhkhhkkkhx

EA9C
EA9F
EAAL
EAAG
EAAE
EAB1
EAB4
EABC
EABF
EAC2
EAC4

EACS
EACS8
EACB
EACE
EADD
EAE2
EAE7
EAEA
EAEB
EAFO
EAF1
EAF3
EAF6
EB@3
EBUB
EB20
EB21
EB27

% %k %k ok AND ALLOCATE IT hkkkkd
go read bitmap <EB43>

error? >>EAC4

first page ¢

scan lst page of bitmap for free block(s)
bump tm page 1 of buffer (FE6C)

bump page offset (FE6B)

scan 2nd page too (DBOW)

bump page (FE6B)

get next block <EB28>

continue >>EAAl

error exit

(DABY )

save byte index (FE6A)

shift combination of page no. and (FE6B)

byte offset left 3 bits to make (FE4F)

room for bit position.

depending on buffer page ... (FE6C)

reload bit pattern from page @... (DBWY)

or page 1 (DA@g) R

shift bit pattern, bumping block no. LSB
until a one bit is found >>EAF@

then shift it back the way it was

(with that bit turned off) >>EAFJ

store LSB of block no. (FE4E)

store updated byte:back in proper page {FE6C)
indicate bitmap needs checkpoint

one less block available in VCB (FE59)

return with new block no.
RETURN

(FE4E)

EB28 khkkkkkkkk GET NEXT BITMAP BLOCK **k kxkkkkdkkkkhhhkhkhhhhkhkhhhhrhkktkk

use blocks of vol to compute (FE59)
number of blocks in bitmap (D913)
just scanned last block? (D91C)
yes, no space >>EB72

no, get next block (D91C)
checkpoint old one <EB76>
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NEXT OBJECT ADDR: EB46

EB43 ¥**xkkk%x% READ BITMAP BLOCK ***kkkkkkkhkkhkhkhkhkhkhkkhkhkkhkkhkhkkkkhxkk

EB43
EB4C
EB4E
EB51
EB56
EB5C
EB5SF
EB61
EB64
EB66
EB69
EB70
EB71

EB72
EB75

have we read bitmap for this unit yet? (FE59)
yes >>EB5C

no, checkpoint bitmap of some other unit <EB76>
error? >>EB71

get new bitmap unit no. (D914@)

was bitmap modified? (FE6D)

yes >>EB66

no, read it <EB87>

error? >>EB71

save bitmap block offset times 2 (FE59)

(page number) (D91C)

exit

RETURN

disk full error
RETURN

EB76 **%x%kkkikkx CHECKPOINT VOLUME BITMAP **kdkkhkkkhkhkkkkkhkhkkhhkhhhhkhdhddkhk

EB76
EB77
EB7A
EB7C
EB7F
EB81
EB86

needs checkpoint? (FE6D)

no >>EB71

yes, write it <EBD1>

error? >>EB71

doesn't need checkpoint now
exit

EB87 kkdkkhkkkikk READ BITMAP kkkkkhkhhkhkhkhhkhkhhkhkhkhkhhhhhkhhhhhhkhkhkhkkhkdkdhhx

EB87
EB3A
EB94
EBA2

EBA4
EBAA
EBBY
EBBA
EBBD
EBC2
EBC5
EBC7
EBC8

save DEVNUM (FEGE)

copy block offset wanted (FE59)

BITMAP BLOCK = BITMAP PTR + BLOCK OFFSET (D91A)
set up read command

*%% READ OR WRITE BITMAP ***

save I/0 command

device = bitmap device (FE6E)
block = bitmap block (FE6F)
point to bitmap buffer (EA82)
do the 1I/0 <EBDF>

restore old DEVNUM (BF30)

ok? >>EBCS8

no, error exit

RETURN
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NEXT OBJECT ADDR: EBC38

EBC9 *kkhhkkkkk READ BLOCK DESIGNATED BY A,X khkhkkkkkhkhhhkkkkhkkhhkkdkhkkhk

EBC9 Put low byte of block number in BLKNUM
EBCB and high byte in BLKNUM+1

EBCD Read a block <EBD9>

EBD@ RETURN

EBD1 hkkkkkkkkk WRITE BITMAP khhkhhhkkkhkkkkhhhkhhkhkkkkhkhkhkhkhkhkhhkhhhhkhhkikk

EBD1 set up write command
EBD3 and go do it >>EBA4

EBDS kkkkkkkk® WRITE BLOCK khkdkkhkhkhhkhkhkhkhkhkhkhhkhhkikhhkhkhkhkhkkhkkhkkhkhkkhkkxkk

EBD5 set up write command
EBD7 and go do it >>EBDB

EBD9 hkkkkhkkhk READ BLOCK Khkkkhkkhhkkhkkkhkhhkhkhkhhkhkkkhkhhkhkhhhkhhkhkkhhkkkkkkikk
EBD9 set up read command
EBDB khkkkkhkkkk READ OR WRITE BLOCK khkhkkhkhkkkhkhkhkhkhkhkhkhkhhkhkxhkhkkkkkkhkkx

EBDB save I/0 command

EBDD where is my buffer?

EBDF save flags

EBE# and disable

EBE3 Set low byte of Buffer pointer
EBE5 to zero

EBE7 Initialize Global Page System error to ¢ (BFGF)
EBEA set I1/0 transfer occured flag

EBEF set unit to do I/O on (BF30)

EBF4 do block I/0 <DEE4>

EBF7 error? >>EBFC

EBFY9 no errors, restore things and exit
EBFB RETURN

EBFC error exit
EBFE RETURN

EBFF dhkkkkkhkhkkhkhkhkhxkdhkhhkhkhhkdhhkkhhkkkhkhkhkkhhkkhkhkhkhkhkhkhkkhkkhhhhkhhkhkkk

*kxkk* MLI GET_MARK CALL ****x#%
Ak k kR h kR AR RTRRRARR ARk hekhkh K

EBFF copy mark to caller's list from FCB (FE5A)
ECOF exit with no errors
EC19 RETURN
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ECll bad position error
ECl4 RETURN

EClS hhkkkhhkkhkhkhhkdkkkhkihkkhkhkhhhhhkhkhkdkhkhhhhkhkkhkkhhhkhhdokhhkhkhkhhhhdkdhkhhhhkihk

*kkakk M1 SET MARK CALL ****¥%
hkkkhhkhhhhhhhkThkhhkhhkhkhkhhkkhhhkx

EC1l5 set up to...

ECID copy user's mark to temporary

EC1lF new mark variable (FE7¢)

EC24 make sure it will not exceed EOF (D815)
EC29 else, error >>ECI1l

BEC2C ===~

*** STILL IN SAME DATA BLOCK? ***

EC32 get old mark (FE5A)

EC35 £find its block no. (*2) (D813)

EC3D compute distance in pages from old mark's (FE73)
EC41 block to new mark (FE4E)

EC47 earlier -- need new data block >>ECS58

EC4B too far forward -- need new block >>EC58

EC50 MSB's match? (D814)

EC55 then mark is still in this block >>ED79

EC58 check storage type (D8@7)

EC5B =zero? »>>EC64

EC5D seedling, sapling or tree?

EC61 no, special handling for DIR files >>EDAB

EC64 This is a bugllil
(The immediate addressing mode was used
where absolute addressing was intended.)
EC66 This will stomp on another FCB! (D8%9)
EC69 return with bad REFNUM error
EC6C RETURN

*** NEED DIFFERENT DATA BLOCK *¥**

EC6D copy storage type (D897)

EC73 o0ld data block needs writing? (D8&8)
EC78 no >>EC7F

EC7A yes, do so <EE83>

EC7D error? >>ECE8

EC7F see if new mark is outside the range of (FE5A)
EC82 the current index block (D814)

EC91 yes >>ECB1

EC95 yes >>ECBl

EC97 no, same index block (FE5E)

EC2A check storage type
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ADDR DESCRIPTION/CONTENTS ADDR DESCRIPTION/CONTENTS
EC9B sapling or tree are ok >>ED1é6
EDG4 need an index and data block
*** SEEDLING *%* EDP6 go allocate them >>ED2F
ECI9D seedling, check position (FE73) ED@9 set up block no. of subindex
ECA@ if position is outside of block @.. ED11l read it <EE@D>
ECA4 promote to sapling >>ED@4 ED14 error? >>ECES8
ECA6 else, (D8@C)
ECAE go get Key block (seedling data block) >>ED6F *** SAPLING/TREE - THIS INDEX BLOCK ***
*%* NEED TO CHANGE DATA BLOCKS **%* ED16 make block no. out of position (FE74)
EDIF wuse as an index to examine index block
ECBl does old index block need dumping? (D828) ED21 entry
ECB6 no >>ECBD ED27 if its zero...
ECB8 yes, do so <EE97> ED2B need new data block
ECBB error? >>ECES ED2F set flags for what to allocate (FESA)
ECBD check storage type (FE5E) ED38 new index block being created?
ECCO tree file? ED3A zero data block in any case <ED57>
ECC2 yes >>ECE9 ED3D if not index block that's it >>ED79
ECC4 no, sapling (FE74) ED3F Zero the Index Block 1/0 Buffer <ED45>
ECC9 1is position in first index block? ED42 and continue >>ED79
ECCC no, need master index, subindex and data >>ED2F
ECCE vyes, first index, reset flags <ED9F> ED45 ***Xk%%** 7ERO INDEX BLOCK I/O BUFFER *¥**%kkkkhkhkkhkhhkdkkhhdhhkhih
ECDl1 is this a seedling?
ECD2 if so, see if in first block >>EC9D ED45 ---
ED48 Zero first page
**% SAPLING *** ED4F and second page of Index Block I/O buffer
ED54 Restore pointer to beginning of buffer
ECD4 no, sapling, read its only index block <EE2A> ED56 RETURN
ECD7 error? >>ECES8
ECDC set block no. of index block ED57 ***&%%%k%%x 7ERO OUT DATA BLK I/0 BUFFER **¥ kX kkkkxkxkkkhkhhhkhhsnk
ECE6 Always branch >>EDl6
ED57 =—--
ECES8 Error exit ED5A Zero first page
ED61 and second page of data block I/0 buffer
*** TREE FILE/NEED ANOTHER INDEX BLOCK *** ED66 Restore pointer to beginning of buffer
ED68 RETURN
ECE9 reset flags <ED9F>
ECEC read master index block <EE2A> ED69Q *¥%*¥k¥x* READ FILE DATA BLOCK ***** Ak Ak rkkhkhkhrrkrhhdhtdhhrrhhs s
ECEF error? >>ECES8
ECF1 make index into block from (FE74) ED69 set block no. LSB
ECF4 MSB_of position/2 ED6B copy MSB drom index entry
ECFA 1is there a subindex there? ED6F ---
ECFC yes! >>ED®9 ED71 read new data block <EDF4>
EDG2 no, fall thru to make one ED74 error? >>ED9E
ED76

*** GET NEW INDEX BLOCK **%

reset block allocation flags <ED9F>
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ED79
ED8¢
ED86
ED91
ED93
ED95
ED98
ED9E

NEXT OBJECT ADDR: ED76

*** GOT DATA BLOCK WANTED ***

save previous mark in my variables (D812}
set new mark in the FCB (FE72)

($4A/$4B --> data block buffer)

$4C/$4D --> start of the page in

the data block buffer which contains (FE73)
the mark.

exit

EDOF khkkkkkhik RESET BLOCK ALLOC FLAGS khkkkhkhkkhkkhkkhkhkhkkhhkhkhkkhkkkkhkkkkkk

ED9F
EDAS
EDA7
EDAA

get flags (FE5A)

turn off low 3 bits (allocate no new
blocks to file) (D8@8)

RETURN

EDAB kkkkdkkkk SET DIR FILE POSITION kkhhhdkhhkhkhkhkkhkhkkhkkhhhkhkhhkkhkrkkkk

EDAB
EDAD
EDAF
EDB1
EDB4
EDB7
EDBE
EDC1
EDC3
EDC5
EDC8
EDCA
EDCD
EDCF
EDD1
EDD3
EDD6
EDD8
EDDB
EDDD

EDDF
EDE1l
EDE4
EDEA
EDEC
EDEE
EDEF

DIR file?

yes! >>EDB4

no, bad storage type error

go to SYSERR <BF09>

else, get page distance (FE4E)
make it into blocks (divide by 2)
new position beyond old? (FE73)
yes >>EDD1

else, use previous mark

copy to BLKNUM <EDDF>

error? >>EDEE

count it (FE62)

more to skip? >>EDC3

no, got it >>ED79

use next_block pointer in DIR block
copy to BLKNUM <EDDF>

error? >>EDEE

count it (FE62)

more to skip >>EDD1

got it now! >>ED79

*%* COPY LINK TO BLKNUM ***

copy block number link
to BLKNUM

if non zero,

then go read block.
else, EOF error

>>EDF@

RETURN
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NEXT OBJECT ADDR: EDEF

EDFJ kkkhkkkhkk READ FILE BLOCK Ihkkhkhkhkkhkhhhkhkhhhhhkhhkhkkhhkhkhkkhkhhkhhkhdk

EDF@
EDF4
EDF8
EDFA
EDFD
EE@2
EEYUC

set block number to read
store read I/0 command
read to $48/$49 buffer
read the block <EE50>
error? >>EEW@C
copy block no.
exit

just read to FCB

EEGD dede ok kok ok kk READ SUB-INDEX BLOCK kkhdkhkhkkhkkhkkhxhkhhkhkhkhkhehkkhhhkhkkkhkd

EEGD
EELl
EE13
EEl6
EE1B
EE1D
EE26

set read I/0 command

read to $48/$49 buffer

read the block <EE5¥>

error? >>EE26

save BLKNUM in FCB as current index
block. (D8YE)

exit

EE27 **%%%xkxk%x* WRTTE KEY INDEX BLOCK kkkkhkhkkkkkkkhkkkkhhhhkhkhhkkhhhkkkhk®

EE27
EE29

set write 1/0 command
Use bit instruction to skip over two bytes

EE2A ***xkxk*x*x pEAD KEY INDEX BLOCK dkkkkkkhhkkhkhkhkkhhhhkhkkhhkhhhhkhdkk

EE2A

EE2C *****x*x*x** READ OR WRITE KEY INDEX BLOCK dkkkhkkkkkkhhkkkhkhkhkhxhrhk

EE2C
EE2F
EE34

EE36
EE38
EE42
EE46
EE4B

EE59
EE51
EE52
EE5D
EE63

save command
block no. is key block in FCB (FE5A)
use $48/$49 buffer

*** 1/0 BLOCK ***

set I/0 command

and block no. (D8¢#)

must be non-zero block number

or horrible deathl

fall through to read/write block (D801)

**%* SET UP AND DO FILE BLOCK I/0O ***

(xreg = buff ptr in zero page)
disable

set up buffer pointer

get DEVNUM from FCB (D891)

set I/0 transfer has occurred flag



Beneath Apple ProDOS Supplement

50

ProDOS MLI ~- V1.2 -- 6 SEP 86 NEXT OBJECT ADDR: EE68
ADDR DESCRIPTION/CONTENTS

EE68 set unit no. from DEVNUM (BF34)

EE6D no errors have occurred yet

EE72 do block 1/0 <DEE4>

EE75 error? >>EE7A

EE77 no, exit normally

EE79 RETURN

EE7A else, exit with error

EE7C RETURN

EE7D *%*%%kkkkkk CHECKPOINT BITMAP & KEY BLOCK *%kkkkkkkkkkhkkhkhkhkikhkhkhkhhik

EE7D
EE8%

checkpoint bitmap buffer <EB76>
go write key block for file >>EE27

EE83 *%kkkkkikx CHECKPOINT DATA BLOCK BUFFER *%*%%kkkkkhkkkhkhhhhkhkhkkhhhhik

EE83
EE85
EE8D
EE9¢
EE9%4

buffer pointer at $4A/$4B

point to block no. in FCB

go write buffer to disk <EE36>

error? >>EEB4

go turn off $4¥ flag in FCB and exit >>EEAB

EEQ7 **kkkkkkk CHECKPOINT INDEX BLOCK BUFFER *%%*kkkkikkhhkhhkkhhhhkhhkkkhk

EE97
EE9A
EE9C
EEA2
EEA4
EEA7
EEA9
EEAB
EEB4

checkpoint volume bitmap <EB76>

use $48/%49 buffer

block no. is current index block in FCB
set to write

go write it to disk <EE36>

error? >>EEB4

no longer needs checkpoint

set flags accordingly (FES5A)

and exit

EEBS *****************************************************************

EEB5
EER8
EEBA
EEBC
EEBE
EEC1
EEC3
EEC5
EEC6

dhkkkk MTT OPEN CALL, **¥%%*x*x
kkkdhkhkhhhhkhkhhhkhhhkhhkikhkx

search path for file <E593>

found it? >>EEBE

no, bad path error

exit >>EEC5

else, see if FCB already open on file <EF9B>
for write. if not, continue. >>EECB

else, file already open error

RETURN

ProbOS MLI -- V1.2 -- 6 SEP 86 NEXT OBJECT ADDR: EEC6
ADDR DESCRIPTION/CONTENTS
EEC7 Error -- unsupported storage type
EECA RETURN
EECB get FCB index (FES5A)
EED1 free FCB found? »>>EED7
EED3 no, all FCB's in use error
EED6 RETURN
EED7 zero out unused FCB
EEE2 copy file ID fields to FCB
EEE5 (DEVNUM, DIR HDR BLK, DIR BLK, (FES5A)
EEE8 DIR ENTRY NO.)
EEF3 isolate storage type (FE27)
EEFB and copy to FCB (D887)
EEFE get access (FE45)
EF@3 DIR file?
EF@05 no >>EF99
EF97 yes, we are only reading (I hope)
EF09 update access flag in FCB (D849)
EFQE write protected? >>EF15
EF1J no, another FCB open on this file? (FESF)
EF13 yes, no touchie >>EEC3
EF15 storage type must be < $4
EF19 or equal to $D
EF1B else, storage type error >>EEC7
EF1D ---
EF1F copy key block, blocks used, and
EF21 EOF mark to FCB (FE5A)
EF31 BLKNUM = key block number
EF36 store REFNUM in FCB (FE62)
EF3C go check and assign I/0 buffer <FBB1l>
EF3F error? >>EF65
EF4l go find VCB and set buff ptrs <E1E2>
EF44 set current level in FCB (BF94)
EF4A seedling, sapling or tree? (D8@7)
EF4F no, skip next stuff >>EF7C
EF51 yes, make current mark in FCB outside
EF53 first index block to force a read of all (D814)
EF56 index blocks and BLOCK 4.
EF5A zero mark wanted, however (FE72)
EF6¢ go set mark to zero <EC32>
EF63 ok? >>EF81
EF65 no, save the error code
EF69 got and 1/0 buffer? (D8YB)
EF6C no >>EF74
EF6E yes, free it <FCOE>
EF74 mark FCB not in use
EF7A exit with error
EF7B RETURN
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ADDR DESCRIPTION/CONTENTS ADDR DESCRIPTION/CONTENTS
Fd¥l LENGTH = EOF - current mark (D815)
EF7C else, read key block to I/0 buffer <EDF4> FP1l9 are we already at EOF? (FEA2)
EF7F error? >>EF65 FB1C no >>FO2E
EF81 bump open file count in VCB (FE59) FOlE yes, EOF error
EF87 indicate files are open in VCB (D911)
EF8F put REF NUM in caller's parmlist (FE5A) F@23 else, zero length request? (FEA2)
EF99 exit with no errors F929 no >>F@2E
EF9A RETURN F@2B yes, set mark and exit >>FJEl
EFgB khkkkhkhkkk FIND A FCB kkkhkkkkhhkhkhhkkkhkhkhkhkhhkkhkhkkhkhkhrkkhkkkkhkkrkkkk F@ZE Valldlty check data buffer <FC46>
F@31 no good? >>F020
EF9B clear flags and index byte F@33 ok, get storage type for file <F200>
EFA6 --- F@36 standard kind of file?
EFA7 found a free FCB yet? (FE5B) F@38 yes >>F03D
EFAA yes >>EFAF FY3A no, DIR file >>F1A3
EFAC no, bump entry count (FE62)
EFAF FCB in use? (D80®) F@3D else, set mark (to read proper buffers) <EC32>
EFB2 yes >>EFC1 F@49 error? >>Fy2¢
EFB4 no, F@d42 set up buffer indexing <FJF8>
EFB7 save index to free FCB (FE5A) F@45 move all that can be moved out of data buff <F122>
EFBA flag that we found one F@B48 newline or len=@: exit now! >>FpZ2B
EFBF and skip this FCB >>EFDF FP4A newline enabled? continue block by block >>F@3D
EFCl -—-- FO4C at least 1 block's worth left to be read? (FE76)
EFC7 compare file ID's to see if this FCB (D8#9) FEY50 if not, never mind >>F@3D
EFCA is open on the requested file. (FE20) F@52 if so, store block count wanted (FE77)
EFCD no match? >>EFDF F@55 get FCB flags <F5D6>
EFD3 indicate FCB already open on file (FE5F) F@58 data block modified?
EFD6 write enabled? (D8£9) F35A yes, continue block by block for now >>F@3D
EFDB if not, allow multiple open access to file >>EFDF
EFDD else, error exit *** PAST DIRECT READ ROUTINE ***
EFDE RETURN
F@5C signal no read occurred yet (FE7A)
EFDF return index to start of FCB FYS5F read directly into caller's data buffer
EFE3 bump to next FCB FP67 set mark/read data block to caller's buff <EC32>
EFE5 and loop >>EFA6 FO6A error? >>F@D5
EFE7 when done, exit normally FUY6C bump buffer pointer to next location
EFE8 RETURN FP70 drop length remaining by 512 bytes (FE76)
Fg76 bump mark (FE73)
EFEQ hhkhkkhkRhkkhkhhkRkhkhhkkhkkhkkhhkhkhhkkkhkhkhkdhkkkkhkhhhhkhkhkkkkrhkhhkhhkhkkhkhkhhkkkkk Fg7E and mark‘s MSB as necesSary (FE74)
*kkkkkx MLI READ CALL ****i* FO81 check if we are out of index block (FE74)
Fkkdddkddd Rk Rk Rk Kk kdkokokkk F@87 drop counter of multi-blocks (FE77)
FB8A and keep on >>F@99
EFE9 point to data buffer <F1F5> F@8C end of multi-block read, put ptrs back <F195>
EFEC copy request length <F1DA> FP8F more to read? (FE75)
EFEF save access FB95 no, exit through finish-up >>F4El
EFFY set up marks <F287> FY97 yes, conventional block by block read then >>F@3D
EFF4 read access permitted?
EFF6 yes >>EFFC
EFF8 no, access error
EFFC will we read past EOF? >>F@23

EFFE

yes, (FE5A)
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ADDR DESCRIPTION/CONTENTS ADDR DESCRIPTION/CONTENTS
Fggg crossed index block? go do set mark >>F067 F122 khkkkkkkkk C\.)PY FROM I/O BLOCK BUFF *hhhkhhkhkkhkkkkhhkhhkhhkhkkrhhhhhh
F@9B make index block offset from mark (FE74) **kk%k TO DATA BUFFER ok ke ko
FPA4 BLKNUM = next block in index block EXITS IF: LENGTH GOES TO ZERO
FOAA zero entry? NEXT BLOCK IS NEEDED
FOB2 if so, no direct read can occur until next (FE7A) NEWLINE IS FOUND
FUB5 set-mark/read >>FUBA ON EXIT: OVERFLOW FLAG SET IF DONE
F@B7 get MSB of BLKNUM OVERFLOW ZERO IF NEXT BLOCK NEEDED
FUBA (put index ptr back)
FIBE finish setting BLKNUM MSB F122 «--
F@CO if no read occurred within setmark, (FE7A) F123 partial page to move? >>F12D
FOC3 go back to setmark call >>Fg67 F125 no, any full pages left? (FE76)
FAC7 disable F128 no, read complete >>F17C
FOC8 do 1/0 to caller's buffer directly F12A yes, drop MSB of request length (FE76)
FOCC 4o block 1I/0 directly <DEE4> F12D ---
FOCF error? >>F@L4 F12E copy one byte $4C --> $4E
F9D2 go back for more >>F@6C F132 check for newline if carry set >>F165
F134 ---
*** ERROR CLEANUP *** F135 end of requested chunk >>F154
F137 =---
FOD4 --- F139 more bytes to copy >>F12E
FOD5 --- F13B end of page, bump pointers
FOD6 set buffer ptrs/VCB <F195> F13F bump new mark (FE73)
FODA -~=-- Fl147 finished first page of block buffer?
FODB finish up I/0 <FOELl> F14B if so, continue >>Fl2E
FIDF exit with error F14E no, need another block from disk >>F17F
FOEJ RETURN F154 another page in request length? (FE76)
F153 no >>F1l6F
FgEl khkkhkkkkhh I/O FINISH UP hhhkkhhkhkhhkhkhhkhkhhhkhkhhhhhhkhhkhkkhkktxhkhhkhhkxhk F156 more in this block-page? >>F15E
F158 no, on last page of block?
FJE1l --- F15C no »>>F16l
FOE4 return actual length read in caller's list (FEA2) F15E yes, drop request len by one page (FE76)
F@F5 and exit by setting new mark >>EC32 Fl61 Dback up to next byte again
F162 go copy next page >>F137
FQFB d ke g ok ke de ok Kk k SET UP BUFFER INDEXING dhhhkhkhhkkhkkdkhkhhhkhkhkkhkhkhkhkkkrhkkihkik
F165 check for newline
FOF8 ——- Fl6D not it, never mind! >>F134
FOFC back up pointer to data buffer by an Fl6F else, were we done with page?
FOFE amount equal to the LSB of the mark (FE72) F1790 no >>F17¢C
Fl@l (which makes indexing easier) F172 yes, bump pointer
F167 newline mode enabled? (D81F) F174 and mark (FE73)
F18B no, CLC >>F117 F17C set overflow flag (read completed) (F194)
F18D yes, SEC
F1OE copy newline mask (FE79) F17F update mark LSB (FE72)
Fl1l1l and newline character (DS0A) F184 bump request count if necessary
F117 first char index is LSB of mark in YREG (FE72) F185 wupdate count LSB (FE75)
F1l1A $4C/$4D --> page containing mark F18B point beyond data in caller's buffer
FllE request count LSB in XREG (FE75) F193 ~--
Fl21 exit F194 and exit
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ADDR DESCRIPTION/CONTENTS

NEXT OBJECT ADDR: F194

F195 dkkkkxkkk CLEANUP AFTER DIRECT I/O kkkhhkkhkkhkkkhkhkkhkrxhkkhdhhkdhkhhkkik

F195 restore caller's data buffer pointer
F1A@ go set buffers/find VCB and exit >>ElE2

FlA3 **%%%%xk*x* DTRECTORY FILE READ kkhkhkhkkhkkhkhkhkhkhhkkkkhkhhkhdhhhkkdk

F1A3 set mark/read <EC32>

F1A6 error? >>F1D7

F1A8 set up buffer indexing <FOF8>

F1AB move data from 1/0 buffer <F122>

F1AE need next block? >>F1lA3

F1Bd no, finish up I/0 <FEl>

F1B3 ok? exit »>>F1D5

F1B5 not ok. EOF error?

F1B8 no, out now >>F1D6

F1BA yes, point beyond EOF anyway? <ED79>
F1BD zero out data block I/0 buffer <ED57>
F1C5 dummy up an empty DIR block with previous (D818)
F1C8 pointer and no forward pointer in I/O
F1CA Dbuffer.

F1CC =zero out current block no. (D819)
F1D5 return to caller

F1D6 RETURN

F1D7 finish up and error exit >>FUDA
F1DA **%k%kk*xk COPY CALLER'S I/O LENGTH dhhkkhkhkhkhkhkkkhhkhkhkhhkkhhkhkhhkhhhhr

F1DA copy request length to LENGTH and
F1DC a temporary variable

F1ED pick up ACCESS flcgs for file (FES5A)
F1F3 exit to caller

F1F4 RETURN

FlFs wkkkkhkkk POINT $4E/$4F TO CALLER'S khkkhkhkhhhhkkhhhkkkhkhkkhhkdhhikt
*kkkk* DATA BUFFER hkkhkkk

F1F5 set up pointer

F200 YREG --> FCB (FE5A)

F203 AREG = storage type (D8@7)
F206 exit

F2i7 ***kkkk*xk COPY FILE MARK AND COMPUTE Khkhkhdkhdkhkhkhrkkhkkhdhhhhkirk
**k%*x* AND COMPARE END MARK *HAKER

83
ProDOS MLI -- V1.2 -- 6 SEP 86 NEXT OBJECT ADDR: F207
ADDR DESCRIPTION/CONTENTS
F287 ~---

F20D copy file mark (D812)

F213 and set previous mark also (FE55)

F216 add length giving new mark in scratch area (FEA2)
F21D (3 byte addition)

F225 will new mark exceed EOF? (FE4E)

F233 return with carry set accordingly

F234 kkkkkkkkk SET NEW MARK & EOF hkdkhkhhkhhhkhhhhhkhkkhkhhhkkhkhhkhkxhdhhkhhk

F234 set up indexes <F266>

F237 set new EOF in FCB (FE52)

F23D and new mark (FE55)

F243 save new mark in scratch variable too (FE4E)
F24A does mark exceed EOF? <F266>

F24D if so, we must extend EOF <F225>

F253 save old EOF (D815)

F25B set new EOF to mark if necessary (FE4E)

F261 ~---

F265 exit

F266 subroutine to set 3 byte indexes
F26D RETURN

F26E kkhhkhhhkhhkhkhhhkhhkhhhkdhkhkhhhkhkhkkkhhhhkkkhkhkkkhkhkhkkhhhhkhhkkhkkkhhk

*kkkkk M[,T WRITE CALI, **%%*%*
kkhhhkkhkkkkkhkkkhkhkhhkhkkkkhkhkk

F26E copy request length <F1DA>

F272 copy file mark <F207>

F275 extend EOF if needed <F250>

F279 write access enabled?

F27B yes >>F281

F27D no, access error

F281 check status of this device <F431>
F284 error? >>F2C1

F286 request length = @? (FEA2)

F28C no »>>F291

F28E yes, exit through finish-up >>FOEl

F291 find caller's data buffer <F1lF5>
F294 check storage type

F296 if DIR file, error >>F27D

F298 set mark/read blocks <EC32»

F29B error? >>F2Cl

F29D get FCB flags <F5D6>

F2A¥ any new blocks needed?

F2A2 no >>F306

F2A4 vyes, allocating them

F2A6 ---
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ProDOS MLI -- V1.2 -- 6 SEP 8¢ NEXT OBJECT ADDR: F2A7
ADDR DESCRIPTION/CONTENTS

F2A7 count number of blocks needed

F2AA store number needed (FES5C)

F2BO see if the blocks are available <E959>

F2B3 no, disk full >>F2Cl

F2B5 yes, get FCB flags <F5D6>

F2B8 master index block needed?

F2BA no >>F2CY

F2BC yes, go add it <F381>

F2BF and go on if no errors >>F2D5

F2Cl error,

F2C2 set new mark/EOF <F234>

F2C6 and finish I/0, exit with error >>FgDA

F2C9 check FCB flags again <F5D6>

F2CC need sub-index block?

F2CE no >>F2D5

F2D@ yes, go do it <F3BD>

F2D3 error? »>>F2Cl

F2D5 buy a new block for data <F411>

F2D8 error? >>F2Cl1

F2DA get FCB flags <F5D6>

F2DD indicate index buffer changed

F2DF no new blocks needed now

F2E1 update FCB dlags (D8¢8)

F2E7 make index block offset from mark

F2EF store new block no. in index block (FE4F)

F2FC and store it as current data block (FE5A)

F306 set up buffer indexing <F@F8>

F309 start writing <F311>

F30C go see if more blocks are needed >>F298

F30E I/0 finish up when done »>>FUElL

F311 *****x**%* COPY WRITE DATA TO I/O BLOCK ***kkkkkkkkkkhdkhkhkhkkdhkk

F311
F3l4
F31cC
F31D
F31F
F324
F327
F32B
F333
F337
F33a

lower request count by 1 (FE76)

copy partial page from caller's data

to I/0 block buffer

next page in caller's area

bump mark by $18¢ (FE73)

still in same I/0 block page?

yes >>F31C

no, clear overflow (I1I/0 incomplete) >>F361 -

ProDOS

MLI -- V1.2 -- 6 SEP 86 NEXT OBJECT ADDR: F33A

any complete pages left to write? (FE76)
no >>F351

yes, more in this page?

yes >>F34A

no, first block-page?

no >>F34D

yes, one less complete page to do (FE76)
readjust index

continue with full page >>F324

a few bytes left to write? >>F35E

no, bump data buffer by $109

and mark (FE73)

set overflow (1/0 complete) (F194)

store L3B of mark (FE72)

and of request count (FE75)

indicate data block modifed <F5D6>

and DIR entry needs update

advance pointer into caller's buffer (FE72)
set FCB flag to indicate write occurred <FA2C>
exit

F381 hkkkkkkkhx ADD NEW MASTER INDEX BLOCK khkkkhkkhhhkkhkhkkkhkhkkkhkkhkkkkhd

F381
F384
F386
F389
F38B
F38D
F390
F392
F395
F397
F39a
F39C
F3AB
F3B5
F3B8
F3BA

(MAKE A TREE FILE)

add higher level <F3CA>

error? >>F3C9

get storage type <F200>

tree?

yes >>F392

no, add another level <F3CA>

error? >>F3C9

buy another block <F411>

error? >>F3C9

maie offset into current index block (FE74)
from current mark

point index to new block (FE4E)

also save as current data block (FE5A)
checkpoint bitmap & key block <EE7D>
error >>F3C9

Zero out new index block >>ED45

F3BD *hkdkkkkdkkk ADD NEW INDEX BLOCK hhkhhkhkhkhkhkhhkhhhkkkhhhhhhkhhkhdhhkhkkhkddkd

F3BD
F3C2
F3C4
F3C7
F3C9

check storage type <F209>
seedling? >>F3CA

no, read key index block <EE2A>
and go add data block >>F392
exit if error occurs
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NEXT

OBJECT ADDR: F3C9

*** ADD A HIGHER INDEX LEVEL TO FILE ***

F3CA Dbuy a block <F41l>

F3CD error? >>F410

F3D2 save old key block number (D8YC)

F3DA make new block the key block (D84C)
F3E7 and current index block in FCB (D8WF)
F3FJ store pointer to old key block

F3F3 in first position of new index

F3FA checkpoint bitmap and new key block <EE7D>
F3FD error? >>F4190

F3FF get storage type <F200>

F494 upgrade it to next higher type (D897)
F497 indicate DIR entry needs update (D8¢8)
F418 exit

F411 kkkkkkkkk BUY A DISK BLOCK kkhkhkhkkhkhhkhkhkhhkdkkhhkkhkkhhhhhhkhkkkhxkhkhxk

F411 allocate a disk block <EA9C>
F4l4 error? >>F430

F416 get FCB flags <F5D6>

F419 indicate DIR entry needs update
F422 add 1 to blocks in use for file
F42F ---

F430 exit

F431 kkkkkhkkkk DO STATUS IF NO I/O YET kkhkhkhkhkhkhhkhhhkhkrkhkhhhhkkdkhkkkhhkdkk

F431 get FCB flags <F5D6>
F434 any buffers in use? (I/0 activity)
F436 if so, assume its ok >>F42F
F438 no, (D8Y1)
F43B select new device (BF389)
*%% gGTATUS CALL ***
F43E Save Unit Number
F449 Save Block Number on stack
F446 Indicate Status call
F44A Indicate Block O
F44E Go do 1/0 <DEE4>
F451 Restore Block Number to original value
F459 Exit

ProDOS MLI -- V1.2 -- 6 SEP 86

NEXT OBJECT ADDR: F45A

F45A kkkhkkdkhkhhhhhkhkhhhkakhkhkhhkhkhhhkhhkkhhhhhkhrhkkkkdkrhhkhrhdhhkhkrrdhkd

F45A
F45E

F460
F465
F469
F46C
F46F
F471
F474
F476
F479
F47B
r489
F482
r484
F486
F48C
F48E
F491
F493

F494
F497
F499
F49F
F4A2
F4A4
F4AC
F4B2
F4B5
F4BB
F4BD
F4Co
F4C5
F4C6

F4C7

*kkkk* ML,T] CLOSE CALIL **%*%%
kkkhkkhkkhkhkhhhkhkkkkkhkkkkkhkkkkk

check REF NUM
specific close? >>F494

*%% OLOSE ALL OPEN FILES ***

no errors yet (FE89)
store FCB index (FE5D)
get its level (D81B)
if below system LEVEL,
yes, skip it >>F486
no, active FCB? (D80OJ)
no >>F486

yes, flush it and update directory <F4F2>
error? >>F4C7

no, close specific FCB <F499>

is this a close-all?

yes, ignore errors >>F486

no, stop on error >>F4C7

bump FCB index to next one (FE5D)

and continue >>F465
when all FCBs checked,
no error >>F4C5

error exit

skip it (BF94)

load error number (FE89)

*%% CLOSE SPECIFIC FILE **¥*

flush it <F4FA>

error? >>F4C7

get buffer number (FES5D)

free its pages <FCll>

error? >>F4C7

release FCB

set DEVNUM (D8@1)

find VCB for device <E859>
decrement count of open files in VCB (FE5C)
some are open... >>F4C5

if all are closed, turn off (D911)
"files open”" flag

exit

Branch to handle close error >>F4F7
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ProDOS MLI -- V1.2 -- 6 SEP 86 NEXT OBJECT ADDR: F4C7 ProDOS MLI -~ V1.2 -- 6 SEP 86 NEXT OBJECT ADDR: F54C
ADDR DESCRIPTION/CONTENTS ADDR DESCRIPTION/CONTENTS
F54C error? >>F4F7
F4C9 ***************************************************************** F54E Copy directory header <E695> -
*xkx%x ML] FLUSH CALL **%*Xx% F551 are we in block with this file's entry? (FE27)
khkhkhkhkhkhhkhhkkhhkkhhkhkhkhkhkkkhkkkk FSSA no >>F561
F55F yes >>F568
F4C9 flush specific file? F561 no, set new block number
FACD yes >>F4FA F565 read it <EBD9>
FACF no, clear flush-all error code (FE89) F568 point at directory entry in block <E499>
F4D2 do all FCBs FS56B copy file entry from directory <E598>
F4D4 set FCB index for next FCB (FE5D) F571 copy blocks_used count to entry (D818)
F4D8 is this file open? (D803) F57F copy new EOF (D815)
FADB no >>F4E2 F58A and new key block no. (D84C)
F4DD vyes, flush it <F4F2> F593 isolate new storage type (D8¢5)
F4E@ error? >>F4F7 F59D combine it with name length (FE2A)
F4E2 bump to next FCB (FE5D) F5A5 and update type/len field in entry (FE2A)
F4E8 and go flush it too >>F4D4 F5A8 write entry back to directory <E4B2>
F4EA --- F5AB error? >>F5C7
FAER return with error code if any (FE89) F5B@ turn off "write occurred" flag (D81C)
F4F1 RETURN F5B8 same bitmap in memory (FE24)
F5BE no, exit now >>F5C5
F4F2 **kk%xkxkx*x** FIUSH A FILE & UPDATE DIRECTORY dkkkkhkhkdekkkkhkhhkhkhhkid F5C@ yes, checkpoint it also <EBR76>
F5C5 no errors, exit
F4F2 find buffer/VCB <E1E2> F5C6 RETURN
F4F5 no error? >>F504
F4F7 go handle close error >>F5C7 F5C7 **k%k*kkkk CLOSE ERROR **** ¥k kkkhkkk ek kAo h kA kb kh bRk kR hh Ak ko k ki
F4FA zero out close-all error F5C7 is this a close or flush all?
F4FF validity check REF NUM <E1C7> F5CC no >>F5D4
F502 error? >>F4F7 F5D@ vyes, save error code (FE89)
F504 is write access allowed? (D889) F5D3 RETURN
F589 no, exit >>F4EA
F50B has a write occured since last flush? (D81C) F5D4 else, real error right now
F50E yes >>F517 F5D5 RETURN
F519 no, <F5D6>
F513 does anything need flushing anyway? F5D6 ***kkkxkxkx GET FCB FLAGS **Fkhkkdkddkhrhhhkhhhkhdhkhhkkkkh XAk kX kdk k
¥515 no, then exit now >>F4EA
F517 else, get FCB flags <F5D6> F5D6 load FCB flags (FE5D)
F51A has data buffer changed? F5D9 from FCB (D8Y8)
F51C no >>F523 F5DC and exit
F51E yes, checkpoint it <EE83>
F521 error? >)F4F7 FSDD hhkkkkhkhkhkk FILE ACCESS ERROR khhhhkhkkkkhkhkhhhhkkkhkkkkhxkhkhkhkkkdkik
F523 get flags again <F5D6>
F526 has index buffer changed? F5DD exit with file access error code
F528 nm >>F52F FS5E¢ RETURN
F52A yes, checkpoint it <EE97>
F52D error? >>F4F7 FOE] **kkkkhkkkhhhhkhkhhhkhhhhhhhhhhdkhrhhkkkkhkhhhkhkrrhkkhrhrkkkhrrodkd
F52F === *xkxkkxk MIT SET EOF CALL ***x%%
F536 copy file identifier data to my variables (D88YJ) REKRKKKKKAKR KK RRT R KKK AR KKK IR KK
F548 set DEVNUM (BF30)
F543 BLKNUM = current DIR block (FE25)

F549

read DIR block <EBC9>
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ProDOS MLI -- V1.2 -- ©6 SEP 86 NEXT OBJECT ADDR: F5El
ADDR DESCRIPTION/CONTENTS
F5El get storage type <F200>
F5E4 if DIR file...
F5E6 its an access error »>>F5DD
F5E8 else, save type for truncate to
F5E9 mess with.
F5EF write access permitted? (D809)
F5F4 no, error >>F5DD
F5F6 check device status <F431>
F5F9 error? >>F5DD
F602 copy EOF from FCB (D815)
Fold copy caller's new EOF
F61B compare old EOF to new (FE55)
F621 if less than or equal to... >>F628
F623 if greater... >>F63D
*** OLD EOF <= NEW EQF **¥*
*** NO TRUNCATE NEEDED ***
F628 new eof beyond old
F62F copy caller's EOF to FCB
F63A exit by indicating flush needed >>FA2C
**%* OLD EOF > NEW EQF ***
*** TRUNCATE FILE i
F63D flush first <F4FA>
F648 error? >>F5E@
F642 $43/349 --> end of data block I/0 buffer
F64C compare current mark to new EOF (FE5D)
F659 it is prior to EOF >>F672
F661 if past EOF, force mark back to EOF (FE5D)
F672 construct EOF block number and (FE75)
F675 Dbyte offset into block from new (FE91)
F678 EOF mark. (FE76)
F698 on a block boundary? (FE92)
F693 yes >>F6B2
F695 no, (FE9@)
F699 decrement block by 1
F6A7 but don't let it fall below &
F6B2 copy key block number (FE5D)
F6Cl set blocks freed to zero
F6C9 truncate file at new EOF <FA3E>
F6CC save status
F6D4 set new key block in FCB (FES8A)
F6DA drop FCB block count by number (D818)
F6DD of blocks freed in truncate routine. (FE8D)
F6EA copy new storage type (FE8C)
F6F7 turn off all block allocation flags <EDY9F>
F6FA update VCB free block count <F9BD>
F784 copy mark (D812)

ProDOS
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force current mark to infinity (D812)
go set mark <EC32>

no errors? >>F71F

if error, indicate in saved status
but continue

copy caller's EOF to FCB <F628>

Flush and update <F4FA>

no errors? >>F72E

if error, indicate in saved status
but continue

exit

F73l *****************************************************************

F731
F736
F742

*kkxk*x MLI GET EOF CALL ***#%*%
2 Y L A Iy

copy EOF to caller's list (D815)
exit -- no errors

r743 *****************************************************************

F743
F745
F74E
F754

*kk%x%* MILI NEW LINE CALL ***kk*
I e e I

copy newline mask
and newline character
return, no errors

F755 *****************************************************************

F755
F758
F75A
F75D
F75F
F761
F766
F7eC
F76F
F775
F781
F78F
F79C
F7A8
F7B9

*k*x%*%* MLI GET FILE INFO CALL ***%%%
R R Y Y I i)

get the file entry <E593>

ok? >>F79C

no, bad path?

no, real error >>F7B9

else, make it VOL DIR type

with name length = @ (FE2A)

no free blocks needed (FES5F)

go through the motions to update the (FE5C)
VCB block count. <E964>

copy blocks free from VCB (D915)

copy total blocks on volume to AUX_ID (D913)
total - free = blocks_used (FES5SF)

shift type down from high nibble (FE2A)
copy the data to caller's parmlist (FDD7)
and exit
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NEXT OBJECT ADDR:

ADDR

DESCRIPTION/CONTENTS

F7RBA kkhkkdkhkhkhhkhhhhkkhkkhhhrhhhhhhhkhhhkhhhhkhhhkhkhhhkhhhkhhhkkkkkhhkhkhdhkhkkhkhhdk

F7BA
F7BD
F7BF
F7CE
F7D1
F7D8
F7DD
F7El
F7E4

F7ES5
F7E9
F7EB

F7EE

*kkki* MILY SET FILE INFO CALL ***X*%%
N L 2 L2t I AR T T 2]

get the file entry <E593>
error? >>F7E4
indicate backup needed now (BF95)

copy 13 parms from caller's list to (FDD7)

file entry staging area >>F7D8

if any spurious access bits are on...
access errorl

RETURN

else, anything in his modification date?
no >>F7EE
yes, go update directory >>E4C2

no, use system date then update directory >>E4B2

F']Fl *****************************************************************

F7F1
F7F4
F7F6
F7F8

F7FA
F7FD
F7FF
F803
F806
F80B
F8UE
F8l10
F812
F813

F814
F81B
F81E
F825
F831
F832

*kk%x%x MIT RENAME CALL ***¥t%
kkkhkkhkhkhkhkhkkhkhhkkkkkkkkkhkhkkkdk

follow path to file <E5A&6>
ok? »>>F833

no, bad name?

no, real error >>F812

*%% RENAME VOLUME ***

yes, copy new name <F917>

error? >>F812

get first length (D700)

get next (D709)

bad path if more than one name for vol
files open on volume? (D91l)

no, continue >>F814

yes, file open error

RETURN

make type/len for a VOL DIR HDR
write new name to VOL HDR <F9%48>
error? >>F889

copy new name to device's VCB (D7090)
exit, no errors

RETURN

>>F887
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ADDR DESCRIPTION/CONTENTS
*%% RENAME FILE **¥

F833 get path index <F925>

F836 copy old name with prefix to my buffer (D708)

F842 copy new name to buffer <¥F917>

F845 error? >>F889

F847 get path index <F925>

F84D compare all levels of names up to and (DCU®)

F8580 including the last. Find first which

F851 differ.

F855 save indicies into names which point to (FE84)

F858 final name. (FE85)

F85B —---

F865 exit if they match completely

F866 RETURN

F867 index to differing new name (FE84)

F86A point past it (D749)

F872 must be the last! (D70d)

F875 it isn't >>F887

F877 it is, (FE85)

F87A do the same with the o0ld name (DC@d)

F885 difference is only in last index? >>F88B

F887 no, bad path error

F889 ---

F88A RETURW

F88B names good. follow path to new file <E5A6>

F88E Dbetter get an error >>F894

F899 if found, duplicate name in directory

F893 RETURN

F894 if error, better be file not found

F896 or else its really an error... >>F889

F898 copy old pathname again <E@81>

F89B get its file entry <E593>

F89E error? >>F889

F8A# search FCB's <EF9B>

F8A5 exit if the file is open for write >>F889

FB8AA does ACCESS permit rename?

F8AC yes >>F8B2

FB8AE no, access error

F8BO® ---

F8B1 RETURN

F8B2 get type/len from entry (FE2A)

F8B7 DIR file?

F8B9 yes, ok >>F8C3

F8BB seedling, sapling or tree?

F8BD yes, ok >>F8C3
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ADDR DESCRIPTION/CONTENTS ADDR DESCRIPTION/CONTENTS
F8BF else, compatibility error F95C check status of device (BF38)
F8C3 copy new path again <F917> F962 error? >>F97E
FB8C6 error? >>F889 F964 point to key block (FE3B)
F8C8 get length of last name (FE84) F973 DIR file?
F8D3 copy it and name to file entry buffer (D709) F977 no >>F98J
FBE3 combine new len with type (D7d98) F979 yes, handle differently >>F9D3
F8E9 DIR file?
F8EB no, go update entry and exit >>F905 F97C File open error
FB8ED yes, (FE3B) F97E =~—-
F8F3 read key block of this subdirectory <EBCY9> F97F RETURN
F8F6 error? >»>F889 .
F8FB copy new name to DIR HDR (D700) *** DESTROY NON-DIRECTORY FILE ***
F9¥g and update directory's key block <F988> .
F9893 error? >>F889 F980 save the storage type (FES8C)
F945 go update directory entry and exit >>E4C2 F987 set EOF to zero {(FES8C)
F98D byte offset = $209
F9g8 **xk*kk*%x COPY PATH TO BUFF & WRITE *****kkkkkkhkkhhshhkhhhkhdkhrs F992 "truncate" the file at EOF=Q <FA3E>
F995 if error >>F97E
F998 copy type/len and path to my buffer F997 free the key block in volume bitmap (FE3B)
F914 go write the block >>EBD5 F9AY error >>F97E
F9A2 mark the file as deleted in DIR
F917 kkkkkkkkk POINT TO NEW NAME dhkkkhhkhkrkhkhkhhkhkhkhhhkhhhkhhhhhkhkhhkhdhrd F9A7 decrement file count in DIR (FElE)
COPY TO BUFFER F9B2 checkpoint volume bit map <EB7&>
F9B5 error >>F97E
F917 $48/$49 --> second pathname F9B7 update free block count in VCB <F9BD>
F922 go copy it >>E@8C F9BA and go update the directory >>E4B2
F925 khkkkkkkkk LOAD PATH INDEX ***kkkkkdkkkhhkdhhhdhkhkhkhhkhkhhkhhkkkkhkhk *k % SUBROUTINE TO UPDATE FREE BLOCK **=*
*** COUNT IN VCB it
F925 1load pathname index
F92C (including prefix if any) (BF9A) F9BD add blocks freed to total free blocks (FE5C)
F92F === F9CW in VCB. (FES8D)
F931 RETURN F9D2 start next search for free blocks at
F9D4 start of bitmap. (D91C)
F932 khhkhhkhkkhkhhkhhkhhkkhkhkhhkhhkhkkhhhkhhhkhkhhkkhhhhhhhkhkhdhhhhkhhhhhhkhkhkkhhikik F9D7 exit
*%k%%% MI,I DESTROY CALL **%%%%
hkhkkkkkkhhkkhkhkhkkhkkkkkkkkkkkkkkkk *k* DESTROY DIRECTORY FILE ***
F932 get file entry <E593»> F9D8 DIR file?
F935 error? >>F97E F9DA no, error >>FA27
F937 find FCB if any <EF9B> FIDC read volume bitmap block <EB43>
F93A FCB open? (FE62) FODF error? >>FA26
F93D yes, file open error >>F97C F9E1 BLKNUM = key block pointer (FE3B)
F93F no free blocks needed F9EB read it <EBD9>
F947 go compute VCB free block count <E959> F9EE errors? >>FA26
F94A ok? >>F950 F9FY if DIR has any files... (DC25)
F94C error, disk full? FOFA access error
F94E no, real error >>F97E FOFF write back block marking entry free (DC@4)
F950 DESTROY enabled in ACCESS? (FE48) FA@O5 error? >>FA26
F955 yes >>F95C FAB7 if "next pointer" is zero.... (DCO2)
F957 no, access error FAll go back and pretend it's a seedling >>F997
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ProbDOS MLI =-- V1.2 -~ 6 SEP 86 NEXT OBJECT ADDR: FAl3 ProDOS MLI -- V1.2 -~ 6 SEP 86 NEXT OBJECT ADDR: FA92
ADDR DESCRIPTION/CONTENTS ADDR DESCRIPTION/CONTENTS
FAl3 else, (DC@3) FA92 -—--
FAl6 free next block <EAl1A> FA93 update master index counter (FE93)
FAl19 error? >>FA26 FA98 for all 8 entries: (FE94)
FAlB BLKNUM = next block (DC@2) FA9B set BLKNUM, (FE95)
FA21 read it <EBC9> FAA3 (exit when a @ entry is found), >>FAS5SD
FA24 if ok, continue in loop >>FAG7 FAAA read the sub-index block, <EBD9>
FA26 else, error exit FAAD {(quit if error), >>FABD
FAAF zero all its blocks, <FB7D>
FA27 incompatible file format error FAB2 (quit if error), >>FABD
FABS and loop until all 8 are done. >>FA98
FA2C **k*kxk*x*x SGET WRITE OCCURRED FLAG kkhkkhhkhkkhkkkkkhkkkhkhkhhhkhhkkkhhkx FABA then go back and reread master index >>FASD
FABC normal exit
FA2C save some registers FABD RETURN
FA2F indicate write occurred (FE5D)
FA3A restore registers and exit FABE now go free all the sub-index blocks (FE8SF)
FA3D RETURN FAC2 which follow EOF <FB7F>
FAC5 1if error >>FABD
FA3E ****k*%*x** TRUNCATE FILE AT EOF *k*kkkkdkkkrhrtudddhdtirhbhhdrrss FAC7 write back master index <EBD5>
FACA 1if error >>FABD
FA3E check storage type*16 (FEBC) FACC EOF in first subindex? (FESF)
FA41 seedling? FACF if so, demote to sapling file >>FAE6
FA43 yes >>FA52 FADL else, BLKNUM = subindex block which (DC@®)
FA45 no, sapling? FAD4 contains the EOF mark
FA47 yes >>FA55 FAD9 (exit if none there) >>FABC
FA49 no, tree? FAE@ else, read the final subindex block <EBD9>
FA4B yes >>FA58 FAE3 and treat it as a sapling file >>FAF®d
FA4D General error--wrong storage type FAE5 unless there is an error.
FA4F jump to system death <BF@C>
FAE6 Demote tree to sapling <FB5B>
FA52 go to seedling truncate >>FB24 FAE9 if error >>FABD
FA55 go to sapling truncate >>FAE8 *** TRUNCATE SAPLING FILE ***
FA58 truncate tree, . FAEB read index block <FB4F>
FASA at most 128 blocks in master index (FE93) FAEE if error >>FABD
FA5D read the master index <FB4F> FAF@ index of last block in the file (FE99)
FA6@ error? >>FABD FAF3 add one to point past end of file
FA62 at EOF yet? (FE93) FAF4 if zero, no blocks to free >>FBYO
FA68 yes >>FABE FAF6 zero blocks past EOF <FB7F>
FAF9 if error >>FABD
*** FREE WHOLE INDEX BLOCKS AFTER EOF **¥% FAFB write back modified index block <EBD5>
(free 8 subindex blocks each time the FAFE if error >>FABD
master index block is read since we must FBO® index of last block in file (FE99)
ghare its buffer) FBY3 this index block is empty! >>FBIA
FBU5 get BLKNUM of last data block (DC@@)
FAG6A copy up to 8 non-zero index bnock FBOD (no block allocated?) >>FABC
FA6C numbers to (DCi@9) FBl4 read in last data block <EBD9>
FA6F a handy table (FE95) FB17 and treat it as a seedling file >>FB29
FA8C === FB1l9 unless error occurred.
FA89 if there weren't 8 left to do, zero (FE95)
FASC remainder of the table (FE9D)
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ProDOS MLI -- V1.2 -- 6 SEP 86 NEXT OBJECT ADDR: FB19 ProDOS MLI -- V1.2 -~ 6 SEP 86 NEXT OBJECT ADDR: FBO9F
ADDR DESCRIPTION/CONTENTS ADDR DESCRIPTION/CONTENTS
FB9F =zero this entry
FB1A more index blocks (tree file)? (FESF) FBA7 ~—- ’
FB1D yes, must be tree file >>FB@5 FBA8 loop through all entries »>>FB85
FB1F no, demote to seedling <FBSB> FBAB save error message, if any
FB22 if error >>FB4E FBAD restore old BLKNUM
FBB3 and exit
*** PTRUNCATE SEEDLING FILE ***
FBB4 ***kkxkikkk ALLOCATE I/O BUFFER **%kkkkkkkkhkhkhhkkhkkhkkhhkhkhkkkhkkhhhhdhk
FB24 read key block <FB4F>
FB27 error? >>FB4E FBB4 ~—-
FB29 EOF in first page? (FE92) FBB6 get I/O buffer page number
FB2C yes >>FB34 FBB9 can't be below $800
FB2E EOF in second page? FBBB else, error >>FBFF
FB2F no, exactly 256 bytes >>FB4D FBBD can't be above $BC20
FB3l get byte offset (FE91) FBBF else, error >>FBFF
FB34 ——- FBC4 $4A/$4B ~--> 1/0 buffer
FB36 zero bytes in second page (DD@®) FBC8 must be page alignedl >>FBFF
FB3C EOF in first page? (FE92) FBCE ---
FB3F no, we're done. >>FB4A FBCF check each page of 1/0 buffer for <FC3A>
FB4l1 yes, zero bytes in first page, too (FE91) FBD2 prior allocation in system bit map (BF58)
FB4A then write block back and exit >>EBDS5 FBDF ---
FBE@ if ok, mark each page as allocated <FC3A>
FB4D exit normally FBE3 1in system memory bit map (BF58)
FB4E RETURN FBFO assign buffer number (REFNUM*2) in FCB (D80J)
FBF8 and save buffer location in buffer list
FB4F **xkkxkkkx*x READ INDEX BLOCK **k%&kkkkkhkkkhhhhkthhkikhhhkhhhkhkhhhkhhkik FBFD exit
FBFE RETURN
FB4F Put index block number in A,X (FESA)
FB55 Go read the block >>EBC9 FBFF bad I/0 buffer error
FCU2 RETURN

FBS5B **k*kkkkkx DEMOTE FILE TO SMALLER FILE TYPE****kkkkkxkkkkkkkkkkkk

FB5B
FB5E
FB61
FB64
FB66
-FB69
FB73
FB7B
FB7C

get high byte of index block (FES8B)

and low byte (FE8A)

free the index block in the volume bitmap <EALA>
if error >>FB7C

Establish first block of old index block (DCW®?)

as new index block. (FESA)

reduce storage type by one (FE8C)
and exit

RETURN

FB7D *%**kikkk%*x pppp ALL BLOCKS IN AN INDEX BLK *** khkkkkdhkhkhkhkhkhkk

FB7D
FB7F
FB85
FB99
FB97
FB9A
FBO9C

save BLKNUM

Save Y-register (index within block)
if it is non-zero....

free the block in the volume bitmap <EAlA>
if error >>FBAB

Restore index to Y-reg (FE68)

(FEo68)

FC@3 khkkkkkkkhd LOCATE I/o BUFFER khkkhkhkhkkhkhhkhkhhkkthhhkhkhhkhrhkhkkhkhkk ik

FC@3
FCo4
FCO7
FCl0

AREG contains buffer number *2 (BF6E)
move buffer pointer to NXTBUF variable (FEA8)
exit

FCl1 *hkkkkkkkhk FREE 1/0 BUFFER khkkkhhhkhhkhhkhhhkhkrhkkhkhorhkkhhkhkhkhkhthhthhdk

FCl1
FClé
FCla
FC27
FC28
FC2B
FC38
FC39

is buffer already free? <FC03>

yes, exit >>FC38

zero its address in system global page (BF6F)
free each page in buffer <FC3A>

by marking system bit map

exit

RETURN
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NEXT OBJECT ADDR: FC39

FC3A khkkkkkkkkk LOCATE BIT MAP POSITION 2222522223222 22222222 22 22X} s

FC3A
FC3B
FC3E
FC45
FC46
FC48

(GIVEN PAGE NUMBER)

XREG contains page number
compute page number times 8

use as offset for bitmask (FDCB)
page number / 8 = byte offset
into bitmap

exit

FC49 kkkkkkkkkk CHECK BUFFER VALIDITY Ahkkhkkhkhhkhkhkhkhkhhhkkhkrkhhhhkkhkk

FC49
FC4D
FC4F
FC55
FC5A
FCol
FC63

FCo6
FC67
FC6D
FC6F
FC73
FC74

START > $2008 END < $BFO@
get buffer address (MSB)

must be >$200 else error >>FBFF

get length (FEA6)

compute last page no. of buffer

may not extend into $BF@8

else, error >>FBFF

*** CHECK IF BLOCK OF MEMORY IS FREE ***

see if this page is allocated <FC3A>
if so, error >>FBFF

else, check other paee also

then exit if both have been checked
RETURN

FC75 *****************************************************************

FC75
FC7A
FC82
FC83

*kkkk* M[,] GET BUFF CALL ***¥%*
Tkkkdkhkkhkhkkkkkhhhkkhkrkhhkhkhkkik

get next available buffer

put its address in caller's parmlist
and exit

RETURN

FC84 *****************************************************************

FC84
FC89
FC8B
FC95
FCOC
FCY9E
FCAA

*kkkkxk M SET BUFF CALL ¥****%
P T il LA T T L 2 2]

mark his buffer allocated

error? >>FCAB

get old buffer address (FEA9)

free old buffer's pages in map <FC20>
copy o0ld buffer contents

to new buffer

then exit
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ProDOS MLI -~ V1.2 -—- 6 SEP 86 NEXT OBJECT ADDR: FCAB
ADDR DESCRIPTION/CONTENTS
FCAB RETURN

FCAC kkkkkxhkhkk GO TO QUIT CODE HANDLER kkkhkkkkkhkkhkhhkhkhkhkhkkhkkhhhhkhkkk

FCAC
FCAF
FCB4
FCB7
FCBB
FCBD
FCCO
FCCA
FCCC
FCCD

FCDD
FCDE
FCE4
FCE7
FCEC
FCF4
FCF9

enable 2nd 4K bank of language card (C@83)

(Quit code lives at $D1¥@-$D3FF) (CO83)

Get first four bytes of page @, (20Y8)

save them on the stack

Set ($08) -> $D18d

Set ($02) -> $1800

Set Y =0

3 pages of code to copy

copy quit code handler to $10¢9¢

The next five lines of code were added for this version (1.2).
Fortunately they did not survive the next version (1.3).
Let's hope that whoever wrote this "fancy" code

is now working for Commodore.

pull 4 saved bytes off stack

and restore them to page @ (FF94)

enable HIGH RAM BANK1 (C@8B)

(MLI) (c@8B)

point RESET vector at $10¢9¢ (23F2)

set power-up byte properly

go to quit code handler at §$1000 >>106¢

FCFC ***xxx%x*x** ACCESS RAM-BASED DEVICE DRIVER kkkhkhkhkkhhkkkkkkhkkkkkhhkk

FCFC
FCFE
FCFF
¥DE0
FDO2
FDO4
FDOB7
FD@8
FDUE
FDOF
FD11
FD14
FD17

This (undocumented?) routine allows a device driver

to reside in BANK2 of auxiliary high RAM (they normally
reside in slot ROM). When the device driver is set up,
the address of this routine, which may be found at $3EA,
becomes the address of the device driver.

This routine must call the page 3 routine at $3D6
because the MLI is in main high RAM and will be
swapped out. The page 3 routine calls the real driver
and returns here with the error code, if any.

Get current P-reg in accumulator,

then save it on the stack

clear overflow flag

interrupts disabled?

no >>FD@7

yes, set overflow flag (FD25)

disable interrupts

enable RAM, BANK2 (C@83)

set carry, indicating error

indicate 6 bytes to move to aux z-page
Call real driver thru page 3 routine <@3D6>
store error number (BFOF)

enable RAM, BANK1 (C@8B)

Bytes $3E4 and $3E5
are changed to the address of the real driver in aux high RAM.
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ProbOS MLI -- V1.2 -~ 6 SEP 86 NEXT OBJECT ADDR: FD1D ProDOS MLI -- V1.2 -- 6 SEP 86 NEXT OBJECT ADDR: FD46
ADDR DESCRIPTION/CONTENTS ADDR DESCRIPTION/CONTENTS
FD1ID restore original P-reg ‘ FD46 READ
FDIF if error number is zero, (BFYF) FD47 WRITE
FD22 then indicate no error; »>>FD25 FD48 CLOSE
FD24 otherwise indicate error FD49 FLUSH
FD25 RETURN FD4A SET MARK
FD4B GET MARK
FD26 ***%xk&x*& 7INSTALL A SPECIAL IRQ HANDLER ****kdkkkkrkkhrkkhhkhhhk FD4C UNUSED
This routine calls a subroutine located FD4D SET EOF
at $D4¥P in BANK2 of high RAM. It is called when FD4E GET EOF
an MLI command $42 is executed. Its purpose FD4F SET BUF

FD26
FD29
FD2C
FD2F

is to install a routine that handles unclaimed
interrupts. Apparently the user has to

provide the rou

tine at $D420.

Switch to BANK2 of high RAM, (C@83)

execute the progr
then back to BANK
and return.

am there, <D400>
1 (co8B)

FDSﬂ ********************************i********************************
* DATA AREA *

kdkkkkhhkhkrkkkkdhk

khkhkkhhhkhkhkhkkhkhkkhhkkkk

FD3y9 khkkkkkkkk® MLI COMMAND TABLE *hkkhkkhkhkhhkkhkhhkhkhkkkhhhkkhkhkhkhkhkhkhkkktikk

FD30
FD31
FD32
FD33
FD34
FD35
FD37
FD38
FD39
FD3A
FD3B
FD3C
FD3D
FD3E
FD3F
FD4&
FD4l
FD42
FD43
FD44
FD45

IN HASH CODE OR

ABCD EFGH (IN B

INDEX IS COMPUT
990D EFGH
+0083 ABCD

GET BUF

UNUSED

UNUSED

UNUSED

ALLOC INTERRUPT
DEALLOC INTERRUPT
UNUSED

READ BLOCK
WRITE BLOCK

GET TIME

EXIT

CREATE

DESTROY

RENAME

SET FILE INFO
GET FILE INFO
ON LINE

SET PREFIX

GET PREFIX

DER: IF COMMAND IS...
INARY BITS)
ED AS:

FD5¢ khkkkkkkkk® PARAMETER COUNT TABLE kkhkdkkkhhhkkhhkhkkhkkkhhkhkhkkkkhkdkhkhki

FD5¢
FD51
FD52
FD53
FD54
FD55
FD57
FD58
FD59
FD5A
FD5B
FD5C
FD5D
FD5E
FD5F
FD6O
FD61
FD62
FD63
FD64
FD65
FD66
FD67
FD68
FD69
FDoA
FD6B
FD6C
FD6D
FD6E
FD6F

GET BUF

UNUSED

UNUSED

UNUSED

ALLOC INTERRUPT
DEALLOC INTERRUPT
UNUSED

READ BLOCK
WRITE BLOCK

GET TIME

EXIT

CREATE

DESTROY

RENAME

SET FILE INFO
GET FILE INFO
ON LINE

SET PREFIX

GET PREFIX

FD70 khkkhkkkkkkx MLI COMMAND ADDRESS TABLE kkkkkhkkkhhkkkkhhkhhhkdhhkkddhkk
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ProDOS MLI -- V1.2 -- 6 SEP 86 NEXT OBJECT ADDR: FD7d ProDOS MLI -- V1.2 -- 6 SEP 86 NEXT OBJECT ADDR: FDAB
ADDR DESCRIPTION/CONTENTS ADDR DESCRIPTION/CONTENTS
FD79 CREATE FDAC kkkkkkkkkk CONSTANTS - DATA AREA Y2222 23232222222 R 2 X222 2 2 222 st Rl
FD72 DESTROY
FD74 RENAME FDAC Blocks Used
FD76 SET FILE INFO FDAE End of File
FD78 GET FILE INFO FDB1 Special ID {(Must be 5 bits on)
FD7A ON LINE FDB2 'HUSTON!' Author's name
FD7C SET PREFIX FDB9 Previous Block of Vol Dir Key Block
FD7E GET PREFIX -
FD8O OPEN THE FOLLOWING IS COPIED TO SUBDIR HDR+$24
FD82 NEWLINE FDBB Version of ProDOS
FD84 READ FDBC Minimum Version
FD86 WRITE FDBD Access Byte (D|Rn|B|@89g[wiR)
FD88 CLOSE FDBE Entry Length
FD8B8A FLUSH FDBF Entries per Block
FD8C SET MARK FDCY File Count
FDS8E GET MARK FDC2 Parent LSB (copied to SUBDIR HDR +$20)
FD9¢ SET EOF ——
FD92 GET EOF FDC3 File Type (Directory)
FD94 SET BUF FDC4 Block Number
FD96 GET BUF FDC6 Number of Blocks
FDC8 End of File

FDO8 ***xkkkk*xx* M[,T COMMAND INFO BYTE khkhhkhkhkkhhkhkxkkkkhkhkkkkhhkkkhkhkhkhkkkkk

FD98
FD99
FD9A
FD9B
FDOC
FD9D
FD9E
FD9F
FDA@
FDAl
FDA2
FDA3
FDAa4
FDAS5
FDAG
FDA7
FDA8S
FDA9

FDAB

PATHNAME FLAG

|
- 00
- 91
- g2
- 93
- 04
- B85
- 06
- 27
- @8
29
- OA
- @B
- BC
- @D
- @E
- OF
- 19
-1
- 12
- 13

eSSl rEHREE—————
FHHEHEHEFSQFFHRFIRIERR R
QEecerFasuEEOrEHRH——

]

REFERENCE NUMBER FLAG
DATETIME STAMP FLAG
COMMAND NUMBER

FDCB d dedk kok ok ok kkk BITMASK TABLE khkkhkhkkkhkhhkhhkkkhhhkhkhkhkhkhkkhhhhhhhkhkkhhhhhkkk

FDCB
FDCC
FDCD
FDCE
FDCF
FDD@
FDD1
FDD2

190600030
01089096
001080909
02010000
00031099
GYI01L20
209000310
¥o0B0301

FDD3 ***%xxx%%*% QFFSETS INTO FILE CONTROL BLOCKS *¥*k*&kkkkkkkihkkdkkkdx
FDD3 ***(FCB'S are at SDOOI-SDBFF ) ¥k kkkakkkhkkhhkkkk ks khkhhkh kX ok rud

FDD3

FDD5

FDD7

Key Block
# Blocks Used

End of File

FDDA khkkkkhkkkkk SET/GET PILE INFQO OFFSETS khkhkhkkkhkhhhhkhkhkhkkkkhkkkkhkhkhkk

FDDA
FDDB
FDDC
FDDE
FDDF

Access

File Type

Aux Type

Storage Type

Blocks Used (MSB on means GET only no SET
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ProDOS MLI -- V1.2 -- 6 SEP 86 NEXT OBJECT ADDR: FDEY

FDE1 Datetime (Last Mod)

FDE5 Datetime (Creation)

FDE9 khkhkhkhkkhkhkkx FATAL ERROR MESSAGE kkkhkhhhkhkhhhkkhhhkhhkkhhkhkkhkhkkhkhkhkkir

FDE9 ' INSERT SYSTEM DISK AND RESTART -ERR @ '
FEll ---
FE11l **%%%kkxx*x* yARTABLES ~ DATA AREA Fhkhkkhdkhkhkkhhhhhkkkhkhhhhkkhkrhkhhkkkhx

FEl1l Parent Pointer Block

FE13 Parent Entry Number

FE1l4 Parent Entry Length

FE15 Datetime (Creation)

FE19 Version

FE1A Min Version

FE1B Access Byte

FE1C Entry Length

FE1D Entries per Block

FE1lE File Count

FE20 Bit Map Pointer

FE22 Total Blocks
THE FOLLOWING 6 BYTES UNIQUELY IDENTIFY
A FILE:

FE24 Device Number

FE25 Current Directory Block Number (HDR)

FE27 Block Number of File Entry in Directory

FE29 File Entry Number in Directory

FEZA *kkhhkkkkk FILE ENTRY BUFFER dkkdkhkhkhkhkhkhkhkhkhkhhhkkkhkhkhkhdkhkkhkkkdhkdhdkhk

FE2A Type/Length (TTTTLLLL)
FE2B File Name (Max 15) >>@9¢F
FE3A File Type

FE3B Key Pointer

FE3D Blocks Used

FE3F End of File

FE42 Datetime (Creation)

FE46 Version

FE47 Min Version

FE48 Access Attribute

FE49 Aux Type (Load Address/Record Length)
FE4B Datetime (Last Mod)

ProDOS MLI -- V1.2 -- 6 SEP 86 NEXT OBJECT ADDR: FE4D

FE4F Header Pointer

FESl % Kk Kk ok ke kokokok ok Variable work Area hkkkhkhkkhkhkkhkhkhkkhkkhkhkkhkhkhkhhhhkhkkhkhkkkkk
FE51 3 Byte Scratch
FE54 —~-=
FE55 End of File
FE58 Previous Mark

FE5B Compare Vol Name Scratch
FE5C Offset into VCB Table ($D90g)
FES5D Offset into FCB Table ($D899)
FE5E Free FCB found Flag

FES5F Number of Free Blocks needed

FE61 Storage Type

Number of Entries Examined or..
FEo2 FCB already open flag
FE63 File Count

FE65 Entries/Block Loop Count/Free FCB's refnum
Free Entry Found Flag (if > @) or..
# of 1lst bitmap block with free bit on or..

FE66 bit for free

FE67 # Blocks in Bitmap left to search

FE68 Y Register temp

FE69 Pathname Length

FE6A Devnum for Prefix Directory Header

FE6B Block of Prefix Directory Header

FE6D Bitmap Byte Offset in Page

FEG6E Bitmap Page Offset

FESGF Bitmap Buffer Page (¢ or 1)

FE7¢ Bitmap Flag (if $84, needs writing)

FE71 Bitmap DEVNUM

FE72 Bitmap Block Number

FE74 Bitmap Block offset for Multiblock Bitmaps

New Mark to be Positioned to for Set Mark
or New Moving Mark (for READ)
FE75 or New EOF for SET_ EOF

FE78 Reguest Count (Read/Write etc.)
FE7A Multi-Block I/0 count

FE7B Newline character

FE7C Newline mask

FE7D I/0 Transfer occurred flag
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ProDOS MLI -- V1.2 -- 6 SEP 86 NEXT OBJECT ADDR: FE7E
ADDR DESCRIPTION/CONTENTS
FE7E MLI Command * 2
FE7F ORed into Access Flags ($20 - Backup)
FE88 Duplicate Volume Flag (if $FF)
FE81 Duplicate Volume's VCB index
FE82 MLI function code (low 5 bits)
Characters in current Pathname indx 1lvl or
FE83 ONLINE: volname len - loop index
FE84 new pathname: index to last name
old pathname: index to last name or..
FE85 ONLINE: index to data buffer
FE86 014 PFIXPTR value
FE87 Pathname fully gqualified flag (if S$FF)
Pathname: temp save area for index or..
FE88 ONLINE: DEVCNT
FE89 close-all error code
FESBA Set EOF: new Key Block pointer
FES8C New storage type (SET_EOF)
FEBD Freed Blocks count
FES8F EOF Block number (MSB then LSB)
FE91 EOF byte offset into Block
FE93 EOF - Master index counter
FE94 Save area for index into table below

FEQ5 #*%**x**x%%% DEYICE TABLE BUILT BY ONLINE khkkkkkhkkhkkdkhhkhkhkhkhhkkkk

FE95
FE9D

FEAS
FEA8
FEAA
FEBA
FECO

(also used by SET_EOF to keep track of
8 blocks to be freed at a time)

device table part one
device table part two

length of path, etc.

next buffer address

16 byte stack save area

6 byte zero page save area

Jump Vector, used for indirect jumps

FEC2 kkkkkkkhkkk $FEBF_$FEFF NOT USED kkdkkhhkhkhkkkrhhhkkhkkkhkkhkkkhkhkhkhhkdk

FEC2

not used



Beneath Apple ProDOS Supplement

67

ProDOS MLI -- V1.3 -— 2 DEC 86 NEXT OBJECT ADDR:
ADDR DESCRIPTION/CONTENTS
D709 MODULE STARTING ADDRESS

khkkhkkhkhkhkhhkhhkhhkhkhhkkhkkhhhkdhhkdkhhkhhkhkkhkhkkkkkk

PRODOS MACHINE LANGUAGE INTERFACE

* *
* *
* *
* VERSION 1.3 -- 2 DEC 86 *
* *
* *

*hkkhkhkkhkhkkkhkkhhkhkkhkdhkhkhkhhkhkhkhkhhkhkhkhhhkkdkhkikkk

THE 1.3 VERSION OF THE PRODOS 8 MLI IS THE SAME
AS VERSION 1.2, INSTRUCTION FOR INSTRUCTION,
FROM THE START ($DEO®) TO ADDRESS §$F992. SOME
BYTES BEFORE $F992 CHANGE BECAUSE THEY REFER TO
ADDRESSES GREATER THAN $F992.

ONLY THE PART OF THE MLI FROM $F980 TO $FEFF IS
DOCUMENTED HERE FOR VERSION 1.3. REFER TO THE

1.2 VERSION FOR THE FIRST PART OF THE MLI.
Fo80 ——
*** DESTROY NON-DIRECTORY FILE ***
F980 save the storage type (FEB5)
F987 set EOF to zero (FEBS5)
F98D byte offset = $208
F992 turn on destroy flag (FEEB)
F995 “"truncate" the file at EOF=0 <FA44>
F998 turn off the destroy flag (FEEB)
F99B error during truncation >>F97E
F9A3 free the key block in volume bitmap <EAlA>
F9A6 error >>F97E
F9A8 mark the file as deleted in DIR
FO9AD decrement file count in DIR (FE47)
F9B8 checkpoint volume bit map <EB76>
F9BB error >>F97E
F9BD update free block count in VCB <F9C3>
F9C@ and go update the directory >>E4B2
**%* SUBROUTINE TO UPDATE FREE BLOCK ***
*%% COUNT IN VOLUME CONTROL BLOCK *kk
F9C3 add blocks freed to total free blocks (FE85)
F9C6 in VCB. (FEB6)
FI9D8 start next search for free blocks at
F9DA start of bitmap. (D91C)

F9DD exit

ProDOS

FODE
F9EQD
FI9E2
F9ES5
F9E7
FOF1
FI9F4
FI9F6
FAZJ
FAd3S
FAOB
FA@OD
FAl7
FAl9
FALC
FAlF
FA21
FA27
FA2A
FA2C

FA2D

—_— 2

-~ Vi.3 2 NEXT OBJECT ADDR: F9DD

DESCRIPTION/CONTENTS

**% DESTROY DIRECTORY FILE ***

DIR file?

no, error >>FA2D

read volume bitmap block <EB43>
error? >>FA2C

BLKNUM = key block pointer (FE64)
read it <EBD9>

errors? »>>PFA2C

if DIR has any files...
access error

write back block marking entry free (DC@4)
error? >>FA2C

if "next_pointer" is zero.... (DCU2)

go back and pretend it's a seedling >>F99D
else, (DC#3)
free next block
error? >>FA2C
BLKNUM = next block (DCy2)
read it <EBC9>

if ok, continue in loop >>FA@D
else, error exit

(bc25)

<EAlA>

incompatible file format error

FA32 *kk ok k ok okokk SET WRITE OCCURRED FLAG khkhhhkhkhkhhhkhkhhhdhkdhhhkhhkhkhhkd

FA32
FA35
FA40
FA43

save some registers

indicate write occurred (FES86)
restore registers and exit
RETURN

FA44 kkkkkhhkikx TRUNCATE FILE AT EOF hkkhhkhkhkhkhkhkkhkhkhhhkhkhkkhkhkhkkkrhkhkhkk

FA44
FA47
FA49
FA4B
FA4D
FA4F
FAS51
FAS53
FA55

FA58

check storage type*l6 (FEB5)
seedling?

yes >>FAS58

no, sapling?

yes >>FASB

no, tree?

yes >>FASE

General error--wrong storage type
jump to system death <BF@C>

go to seedling truncate >>FB2F
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ADDR DESCRIPTION/CONTENTS ADDR DESCRIPTION/CONTENTS
FAS5B go to sapling truncate >>FAF6 FAF1 Demote tree to sapling <FB63>
FAF4 if error >>FACS8
FASE truncate tree,
FA60 at most 128 blocks in master index (FEBC) *#%% TRUNCATE SAPLING FILE ***
FA63 read the master index <FB5A>
FA66 error? >>FAC8 FAF6 read index block <FB5A>
FA68 at EOF yet? (FEBC) FAF9 if error >>FAC8
FAGE yes >>FAC9 FAFB index of last block in the file (FEB9)
FAFE add one to point past end of file
*#%% PREE WHOLE INDEX BLOCKS AFTER EQF *** FAFF if zero, no blocks to free >>FBOB
(free 8 subindex blocks each time the FBAl =zero blocks past EOF (when truncating) <FB97>
master index block is read since we must or swap bytes for all but first block (when destroying).
share its buffer) FBO4 if error >>FAC8
FBO6 write back modified index block <EBD5>
FA70 copy up to 8 non-zero index block FBO9 if error >>FACS
FA72 numbers to (DC@Q) FBOB index of last block in file (FEB9)
FA75 a handy table (FEBE) FBOE this index block is empty! >>FB25
FA86 =~- FB1l# Get BLKNUM of last data block (DC@@)
FAS8F if there weren't 8 left to do, zero (FEBE) FB18 (no block allocated?) >>FAC7
FA92 remainder of the table (FEC6) FB1F read in last data block <EBD9>
FA98 --—- FB22 and treat it as a seedling file >>FB34
FA99 update master index counter (FEBC) FB24 unless error occurred.
FA9E for all 8 entries: (FEBD)
FAAl set BLKNUM, (FEBE) FB25 more index blocks (tree file)? (FEBS8)
FAA9 (exit when a @ entry is found), >>FA63 FB28 vyes, must be tree file >>FBl#
FABS read the sub-index block, <EBD9> FB2A no, demote to seedling <FB63>
FAB3 (quit if error), >>FACS8 FB2D if error >>FB59
FAB5 zero all its blocks (if truncating) <FB95>
or swap pages (if destroying), *4%%* TRUNCATE SEEDLING FILE ***
FABS {quit if error), >>FACS8
FABA write the former index block back out, <EBD5> FB2F read key block <FB5A>
FAC3 and loop until all 8 are done. >>FA9E FB32 error? >>FB59
FAC5 then go back and reread master index >>FA63 FB34 EOF in first page? (FEBB)
FAC7 normal exit FB37 yes >>FB3F
FACB RETURN FB39 EOF in second page?
FB3A no, exactly 256 bytes >>FBS58
FACY9 now go free all the sub-index blocks (FEBS8) FB3C get byte offset (FEBA)
FACD which follow EOF <FB97> FB3F =—-
FADO@ if error >>FAC8 FB41 zero bytes in second page (DD89)
FAD2 write back master index <EBD5> FB47 EOF in first page? (FEBB)
FAD5 if error >>FAC8 FB4A no, we're done. >>FB55
FAD7 EOF in first subindex? (FEB8) FB4C yes, zero bytes in first page, too (FEBA)
FADA 1if so, demote to sapling file >>FAF1l FB55 then write block back and exit >>EBD5
FADC else, BLKNUM = subindex block which (DC€@)
FADF contains the EOF mark FB58 exit normally
FAE4 (exit if none there) >>FAC7 FB59 RETURN
FAEB else, read the final subindex block <EBD9>
FAEE and treat it as a sapling file >>FAFB
FAF@ unless there is an error.
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ProbDOS MLI -- V1.3 -~ 2 DEC 86 NEXT OBJECT ADDR: FB59

ADDR DESCRIPTION/CONTENTS

FBSA ek dekdkkkkk READ INDEX BLOCK dkkddkdhhhkhkkkkhkkhhhrhkhkhhhhkkhhhkkhkkkkkkhk

FB5A Put index block number in A,X (FEB3)
FB6# Go read the block >>EBC9

FB63 *kkkkkhkkx DEMOTE FILE TO SMALLER FILE TYPEX***kk&kkkkkkkkdkkkkkkhk®

FB63 get high byte of index block (FEB4)

FB66 save it on stack

FB68 get low byte (FEB3)

FB6B save it, too

FB6C free the index block in the volume bitmap <EAlA>

FB6F restore the block number of the index block

FB70 to zero page.

FB75 if error writing bitmap >>FB94

FB77 New index block is first block (DC@D)

FB7A from old index block. (FEB3)

FB83 For first entry in old index block,

FB85 zero the block number (if truncating) <FBC7>
or swap the bytes (if destroying).

FB89 reduce storage type by one (FEB5)

FB91 Write the deleted index block back out. <EBD5>

FB94 RETURN

FB95 ***x**xx%kx pREpr ALIL BLOCK NUMBERS IN **kdkkkthkhhddhhkhhdhhhhhhhhhhks
* ko AN INDEX BLOCK ok

FB95 ---
FB97 ***xkx*%x pRpE BLOCK NUMBERS BEYOND EQF ***kkkkkkkkhkhkhkhhhhhrhdik

FB97 save BLKNUM

FBI9D Save Y-register (index within block) (FE91)

FBA8 if it is non-zero....

FBAF free the block in the volume bitmap <EAlA>

FBB2 if error >>FBBE

FBB4 Restore index to Y-reg (FE91)

FBB7 zero this entry (when truncating) or <FBC7>
swap the two bytes (when destroying).

FBBA ——-

FBBB 1loop through all entries >>FB9D

FBBE save error message, if any

FBC@ restore old BLKNUM

FBC6 and exit

ProbOS MLI -- V1.3 -~ 2 DEC 86 NEXT OBJECT ADDR: FBC7

FBC7 ***%kkkxkkkx ZERO OR SWAP INDEX BLOCK BYTES ***kkkkkkhkhhkhkkkhhkhkkhdhkk

FBC7 --- >>9001

FBC7 This a destroy operation? (FEEB)

FBCA Yes, swap the two bytes. >>FBCF

FBCC No, zero both bytes.

FBCD A 65C@2 instructionli! >>FBD5
Note: we think this 65C02 instruction (BRA)
snuck in by accident. It is the only
65C@2 instruction in all of ProDOS and
means the 1.3 version won't run on Apple Ils
that don't have a %5C@#2. But it is easy to
patch this--just change the byte at $FBCD
($4CCD in the load image) from $88 to $F@,
because BEQ works fine here.

FBCF Save higher page byte in X-register (DD@@)

FBD2 Get lower page byte in A-reg and (DC@®)

FBD5 store A-reg in higher page byte. (DD@@)

FBD8 Get X-register and

FBD9 put it in lower page byte. (DC@@)

FBDC RETURN

FBDD khkkhkkkkKkk ALLOCATE I/O BUFFER *%%kkkkkhkhkhkhkhkhkhkhkkhkdkkkhkkkkkhkrhkrhkk

FBDD ---

FBDF get I/0 buffer page number

FBE2 can't be below $800

FBE4 else, error »>>FC28

FBE6 can't be above $BCOQ

FBES8 else, error >>FC28

FBED $4A/$4B --> I/0 buffer

FBF1 must be page alignedl >>FC28

FBF7 ===

FBF8 check each page of I/0 buffer for <FC63>
FBFB prior allocation in system bit map (BF58)
FCB8 ===

FCY9 if ok, mark each page as allocated <FC63>
FCUC 1in system memory bit map (BF58)

FC1l9 assign buffer number (REFNUM*2) in FCB (D88%)
FC21 and save buffer location in buffer list
FC26 exit

FC27 RETURN

FC28 bad I/0 buffer error
FC2B RETURN
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ProDOS MLI -- V1.3 -- 2 DEC 86 NEXT OBJECT ADDR: FC2C

ProDOS MLI -- V1.3 -- 2 DEC 86 NEXT OBJECT ADDR: FC9D

ADDR DESCRIPTION/CONTENTS

FC2C *kkkkkkkkk LOCATE I/O BUFFER hhkkkkkkhkkhkkhkkkkhhkhkkkhhhhhkhkkkhkhhhkkhkkk

FCc2C ---

FC2D AREG contains buffer number *2 (BF6E)

FC38 move buffer pointer to NXTBUF variable (FEDL)
FC39 exit

FC3A hkkkhkkkkkkk FREE I/O BUFFER kkkkkkkhhhhkkkhkhkkkhkkkkkkkhhkkkhrhkhkkkhkkk

FC3A 1is buffer already free? <FC2C>

FC3F vyes, exit >>FCeél -

FC43 zero its address in system global page (BF6F)
FC58 -—--

FC51 free each page in buffer <FC63>

FC54 by marking system bit map

FC61 exit

FC62 RETURN

FCG3 ***k*k**%x* [ OCATE BIT MAP POSITION Ak hkhkhkh Rkl Ak Rk k kR kkdkhdhdhx
(GIVEN PAGE NUMBER)

FC63 XREG contains page number

FC64 compute page number times 8
FC67 use as offset for bitmask (FDF4)
FC6E page number / 8 = byte offset
FC6F into bitmap

FC71 exit

FC72 **kkkxkk%* CHECK BUFFER VALIDITY **%¥¥#kwdkkdkhddhbkkkdhsdkiddhddn
START > $200 END < $BFO@

FC72 get buffer address (MSB)

FC76 must be >$200 else error >>FC28
FC78 get length (FECF)

FC7E compute last page no. of buffer
FC83 -—---

FC8A may not extend into $BF@Y

FC8C else, error >>FC28

*%% CHECK IF BLOCK OF MEMORY IS FREE ***

FCBF -—--—-

FC99 sce if this page is allocated <FC63>
FC96 if so, error >>FC28

FC98 else, check other paee also

FC9C then exit if both have been checked
FC9D RETURN

FCOE hkhkkkkhkkhhkhhkkhkkhkhhhhkhhhkkhkkhhhhkhkhkhkkhkhkkkkkkhhkhkhhhkhkkkhhkhkhkkhkkkkkkk

k%kkk** M[,] GET BUFF CALL ****%%
HA KKK AR KKK T ARk R Ak kR AR Rk KK

FC9E get next available buffer

FCA3 put its address in caller's parmlist
FCAB and exit

FCAC RETURN

FCAD’*****************************************************************

*kx%k** ML] SET BUFF CALL ******
kkhkhkhkkkhkhkk kA Rk TR A khkhhkhhhdkkkkkhk

FCAD mark his buffer allocated

FCB2 error? >>FCD4

FCB4 get old buffer address (FED2)

FCBE free old buffer's pages in map <FC49>
FCC5 copy old buffer contents

FCC7 to new buffer

FCD3 then exit

FCD4 RETURN

FCDS5 *%*%k%kx** GO TO QUIT CODE HANDLER khkkkhkhkhkhkkhhhkkkkhkhkhkkhkhhhkdhhkhhkkdkk

FCD5 enable 2nd 4K bank of language card (C@83)
FCD8 (Quit code lives at $D1WY-$D3FF) (CW¥83)
FCDD Get first four bytes of page @, (0003)
FCEZ save them on the stack

FCE4 Set ($0¢) -> $D199

FCE6 Set ($82) -> $1000

FCF2 Set Y = ¢

FCF3 3 pages of code to copy

FCF5 ——-—

FCF6 copy quit code handler to $196@¢

FD@4 pull 4 saved bytes off stack

FDGD enable HIGH RAM BANK1l (C@8B)

FD1® (MLI) (C@8B)

FD15 point RESET vector at $1860 (83F2)

FD1D set power-up byte properly

FD22 go to quit code handler at $199¢ >>1000

FD25 kkkkkkkkik ACCESS RAM~-BASED DEVICE DRIVER kkkhkhkhkhkkhkkkhkhkhkhkhkkkkik
This (undocumented?) routine allows a device driver
to reside in BANK2 of auxiliary high RAM (they normally
reside in slot ROM). When the device driver is set up,
the address of this routine, which may be found at $3EA,

becomes the address of the device driver. Bytes $3E4 and $3E5
are changed to the address of the real driver in aux high RAM.

This routine must call the page 3 routine at $3D6
because the MLI is in main high RAM and will be
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FD25
FD27
FD28
FD29
FD2B
FD2D
FD30
FD31
FD37
FD38
FD3A
FD3D
FD40
FD46
FD48
FD4B
FD4D
FD4E

NEXT OBJECT ADDR: FD25

swapped out. The page 3 routine calls the real driver
and returns here with the error code, if any.

Get current P-reg in accumulator,

then save it on the stack

clear overflow flag

interrupts disabled?

no >>FD39

yes, set overflow flag (FD4E)

disable interrupts

enable RAM, BANK2 (C@83)

set carry, indicating error

indicate 6 bytes to move to aux z-page
Call real driver thru page 3 routine <@3D6>
store error number (BF@F)

enable RAM, BANK1 (C@8B)

restore original P-reg

if error number is zero, (BFOF)

then indicate no error; >>FD4E
otherwise indicate error

RETURN

FD4F ***kk&kkk*x TNSTALL UNCLAIMED IRQ HANDLER *kkkhkhkkkkkhkkhkhkhhkkkkkkh

FD4F
FD52
FD55
FD58

This routine calls a subroutine located

at $D49P in BANK2 of high RAM. It is called
when MLI command $42 is executed. Its purpose
is to install a routine that handles unclaimed
interrupts. Apparently the user must supply
the routine at $D400.

Switch to BANK2 of high RAM, (C@83)
execute the program there, <D480>
then back to BANKl (C@8B)

and return.

FDsg khkkdkkhkhhkdkhkhhkkkhrhkkhhhrkhkkhhkhhhkhkhkhkhkhkhhkhhkhhkhkkkkkkkhhkhhkhkhkhhkhrhkhhhk

* DATA AREA *
kkkhkhkhkkhkhhhkhrkhkkkkhkhhhhhhhhkhddd

FD59Q **%kkkkkkkkx M[,T COMMAND TABLE kkkkkhhkkhkkhrkhkhkhhkhkhhkhhhkhkkhkkktk

FD59
FD5A
FD5B
FD5C
FD5D

IN HASH CODE ORDER: IF COMMAND IS...
ABCD EFGH (IN BINARY BITS)
INDEX IS COMPUTED AS:
9¥@D EFGH
+00080 ABCD

GET BUF

UNUSED

UNUSED

UNUSED

ALLOC INTERRUPT

ProDOS

MLI -- V1.3 -- 2 DEC 86

NEXT OBJECT ADDR: FD5E

FDSE
D62
FD61
FD62
FD63
FD64
FD65
FD66
FD67
FD68
FD69
FD6A
FD6B
FD6C
FD6D
FD6E
FD6F
FD79
FD71
FD72
FD73
FD74
FD75
FD76
FD77
FD78

DEALLOC INTERRUPT
UNUSED

READ BLOCK
WRITE BLOCK
GET TIME

EXIT

CREATE
DESTROY
RENAME

SET FILE INFO
GET FILE INFO
ON LINE

SET PREFIX
GET PREFIX
OPEN

NEWLINE

READ

WRITE

CLOSE

FLUSH

SET MARK

GET MARK
UNUSED

SET EOF

GET EOF

SET BUF

FD79 ***%xx*x**x PARAMETER COUNT TABLE khkkkkkkkkkkhkkkhkhkhkhhhkhkhkhhhhkhkk

FD79
FD7A
FD7B
FD7C
FD7D
FD7E
FD3@
FD81
FD82
FD83
FD84
FD85
FD86
FD87
FD88
FD89
FD8A
FD8B
FD8C
FD8D
FDBE
FDBF

GET BUF

UNUSED

UNUSED

UNUSED

ALLOC INTERRUPT
DEALLOC INTERRUPT
UNUSED

READ BLOCK
WRITE BLOCK

GET TIME

EXIT

CREATE

DESTROY

RENAME

SET FILE INFO
GET FILE INFO
ON LINE

SET PREFIX

GET PREFIX
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ProDOS MLI -- V1.3 ~- 2 DEC 86 NEXT OBJECT ADDR: FD90 ProDOS MLI -- V1.3 -~ 2 DEC 86 NEXT OBJECT ADDR: FDCC
ADDR DESCRIPTION/CONTENTS ADDR DESCRIPTION/CONTENTS
FD99 WRITE FDCC 910 -0B
FD91 CLOSE FDCD 991 - 8C
FD92 FLUSH FDCE 941 - @b
FD93 SET MARK FDCF 9106 - JE
FD94 GET MARK FDDY 6102 -9F
FD95 UNUSED FDD1 g10 -18
FD96 SET EOF FDD2 21086 -11
FD97 GET EOF FDD3 2190 -12
FD98 SET BUF FDD4 219 -13

FD99 hdk ok ok okokkkk ML.I COMMAND ADDRESS TABLE khkkhkhkhkhkhhhkhkhhkkhkhhhkhhhhkhkkkkk

FD99
FD9B
FD9D
FD9F
FDAl
FDA3
FDAS
FDA7
FDA9

CREATE
DESTROY
RENAME

SET FILE INFO
GET FILE INFO
ON LINE

SET PREFIX
GET PREFIX
OPEN

NEWLINE

READ

WRITE

CLOSE

FLUSH

SET MARK

GET MARK

SET EOF

GET EOF

SET BUF

GET BUF

FDD5
FDD7
FDDA
FDDB
FDE2

FDE4
FDES
FDE6
FDE7
FDE8
FDE9
FDEB

FDEC
FDED
FDEF
FDF1

FDD5 dkkdokkkkhk CONSTANTS -~ DATA AREA dhkkhkhhkkdkkhkkhkkhkhhkhkhkhhkhkhkhhhkhhkhkd

Blocks Used

End of File

Special ID (Must be 5 bits on)

‘HUSTON! * Author's name

Previous Block of Vol Dir Key Block
THE FOLLOWING IS COPIED TO SUBDIR HDR+$20

Version of ProDOS

Minimum Version

Access Byte (D|Rnl|B|@@3|wWiR)

Entry Length

Entries per Block

File Count

Parent LSB (copied to SUBDIR HDR +5$28)

File Type (Directory)

Block Number

Number of Blocks

End of File

FDF4 *hkkhkkkkkk BITMASK TABLE **%kx&kxkkkkhkkhhkhkkhkkhkhhkkkhhkhhhhkhkhkhkkhkkkk

FDC1 khkkkkkkkkkx MLI COMMAND INFO BYTE khkkkhhkhkkhkhikhkkhkhkhhhhrhkhkhkhhhkkhhkkk

FDC1
FDC2
FDC3
FDC4
FDC5
FDCo6
FDC7
FDC8
FDC9
FDCA
FDCB

PATHNAME FLAG

I
- 99
- 01
- 92
- 93
- 44
25
- 0%
- @7
- 88
- @9
- @A

HHRRRRCTR QR ————
LI E ——
|

SEHORO o —

REFERENCE NUMBER FLAG
DATETIME STAMP FLAG
COMMAND NUMBER

FDF4
FDF5
FDF6
FDF7
FDF8
FDF9
FDFA
FDFB

10090908
010300020
09100000
09010800
03031803
QU0301100
bB030819
29003001

FDFC **¥**&%&%* OFFSETS INTO FILE CONTROL BLOCKS ******&kkkkxxkkeskk sk
FDFC ***(FCB'S are at $D8gg_$D8FF)************************************

FDFC

Key Block
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ProDOS MLI =-- V1.3 -- 2 DEC 86

FDFE # Blocks Used

FEJ@ End of File

WEXT OBJECT ADDR:

FDFD

FEg3 kkkkkkkkkk SET/GET FILE INFO OFFSETS kkhkkkkkhhhkkhkhkhhhkhhhkhkkkhhkkki

FE@3 Access

FE@¥4 File Type

FE@5 Aux Type

FE@7 Storage Type

FEP8 Blocks Used (MSB on means GET only no SET
FE@A Datetime (Last Mod)

FEQGE Datetime (Creation)

FE12 *%***x%x*x%* PFATA], ERROR MESSAGE khkkhdhhhkhkhkkkhkhhkhkhkkkhkhhhkhhkhkkkkk

FE12 ' INSERT SYSTEM DISK AND RESTART -ERR 0 '
FE3A --—-
FE3A ko kkdekkhkk VARIABLES - DATA AREA 2222222222222 3332 2282222222 22 &

FE3A Parent Pointer Block

FE3C Parent Entry Number

FE3D Parent Entry Length

FE3E Datetime (Creation)

FE42 Version

FE43 Min Version

FE44 Access Byte

FE45 Entry Length

FE46 Entries per Block

FE47 File Count

FE49 Bit Map Pointer

FE4B Total Blocks
THE FOLLOWING 6 BYTES UNIQUELY IDENTIFY
A FILE:

FE4D Device Number

FE4E Current Directory Block Number (HDR)

FE5@ Block Number of File Entry in Directory

FE52 File Entry Number in Directory

FES3 *kkxkkkkkkk* pPT[,F ENTRY BUFFER khkkkdkkkdkdhhhhhkhkhhhhhhhdhhhhhhhhhrk

FE53 Type/Length (TTTTLLLL)
FE54 File Name (Max 15) >>@00F
FE63 File Type

FE64 Key Pointer

FE66 Blocks Used

ProDOS MLI

FE68
FE6B
FEGF
FE70
FE71
FE72
FE74

FE78

-- V1.3 -- 2 DEC 86 NEXT OBJECT ADDR: FE68

End of File

Datetime (Creation)

Version

Min Version

Access Attribute

Aux Type (Load Address/Record Length)
Datetime (Last Mod)

Header Pointer

FE7A kkkkkkhkkd Variable Work Area kkdkkhhkhkkhhkkkkkhkhkhkkhkdkhkddhdkdhdhkdki

FE7A

FE7D

FE7E

FE8B1

FE84
FE35
FE86
FE87

FE88
FEBA

FE8B
FE8C

FEBE

FE8SF
FE90
FE91
FE92
FE93
FE94
FE96
FEQ7
FE98
FE99
FE9A
FE9B
FE9D

3 Byte Scratch

End of File
Previous Mark

Compare Vol Name Scratch
Offset into VCB Table ($D990)
Offset into FCB Table ($D80J)
Free FCB found Flag

Number of Free Blocks needed

Storage Type

Number of Entries Examined or..
FCB already open flag
File Count

Entries/Block Loop Count/Free FCB's refnum
Free Entry Found Flag (if > @) or..
$ of lst bitmap block with free bit on or..

bit for free

# Blocks in Bitmap left to search

Y Register temp

Pathname Length

Devnum for Prefix Directory Header

Block of Prefix Directory Header

Bitmap Byte Offset in Page

Bitmap Page Offset

Bitmap Buffer Page (@ or 1)

Bitmap Flag (if $89, needs writing)

Bitmap DEVNUM

Bitmap Block Number

Bitmap Block offset for Multiblock Bitmaps
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ProbOS8 MLI -- V1.3 -- 2 DEC 86 NEXT

OBJECT ADDR: FE9D

ADDR DESCRIPTION/CONTENTS

New Mark to be Positioned to for Set Mark
or New Moving Mark (for READ)
FE9E or New EOF for SET_ EOF

FEAl Request Count (Read/Write etc.)

FEA3 Multi-Block I/0 count

FEA4 Newline character

FEA5 Newline mask

FEA6 1I/0 Transfer occurred flag

FEA7 MLI Command * 2

FEA8 ORed into Access Flags ($22 - Backup)

FEA9 Duplicate Volume Flag (if $FF)

FEAA Duplicate Volume's VCB index

FEAB MLI function code (low 5 bits)
Characters in current Pathname indx lvl or

FEAC ONLINE: volname len - loop index

FEAD new pathname: index to last name
old pathname: index to last name or..

FEAE ONLINE: index to data buffer

FEAF O0ld PFIXPTR value

FEBY Pathname fully qualified flag (if $FF)
Pathname: temp save area for index or..

FEBl1 ONLINE: DEVCNT

FEB2 close-all error code

FEB3 Set EOF: new Key Block pointer

FEB5 New storage type (SET_EOF)

FEB6 Freed Blocks count

FEB8 EOF Block number {(MSB then LSB)

FEBA EOF byte offset into Block

FEBC EOF - Master index counter

FEBD Save area for index into table below

FEBE *kkkkkkkxk* DEVICE TABLE BUILT BY ONLINE ***X*kk¥kkdkkkkhkkkkdhdkdikk

(also used by SET _EOF to keep track of
8 blocks to be freed at a time)

FEBE device table part one
FEC6 device table part two

FECE length of path, etc.

FED1 next buffer address

FED3 16 byte stack save area
FEE3 6 byte zero page save area

FEE9 ---
FEE9 Jump Vector, used for indirect jumps
FEEB Destroy flag (1 = destroy operation)

ProDOS MLI -- V1.3 -- 2 DEC 86

NEXT OBJECT ADDR:

FEEB

ADDR

DESCRIPTION/CONTENTS

FEEC **%kkkkkikkk $FEEC—$FEFF NOT USED *kk*xkkkkkhhkhhkkkkkkhkkkhkhkkkdhhid

FEEC

not used
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ProDOS System Global Page -- V1.2 NEXT OBJECT ADDR: B3Fuy® ProbOS System Global Page -- V1.2 NEXT OBJECT ADDR: BF2E
ADDR DESCRIPTION /CONTENTS ADDR DESCRIPTION/CONTENTS
BFYY MODULE STARTING ADDRESS
BF3¢ DEVNUM © Slot and drive (DSSSw¥@P) of last device.

Rukkkkkkkkhkkhkkkkhhkhhxkkhhhkhkhhhrk BF31 DEVCNT Count {(minus 1) of active devices

* * BF32 DEVLST List of active devices (slot, drive, and

* PRODOS SYSTEM GLOBAL PAGE * identification--DSSSIIII).

* *

* VERSION 1.2 -- 6 SEP 86 * BF4iy "(C)APPLE'83" Copyright notice.

* VERSION 1.3 -- 2 DEC 86 *

* * BF4B ***x%k%kikK PATCHES TO ORIGINAL GLOBAL PAGE kkkhkhkkkkkhkkkhhkkhkhhhkkk

hhkhkkhkhhkhkhkhkhkxhkdhhhkkkkkhhkhdhkhkkhkkkkk¥

BF 30 *kkkkkkk MI,I AND IRQ HANDLER EQUATES kkkhkkhkhkkkhkkkkkkhkhkkhkkkhkkkxk

DEG®
DEAC
DF4E
DFFF
E@U9
FFD8

Main MLI entry point.

Address for no device connected.
IRQ handler within MLI.

System error handler.

System death handler.

Patch in ProDOS IRQ Handler.

BF Y *kkxkkkkkkkx*x TUMP VECTORS khkhkkhdhkdkkkhhkhkkhkhkhhhkhdhhhkkhkhkkhhxkhhdkhkhk

BF YO
BF93
BF 06
BF@7
BF@9
BFGC
BFOF

ENTRY
JSPARE
DATETIME

SYSERR
SYSDEATH
SERR

JMP to
System
JMP To
Normal
JMP to
JMP to
System

MLI. >>BF4B

death address. >>BF@3

Date/Time routine (RTS if no clock}).
clock code address.
system error handler.
system death handler.
error number.

>>DFFF
>>ELg9

BFly kkkkkkkkk* DEVICE INFORMATION khkkkikhhhkhkhkhrhhkhkhkhkhkkkhkhrrhkhdkkhhkhk

BF10
BF12
BFl14
BFlo
BF18
BF1A
BF1C
BF1E
BF 20
BF22
BF24
BF26
BF28
BF2A
BF2C
BF2E

DEVADR@1
DEVADRI11
DEVADR21
DEVADR31
DEVADR41
DEVADR51
DEVADR61
DEVADR71
DEVADRG2
DEVADR12
DEVADR22
DEVADR32
DEVADR42
DEVADRS52
DEVADR62
DEVADR72

Slot
Slot
Slot
Slot
Slot
Slot
Slot
Slot
Slot
Slot
Slot
/RAM
Slot
Slot
Slot
Slot

)
1,

2,

reserved.
drive 1 device driver address.
drive 1 device driver address.
drive 1 device driver address.
drive 1 device driver address.
drive 1 device driver address
drive 1 device driver address.
drive 1 device driver address.
reserved.

drive 2 device driver address.
drive 2 device driver address.

device address (128K required).

4,
5’
6,
7,

drive 2 device driver address.
drive 2 device driver address
drive 2 device driver address.
drive 2 device driver address.

BF4B
BF4C
BF4D

BF50
BF53

BF58

BF70
BF72
BF74
BF76
BF78
BF7A
BF7C
BF7E

BF8Y ***%*x%kxk*x ITNTERRUPT INFORMATION

BF 80
BFg2
BF84
BF 86
BF838
BF &9
BF8A
BF8B
BF8C
BF8D
BFSE

MLIENTI1

AFTIRQ

BITMAP

BUFFERL
BUFFER2
BUFFER3
BUFFER4
BUFFERS
BUFFER®
BUFFER7
BUFFER8

INTRUPT1
INTRUPT2
INTRUPT3
INTRUPT4
INTAREG
INTXREG
INTYREG
INTSREG
INTPREG
INTBANKID
INTADDR

Push status reg on stack.
Disable interrupts
Go to MLIENTl. »>>BFB7

Read high RAM, BANKI1 (Cv8B)
and continue IRQ exit. >>FFD8

Bitmap of low 48K of memory.
Open file 1 buffer address.
Open file 2 buffer address.
Open file 3 buffer address.
Open file 4 buffer address.
Open file 5 buffer address.
Open file 6 buffer address.
Open file 7 buffer address.
Open file 8 buffer address.

hkhkkkkkkkhkhkkkkkhhkkhhkhkkhkhkkkhk

Interrupt handler address (highest priority).
Interrupt handler address.

Interrupt handler address.

Interrupt nandler address (lowest priority).
A-register savearea.
X-register savearea.
Y-register savearea.
S-register savearea.
P-register savearea.

Bank ID byte (ROM, RAM1,
Interrupt return address.

or RAM2).

BF 99 kkkkkkkkk** GENERAL SYSTEM INFO khkkhkikkkkhkdhhkhkkkhkhhhhkkkkhhhkhkdkkkk

BF9Y
BF92
BF94
BF95
BF96
BF98

DATE
TIME
LEVEL
BUBIT
SPAREL
MACHID

YYYYYYYM MMMDDDDD.
... .HHHHH ..MMMMMM.
Current file level.
Backup bit.
Currently unused.
Machine ID byte.
99.. 6... II
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NEXT OBJECT ADDR: BF99

ProDOS System Global Page -- V1.2

ADDR DESCRIPTION/CONTENTS

Pl1.. 9... II+

19.. @... 1Ile or IIGS

11.. @... Future expansion
@60.. 1l... Future expansion
Gl.. 1... Future expansion
16.. 1... 1Ilc

11.. 1... Future expansion
«e®B .... Unused

«.@Bl ... 48K

10 ... 64K

«o11 ..., 128K

sees «X.. Reserved

eees +.@. No B@Y-~column display
+e++ «.1l. 80-column display
sees «+.8 No compatible clock
+»++ «..1 Compatible clock present

BF99 SLTBYT Slot ROM map (bit on indicates KOM present)
BF9A PFIXPTR Prefix flag (» indicates no active prefix).
BF98 MLIACTV MLI active flag (l... .... indicates active.
BF9C CMDADR Last MLI call return address.

BF9E SAVEX X-register savearea for MLI calls.

BF9F SAVEY Y-register savearea for MLI calls.

BFAD **kkkkkk HANDLE BANK SWITCHING AFTER IR *%kkx hhkkhkkhkhkhhkdhhhhhk
(Enter reading high RAM, BANK1)

BFA® EXIT $EQYO same as save byte? (EovwQ)
BFA3 Yes, check for BANK1/BANK2 »>>BFAA
BFAS No, enable ROM (cu82)

BFAS8 and exit now. >>BFB5

BFAA EXIT1 Get RAM save byte for $D@O@. (BFF5)
BFAD Is it the same as BANK1? (DBOY)
BFB@ Yes, exit now. >>BFB5

BFB2 No, switch to BANK2. (Ce83)

BFB5 EXIT2 Restore A-Register and

BFB6 return from the interrupt.

BFB7 **kkkkkx MLI ENTRY' CONTINUED ***********************************

BFB7 MLICONT Carry set will

BFB8 roll flag bit into MLIACTV. (BF9B)
BFBB Save high memory configuration (E000Q)
BFBE by storing $EQO@ in BNKBYT1 (BFF4)
BFC1 and $DVRY (DYWH)

BFC4 in BNKBYT2. (BFF5)

BFC7 Then enable high RAM, BANK1 (CusB)
BFCA for read and write. (CP8B)

BFCD Jump to actual MLI. >>DEWG

NEXT OBJECT ADDR: BFCD

ProDOS System Global Page -~ V1.2

ADDR DESCRIPTION/CONTENTS

BFDG *kkkxkkkkkk INTERRUPT ROUTINES **kkkkkdkkkhkkhhhhhrhhhhhhrdhhhkhhis

BFD@ IRQXIT Determine state of high memory. (BFSD)

BFD3 High RAM, BANKl enabled. >>BFE2

BFD5 High RAM, BANK2 enabled. »>>BFDF

BFD7 System have only 48K?

BFD8 Yes, only ROM in high memory. >>BFE7
BFDA Enable ROM. (C@81)

BFDD Always branch. >>BFE7

BFDF IRQXIT1 Switch to BANK2. (C@83)

BFE2 IRQXIT2 Preset BANKID for ROM.

BFE4 (Later reset if high RaM interrupt). (BF8D)
BFE7 ROMXIT Restore accumulator and (BF88)

BFEA exit.

BFEB IRQENT Enable high RAM, BANK1 (C@8B)
BFEE for read and write. (CO8B)
BFF1 Jump into MLI. >>DF4E

BFF4 *%kkkkkkkkk DATA ************************************************

BFF4 BNKBYT1 Storage for byte at SE@QY.
BFF5 BNKBYT2 Storage for byte at $DBGg.
BFF6 $BFF6-$BFFB currently not used.

BFFC *kkxkkkhkkk VERSION INFORMATION **kkkkhhhkhhhhhhhhhkhkhhhhhhdhhkhhhhr

BFFC IBAKVER
BFFD IVERSION
BFFE KBAKVER
BFFF KVERSION

Minimum version of Kernel needed for this interpreter.
Version number of this in interpreter.
Currently undefined. Reserved for future use.
MLI Version number:
=2 in Version 1.2
=3 in Version 1.3
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ProDOS QUIT Code -~ V1.2 -- 6 SEP 86 NEXT OBJECT ADDR: 190U
ADDR DESCRIPTION/CONTENTS
19090 MODULE STARTING ADDRESS

kkhkhkhkhkdkkhkhkhkkhhhhkhkkkhkkhhhkrkkhkkhkhhdhkkkhkh

QUIT Code
Stored in BANK2 of High RAM
at $D19¥. A move routine in
the MLI moves the code to
$1099 and JMPs to it when a
QUIT command is issued.

VERSION 1.2 ~- 6 SEP 86
Move routine at $FCA9

VERSION 1.3 -- 2 DEC 86

*
*
*
*
*
*
*
*
*
*
*
*
* Move routine at $FCD5
*

*

*
*
*
%*
*
*
*
*
*
*
*
*
*
*
*

khkhhhkhkhkhkhkhkhkhhhhkhrhkhhhhhhkhkhhkkhkkkhkk

1000 & e de g g Kk ke K ZERO PAGE EQUATES khkhkkhkhkhkkhkhhkkkhhkkhkhkkhkhkhhhhkhkhkdhhkkk

0y24 Cursor Horizontal
2025 Cursor Vertical

1900 kkkkhkkkkkk EXTERNAL EQUATES hhkhkhkhkhkhkhkkkhkkhhkhkhhkhkhkrkkhhkkdkhhhkid

0280 Prefix Buffer
1809 Buffer

2000 Buffer

BFOGQ MLI Entry
BF58 Bitmap

1990 khkkkkhkhkhkk SOFT SWITCHES khkkkhkkhkhhkhkdkhhhkhhhkhhhkhkhkhhrhkxkhkkkkrhhhhhkk

Ccoae Keyboard

[of7]71%} Disable 8¢ column store

CcgucC Disable 88 column card

COYE Select standard character set
ce82 ROM select

1@00 *kkkkkkkkk MONITOR EQUATES kkkhdhhkhhhhkhhkrkhhhhkhhhkdhhhhhhkhrhhkk

FE84 Initialize 4@-column display
FC58 Home

FC9C Clear to end of line

FD@C Read a key

FDBE Output a Carriage Return
FDED Output a Character

FE84 Set Normal display

FE39 Set Keyboard

FE93 Set Video

ProDOS QUIT Code -- V1.2 -- 6 SEP 86 NEXT OBJECT ADDR: 1000

FF3A Sound Bell

1000 * ke kk ok kkkkk INITIALIZATION khkkhhkhkkhhhkhkkhhkhkhkhkhhkkhkhkhkhkhhdhhkdhhkkkhkhkhkkkk

1208 Select ROM (C@82)

1043 Disable 80 column card (C@9C)
1Y¥6 Select standard character set
1499 Clear B89-column store (Couo)
1446C Set Normal display (white on black) <FE84>
100F Initialize 48-column display <FE84>

1912 Set Video <FE93>

1815 Set Keyboard <FE89>

(CoBE)

1918 ***xkkkkkkkx INITIALIZE MEMORY BITHMAP ***kkkkkhhkkhkhkkdkkhhkkhkkhdhd

1918 Mark pages $8, $1, $4 through §7
141A and $BF as in use

192D kdkkkkkhkkkh DISPLAY CURRENT PREFIX dkdkhkhkhkhhkhkkhhkhkdhkhkrkkkkkhhkhkhkd

132D Clear Screen and Home cursor <FC58>

1339 Go down 1 line <FDS8E>

1933 Point to prompt number 1

1835 and print it out <11D6>

1938 Position to line 3

143F Call MLI (GET_PREFIX) <BF@0>

1042 Data: GET_PREFIX command number

1043 Data: Pointer to Parameter list

1345 Get length of Prefix (9¥289)

1948 Put a 0

104A at the end of the Prefix (9281)

194D Check prefix length... (9280)

1950 1If length=@, there is no current Prefix >>165D
1852 If non-zero, display the current Prefix (©280)
1857 on the video screen (@5FF)

195D khkdkhkkkkk GET PREFIX NAME hhkkkkhhkhhhhkkkkhhkdhhkhkhkhkkhkhhhkkhkkkhhkk

145D 1Initialize counter

1964 Read a key <FDJC>

1867 1Is it CARRIAGE RETURN?

1369 Yes, then accept Prefix >>10BD
136B No, then save character

106C Clear to end of line <FC9C>

186F Retrieve character

1478 1Is it ESCAPE?

1872 Yes, start all over again >>102D
1074 1Is it CANCEL?

19076 Yes, start all over again >>182D
1978 1Is it TAB?

187A Yes, sound Bell, get another character >>1093
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ProDOS QUIT Code -- V1.2 -- 6 SEP 86 NEXT OBJECT ADDR: 187C ProDOS QUIT Code ~- V1.2 -- 6 SEP 86 NEXT OBJECT ADDR: 19E5
ADDR DESCRIPTION/CONTENTS ADDR DESCRIPTION/CONTENTS

197C 1Is it DELETE? 10E5 1Initialize counter
107E Yes. >>1084 10E7 Wait for keypress <FD@C>
1989 1Is it BACKSPACE? 10EA 1Is it ESCAPE?
1982 No, keep checking >>1891 10EC No, keep checking »>>10F4
1984 Yes, is there room to move back? 10EE Yes, get Cursor horizontal position
18086 No, don't try >>1@8B 19F9 1f not O try again >>10D3
1088 Decrement cursor horizontal position 10F2 If @ start all over again >>1@D1
108A Decrement counter 19r4 1Is it CANCEL?
198B Clear to end of line <FC9C> 10F6 Yes, try again >>18D3
128E Try again >>1064 1U9F8 1Is it TAB?

l3FA Yes, sound Bell - try again >>11@9
1991 Continue if greater or equal to BACKSPACE »>>1899 19FC Is it DELETE?
1893 Else, sound Bell <FF3A> 1JdFE Yes >>1104
1096 Try again >>1$64 1198 Is it BACKSPACE?

1102 ©No, keep checking >>1147
1999 1Is it less than or equal to "z"? 1104 Yes, then handle it >>11C0
109B Yes, keep checking >>1Q@9F
199D Turn off lowercase 1147 Continue if greater than BACKSPACE >>114F
109F 1Is it less than "."? 1199 Sound Bell <FF3A>
19A1 Yes, Invalid - try again >>1093 118C Go back and try again >>10E7
19A3 Is it greater than "Z"?
19A5 Yes, Invalid - try again >>1093 119F 1Is it CARRIAGE RETURN?
19A7 1Is it less than or equal to "9"? 1111 Yes, then go load Application >>113C
16A9 Yes, keep checking >>10AF 1113 Is it less than or equal to "zZ"?
16AB Is it less than "A"? 1115 Yes, keep checking >>1119
16AD Yes, Invalid - try again >>1093 1117 Turn off lower case
10AF Else, valid character - increment counter 1119 1Is it less than "."?
19B# Found 39 characters? 111B Yes, Invalid - try again >>1109
19B2 Yes, then start all over >>1876 111D 1Is it greater than "Z"?
19B4 Put valid character in buffer (©284) 111F Yes, Invalid - try again >>1189
19B7 and Print it <FDED> 1121 Is it less than or equal to "9"?
19BA Go back for more >>1¢64 1123 Yes, keep checking >>1129

1125 1Is it less than "A"?
19BD Check counter 1127 Yes, Invalid - try again >>1109
10BF If @ then go on >>18D3 1129 Else, valid character - save it
13Cl Else, save length (8283) 112A Clear to end of line <FC9C>
19C4 Call MLI (SET_PREFIX) <BF99¢> 112D Retrieve character
19C7 Data: SET_PREFIX command number 112E and Print it <FDED>
19C8 Data: Pointer o Parameter list 1131 Increment counter
14CA Carry on if no error >>14D3 1132 Found 39 characters?
14CC Sound Bell <FF3A> 1134 Yes, start again >>14¢Fé
18CF Force branch to 1136 No, save character in buffer (928¢)
19D1 always be taken >>1976 1139 and go get another >>1JE7

14D3 khkkkkkhkkh¥x GET APPLICATION HAME hhkhkkkkhkhkkhkkkhhhhhkrhhkhhhhkkkkxkhhhk

19D3
19D6
1909
19DB
19DE

Clear Screen and Home cursor <FC58>
Go down 1 line <FDS8E>

Point to prompt number 2

and print it out <11D6>

Position to line 3

113C
1141
1144
1147
1148

Output a blank

Store length of Application name (3288)
Call MLI (GET FILE INFO) <BFQy>

Data: GET? FILE INFO command number
Data: Pointer to Parameter list

113C **%%kkkkrxkx LOAD AND EXECUTE APPLICATION ***kxkkkkkkkhkhkkhkxdhhdhhhhkhkk



Beneath Apple ProDOS Supplement 79

ProbOS QUIT Code -- V1.2 -—- 6 SEP 86 NEXT OBJECT ADDR: 114A ProbOS QUIT Code -- V1.2 -- 6 SEP 86 NEXT OBJECT ADDR: 11BA
ADDR DESCRIPTION/CONTENTS ADDR DESCRIPTION/CONTENT

114A Continue if no error >>114F This area of the code was modified for

114C Else, go to Error Handler >>11E2 Version 1.2, and a bug was created.

. We are not sure it is safe to assume that
114F Get_Flle Type (12a5) ) the P-register is non-zero; that is, a BNE
1152 1Is it ProDOS System file? may not force the required branch.

1154 Yes, continue >>115B Also, there is a misplaced label here that
1156 No, indicate Error $41 will cause read errors to be ignored.
1158 Go to Error Handler >>11E2
11BA Was READ good?
115B Set Reference number to 0 11BB HNo, go to Error Handler >>11B7
116¢ Call MLI (CLOSE) <BF0O> 11BD Yes, execute application >>2009¢
1163 Data: CLOSE command number
1164 Data: Pointer to Parameter list 11C@ ****xk*xk*x*x* BACKSPACE ROUTINE N 22 22 222222 s X222 X2 222 222 20
1166 Continue if no error >>116B
1168 Else, go to Error Handler >>11E2 11C8 Get cursor position horizontal
116B Get Access Byte (12a4) 11C2 If @ exit routine >>11D3
11786 Yes, >>1177 11C4 Decrement counter
1172 No, Indicate Error $27 11C5 Output a space
1174 Go to Error Handler »>>11E2 11CA Move cursor back 2 spaces
11CE Output a space <FDED>
1177 Call MLI (OPEN) <BF@0> 11D1 Move cursor back 1 space
117A Data: OPEN command number 11D3 Return to get another character >>1¢E7
117B Data: Pointer to Parameter list
117D Continue 1f no error >>1182 11D6 dedkkdekkkkhk PRINT TEXT ROUTINE ***********************************
117F Else, go to Error Handler >>11E2
11D6 Get a character (1211)
1182 Get Reference Number (12B8) 11p9 If it is © then exit >>11El
1185 and update READ and (12BC) 11DB Output it <FDED>
1188 GET_EOF parameter lists (l12C4) 11DE Increment offset
1188 Call MLI (GET_EOF) <BF0O> 11DF Get another character >>11D6
118E Data: GET_EOF command number 11E1 Return to caller
118F Data: Pointer to Parameter list
1191 If error, handle lt >>11E2 llEz hkdkkkdkkkk PRINT ERROR MESSAGE **********************************
1193 Is EOF mark less than $100¢8 (12C7) 11E2 Save Accumulator (Error Number)
1196 Yes, continue on >>119C 11E4 Position to line 12
1198 No, Indicate Error $27 11EB Get Error number
119A Go to Error Handler >>11E2 11ED Is it 1?2
11EF No, keep checking >>11F5
119C Transfer EOF to Request count (12C5) 11F1 Yes, point to error message 1
119F in READ parameter list (12BF) . 11F3 and go print it >>12dB
11A8 Call MLI (READ) <BF@9> 11F5 1Is it $407
11AB Data: READ command number 11F7 Yes, print error message 3 >>1209
11AC Data: Pointer to Parameter list 11F9 1Is it $4472
11AE Save status of READ 11FB Yes, print error message 3 >>1209
11AF Call MLI (CLOSE) <BF¢@> 11FD 1Is it $457?
11B2 Data: Get Prefix command number 11FF Yes, print error message 3 >>1209
11B3 Data: Pointer to Parameter list 1201 Is it $467?
11B5 Continue if no error >>11BB 1203 Yes, print error message 3 >>1209
11B7 Else, retrieve status 1205 Point to error message 2
11B8 and go to Error Handler >>11E2 1267 and go print it >>120B
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ProDOS QUIT Code -- V1.2 -- 6 SEP 86 NEXT OBJECT ADDR: 1209

ADDR DESCRIPTION/CONTENTS

1209 Point to error message 3
120B Print Error message <l11Dé6>
120E Get application name again >>1@DE

1211 Thdekhkkkik ASCI1I TEXT *******************************************

Promptl
1211 'ENTER PREFIX (PRESS "RETURN" TO ACCEPT) '

Prompt2
1239 'ENTER PATHNAME OF NEXT APPLICATION'

Errorl
125C Ring Bell
125D 'NOT A TYPE "SYS" FILE'

Error2
1273 Ring Bell
1274 '1I/0 ERROR !

Error3
128A Ring Bell
128B 'FILE/PATH NOT FOUND '

12Al dek gk kkokk ok PARAMETER LISTS **************************************

GET FILE INFO Parmlist
12A1 Parmcount
12A2 Pathname
12A4 Access
12A5 File Type
12A6 Aux Type
12A8 Storage Type
12A9 Blocks Used
12AB Datetime (modified)
12AF Datetime (creation)

OPEN Parmlist
12B3 Parmcount
12B4 Pathname
12B6 1/0 Buffer
12B8 Reference Number
CLOSE Parmlist

12B9 Parmcount
12BA Reference Number

ProDOS QUIT Code ~- V1.2 -- 6 SEP 86

READ Parmlist

12BB Parmcount

12BC Reference Number
128D Data Buffer

12BF Request Count
12C1 Transfer Count

GET_EOF Parmlist
12C3 Parmcount
12C4 Reference Number
12C5 EOF Mark
GET/SET_PREFIX Parmlist

12C8 Parmcount
12C9 Pathname

lch % & de d Kok ok ok ok ok ok SlZCB_sleF UNUSED khkkhkhkhkhhkhhhkhkhkhhkkhhkhkdkkhhhhkhhkhrhhkkk

12CB These unused bytes are $D3CB-$D3FF in high RAM
12FF and $5BCB-$5BFF when loaded as part of "PRODOS" file.
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Disk II Device Driver -- V1.2 -- 6 SEP 86 NEXT OBJECT ADDR: DU@@ Disk II Device Driver -- V1.2 -- 6 SEP 86 NEXT OBJECT ADDR: D@10
ADDR DESCRIPTION/CONTENTS ADDR DESCRIPTION/CONTENTS
D2oB MODULE STARTING ADDRESS D@l ---
DP14 QVYP3YEBT TTTTTABC
khkkhkhkhkhhkhkhhkhhkhkhhkhhkhhhkhkkkkhkhhhkhkkhhkk Dgls . . >>D91ﬁ
* * D@17 . .
* 5.25" DISK DEVICE DRIVER * DP18 . . >>DU1C
* * D@1A OGUTTTTTT G0YYBCUA
* RESIDES AT $D@OU-$D6FF * D@1C  -—-
* * D@2@ Preserve Sector Number
* VERSION 1.2 -- 6 SEP 86 * D@21 Execute command <D@38>
* (SAME AS IN VERSION 1.1.1) * DU24 Restore Sector Number - Was prior action ok?
* * D@25 No, then exit >>D@3@
Y I 2 2222222222222 23 22 2 X2 X 2 22 2 222 Dgz? Increment Buffer Pointer
D@29 Increment Sector Number by 2 for rest of Block
Dgﬂg dede ok kdekkkkk ZERO PAGE EQUATES dkkhkhkhkhkhhkhhhhkhdhhhkkhhhhkhhkhkkhhkdkhkkhhhxk DgZB Execute command <D038>
D@2E Decrement Buffer Pointer (to start of block)
B03A Checksum DO3® Get error number (if any - @ indicates no error) (D358)
@33A Workbyte D@33 Return to caller
gB3E Slot (Temporary)
0942 Command D34 ***x%xkkk%x% T/0 ERROR ROUTINE kkkhhkhkhhhkhkhhkhhkhhhhkhkhkkrhkhhkhhkkhdkx
2043 Unit Number
9044 I/0 Buffer Pointer (low) D@34 Indicate "1/0 Error"
9845 I1/0 Buffer Pointer (high) DW36 Set Carry flag
0046 Block Number (low) D@37 Return to caller
0347 Block Number (high)

Dggg dededk dkkkkokk INTERNAL EQUATES I 22222233 222222223232 222 2 22 s bkt g

1800
1100

Durmy Block Buffer (lst half)
Dummy Block Buffer (2nd half)

* k ok

oY 1%]] kkkkkkkkk* EXTERNAL EQUATES dkkhkkhhkhkkhhkhhkhkhhhhkkhhkkhhhhkhhdkkhdkk

Cco8g
cyss
cg89
C@8A
ca8C
C@8D
COBE
CA8F
CBEC

Dﬂﬂﬂ hkkkkhkhhh 5.25" DISK DRIVER ENTRY Y 2222222222222 2222 R Xl

ol 1%1%)
DOO1
D@g4
D@05
D@E9
DBUYC
DOVE

Phase Zero Off

Motor Off

Motor On

Drive Select

Read Data Register

Write Data Register

Set Read Mode

Set Write Mode

Read Data Register (slot 6)

Clear decimal mode

Clear phases in case IWM device in this slot <D6BE>
Five NOP's so code below will

fit up against Table at $D196

Check validity of calling parameters <D6D9>

If not valid exit with error »>>D@34

Convert Block Number to a Track and Sector

D038 hhkkhkkhhkk MAIN CODE ********************************************

DY38
D@J3D
D@43
D@42
D@44
DU46
DiJ49
Do4cC
DB4F
D@54
D@57
D@5A
D@58
D@5C
D@62
D@65
D@66
D@69
DR6B
D@72
D@74
D@76
D@79
DB7C
DA7D

Set recalibration count to 1
Preserve sector number (D357)
Get "Unitnum” DSSSO2089
Strip out Drive 0SSS@@Y0
Preserve slot number

Check for slot change, turn off motor if so <D69B>

See if motor is on <D4DA>

Save test results

Initialize counter for delay routine {(D378)
see if slot or drive has changed (D359)
Update "current" unit number (D359)

Save test results

Put drive number in Carry flag

Turn motor on (CW89)

Select appropriate drive (C@8A)

Check test results - Same slot/drive?

Yes, then skip delay >>D@72

Wait for new Drive

to come up to speed <D385>

Is command a status request?

Yes, then do not move disk arm >>D@7C

Get track number for current request (D356)
And go there <D10C>

Check test results - Was motor on?

Yes, then skip delay >>D@8E
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NEXT OBJECT ADDR: D@7F

Decrement "recalibration" count - More to try? (D36A)

Disk II Device Driver -- V1.2 -- 6 SEP 86
ADDR DESCRIPTION/CONTENTS
DB7F Wait for Drive to
D@81 come up to speed <D385>
DU89 Is motor on yet? <D4DA>
D@8C No, then exit with error >>D@EA
D@GB8E 1Is command a "status" request?
D@99 Yes, then determine status >>D@FD
D@92 1Is command a "read" request?
D@93 Yes, then continue on >>Dg98
D@95 Prepare data for write (prenibblize) <DS5F@>
D298 ——-
D@%9A 1Initialize "retry" count at 64 (D369)
D@9D ---
DO9F Read an address field - Good read? <D398>
D@A2 Yes, then continue on >>D@BE
D@A4 Decrement "retry" count - More to try? (D369)
DOA7 Yes, then try again >>D@9D
DJA9 No, just in case indicate "I/O Error"
DJUAB
DGAE No, then exit with error >>D@EA
DUBJ Get "current" track (D35A)
D@ZB3 Preserve it
D@B4 Double it and
DOB5 add 16 to it for recalibration
DYB7 Reinitialize Retry Count
D@BC Branch always taken >>D@CC
DIC1 Was the right track found? (D35a)
D@C4 Yes, then continue on >>D@DS
D@C6 Get "current" track (D35A)
DACY9 Preserve it
D@CA Get track we found
DOCB Double it
D@CC Put new value in Device Track Table <D4D3>
D@CF Get track we want
DYD@ And go there <D1@C>
DOD3 Branch always taken >>D@9D
DPDP8 Was the right sector found? (D357)
D@DB No, then try again >>D@A4
DUDF Is command a "write" request?
DJE# Yes, then go do it >>DdF4
DGE2 Read the data - Good read? <D3FD>
DPE5 No, then try again >>D0A4
DGE7 Indicate no errors
DJE9 BNE Instruction, never taken
DUEA Indicate error
DJEB Preserve error number (D358)
DOEE Get Slot
DOF@ Turn motor off (CW88)
DOF3 Return to caller

Disk 1II Device Driver -- V1.2 -- 6 SEP 86

ADDR DESCRIPTION/CONTENTS

NEXT OBJECT ADDR: D@F3

D@F4 kkkkxkkkkkk HANDLE WRITE REQUEST Jede & de e ke de do de oKk de g g ko ok d ok K e de de ke de g K & ek de ke K

DOF4 Write data - Good write? <D540>
DUF7 Yes, then exit >>D@E7

DOF9 Indicate "Write-protect error"
D@GFB Branch always taken »>>D@EA

DAFD Thkkkkhkdkkkk GET STATUS *hkhkxhkhkkkkhhhkhkhkhkhhkhkhkkhkhkhkkhhkhkhhkhkkhkhhh®

DAFD Get Slot number

D162 Check "write-protect" status (C@8E)
D165 Put result in Carry flag

D186 Select read mode (CO8C)

D149 Exit with appropriate status >>D@F7

DlOdC *kkkkkkhkkk LOCATE DESIRED TRACK khkhkhkkhkhkhkkhhkkhkhkkkhkhhhkkhhkhhhhhkkhik

D18C Double the track number for proper phase
D1UD Preserve destination track * 2 (D36F)
D11® Turn all phases off <D125>

D113 Get offset into Device Track Table <D4Fl>
D116 Get track (D359)

D119 Update "“current" track (D35A)

D11C Get destination track (D36F)

D11F Update Device Track Table (D359)

D122 Move arm to desired track <D133>

D125 1Initialize phase number, starting with 3
D127 -—---

D128 Clear a phase <D18A>

D12B Decrement phase number - More to do?
D12C Yes, then continue until all phases done >>D127
D12E Divide track number by 2 (D35A)

D132 Return to caller

D133 khkkkkkkkkk ARM MOVE ROUTINE Thkhkhkkhkkhkhkhkhkhkhhkkhkkkxhkhkhkhhhkhhkhkhkhhhkx

D133 Preserve track to find (D372)

D136 Are we already there? (D35A)

D139 Yes, then set appropriate phase and exit >>D137
Di3D 1Initialize phase count (halftracks) (D36B)

D143 Preserve "current" track for comparisons (D371)
D146 Subtract track to find to compute delta-tracks
D147 Are we already there? (D372)

D14A Yes, then clear prior phase and exit »>D183
Dl4C Positive delta-tracks - go move arm out >>D155
D14E Negative delta-tracks - Get absolute value delta-tracks less 1
D15¢ 1Increment current phase to move in (D35A)

D153 Branch always taken >>DI1SA

D155 Compute absolute value delta-tracks less 1

D157

Decrement current phase to move out (D35A)
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Disk II

Device Driver -- V1.2 -- 6 SEP 86
DESCRIPTION/CONTENTS
Compare delta-tracks with phases moved (D36B)

D196 khkkkkkkkkk TABLE 1 hkkkkkhkkhhhkhkhkhkkkhkkhkkhkhkhhkkkkdhhkhkhkkdhhrkkkhk

D196

D1Ad
D1Al
D1A2
D1A3

D1A4
D1C@
D1C1
D1C2
DiC3

D1C4

Use smaller value for offset to delay tables >>D162

Are we pointing at last table value yet?

Yes, then continue to use current offset >>Dl68
Else, use new offset

Sset Carry flag for set phase operation

Set a phase <D187>

Get delay value from table (D373)

Delay <D385>

Get prior phase number (D371)

Clear Carry flag for clear phase operation
Clear a phase <D18A>

Get delay value from table (D37C)

Delay <D385>

Increment phases moved (D36B)

Delay <D385>

Get "current" phase number (D35A)

Use low two bits only, zero to three - J0U0QGPP
Multiply by two and bring in Carry ~ 22099PPC
Merge in slot number - ¥SSSgPPC
Put in X-reg for following operation

Toggle appropriate phase (C080)

Restore slot number to X-reg

Return to caller

Read Translate Table with Prenibblize
Bit mask Tables and Epilog Table in
unused areas

Read Translate

Bit Mask 1
(31731514150
10900009
01000200
119000098

Read Translate

Bit Mask 2
09008089
081003092
09Y13809
90114900

Epilog Table (S$DE,$AA,SEB)

NEXT OBJECT ADDR: D15A

Disk II

Device Driver -- V1.2 -- 6 SEP 86

NEXT OBJECT ADDR: D1C4

D1E®
D1El
D1E2
D1E3

D1E4

Read Translate

Bit Mask 3

ajolupdulaop)
REv31000
0ovYo109
00108110849

Read Translate

D209 kkkkkkkdkd® TABLE 2 **********************************************

D2U9
D201
D202
D203

Write Translate Table

Every 4th byte starting at

Postnibblize Bit mask Tables

Entry for
Entry for
Entry for
Entry for

Bit mask 1 (Every 4th byte
Bit mask 2 (Every 4th byte
Bit mask 3 (Every 4th byte

Bit Mask 1
Bit Mask 2
Bit Mask 3
Write Translate

$D243

starting at $D28Y
starting at $D201
starting at $D202

D3gﬁ kkkkkkhkikk AUXILIARY BUFFER kdkkkkkkhkkkkkkhhkkhhkhkhhhhkkhhhhkkrhhkidkx

D388 Auxiliary Buffer ($56 bytes) >>8956

D356 khkkhkkkhkhhk VARIABLE AREA Ahkkkhkhhhhkkhkhkhdhkkhhkhhhhkhhhkkrkhkhhhkrhhkd

D356
D357
D358

D359
D359
D35A
D35B
D35D
D35F
D361
D363
D365
D367

Track number
Sector number
Error number

Disk Device Track Table
Table Entry
Current Unit
Current Track

Slot 1, Devices
Slot 2, Devices
Slot 3, Devices
Slot 4, Devices
Slot 5, Devices
Slot 6, Devices
Slot 7, Devices

b= e e
R R
NN NN
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Disk II Device Driver -- V1.2 -- 6 SEP 86 NEXT OBJECT ADDR: D367 Disk II Device Driver -- V1.2 -- 6 SEP 86 NEXT OBJECT ADDR: D3C4
ADDR DESCRIPTION/CONTENTS ADDR DESCRIPTION/CONTENTS
D3C4 1Initialize checksum
D369 Retry count (initially 64) D3C9 Read "odd" encoded byte 1X1X1X1X (C@8C)
D36A Recalibration count (initially 1) D3CE Align "odd" bits X1X1X1X1
D36B Counter for Read Address routine D3CF Save for later (D36B)
D36B Temporary storage for Read Address routine D3D2 Read "even" encoded byte 1X1X1X1X (CU8C)
D36B Track counter for Arm Move routine D3D7 Combine bytes XXXXXXXX (D36B)
D36C Checksum computation D3DA Preserve data (Volume,Track, Sector,Checksum) (D36D)
D36D Volume found D3DD Do checksum computation (D36C)
D36E Sector found D3Ed Decrement counter - Finished field yet?
D36F Delay counter (low byte) D3E1l No, do some more >>D3C6
D36F Track found D3E3 Is checksum computation zero?
D370 Checksum found D3E4 No, then exit with carry set >>D3FB
D378 Delay counter (high byte) D3E6 Read data register (C@8C)
D371 Prior Track D3E9 Loop until data valid >>D3Eé6
D372 Track number for Arm Move routine D3EB Is it first trailing byte (S$DE)?
D3ED No, then exit with carry set >>D3FB
D373 *kkkkkkkkk PHASEON/PHASEOFF TABLES ***kkkkkkkdkhkhkhhkhhkdkhhhhrdkhdd D3EF Delay for data latch to clear
D3F0 Read data register (C@8C)
D373 Phase on table {(delays for disk head acceleration) D3F3 Loop until data vaild >>D3F@
D3F5 1Is it second trailing byte ($AA)?
D37C Phase off table (delays for disk head deacceleration) D3F7 No, then exit with carry set >>D3FB
D3F9 Clear the Carry flag (no error)
D385 % & de de ke ke ok ke ke Kk WAIT ROUTINE 222222222 X2 2222222222222 222X it Rl D3FA Return to caller
D3FB Set the Carry flag (error occured)
D385 Wait about 109 times A-register (microseconds) D3FC Return to caller
ggg; R D3FD kg ke dek ok ok ok kK READ DATA (ON THE FLY) ROUTINE khkkhkhkhkhkhkkhkkhkhdhhkkhkdkkikik
D397 Return to caller

D398 **kkkkkkkk READ ADDRESS FIELD ***kkdkkkkkkkkdhkkhrhkhkhkhkhhhhhhhkd

D398
D39D
D39E
D3AG
D3A3
D3AS5
D3A8
D3AA
D3AC
D3AE
D3AF
D3B2
D3B4
D3B6
D3B8
D3BA
D3BD
D3BF
D3Cl1
D3C3

Initialize "must find" count at $FCFC
Increment count {(low order byte) - Zero yet?
No, skip ahead >>D3A5

Increment count {high order byte) - Zero yet? (D36B)
Yes, exit and indicate Read Error >>D3FB

Read data register (C@8C)

Loop until data valid »>>D3AS5

Is it first address mark ($D5)7?

No, then increment "must find" count >>D39D
Delay for data latch to clear

Read data register (C@8C)

Loop until data valid >>D3AF

Is it second address mark ($AA)?

No, then see if it's first address mark >>D3AA
Initialize count for four byte read :
Read data register (C@8C)

Loop until data valid >>D3BA

Is it third address mark ($96)?

No, then see if it's first address mark >>D3AA
Set Interupt flag

D3FD
D3FE
D463
D4G3
D4@F
D413
D416
D41A
D41F
D422
D426
D42B
D42E

D431
D433
D434
D436
D439
D43B
D43D
D43F
D449

Convert slot number to an

absolute reference (i.e. $68 -> SEC)

Modify code for current slot number (D45A)
(i.e. $CO8C,X -> SCOEC) (D473)

Get data buffer pointers

Modify code for current Buffer address (D4AF)
Provides access to top 3rd of Buffer (D4B@d)
Subtract $54 from current address

Modify code for current address - $54 (D497)
Provides access to middle 3rd of Buffer (D498)
Subtract $57 from current address

Modify code for current address - SAB (D478)
Provides access to bottom 3rd of Buffer (D471)

Initialize must find count at $29
Decrement count - More to do?

No, then exit >>D46D

Read data register (C@8C)

Loop until data wvalid >>D436

Is is 1lst header mark ($D5)7?

No, then try again >>D433

Delay for register to clear

Read data register (C@8C)
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Device Driver -- V1.2 -- 6 SEP 86 NEXT OBJECT ADDR: D443

Loop until data valid >>D440

Is is 2nd header mark ($SAA)?

No, then see if it is 1lst header mark >>D43B
Delay for register to clear

Read data register (C@8C)

Loop until data valid >>D44A

Is is 3rd header mark ($AD)?

No, then see if it is lst header mark >>D43B
Initialize offset into data buffer

Initialize checksum

Read a data byte (COEC)

Translate it (D1@9)

Store it in Auxiliary buffer (D256)

Compute running checksum

Increment offset - More to do?

Yes, then continue >>D457

Reinitialize offset into data buffer

Branch always taken »>>D472

Set carry flag indicating error

Return to caller

Store byte in Primary buffer (bottom third) (1908)
Read a data byte (CWEC)

Translate it and merge in (D1968)

bits from Auxiliary buffer (D256)

Increment offset - done yet?

No, then do another >>D46F
Save last byte for later,
Strip off last two bits
Reinitialize offset

Read a byte (COEC)
Translate it and merge in (D143)

bits from Auxiliary buffer (D256)

Store byte in Primary buffer (middle third) (10¢0)
Increment offset - done yet?

No, then do another >>D488
Read a byte (CWUEC)

strip off last two bits
Reinitialize offset
Translate byte and merge in (D100)

bits from Auxiliary buffer (D254)

Store byte in Primary buffer (top third) (1000)
Read a byte (COEC)

Increment offset - done yet?

No, then do another >>D4A5
Strip off last two bits

Is checksum valid? (D109)
No, then exit with error >>D4CC
Get slot number

Read data register (C@8C)

Loop until data valid >>D4C2

Is it lst trailing mark ($DE)?

no time now
XXXXXX@9

XXXXXX09

XXXXXX09

Disk II

Device Driver -- V1.2 -- 6 SEP 86 NEXT OBJECT ADDR: D4CA

Yes, then continue with carry clear >>D4CD
Set Carry flag indicating error

Get byte we stored away, we have time now

Set proper offset

Store byte in Primary buffer (offset $55)

Return to caller

D4D3 **k*kkxkx*%x JPDATE DEVICE TRACK TABLE kkkkhhkhkhkhkkhkhhkkhhhkhhhhhkhkhkhdhd

D4D3
D4D6
D4D9

Get offset into Device Track Table <D4Fl>
Update Device Track Table (D359)
Return to caller

D4DA ********¥* DETERMINE IF DRIVE IS ON (DATA CHANGING)***¥**dkkkukkx

D4DA
D4DC
D4DE
D4E1l
D4E6
D4E9
D4EB
D4ED
D4EE
D4F0

Get slot number

Initialize counter

Read data register (C@8C)

Delay 25 cycles <D4F@>

Has data register changed? (C@8C)

Yes, then exit >>D4F0

Just in case indicate No Device Connected Error
Decrement count - 256 tries yet?

No, try again >>D4DE

Return to caller

D4FL **¥****¥** CONVERT SLOT/DRIVE TO TABLE OFFSET ****¥*kkkksxkksskis

D4F1l
D4F2
D4F4
D4F8
D4FA
D4FC
D4FD
D4FE
DAFF

Preserve A-register
Get Unit number
Divide by 16

Put Drive into Carry
Strip out Drive 23999855 D
Roll left B398SSSD
Put result in X~register

Restore A-register

Return to caller

DSSS0000
000IDSSS
@984IDSSS D

DSUO khkkkkkkkhk WRITE DATA ROUTINE khkkkhhhkhkhkkkhhkhkhkhkhkhkhkhkhhkhhkhhkhrhkhhkd

D509
D504
D587
D509
D5@6C
D50F
D511
D513
D519
D51C
D51D

Set Carry flag (anticipate error)

Is diskette "write-protected"? (C@8E)
No, then continue on >>D58C

Go to error routine >>D5DF

Put transition byte from secondary buffer (D399)
into zero page for timing

Use $FF for "sync" byte

Write first "sync" byte (CO8F)

Set counter for four more

Delay so that writes occur

Exactly on 40 cycle loops
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Disk II Device Driver -~ V1.2 -~ 6 SEP 86 NEXT OBJECT ADDR: D51E
ADDR DESCRIPTION/CONTENTS
DS1E ---

D520 Write "sync" byte <D5E7>

D523 Decrement counter, done yet?

D524 No, then do another >>D5S1E

D526 Write first data mark ($D5)

D52B Write second data mark {$AA)

D530 Write third data mark ($AD)

D535 1Initialize checksum

D536 Initialize index into Auxiliary buffer
D538 Branch always taken >>D53D

D53A Get data byte (Auxiliary buffer) (D380)
D53D Exclusive-or with previous data byte (D2FF)
D540 Put result in X-reg for table lookup
D541 Lookup "disk byte" in table (D203)

D544 Get slot

D546 Write "disk byte" (C@8D)

D54C Decrement index - Done with Auxiliary buffer?
D54D No, then another byte >>D53A

D54F Get last byte of Auxiliary buffer

D551 1Initialize index into Primary buffer
D553 Exclusive-or with next data byte (10800)
D556 Strip out last two bits XXXXXX@0

D558 Put result in X-reg for table lookup
D559 Lookup "disk byte" in table (D263}

D55C Get slot

D55E Write "disk byte" (CO8D)

D564 Get data byte (Primary buffer) (1088)
D567 Increment offset, end of this page?

D568 No, then continue on >>D553

D56A Did buffer start on page boundary?

D56C Yes, then go write checksum >>D5CQ

D56E Did buffer start one past page boundary?
D570 Yes, then go write last byte >>D5B3

D572 Carry indicates odd or even buffer end
D573 Get transition byte

D575 Write it (C@8D)

D57B Get second transition byte

D57D Delay 2 cycles for correct timing

D57E Increment offset, buffer end on odd byte?
D57F Yes, go see if we're done then >>D599
D581 Exclusive-or with next data byte (1100)
D584 Strip out last two bits XXXXXX@9

D586 Put result in X-reg for table lookup
D587 Lookup "disk byte" in table (D2#3)

D58A Get slot

D58C Write "“disk byte" (C@8D)

D592 Get data byte (Primary buffer - page 2) (11u9)
D595 Increment offset

D596 Exclusive-or with next data byte (1100)
D599 End of buffer? - Put result in carry
D59B Strip out last two bits XXXXXXO9

Disk II

86
Device Driver -- V1.2 -- 6 SEP 86 NEXT OBJECT ADDR: D59D
DESCRIPTION/CONTENTS
Put result in X-reg for table lookup

Lookup "disk byte" in table (D283)

Get slot

Write "disk byte" (C@8D)

Get data byte (Primary buffer - page 2) (1109)
Increment offset - Done yet?

No, then do another >>D581

Yes, then go write checksum >>D5Bl

-== >>D5C#

Get last byte

Write it (C©8D)

Delay 14 cycles for correct timing

Use last byte in Primary buffer as checksum
Lookup "disk byte” (D203)

Get slot

Write "disk byte" (C@8D)

Initialize offset into "epilog" table

Delay 11 cycles for correct timing

Load "epilog" from table (S$DE, $AA,S$EB,$FF) (D1C4)
Go write it <D3E%>

Increment offset

Done all four yet?

No, then do another >>D5D3

Clear Carry flag (no error)

Select read mode (CWS8E)

Return to caller

D5E6 khkkkhkkkhkh WRITE A BYTE SUBROUTINE hkkhkhkkkhhkhhhhhhhkkkkrokkhkhkkhkkhhkk

D5E6
DSE7
D5E2
D5EC
D5EF

Wait 9 cycles before write

Wait 7 cycles before write

Put A-register in data register (C08D)
And write data register (C@8C)

Return to caller

D5F0 *kdkkdkkkdkx PRENIBLIZE BLOCK ROUTINE khkkhkhhkhkhkkhkhkikhkkhkhkkkhkhkhkkhkhkhhhhk

D5F3
D5F5
D5F7
D5FA
D681
D693
D606
D6GD
D6BF
D612
D618
D61A
D61D
D61F

Get buffer pointer

Add $2 to buffer address

To access top third of buffer >>D5FA
Store result in code below (D63Y)
Subtract $54 from buffer address

To access middle third of buffer >>D6g6
Store result in code below (D625)
Subtract $AA from buffer address

To access bottom third of buffer >>D612
Store result in code below (D61B)
Initialize offset

Get data byte (bottom third)
Get last two bits

Put in X-reg for table lookup

XXXXXXXX (1000)
JUIIVOAB
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Disk 1I Device Driver -- V1.2 -- 6 SEP 86 NEXT OBJECT ADDR: DG62g

D620 Use lookup to reposition bits
D623 Save result on stack
D624 Get data byte (middle third)

U@9YBAYDY (D1EOD)

XXXXXXXX (1056)

D627 Get last two bits 393003 Ch
D629 Put in X-reg for table lookup
D62A Get current value from stack JO9GOBAOY

D62B Merge in new bits using table
D62E Save result on stack
D62F Get data byte (top third)

BUDCBAGY (D1CY)

XXXKXXXXX (19AC)

D632 Get last two bits ODOBPIEF
D634 Put in X-reg for table lookup
D635  Get current value from stack YJDCBALD

D636 Merge in new bits using table
D639 Save result on stack

D63A Get offset into primary buffer
D63B Compute offset into Auxiliary buffer

D63D Put in X-reg

D63E Get data byte just created FEDCBAWD

D63F Store it in Auxiliary buffer (D300)

D642 Increment offset primary buffer, done yet?

D643 No, then do another >>D61lA

D645 Get low order byte of buffer

D647 Subtract 1 (offset to last byte in buffer)

D648 Save it for later

D64A Get low order byte of buffer

D64C Modify code in Write Data Routine (offset) (DS552)
D64F Buffer on page boundary? - Yes, skip ahead >>D65F
D651 Else, compute offset to last byte

D653 Before page boundary

D654 Get byte (page boundary -1)

D656 Point at next byte (page boundary)

D657 Exclusive-or them together KXXXXXXX

D659 Strip off last two bits XXXXXX09

D65B Put in X-reg for table lookup

D65C Get "disk byte" from table (transition byte) (D223)
D65F Save result (¢ indicates page boundary)

D661 Buffer on page boundary? - Yes skip ahead >>D66F
D663 Get offset to last byte in buffer

D665 Carry indicates odd or even buffer start

D666 Get byte (page boundary)

D668 Did buffer start on odd byte? - Yes skip >>D66D
D66A Point at next byte (page boundary +1)

D66B Exclusive-or them together
D66D Save result

D66F Point at last byte in buffer
D671 Get last byte in buffer

D673 Strip off last two bits

D675 Save result ("checksum byte")
D677 Get high order byte of buffer
D679 Modify code in Write Data Routine (D555)
D68C Get slot number for this operation

FEDCBAQS (DlAd)

XKXXXXXX
XXXXXXB0

Disk II Device Driver -- V1.2 -- 6 SEP 86 NEXT OBJECT ADDR: D68E

D68E Modify code- in Write Data Routine (D55D)
D69A Return to caller

DEOB ***x*x*x*x%x** DETERMINE IF SLOT/DRIVE HAS CHANGED *¥*¥Xxkkkd&kikisss

D69B Compare unit number with "current" unit number (D359)
D69E Put "current" drive in Carry

D69F Has slot changed? - No, then exit >>D6BD
D6A9 Get "current" slot

D6AB Put in X-register

D6AC Exit if Slot @ >>D6BD

D6AE Is "current” motor is on? <D4DC>

D6B1 No, then exit >>D6BD

D6B8 Wait until "current" motor is off (D374)
D6BB Or else timeout >>D6A6

D6BD Return to caller

D6BE *kkkkkkk CLEAR IWM PHASES kdkkkhhkhhkhhhkdhkhkrhkkkhhhhkhkkhhrkhkhkhhk

D6BE Get unit number

D6CY Strip drive bit

D6C2 Put slot*1l6 in X-Register

D6C3 Clear phases in case there is (C080)
D6C6 one of them new—-fangled storage (C982)
D6C9 devices sharing this slot (C¢84)

D6CC with my (t)rusty old Disk II. (CP86)
D6CF Return to caller

D6DJ kkkkkhkkhkk CHECK CALLING PARAMETERS khkkkkkRkhkxhhkhkhkhkhhkhhhkkhkdhkhrhd
Note: For 4@-track drives, change byte at $D6E3
from $18 to $40

D6D@ Check command code

D6D2 1Is it greater or squal to 47

D6D4 Yes, indicate error >>D6E6

D6D6 Get Block Number

D6DA Is Block Number good? (D356)

D6DD Yes, if less than §$100 >>D6ES

D6E@ No, if greater than or equal to §$200 >>DGE6
D6E4 No, if greater than or equal to $118 >>D6E8
DoE6 Indicate error

D6E7 Return to caller

D6E8 All is well

D6E9 Return to caller

D6EA hkkkkkkk $D6EA_$D6FF NOT USED Y 22 2223222222222 2R3 X2 22 2 s Rttt sl

D6EA Not used
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Disk II Device Driver -- V1.3 -~ 2 DEC 86 NEXT OBJECT ADDR: DGBE

ADDR

DESCRIPTION/CONTENTS

hhhhhhkhhhkkhkkhkhhkhhhhkhhhhhhhhhhhkhhkhhkhkhhhk

5.25" DISK DEVICE DRIVER

*
*
*
RESIDES AT $DUO@-$D6FF *
*
VERSION 1.3 —- 2 DEC 86 *

*

*

*
*
*
*
*
*
*
Khkkhkhhhkhkkhhhkhhhhkkkhkhkhhhhkhhhkhkhkhhkhkhkxdkhkhd

The Disk II Device Driver for Version 1.3 changes only
in one routine--the "clear phases" subroutine.

Phases are now cleared with a "LDA" instead of

a "STA" to eliminate bus fights that potentially cause
unwanted writing to the 5.25" disk.

D6BE hkdkkkkkk CLEAR IWM PHASES *%%kdkkkkhkhkhhkkhhhkhhhkkhhhhhkhkkhkhhhhhkhk

D6BE
Dé6Co
DecC2
D6C3
D6CF

Get unit number

Strip drive bit

Put slot*16 in X-Register
Turn off 8 phases

Return to caller

D6DY ***kkkxkkk* CHECK CALLING PARAMETERS ***xkkkkhkhkhkkhkhkhhkhhkhhkkhhkkhhkk

D6DO
DéD2
Dé6D4
D6D6
DoDA
D6DD
D6E®
D6E4
D6E6
D6E7
D6ES8
D6E9

Note: For 4¥-track drives, change byte at $D6E3
from $18 to $40.

Check command code

Is it greater or equal to 4?2

Yes, indicate error >>D6E6

Get Block Number

Is Block Number good? (D356)

Yes, if less than $1y@ >>D6ES

No, if greater than or equal to $200 >>D6E6
No, if greater than or equal to $118 >>D6ES
Indicate error

Return to caller

All is well

Return to caller

DOEA ***kkkk*k $D6EA_$D6FF NOT USED *%*kkkkkkkhkhkhkkhkhhkhkhhhkhkhkhhhhkhhhkk

D6EA

Not used
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IRQ Handler -- V1.2 -- 6 SEP 86 NEXT OBJECT ADDR: FF9B
ADDR DESCRIRTION/CONTENTS
FF9B MODULE STARTING ADDRESS

khkkkhhkhhkhhkhkhhkhkhhkhkhkkhkhhhkhkhkhhkhkrAhAkXkhkkk
*
IRQ Handler
Resides at $FF9B. Put
there by ProDOS Relocator.

(The IRQ Handler is still the

*
*
*
*
*
VERSION 1.2 -- 6 SEP 86 *
*
*
same as it was in Version 1.0.1) *

*

*

*

*

*

*

*

* VERSION 1.3 -- 2 DEC 86
*

*

*

*

Fhkhkhkhhhkkkdekkkhkkhkkhkkhkhhkhrkhkhkhkhhkkkd

FF9B Thkkhkkkkkk GLOBAL PAGE EQUATES dkkkhkhhkhkhkhkkkhhkkhhkkkhhkhhkrhkhkrhkhkkhkkk

BF56 Temporary storage 1
BF57 Temporary storage 2
BF88 A register savearea
BF8D Bank ID byte
BFD3 IRQ exit code

FF9B &K de do e ko ke ok ke K EXTERNAL EQUATES khkkkhhkhkhkhkhkxhkhhkRhkhkkhhkhhkhkhhhkhhkhhrthkhk

DOVY RAM/ROM test byte
ca82 ROM Select
Ccoa8B BANK1 Select

FF9B kkhkhkkkkkkk IRQ CODE khkhkhhkhkhhkhkhdhhkhhkhhkhkhhkhkkhkkhkhkkhhkkhhhhhkhhhhhkhhhhk

FF9B Put A-Register on stack

FF9C Get Accumulator value from $45
FF9E and save it (BF56)

FFAl Replace $45 with A-Register

FFA2 since it may have been destroyed
FFA4 Load Status register

FFA5 Restore onto stack

FFA6 1Isolate B flag - Was it a BRK?
FFA8 Yes, skip Interrupt stuff >>FFC2
FFAA Else, Check location $D29@ (D0OQ@)
FFAD Do we have RAM active

FFAF Yes, indicate so >>FFB3

FFB1 Else, indicate ROM

FFB3 Update Bank ID byte (BF8D)

FFB6 Also save temporarily (BF57)
FFB9 Push ($BF58) address of

FFBB routine to bank in Ram and

FFBC call IRQ on the stack

FFBF Push a new P-Register on stack with
FFC1l the Interrupt Disable flag set
FFC2 Push ($FA4l1) address less 1 of

IRQ Handler -- V1.2 -- 6 SEP 86 NEXT OBJECT ADDR: FFC4

FFC4 Monitor IRQ on the stack
FFC8 Select ROM - execution continues in ROM (C©82)

kkkkkkk RERGET CODE **kkkkkkkkkkdkdkk

FFCB Push ($FA6l) address less 1 of (FFD7)
FFCE Hardware Reset routine on to stack
FFD3 Exit via select ROM code above >>FFC8

FFD6 Address (-1) of Hardware Reset routine

Jodk ok k ok kK IRQ CODE ddkok ok odokok ok ok ok ok ok okokkokkk
Called via $BF5¢ in System Global Page

FFD8 Save Accumulator in Global page (BF88)
FFDB Restore $45 with original value (BF56)
FFEJ Select RAM (read & write) (C@8B)

FFE3 use BANK1 (C¢8B)

FFE6 Get Bank ID byte (BF57)

FFE9 Leave via Global Page IRQ exit code >>BFD3

FFEC *%kk*kkkkix $FFEC-$FFF9 UNUSED kkkhkhkhhkhkkhhhdkhkhbhhhhkhrhhkhkrhhkhkhhkkkhk

FFEC These unused bytes are at $4FEC-$4FF9 when
FFF9 loaded as part of the "PRODOS" file.

FFFA e g gk ok Kok ok de Xk VECTORS khkhkkhkhkhhkhkhkhkhhkhkhhhkhkhhhkhkhkhhkkhkhhkhkhkkhkkhhkkhkkkkkk

FFFA NMI Vector
FFFC Reset Vector
FFFE IRQ Vector
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NEXT OBJECT ADDR: D742

ThunderClock Code -- V1.2 -- 6 SEP 86
ADDR DESCRIPTION/CONTENTS
D742 MODULE STARTING ADDRESS

kkkkkkkhkhhhkhdohhkhkhkdhhhhkhkhkkkkrhhhkkkx

*

* CLOCK Code (for ThunderClock)

* If a ThunderClock or its

* equivalent is located, then
* this code is loaded into the
* ProDOS data area at $D742.
*
*
*
*
*

VERSION 1.2 -- 6 SEP 86, and
VERSION 1.3 -- 2 DEC 86

* ok ok % % o H * % ¥

************************************

D742 kkkkkkkkhkk ZERO PAGE EQUATES ************************************

003A
0938
0Y3C
093D
PO3E

Binary month {(1=JAN, 2=FEB, etc.)

Binary day of week (@=Sunday, l=Monday, etc.)
Binary day of the month (1-31)

Binary hour of the day (@-23)

Binary minute of the hour (£-59)

D742 kkkdkkkkkk EXTERNAL EQUATES *************************************

0208
BF90
BF92

Input Buffer
Globa)} page year-month-day
Global page hours-minutes

D742 kkkkkkkkkk CLOCK CODE ENTRY POINT Akkkkhkkkkkhhhkhkkhkhhhkkkkhhkrkkhhhkhk

D742
D745
D748

D74B
D74E

Get slot ROM high byte (D754)

Get a screen hole byte for this slot (8538)
and save it on the stack

The two JSR addresses that follow will be
modified by ProDOS Relocator so that they
will access the correct slot ROM.

Write an $A3 to the clock {(consult your Thunderclock manual) <Cl@B>

Read the clock. <Cl@8>

Reading the clock results in an ASCII string
being placed in the input buffer. A sample
string might be "97,06,04,22,46,57", which is
July (month 87) Saturday (day-of-week 6)

the 4th (day of month 4) 13 PM (hour 22)

46 minutes and 57 seconds after the hour.

ThunderClock Code -- V1.2 -- 6 SEP 86 NEXT OBJECT ADDR: D751

e i o e o e sl e o i i o o e A i o . T T i A S e o k. . i . i e o

DESCRIPTION/CONTENTS

D75]_ *kkkkkk CONVERT ASCII TO BINARY kkdkhkkhkhhhkkhkhhkhkkdhhkhhkhdhkkhkhhkkkhhkd

D751 ~—=--

D752 Five values to convert (ProDOS ignores seconds)
D754 Y-reg is index into

D756 the input buffer (0289)

D759 Strip ASCII from ten's digit
D75D by 10

D762 Add in one's digit (0201)

D766 and subtract off ASCII,

D768 then store as binary in Z-page
D76A Skip over comma

D76B and two digits

D76E More values to convert >>D756

D77@ *****%% NOW CONVERT TO PRODOS DATE, TIME *****¥kskkkkrkxddkdskiik

D779 Save month in Y-reg

D771 three low bits of month

D774 three high bits of accum,

D775 combine with day of month,

D777 and store in low byte of DATE (MMMDDDDD) (BF99)
D77A Save carry (high bit of month)

D77B Add day of the month

D77D to table value to get Julian date (D7AB)
D780 Late September? >>D784

D782 Yes, add 3 and carry (see notes below)
D784 Compute Julian date MOD 7

D785 ~---

D78B Subtract day-of-weesk to get year index
D78D Index positive? >>D791

D78F No, make it positive

D791 1Index to Y-Reg

D792 Get year from year table (D7B8)

D795 Get high bit of month in carry

D796 roll it into accumulator

D797 to get high byte of DATE (YYYYYYYM) (BF91)
D79A Put hour

D79C in high byte of TIME (BF93)

D79F Put minutes

D7Al in low byte of TIME (BF92)

D7A8 Restore saved screen hole value (8538)
D7AB RETURN

D7AC khkkKkkKKk JULIAN TABLE khhkhkhkhkhkdkhkkhkhkhkkkhhkhkkhkhkthhkhkhhkkhkhkkhhkxhhhdkk

D7AC January
D7AD February
D7AE March
D7AF April

D7BY May
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ThunderClock Code -- V1.2 -- 6 SEP 86 NEXT OBJECT ADDR: D7B1
ADDR DESCRIPTION/CONTENTS

D7B1 June

D7B2 July

D7B5
D7B6
D7B7

If month>7, value in table is one

less than Julian, because a carry

is added along with the day of the month

August

September

Note: For Julian dates>255, the table value
is three more than the low byte should be,
so that it will properly divide by 7.

October

November

December

D7BS8 % % % de %k kK YEAR TABLE khkhkkkkkhkhkhhhkhkdhhkhkkhkkhhhkkkkhkhhkhhkkkhkkrkkhhhhkhkkkk

D7B8
D7B9
D7BA
D7BB
D7BC
D7BD
D7BE

This table is good for the years 1986-91

1999

1989

1988 (March to December)
1988 (January and February)
1987

1986

1991
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IIGS Clock Code -- V1.2 -- 6 SEP 86 NEXT OBJECT ADDR: D742 IIGS Clock Code -- V1.2 -- 6 SEP 86 NEXT OBJECT ADDR: D788
ADDR DESCRIPTION/CONTENTS ADDR DESCRIPTION/CONTENTS
D742 MODULE STARTING ADDRESS D788 Roll high bit of month into year to put (BF91)
YYYYYYYM in Global Page.
khkkhkkhkhkhhkkhkkhkhkhkhhhkkhkkrkkkhhkkhhkkik D78B Throw away day of week
* * D78C and null byte.
* IIGS CLOCK Code * D78E Back to emulation mode.
* If ProDOS 8 is booted on * D78F RETURN
* an Apple IIGS, then this *
* code is loaded into the * D799 Saved STATEREG Byte.
* ProDOS data area at $D742. *
* * D791 Vanity code.
* VERSION 1.2 -- 6 SEP 86, and *
* YVERSION 1.3 -- 2 DEC 86 * D7A1 $D7Al1 to $D7BE not used, set to ©.
%* *
khkkhhkkkhkkhkhkhhkhkhkkkhkhkhkhkkkkkkhkkkkhhkk

D742 kkkdkhkk GLOBAL PAGE VALUES khkhkhkhkhkhhkhkhhkhhhhkhkkkhkhhkkhkhkkkkkkkikkkhkkx

BF9Q ProDOS DATE word, YYYYYYYMMMMDDDDD.
BF92 ProbOS TIME word, @@UHHHHHO@MMMMMM.

D742 khkkkkkkk IIGS SOFT SWITCH (2222222222222 222222222222 X3 22222l ]

co68 One byte sets 8 soft switches.
D742 kkkkkkk* CI,OCK CODE ENTRY POINT khkhkhkhkhkkkhkhkhhkhhhkkhkhkhhkhkkkhhkkhhhk

D742 8-bit memory and index operations.

D744 Get IIGS STATEREG Status Byte, (coe8)
D747 save it temporarily. (D799)

D74A Make sure we're in bank 8.

D758 Get out of emulation mode.

D751 16-bit memory and index operations.

D756 Push 4 null words on the stack.

D75A Tool = ReadTimeHex. (©ODJ3)

D75D Jump to the tool dispatcher. <E10000>
D761 8-bit memory operations.

D763 Get pre-call Status Byte (D799)

D766 and restore all soft switches. (CU068)
D769 Throw away seconds.

D76B Store minutes in ProDOS Global Page. (BF92)
D76F Store hours in ProDOS Global Page. (BF93)
D772 Get year

D773 and store it temporarily. (BF91)

D776 Get day of month

D777 in range 1-31

D778 and save it temporarily. (BF90)

D77B Get month

D77C in range 1-12

D77D and shift it left five bits.

D782 Combine with the date (BF98)

D785 and store in Global Page as MMMDDDDD. (BF9d)
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HOW "BASIC.SYSTEM" IS LOADED AND RELOCATED

<:) The BI Relocator moves I I
the Interpreter to I ISBFQQ
S9AQ0-$BCFF, and the I BI GLOBAL PAGE I
BI Global Page to D ISBEGQ
SBE@@~-SBEFF. INAMES OF OPEN FILESI
I I1SBD@Y
I I
I BASIC I
I I
I INTERPRETER I
I I
(:) The "BASIC.SYSTEM" file I (run location) I
is loaded to memory address I I
$2000¢ by the SYSTEM file I 1S9A00
loader (or a "=" command) I I
which then jumps to $20060
(the BI Relocator).
I I
e I B 154800
I I I BI GLOBAL PAGE I
I "BASIC.SYSTEM" I e 14700
I 21 BLOCK FILE I I I
I I I BASIC I
I(20 data blocks I I I
I plus one index I---> I INTERPRETER I
I block) I I I
I I I (load location) 1I
I L$2800 I I 1
1 I I 182400
I I I BI RELOCATOR I
e e I I 152000
I I

The BI Relocator searches for a
"STARTUP" file in the same directory

as "BASIC.SYSTEM". 1If found, it loads
and executes the "STARTUP" program.
Otherwise, it prints out a greeting

and cold starts BASIC by jumping to the
BASIC entry point at $BEGQ.
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BI Relocator -- V1.1 -- 18 JUN 84 NEXT OBJECT ADDR: 2000 BI Relocator -- Vi.l -- 18 JUN 84 NEXT OBJECT ADDR: 2000
ADDR DESCRIPTION/CONTENTS ADDR DESCRIPTION/CONTENTS
2008 MODULE STARTING ADDRESS
2409 FIRST SCREEN BUFFER LINE
kkkkhkkkhhkrhhkhkkRhhrhhkkhhhkhhkrhkkhkkkkkrrd 2489 SCREEN BUFFER LINE
* * 09628 SCREEN BUFFER LINE
* PRODOS BASIC INTERPRETER RELOCATOR *
* LOADED AS THE FIRST TWO BLOCKS ¥ *kk¥*kk** DASTC GLOBAL PAGE ****kkkkkkkkki
* OF BASIC.SYSTEM AT $2009. *
* THIS ROUTINE MOVES THE BASIC * BC7A BASIC INTERPRETER VERSION NUMBER
* INTERPRETER TO $9AG0-$BCFF. * BEQY BASIC INTERPRETER ENTRY POINT
S * BE®@3 Bl COMMAND SCANNER (SYNTAX)
* BASIC VERSION 1.1 -- 18 JUN 84 * BE19 COUT VECTORS FOR EACH SLOT
* * BE2d KSWL VECTORS FOR EACH SLOT
* DISTRIBUTED WITH PRODOS 8 VERSIONS * BE3C DEFAULT SLOT NO.
* 1.1.1, 1.2, and 1.3. * BE3D DEFAULT DRIVE NO.
* * BEFB HIMEM
*****************************************
*kkkkkkk SYSTEM GLOBAL PAGE khkkkkkkkkhkikk
kkkkkkk%x ZERO PAGE ADDRESSES dok ok k dkok ok ok kkk
BFO© MACHINE LANGUAGE INTERFACE ENTRY
[2]4]%]7] "FROM" POINTER FOR COPY BF30 LAST DEVICE USED
B¥g1 BF58 MEMORY MAP
0002 "TO" POINTER FOR COPY BF98 MACHINE TYPE FLAGS
0693 BF99 SLOTS WHICH CONTAINS CARDS WITH ROM
0836 CSWL VECTOR BF2A IF ¢, NO PREFIX ACTIVE
0838 KSWL VECTOR BFFD INTERPRETER VERSION NUMBER
0B6F APPLESOFT START OF STRINGS
@073 APPLESOFT HIMEM kkkkkkk* ROM ADDRESSES **¥*kkkkkkkhkkkkdkkkk
PUF2 APPLESOFT TRACE FLAG
EQ00 APPLESOFT ENTRY POINT
*kkkkkkk* EXTERNAL ADDRESSES *hkkkkkkkkkkhkk FA59 BRK HANDLER
FB2F INIT SCREEN, MONITOR, ETC.
2200 PATHNAME BUFFER FC58 CLEAR SCREEN, HOME CURSOR
9280 PREFIX BUFFER FDED STANDARD CHARACTER OUT
9281 START OF PREFIX NAME FDF@ CHARACTER OUTPUT TO SCREEN
FE84 SET NORMAL CHARACTER ATTRIBUTE
93D0 WARMSTART VECTOR
¥3D3 COLDSTART VECTOR 2001 **k*kkkkkkk* BASTC INTERP RELOCATOR ENTRY ***kkkkkkkkkhdkkhkhhhhhdd
03F@ BRK HANDLER ADDRESS
@3F1 200w JUMP OVER STARTUP FILENAME >>20@47
@3F2 RESET HANDLER ADDRESS 2086 STARTUP FILENAME LENGTH (7)
93F3 2097 'STARTUP'
@3F4 POWER-UP BYTE 209E ALLOW FOR 64 CHAR FILENAME
@3F5 APPLESOFT & VECTOR
@3F8 CTL-Y VECTOR 2047 $09 -~> $2400
204B $02 --> $9AQ0
k*%**xkk** SCREEN LINE ADDRESSES ***¥*¥xx¥i% 2055 COPY 35 PAGES
2¥58 COPY INTERP TO HIGH MEMORY AT $9A00 <20C4>
285D PAGE POLLOWING INTERP IMAGE 1S...
205F BASIC GLOBAL PAGE IMAGE
2061 COPY THAT TO $BEOSG <20C4>
2064 TO GET 40-COL DISPLAY, SEND A CTRL-U
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95
BI Relocator -- V1.1 -- 18 JUN 84 NEXT OBJECT ADDR: 2066 BI Relocator -- V1.1 -- 18 JUN 84 NEXT OBJECT ADDR: 2115
ADDR DESCRIPTION/CONTENTS ADDR DESCRIPTION/CONTENTS
2066 OUT THE NORMAL OUTPUT VECTOR. <FDED> 2115 ---
2069 SET NORMAL CHARACTER ATTRIBUTE <FE84> 211B SET HIMEM TO $9608
206C INITIALIZE SCREEN/WINDOW <FB2F> 211D IN VARIOUS PLACES
206F CLEAR SCREEN/HOME CURSOR <FC58> 2124 GOT A DEFAULT PREFIX? (BF9A)
2076 SET BITMAP TO MARK LOWER 48K FREE (BF58) 2127 NO >>214E
207C EXCEPT PAGES ¢ AND 1 AND 2129 YES, MLI: GET PREFIX <BF@@>
287E  TEXT PAGES 4 THROUGH 7 (BF58) 212F ERROR? >>218B
2086 MARK $900@-$BFFF IN USE.. 2136 BACKSCAN PREFIX FOR "/"'S (0280¢)
2091 EXCEPT FOR $BAGQ@-$BDFF ARE FREE 213B AND COUNT THEM IN $223E (223E)
2096 LOOK AT LANGUAGE IN ROM (E@©0) 213E ---
2099 1S IT APPLESOFT? 213F FOR A COUNT OF SUBLEVELS >>2136
209B NO, THEN CAN'T RUN INTERP >>20Bl 2146 MORE THAN JUST VOLUME NAME? »>>216F
20A0 GOT AT LEAST 64K? 2148 KO, MLI: SET PREFIX <BFg@>
20A2 NO, THIS ONLY WORKS IN 64K »>>20Bl 214E MLI: ONLINE <BF28>
20A6 SET MY CSWL/KSWL FOR INTERP INIT (221A) 2154 ERROR? >>218B
20AC COPY ALL 4 BYTES »>>20A6 2156 GET VOL NAME LENGTH (©281)
20AE THEN GO TO BASIC COLDSTART >>E@00 215B NONE THERE? >>218B
(WE WILL GET CONTROL AT $20D4 AGAIN) 215F ADD ONE TO NAME LENGTH (928¢)
2164 AND PREFIX IT WITH A "/" (9281)
zﬂBl dkkhkkkhkdkk ERROR EXIT ***i’************************************** 2_]_67 MLI: SET PREFIX <BFﬂﬂ>
216D ERROR? >>218B
20B1 ---
20B3 PRINT "UNABLE TO EXECUTE BASIC SYSTEM" (223F) kkkkkkkk FIND STARTUP FILE ***kkkkkddkdik
20BC ALLOW REBOOT IF RESET PRESSED (@3F4)
2¢C2 GO TO SLEEP FOREVER »>>20C2 216F MLI: GET FILE INFO <BF@@>
2172 FIND "STARTUP™ FILE
20C4 ** %k kX kkkk%t COPY PAGES ($0/1-->$2/3) FRAEXXXXXXXKRXXAA KR ARk Xk k& 2175 ERROR? »>>218B
217A SAVE LENGTH OF STARTUP FILE NAME (2236)
20C4 ——- 217D COPY NAME TO $209 (2996)
20C5 COPY FROM $6/1 2186 FIRST COMMAND WILL BE "-STARTUP"
28C7 TO $2/3 218B CHECK NUMBER OF SUBLEVELS (223E)
20CA A PAGE AT A TIME >>20C4 2199 MORE THAN JUST VOL? >>2198
20D@ COUNT PAGES 2192 MLI: SET PREFIX <BF@O>
26D3 RETURN 2198 ANY STARTUP FILE NAME? (2236)
219B YES, SKIP MESSAGE »>>21Cl
20D4 *kkkkikkkkk CGWL INTERCEPT / CONTINUE X**kkkkkhhhhhhhkhhhhhkhhhhkhhd 219D SET TRUE KSWL <2209>
21A2 PRINT °* PRODOS BASIC 1.1' (2267)
2¢0D4 “"]" APPLESOFT PROMPT? 21AD PRINT COPYRIGHY ... (2283)
20D6 NO...DON'T PRINT WHATEVER IT IS >>20D3 21B6 SKIP THREE LINES
20D8 YES, APPLESOFT DONE SETTING UP (BElg#)
29DB POINT CSWL TO STANDARD OUTPUT ¥kXkkkx* PINISH UP AND GO TO BI ***kkkxxx
2QE2 CHECK LAST DEVICE USED (BF30)
20E5 SET ONLINE PARAMETER TO THIS (2238) 21Cl1  ---
20EB DRIVE ONE OR TWO? »>>20EE 21C3 COPY WARMSTART JMP TO PAGE 3 (21FF)
20EE STORE DEFAULT DRIVE (D) (BE3D) 21C9 AND COLDSTART (43D3)
20F2 ISOLATE SLOT FROM DEVICE NO. 21CC  AND CTL-Y (©3F8)
20F7 AND STORE DEFAULT SLOT (S) (BE3C) 21CF POINT & VECTOR (2206)
20FE GET SLOT BYTE SHOWING CARDS PRESENT (BF99) 21D2 TO $BEB3 (CMD SCANNER) (43F5)
2182 PICK OFF ITS BITS ONE BY ONE 21D8 COPY BRK HANDLER JMP ALSO (2262)
2108 SET OUTVECS AND INVECS TO $CSGU (BE1d) 21E7 AND RESET JMP (@3F2)
210B FOR ALL SLOTS WITH ROMS IN THEM (BE2J) 21F2 SET POWER-UP BYTE ACCORDINGLY (U3F4)
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21F7 SET APPLESOFT IN NON-TRACE MODE

21F9 GET INTERPRETER VERSION NUMBER, (BC7A)
21FC PUT IT, IN SYSTEM GLOBAL PAGE. (BFFD)
21FF GO TO INTERPRETER >>BE@0

kkkkkkk® VECTOR ADDRESSES **kx%kkkkkkkkkkk

2202 BREAK HANDLER ADDRESS FOR PAGE 3
2204 RESET HANDLER IS BASIC INTERP
2206 APPLESOFT & GOES TO BI CMD SCANNER >>BE@3

2209 *kkkkkkkkkk PIRST KSWL INTERCEPT ***kkkkkkhkbkkhkhhkdhkhkhdkhthokdd

2209 SET KSWL TO CURRENT DEVICE HANDLER (BE20)
2213 RETURN LENGTH OF FIRST COMMAND (2006)
2217 FOLLOWED BY A RETURN

2219 RETURN

221A ko kokok ok ok ok dk DATA hhkkhkhkhhhhhhhhkhdkhhdhhkhkhkhhkhhkkhkhhkhhkhhhkkhhhkhkhkhdhkhkh

221A CSWL (20D4) INTERCEPT ADDR®
221C KSWL (22¢09) INTERCEPT ADDR

221E GET FILE INFO PARMLIST

221F FILE NAME IS AT $2006

2221 15 BYTES RESERVED FOR OTHER GET_FILE PARMS (NOT USED)
2239 THIS BYTE NOT USED

2231 SET PREFIX PARM LIST
2232 FOR PREFIX AT $2234

2234 NULL PREFIX
2235 /¢

2236 SAVED LENGTH OF STARTUP FILE NAME

2237 ONLINE PARM LIST
2239 PUT VOLUME NAME AT $281

223B SET PREFIX PARMLIST
223C PREFIX IS AT $280

223E NUMBER OF SUBLEVELS IN PREFIX +1
223F ‘'*** UNABLE TO EXECUTE BASIC SYSTEM ***'

2267 PRODOS BASIC 1.1°'
2283 COPYRIGHT APPLE, 1983-84'

BI Relocator -- V1.1 -- 18 JUN 84 NEXT OBJECT ADDR: 2283

22A3 khkkkhkkkdkkkk $22A3_$23FF NOT USED hhkkkkhkhkkhkkhkkkhhkhkhkkkhkkhkkkkkhhkhkk

22A3 NOT USED

2400 *hkkkkkkkkkk START OF BI IMAGE hkhkhkhkkhhhhhkhkhkhkhkhkhkhkhkhkkhkhkhhkhhkhkkkhkkhkkk

2409 BASIC INTERP IMAGE
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ADDR DESCRIPTION/CONTENTS
9A00 MODULE STARTING ADDRESS

0324
9928
9829
2333
0336
2937
0938
2939
GB3A
033B
gu3cC
Ja3D
QB3E
@d3F
0359
9351
2067
od68
0969
do6A
2068
2g6cC
UO6E
266D
gder
0479
0073
o874
o375
vI76

khkdkhkhkhkdhhhkhhhkhkhhkhkhkhhkhkhhkhkhkhkkkhhkhkhkhhkhhkdhhk

*

* PRODOS BASIC INTERPRETER (BI)

* THIS CODE STARTS IN THE THIRD

* BLOCK OF THE FILE BASIC.SYSTEM.
* IT PERFORMS COMMAND HANDLING

* FOR ALL BUILT-IN PRODOS COM-

* MANDS AND SUPPORTS BASIC'S FILE
: HANDLING.

* VERSION 1.1 -- 18 JUN 84

*
*
*
*
*

DISTRIBUTED WITH PRODOS VERSIONS
1.1.1, 1.2, AND 1.3.

% % Ok F F ok b F % k % F ¥ * ¥

kkkkkhkhhkhhhkhhhhkhhhkhkkkhhkkkkhkkhhkhdkkdkhki

*kkkkkkk ZERO PAGE ADDRESSES #*%kkkkkkkdkhkx

CURSOR HORIZONTAL
SCREEN LINE BASE ADDR

MONITOR PROMPT CHARACTER
CRT DISPLAY VECTOR (CSWL)

KEYBOARD INPUT VECTOR (KSWL)
SCRATCH POINTER AND LOOP COUNTER
SCRATCH POINTER AND LOOP COUNTER
POINTER TO APPLESOFT VARIABLES
APPLESOFT: LINE NUMBER
APPLESOFT: START OF PROGRAM PTR
APPLESOFT: LOMEM (START OF VARS)
APPLESOFT: START OF ARRAY VARS PTR
APPLESOFT: START OF FREEAREA PTR
APPLESOFT: START OF STRINGS PTR
APPLESOFT: HIMEM (END OF STRINGS)

APPLESOFT: CURRENT LINE BEING EXECUTED

97

BASIC Interpreter (BI) -- V1.1 --18 JUN 84 NEXT OBJECT ADDR: 9A0QO
ADDR DESCRIPTION/CONTENTS
9998 APPLESOFT: ADDR OF LINE AFTER FINDLINE
249C .
JOAF APPLESOFT: END OF PROGRAM PTR
[417):77}
J@B8 APPLESOFT: START OF PROGRAM PTR
[.]):3]
@eD6 APPLESOFT: PROGRAM LOCKED (PROTECTED)
@9D8 APPLESOFT: ONERR ACTIVE FLAG
@ODE APPLESOFT: ONERR CODE
GgF2 APPLESOFT: TRACE ACTIVE FLAG
QYF8 APPLESOFT: INTERNAL STACK

*kkkkkkk EXTERNAL ADDRESSES *khkhkkkkhkhkhkhkhkhk
9100 START OF 65862 STACK
9209 KEYBOARD INPUT LINE BUFFER
@3F4 POWERON RESET FLAG

kkkkkkkk BI GLOBAL PAGE khkkkkkkhkhhkkrkhkhhkkd
BEB6 EXTERNAL COMMAND ENTRY TO BI
BE@C PRINT ERROR MESSAGE ENTRY TO BI
BEGF PRODOS ERROR CODE
BEl® OUTPUT VECTORS FOR ALL SLOTS
BE3¢ CURRENT OUTPUT VECTOR
BE32 CURRENT INPUT VECTOR
BE34 PRODOS INTERCEPT VECTORS (INPUT/OUTPUT)
BE38 BI'S INTERNAL REDIRECTION VECTORS
BE3C DEFAULT SLOT
BE3D DEFAULT DRIVE
BE3E A REGISTER SAVE AREA
BE3F X REGISTER SAVE AREA
BE4# Y REGISTER SAVE AREA
BE41 TRACE FLAG (APPLESOFT TRACE ON/OFF)
BE42 IMMEDIATE COMMANDS=@, DEFERRED=1
BE43 EXEC FILE ACTIVE=$80
BE44 READ FILE ACTIVE=$30¢
BE45 WRITE FILE ACTIVE=$80
BE46 READING PREFIX ACTIVE=$30
BE47 DIRECTORY FILE BEING ACCESSED
BE49 FREE STRING SPACE DURING GARBAGE COLLECT
BE4A BUFFERED I1/0 BYTE COUNT
BE4B INDEX INTO INPUT COMMAND LINE
BE4C LAST OUTPUT CHAR TO PREVENT RECURSION
BE4D NUMBER OF OPEN NON-EXEC FILES
BE4E EXEC FILE BEING CLOSED FLAG
BE4F READ FILE IS TRANSLATED DIRECTORY
BE5SO VECTOR TO EXTERNAL COMMAND HANDLER
BE52 LENGTH-1 OF EXTERWAL COMMAND STRING
BE53 COMMAND NUMBER

BE54

PARAMETERS ALLOWED FOR THIS COMMAND
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BE56

BE58
BES5A
BESD
BESF
BE61
BE62
BE63
BE65
BE68
BEGA
BE6B
BE70

BEA3
BEA4
BEAS
BEA7
BEB4
BEB7
BEB8

BED9
BEDB

BEFB

BFO@3
BF30
BF58
BF94
BF9A

(SEE BIT DEFINITIONS IN TABLE LATER)
PARAMETERS FOUND WITH THIS COMMAND
(SAME BIT DEFINITIONS AS FOR PBITS)
KEYWORD VALUE
KEYWORD VALUE
KEYWORD VALUE
KEYWORD VALUE
KEYWORD VALUE
KEYWORD VALUE
KEYWORD VALUE
KEYWORD VALUE
KEYWORD VALUE
KEYWORD VALUE
SLOT NUMBER FROM IN# OR PR#

ISSUE MLI CALL AND XLATE ERROR CODES

MLI PARM LIST FIELDS
CREATE: ACCESS CODE
CREATE: FILE ID
CREATE: AUX ID
CREATE: FILE KIND
SET/GET FILE INFO: PARM COUNT
SET/GET FILE INFO: ACCESS CODE
SET/GET FILE INFO: FILE ID
SET/GET FILE INFO: AUX ID
SET/GET FILE INFO: FILE KIND
SET/GET FILE INFO: BLOCKS USED
SET/GET FILE INFO: MODIFY DATE/TIME
ONLINE/GET/SET MARK/EOF/BUF: REF NUM
ONLINE/GET/SET MARK/EOF/BUF: MARK/BUF
OPEN: SYSTEM BUFFER
OPEN: REF NUM RETURNED
NEWLINE: REF NUM
NEWLINE: NEW LINE CHAR (ALWAYS CR)
READ/WRITE: REF NUM
READ/WRITE: DATA ADDRESS
READ/WRITE: LENGTH OF DATA
READ/WRITE: ACTUAL LENGTH TRANSMITTED
CLOSE/FLUSH: REF NUM
BASIC HIMEM VALUE

HexprMonrmE R

xkkkk*kk% SYSTEM GLOBAL PAGE ***¥kkkkdkkkkk

QUIT VECTOR

LAST DEVICE USED

MEMORY UTILIZATION BIT MAP
OPEN FILE LEVEL

PREFIX ACTIVE FLAG (IF NONZERO)

NEXT OBJECT ADDR:

BASIC Interpreter (BI) -- V1.l --18 JUN 84

[od%1514]
Cco1ly
CFFF

D43F
D61A
D665
D7D2
D829
D865
ED24
F273

FC58
FCoC
FD1¢
FDED

NEXT OBJECT ADDR: 9AD0

*kxxkkxx INPUT/OUTPUT LOCATIONS ***¥kikik

KEYBOARD STROBE
KEYBOARD STROBE CLEAR
RESET L/0 ROMS

**kkk¥k** APPLESOFT ROM LOCATIONS ****wx#x

APPLESOFT RESTART ENTRY

FIND LINE BY NUMBER IN APPLESOFT
SET POINTERS IN APPLESOFT
EXECUTE NEW APPLESOFT STATEMENT
APPLESOFT CMD EXECUTE

APPLESOFT SIGNAL ERROR
APPLESOFT PRINT DECIMAL NUMBER
APPLESOFT SET NORMAL CHARS

*kkk**%* MONITOR ROM LOCATIONS **¥**kkx%

MONITOR CLEAR SCREEN/HOME CURSOR
MONITOR CLEAR TO EOL

MONITOR READ KEY (NO CURSOR)
COUT VECTOR

QAUD kkkkkkkkkkk BASIC INTERPRETER LOAD POINT hkkkhhhkkhkhhkhkhkkdhhkhkkhkik

(ENTRY POINT IS AT $ABF1l, WARMDOS)

QAQP *kkkkkxkkxk* REMOVE KSWL/CSWL INTERCEPTS kkkhkhkkhhhkdhkkdhkhhhhkhkkhkkkk

9A0d
9A41
9A04
9Al16

REPLACE CSWL/KSWL WITH CURRENT (BE38)
ACTUAL DEVICE DRIVER VECTORS
RETURN

QAl17 **kkkkkkkkkk RESET MODE/SET BI INTERCEPTS ¥**%kdkkdkkkkdkkkkdhhkkhkhkkkhk

9A17
9A19
9A1C
9A21
9A23
9A26
9A2B
9A2D

SET IMMEDIATE COMMAND MODE

AND GO SET I/O VECTORS <9F76>

KSWL/H ALREADY SET?

NO? THEN CHECK CSWL >>9A26

YES, CONTINUE >>9AA3

CSWL/H ALREADY SET?

YES, CONTINUE >>9AA3

NO, SAVE CURRENT INTERCEPTS FIRST >>9A8D
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NEXT OBJECT ADDR: 9AA2

9AA3 *kkkkkkkkkk GRET CSWL/KSWL INTERCEPTS khkkkkkkhkhhkhkkhkkhhkkhkhkkkkkkkk

9AA3 --—-

9AA4 COPY VDOSIO VECTORS (BE34)
9AA7 TO CSWL

9AB1 AND KSWL

9AB9 EXIT TO CALLER

OABA **kkkkx*k** INPUT INTERCEPT: MODE = (§ *¥**xhhkhtdhhhhtrkrarhdhhidk
(IMMEDIATE MODE)

9ABA IS EXEC FILE ACTIVE? (BE43)

9ABD NO >>9AC5

9ABF YES, SAVE REGISTERS <9F62>

9AC2 AND GO READ EXEC FILE FOR INPUT COMMANDS >>9BAF

9AC5 NO EXEC FILE, RESTORE REAL CSWL/KSWL <9A0O>
9AC8 NO, READ A KEY FROM KEYBOARD <FD1¢>
9ACB RETURN?
9ACD NO, EXIT >>9AEB
9ACF YES, SAVE REGISTERS <9F62>
9AD2 STORE IT IN LINE BUFFER (9200)
--> THIS ENTRY CALLED BY EXEC TO PROCESS
A COMMAND STRING STORED AT $200
9AD5 GO PROCESS THE COMMAND STRING <A677>
9AD8 CHECK COMMAND NUMBER RETURNED FROM PARSE (BES3)
9ADB EXIT BI RIGHT NOW? >>9AES8
9ADD NO, COMMAND RETURNED WITH ERROR CODE? >>9AFd
9ADF NO, RESTORE Y REG (BE4Y)
9AE2 RETURN A BACKSPACE TO CALLER OF KEYBOARD
9AE4 AND A LINE INDEX OF ZERO
9AE6 EXIT THE BI >>9AEB

9AES8 RESTORE CALLER'S REGISTERS <9F6C>
9AEB AND EXIT BI BY INSTALLING INTERCEPTS >>9A3D

OQMAEE *****kxk*k** ERROR HANDLER ¥***®kkkkkkkkhh kX ¥k hahhkhhhkkkhkhkkk k& %

9AEE ERROR=3, "NO DEVICE CONNECTED"

9AF@ MAIN ENTRY: STORE ERROR CODE (BEZF)

9AF3 AND IN APPLESOFT ONERR

9AF5 CHECK BI STATE (BE42)

9AF8 MEMORIZE WHETHER IT'S IMMEDIATE MODE

9AFD SET A HIGH FILE LEVEL FOR NON-EXEC FILES (BF94)
9B@2 NO ACTIVE READ/WRITE FILES OR PREFIX READ (BE44)
9BYGB CLOSE ALL OPEN FILES AT OR ABOVE (BEDE)

9BYOE FILE LEVEL = §$6F

9B1g9 MLI: CLOSE (ALL) <BE70>

9B13 ERROR? »>>9B27

9B1l5 WRITE ANY DATA I HAVE BUFFERED <Ad0U>

BASIC Interpreter (BI) -- V1.1 --18 JUN 84 NEXT OBJECT ADDR: 9A2F

ADDR DESCRIPTION/CONTENTS

QA2F **kkkkkkkk% QUTPUT INTERCEPT: MODE = @ dhkkhkhkhkhkhkdhkhkhkhkhkhkhkkkhkhhkdx
(IMMEDIATE MODE)

9A2F “#" CHARACTER? (9F61l)

9A32 NO... >>9A54

9A34 ELSE, SAVE X REG (BE3F)

9A38 CHECK STACK FOR $D812 AS RETURW ADDR (@183)
9A3B (APPLESOFT TRACE, PRINTING #LINENO)

9A44 NOT TRACING? >>9A6E

9A46 ELSE, SET DEFERED MODE=4

9A4B GET SET TO PRINT THE "#" (9F61l)

9A4E RESTORE X REG (BE3F)

9A51 AND GO TO OTHER OUTPUT HANDLER >>B7F1

9A54 NOT A #, SAME AS LAST OUTPUT THO? (BE4C)
9A57 (SAVE FOR NEXT TIME THRU) (BE4C)

9A5A NO, ALL IS WELL >>9A74

9A5C TWO RETURNS IN A ROW?

9A5E NO, ALL IS WELL »>>9A74

9A68 HAS HORIZONTAL CURSOR POSN C<ANGED?

9A62 YES... >>9A69

9A64 ELSE, ANYTHING IN PATHNAME BUFFER? (BCBD)
9A67 (MUST BE ALPHA)

9169 RESTORE A REG

9A6B PATHNAME IS THERE... >>9A74

9A6D ELSE, WE ARE RECURSING INFINITELY, EXIT!
9A6E WE WERE'NT TRACING AFTER ALL, RESTORE X (BE3F)
9A71 AND A REGS, THEN FALL THRU TO EXIT (9F6l1)

9Ap74 hkkkkkkkkkkk ECHO OUTPUT CHAR AND EXIT kkhkhkkhkkkkhkhkrkkhkkhkhkkhkkhkkk

9A74 PUT BACK REAL CSWL/KSWL VECTORS <SAU0@>

9A77 OUTPUT THE CHARACTER <FDED>

9A7A WAS IT A RETURN?

9A7C NO, EXIT NOW >>9A8D

9A7E ELSE, WAS APPLESOFT TRACING?

9A82 YES >>9A8B

9A84 NO, CLEAR MY TRACE FLAG (PSEUDO TRACE NOW) (BE41l)
9A87 FORCE APPLESOFT TO TRACE FOR MY BENEFIT ONLY
9A8B RESTORE A REG AND FALL THRU TO EXIT BI

QABD ***kkkkkkk* SAyYE ACTUAL IN/OUT VECTORS ***kkkkkkkkkkkkkkkkkhhkhkkk

9A8D ---

9A8E COPY KSWL/H TO VECIN
9A98 AND CSWL/H TO VECOUT
9A%9A IN BI GLOBAL PAGE (BE31l)
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ADDR DESCRIPTION/CONTENTS ADDR DESCRIPTION/CONTENTS

9B18 ERROR? >>9B27 9894 AND PASS CALLER'S AREG TO REMOVE CURSOR (BE3E)

9Bl1A PUT FILE LEVEL BACK TO ZERO 9B97 RESTORE Y-REGISTER (BE49)

9B22 NOW FLUSH ALL OPEN FILES 9B9A REMOVE CURSOR AND GET A KEYPRESS <FD1@>

9B24 MLI: FLUSH (ALL) <BE74> 9B9D BACKSPACE?

9B27 --- 9B9F NO, EXIT BI >>9BAC

9B28 ASSUME MODE WILL BE 4 (DEFERRED) 9BAl YES, CHECK PROMPT

9B2A MEMORIZE WHETHER BASIC ONERR ACTIVE 9BA3 IF ITS A "»>"...

9B2C DEFERRED MODE CURRENTLY? >>9B30 9BAS5 THEN EXIT WITH THE BACKSPACE >>9BAA

9B2E NO, STILL IMMEDIATE MODE (MODE=#) 9BA8 ELSE, IF AT START OF LINE, REPROMPT >>9B94

9B38 ---— 9BAA MIDDLE OF LINE, RETURN A BACKSPACE

9B31 SET MODE AS DEFINED ABOVE <9F76> 9BAC EXIT BI TO CALLER »>>9A8D

9B34 RESTORE BI'S CSWL/KSWL INTERCEPTS <9AA3>
9B37 GET ERROR CODE (BEOF)

9B3B BASIC ONERR ACTIVE? THEN GO HANDLE IT >>9B4D
9B3E NO, JUST PRINT ERROR MESSAGE <BE@C>

9B41 CLOSE EXEC FILE IF ONE IS OPEN <B2FB>

9B45 DEFERRED MODE? >>9853

9B47 IMMED. MODE, PRINT RETURN AND... <9FAB>

9B4A WARMSTART APPLESOFT »>>D43F

9B4D RESTORE STACK FOR BASIC

9B52 PASS ERROR CODE TO BASIC

9B53 ---

9B55 JUMP INTO APPLESOFT ERROR HANDLER »>>D865

9QR58 **k*kkkkkkk*% REPURN TO IMMED. MODE kkkkhkkkkhkkdhhkhkkhkhkhhkhkkhkhdhkhdkkkk

9B58 CLEAR APPLESOFT ERRNUM

9B5C WILL LOOK FOR "#" FROM APPLESOFT

9B61 SET NORMAL VIDEO IN APPLESOFT <F273>

9B64 RESTORE TRUE CSWL/KSWL <9A@00>

9B67 TRY TO WRITE BUFFERED DATA <9FF4>

9B6A RESET MODE/SET UP BI'S INTERCEPTS <9A17>
9B6D RESTORE REGISTERS <9F6C>

9B7@ GO TO PROCESS IMMED. INPUT REQUEST »>>9ABA

9B73 *kkkkkkkkkxk TNPUT INTERCEPT: MODE=4 QR 8 **kkkkkkkkkkhhkkhhkkkkhkdk

9B73 SAVE REGISTERS <9F62>

9B76 PREFIX INPUT ACTIVE? (BE46)

9879 NO >>9B7E

9B7B YES, GO DO SPECIAL HANDLING >>9D67
9B7E ELSE, IS READ FILE ACTIVE? (BE44)

9B81 NO >>9B86

9B83 YES, GO DO SPECIAL HAWDLING FOR THAT >>9Clé
9B86 ELSE, IS EXEC FILE ACTIVE? (BE43)

9B89 NO >>9BAF

9B8B YES, GET PROMPT CHARACTER

988D IT BETTER NOT BE A "]"

9B8F IT IS, RETURN TO IMMEDIATE MODE >>9B58
9891 ELSE, SET TRUE CSWL/KSWL <9A00>

9BAF d ok ok kodk ko ok ok ko READ EXEC FILE kkkhkkhkhkhkkhkhkhhkhkhhkhkkhkhhkkkhkhhkkkhkhhkdhhkkk

9BAF
9BB1
9BB3
9BB5
9BB7
9BBA
9BBC
9BBE
9BCO
9BC3
9BC6
9BC8
9BCB
9BCD
9BDY
9BD3
9BD5
9BD8
9BDA
9BDB
9BDE
9BE®S
9BE9
9BEC
9BEF
9BF1

9BF2
9BF5
9BF8

REMOVE CURSOR FROM 3CREEN

CHECK PROMPT CHARACTER

IF ITS A ">"...

DO THINGS DIFFERENTLY >>9BF2
CHECK KEYBOARD (C@99)

NO KEY READY? >>9BCD

GOT A KEY, IS IT CONTROL-C?

NO, IGNORE IT >>9BCD

YES, CLOSE EXEC FILE <B2FB>
IMMEDIATE MODE? (BE42)

NO >>9C@1

YES, CLEAR KEYBOARD STROBE (CEld)
AND GO START NEW LINE >>9C01

SET UP FOR EXEC LINE READ <9DS8A>
READ A LINE TO $28J <9C6C>
ERROR? >>9BFA

SAVE REGISTERS <9F62>

HOP INTO LOOP >>9BDE
BACKSCANNING $2¢00 BUFFER (9200)
FORCING THE MSB ON

RESTORE TRUE CSWL/KSWL <9A00>
GO PROCESS COMMAND LINE <9AD5>
CHECK COMMAND NUMBER (BE53)
IMMEDIATE EXIT? IF NOT, GET NEXT LINE »>>9BCD
RETURN

kkkkkk*k* JANDLE EXEC PROMPT > **kkdkkkkxkx
GET SET TO READ EXEC LINE <9D8A>

READ SINGLE CHARACTER PER CALL <9C48>
NO ERRORS, EXIT TO CALLER NOW >>9BF1
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NEXT OBJECT ADDR: 9BF8

ADDR

DESCRIPTION/CONTENTS

9BFA
9BFD
9BFF
9Co1
9Ca3
9C@5
9Ch7
9COB
9CPD
9CQE
9C1e

9C13

*kkkkkkx RPYEC ERROR RECOVERY ****kkkkkkkk

CLOSE EXEC FILE <B245>

WAS ERROR "END OF DATA"?

NO, REAL ERROR THEN >>9C13

ELSE, OK -- JUST STOP EXECING

GET CURSOR HORIZONTAL POSITION

IF IN MID LINE, PASS SCREEN CHAR BACK >>9CWE
ELSE, CHANGE PROMPT TO "]"

AND RETURN WITH A BACKSPACE

RETURN

GET SCREEN CHARACTER UNDER CURSOR

AND EXIT THRU KSWL TO GET REAL KEYPRESS >>0038
REAL ERROR, GO TO BI'S MAIN ERROR HANDLER >>9AFyJ

9Cl6 kkkkkkhkkkkk INPUT FILE ACTIVE hkkkkkkkkkhkkhhkhkkhkhkkkhkkkhkkkhhkkkkkk

9Clé
9Cl18
9ClcC
9C1F
9C24
9C27
9Cc29
9C2B
9C2D
9C30

9C31
9C33
9C36
9C38
9C3A
9C3C
9C3F
9C41

9C42
9C45
9C47

GET PROMPT

IF ITs a “]"...

THEN RESET TO IMMEDIATE MODE >>9B58
ELSE, REMOVE CURSOR FROM SCREEN (BE3E)
CHECK KEYBOARD (C0@4d)

NO KEYPRESS? >»>9C31

GOT A KEY, IS IT CONTROL-C?

NO, IGNORE IT >>9C31

CLEAR STROBE AND EXIT TO CALLER (C@&1@)
RETURN

GET PROMPT AGAIN

IS THIS A DIRECTORY FILE? (BE47)

YES >>9C95

NO, IS PROMPT = ">"?

YES, READ A SINGLE BYTE AT A TIME >>9C42
ELSE, READ ENTIRE LINE <9C67>

ERROR? >>9C13

RETURN

READ SINGLE BYTE FROM INPUT FILE <9C48>
ERROR? >>9Cl3
RETURN

9C48 khkkkhkhkkhkkkk READ NEXT BYTE OF FILE hkhkkhkhkkkkhkkhkhkkhkkhkkkhkhkhkkhkhkkkkkkk

9C48
9C4B
9C50
9C55
9Cs58
9C5A
9Co60

SAVE CURRENT READ/WRITE COUNT (BED9)

IN L KEYWORD VALUE (BES5SF)

SET UP TO READ ONE BYTE (BEDY)

MLI: READ <BE78>

ERROR? >>9C66

PUT COUNT BACK TO MAXIMUM AGAIN (BESF)
GET FIRST CHARACTER ON $23@ LINE (BED7)

101
BASIC Interpreter (BI) -~ V1.1 --18 JUN 84 NEXT OBJECT ADDR: 9C63
ADDR DESCRIPTION/CONTENTS
9C63 AND RETURN THAT TO CALLER (02088)

9C66

RETURN

QCE7 ***xkkkkkkx READ NEXT LINE OF FILE *****hhhd Ak AXAAkkkhhhkhhkhk k&

9C67
9C6C
9C6E
9C71
9C73
9C76
9Cc79
9C7D
2Cc82
9C84
9C86
9C8B
9Cc8D
9C8E
9C90
9C9%4

REMOVE CURSOR FROM SCREEN (BE3E)

MLI: READ <BE78>

ERROR? >>9C66

GET LENGTH ACTUALLY TRANSMITTED (BEDB)
NOTHING? >>9C8E

GOT SOMETHING, FIND END OF DATA (BED7)
FETCH LAST BYTE OF LINE (01FF)

IS IT A RETURN CHARACTER?

NO, LEAVE LINE ALONE >>9C8E

YES, WAS L KEYWORD GIVEN? (BES57)

YES, LEAVE IT BE >>9C8E

ELSE, CHOP OFF THE RETURN ITSELF

AND EXIT WITH A RETURN

RESTORING Y REG AS YOU GO (BE4d)
RETURN

9c95 kkkkkkhkhkk READING DIR FILE hkhkkkkhkkhkkkkkhkkhkhkkkkhkkhkhkhhhkhkhhrhikkhk

9C95
9C97
9C99
9C9E
9CAS5
9CA8
9CAA
9CBO
9CB2
9CB7
9CBA
9CBC
9CC7
9CCA
9CCD

9CD®
9CD3
9CcD8
9CDhL
9CDE

">" PROMPT?

YES, EXIT RIGHT NOW »>>9C8E

ELSE, REMOVE CURSOR FROM SCREEN (BE3E)

SET 8@ COLUMNS

MLI: GET MARK <BE7U>

ERROR? >>9DI1F

ARE WE AT BEGINNING OF THIS FILE? (BECS8)
NO, CONTINUE >>9CDF

YES, CAT FLAG = 2

READ DIRECTORY HEADER <B15D>

ERROR? >>9DlF

REF MUM TIMES 32 (BEDS&)

SET THE L VALUE OF THIS DIR FILE IN (BCFF)
THE OPEN FILE LIST TO THE ENTRY LENGTH (BCB8)
AND THE NUMBER OF ENTRIES PER BLOCK (BD2@)

kkkkkkkk PORMAT DIRECTORY NAME **#*xiikikikx

GO FORMAT NAME OF DIRECTORY <BOB8>
STORE THE LENGTH OF LINE AT $24d9
PUT A RETURN CHAR AT END OF LINE
AND EXIT TO CALLER

RETURN
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9CDF
9CE2
9CE4
9CE6
9CE8
9CEB

9CED
9CF2

9CF5
9CF7

9CF9
9CFB
9CFD
9D@2
9DBA
9D@D
9D11
9D14
9D18
9D1A
9D1C
9D1F

9D22
9D27
9D2A
9D2F
9D35
9D3B
9D41
9D45
9D48
9D50
9D53
9D55
9D57
9D59
9D5E

GET CAT FLAG (BE4F)

IF ZERO, GO PROCESS INDIVIDUAL ENTRIES »>>9D22
IF MINUS, GO DO SUMMARY LINE OR EXIT »>>9CF9
POSITIVE, ASSUME NULL LINE WANTED

DROP CAT FLAG BY ONE (BE4F)

IF ZERO, JUST GO PRINT A BLANK LINE >>9CD3

kxkkkkk%x PORMAT TITLE LINE ****kkkkdikaix

ELSE, BLANK OUT $20¢ AND <A66C>
UNPACK "NAME TYPE BLOCKS ETC... <9FB@>

LINE LENGTH IS 80
GO RETURN IT TO CALLER >>9CD3

*kkkkkk*x FORMAT SUMMARY LINE hhkhkkkkhkkkhkk

DO SUMMARY LINE?

NO, JUST EXIT (ALL DONE) >>9D1C

YES, DROP CAT FLAG SO EXIT NEXT TIME (BE4F)
CLEAR READ/WRITE COUNT (BED9)

MLI: READ <BE7d3>

FORMAT BLOCKS FREE AND INUSE SUMMARY LINE <BOE7>
GET REF NUM (BED®6)

AND COPY TO GET/SET LIST (BEC7)

NO ERRORS, EXIT, >>3CF5

ERROR, JUMP TO BI ERROR EXIT >>9D1F

“END OF DATA" ERROR

GO TO BI ERROR EXIT >>3JAFQ

*%kk%k** FORMAT FILE/DIR ENTRIES **¥*¥kik

SET DIR ENTRY NUM COUNTER TO -1

GET REF NUM (BED6)

*32

USE AS INDEX TO GET ENTRY LENGTH (BCFF)

AND ENTRIES PER BLOCK FROM OPEN FILE LIST (BDW®)
POSITION ON EVEN BLOCK BOUNDARY (BEC9)

AND GET SECTOR OFFSET (BECS8)

SKIP FILE/DIR ENTRIES UNTIL POSITIONED TO (BCBB)
CURRENT POSITION IN THIS BLOCK (BCB7)

READ NEXT DIR ENTRY FROM FILE <BlD1>

NO ERROR? >>9D6l

ERROR, IF RANGE ERROR...

NO, TRUE ERROR >>9D1F

RANGE ERROR, READY FOR SUMMARY LINE NEXT (BE4F)
RETURN A BLANK LINE THIS TIME >>9CD3

BASIC Interpreter (BI) -- V1.1 --18 JUN 84

NEXT OBJECT ADDR: 9D5E

9pel

FORMAT FILE/DIR ENTRY INTO $201 <A4C4>
9D64 AND RETURN IT TO CALLER >>9CF5

ODET ******kkk%* PREFIX INPUT ACTIVE **rkkkskdkkthhddkkkhhh sk kakhhhsks

9D67
9D69
9D68
9D6E
9D75
9D7B
9D7E
9D84
9089

PROMPT = "]"?
NO, ALL IS WELL >>9D6E

YES,

RETURN TO IMMEDIATE MODE KROW

REMOVE CURSOR FROM SCREEN (BE3E)
PREFIX NO LONGER ACTIVE AFTER THIS (BE46)
COPY PATHNAME BUFFER (PREFIX) (BCBC)

TO §

208 (B1FF)

RETURN WITH IT TO BASIC (BCBC)
RETURN

>>9B58

9D8A *xkkkkkkk*kkk SETUP TO READ LINE FROM EXEC kkkkkkkhkkhkhkkkkhkhkhkhkkhhkkk

9D8A
909
9D95
9DYA
9DA2

SET READ REF NUM FOR EXEC FILE (BCA3)
READ TO $200

FOR
(OR

SEF BYTES OF LENGTH
UNTIL A RETURN CHAR)

RETURN

9DAL ***kk k%% %%x%¥ QUTPUT INTERCEPT: MODE =
(LOOK FOR CONTROL-D)

9DA3
9DA6
9DA3
9DAA
9DAD
9DBY
9DB3
9D36
9DBB
9DBE

9pCl
9DC3
9DC6
9DC9

SAVE REGISTERS <9F62>
PRINTING A CONTROL-D?
NO >>9DCl

WRITE OUT ANY BUFFERED DATA <9FF4>
NOTHING IN COMMAND LINE (BE4B)
READ FILE INACTIVE (BE44)
WRITE FILE INACTIVE (BE45)

YES,

PREF

IX READ INACTIVE (BE46)

SET MODE = 8 FROM NOW ON <9F76>
RESTORE REGS AND EXIT >>9F6C

GOT A CONTROL-D...

SET MODE = 4 FROM NOW ON <9F76>
RESTORE REGISTERS <9F6C>

OUTPUT CHARACTER AND EXIT >>B7F1

9DCC ****kkkk k%% OUTPUT INTERCEPT: MODE =
(ASSEMBLE COMMAND LINE)

9DCC
9DD2
9DD5
9DD7
9DD9

SAVE REGISTERS <9F62>
SAVE CHAR IN COMMAND LINE (9200)

WAS
YES,
NO.,

IT A RETURN?
READY TO ROLL >>9DE7
BUMP CHARACTER COUNTER (BE4B)

C hkhkkkkhkkkhkkkkkkkhkkhkkhkkdkkhkk

8 khkkhkkkhkhhkikhhhhhkkhhkdhkdikk



Beneath Apple ProDOS Supplement

BASIC Interpreter (BI) -- V1.1 --18 JUN 84 NEXT OBJECT ADDR: 9DDC
ADDR DESCRIPTION/CONTENTS
9DDC AND EXIT TO CALLER >>9DE3
9DDE OOPS! LINE TOO LONG
9DE@ "SYNTAX ERROR" >>9AFg@
9DE3 ELSE, RESTORE X REG AND EXIT (BE3F)
9DE6 RETURN
9DE7 ---
9DE9 NULL LINE? »>>9DF6
9DEB NO, PUT BACK TRUE CSWL/KSWL <9AQ@>
9DEE SYNTAX SCAN CMD LINE <A677>
9DF1 ERROR? >>9DE®
9DF3 NO, PUT BACK BI'S INTERCEPTS <9A8D>
9DF6 ---—
9DF8 MODE = 4 NOW <9F76>
9DFB RESTORE REGS AND EXIT >>9F6C

ODFE ****%k%x*x%*x* WYRTTE BUFFERED CHARACTER khkhkkhhkkhkhkhkhkkhkkhkkkhhkhkhkkkkk

9DFE
9EQ1
9EG3
9E06
9ED29
9EQB
9EQE

9E11l
9E16
9E1B
9E1E
9E20
9E23
9E26
9E28
9E2B

SAVE Y REG (BE49)

CHECK PROMPT

CHECK TO SEE IF WE ARE IN "IF", »>>9Ell
“"PRINT", "LIST", OR "CALL" STATEMENTS >>9Ell
OF AN APPLESOFT PROGRAM »>9Ell

IF NOT, EXIT TO CALLER... (BE43)

WITH CHARACTER ECHOED TO SCREEN »>>9A74

GET INDEX TO TEMPORARILY BUFFERED CHARS (BE4A)
STORE INTO BUFFER JUST ABOVE HIMEM

BUMP INDEX (BE4A)

OK >>9E2B

BUFFER FULL, SAVE REGISTERS <9F62>

WRITE BUFFER OUT TO DISK <9FEE>

ERROR? >>9DEg@

RESTORE REGISTERS <9F6C>

AND EXIT ANYWAY

9E2C kkkkdkkkkkkk OUTPUT INTERCEPT: MODE = 4 khkkhhkhkhkkkhhkkkhkhkkhkhhkkhkkkd

9E2C
9E2F
9E31
9E35
9E38
9E3C
9E41
9E43
9E49
9E4C
9E4E

(INITIAL ENTRY FOR A RUNNING PROGRAM)
(FLUSH OUT NON COMMAND LINES)

PRINTING A "#"? (9F6l)

NO >>9E49

YES, SAVE X REGISTER (BE3F)
RETURN ADDR IS IN APPLESOFT...
TRACE ROUTINE...

AT $D812? (¥104)

YES >>9EB6

NO, RESTORE REGISTERS (9F61)
IS WRITE FILE ACTIVE? (BE45)
NOPE >>9E6C

YES, PRINTING A "]%?

(28103)

103

BASIC Interpreter (BI) -- V1.1 ~--18 JUN 84 NEXT OBJECT ADDR: 9ES0
ADDR DESCRIPTION/CONTENTS

9E50 NO >>9E56

9ES52 YES, SAME' AS PROMPT CHARACTER?

9E54 YES >>9E86

9E56 NO, PRINTING A RETURN CHAR?

9E58 NO >>9DFE

9E5A YES, GET PROMPT

9E68 DOES IT INDICATE RECURSION? >>9DFE

9E62 YES, WRITE BUFFER OUT <9FF4>

9E65 OUTPUT FILE INACTIVE NOW (BE45)

9E6A EXIT WITH RETURN CHAR >>9E9F

9E6C --~-

9E6D INPUT FILE ACTIVE? (BE44)

9E73 NO >>9E7D

9E75 YES, CHECK PROMPT

9E77 OR IN $u4

9E79 CONTROL-D?

9E7B YES >>9EA2

9E7D ---

9E7E NO, HOW BOUT "]1"?

9ES8@ NO, EXIT WITH ECHO THEN >>9E9F

9E82 YES, IS THIS THE PROMPT CHAR?

9E84 NO, EXIT WITH ECHO >>9E9F

9E86 YES, SAVE REGISTERS <9F62>

9E89 CHECK OPEN FILE COUNT (BE4D)

9ES8C NONE OPEN? >>9E9C

9ES8E SOME OPEN, WRITE BUFFER OUT <9FF4>

9E91 INDICATE WRITE FILE INACTIVE NOW (BE45)

9E94 SET TRUE CSWL/KSWL <9AQ0>

9E99 PRINT "FILE(S) STILL OPEN" <BE@C>

9E9C RESTORE REGS <9F6C>

9E9F AND ECHO EXIT >>9A74

9EAZ -—-

9EA3 CHAR IS A RETURN?

9EA5 NO >>9EAA

9EA7 YES, SAME AS LAST CHAR OUTPUT? (BEA4C)

9EAA (SAVE IT FOR THIS TEST NEXT TIME) (BE4C)

9EAD NOT SAME, HO PROSBLEM THEN >>9EB1l

9EAF SAME, MARK PROMPT FOR RECURSION

9EB1 RETURNM

QERB2 **kkkkkkkk*x ADPPLESOFT TRACE INTERCEPT ***%kkkkkkkkkkhhhkdhkkkdkdkd

9EB2
9EB6
9EBA
9EBC
9EBE

(CONTROL PASSES HERE FOR EVERY STATEMENT)
{ EXECUTED WHILE PRODOS IS ACTIVE)

BUMP APPLESOFT LINE POINTER
MARK PROMPT FOR RECURSION
JUST IN CASE WE DIE IN HERE
RESTORE APPLESOFT'S STACK
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ADDR DESCRIPTION/CONTENTS
9EC1 DOES BI KNOW WE ARE TRACING? (BE41)
9EC4 YES, REAL LIVE TRACE THEN >>9F39
9EC6 ELSE, PICK UP NEXT TOKEN ON LINE
9ECA IS IT A TOKEN? >>9EFl
9ECC OR END OF LINE? >>9EEE
9ECE NEITHER, DECREMENT STRING SPACE CTR (BE49)
9ED1 OK >>9EEC
9ED3 COMPUTE SIZE OF FREESPACE IN PAGES
9ED7 AT LEAST 3 PAGES AVAILABLE?
9EDY YES »>>9EES
9EDB NO, WRITE BUFFERED DATA <9FF4>
9EDE AND THEN GARBAGE COLLECT <A@44>
9EE3 COMPUTE FREE SPACE NOW
9EE5 AND SAVE IN STRING SPACE CTR (BE49)
9EEA GET NEXT TOKEN
9EEC ~—-
9EEE JUMP BACK INTO APPLESOFT TO EXECUTE IT >>D82¢
9EF1l STORE TOKEN IN PROMPT
9EF4 LOOK UP TOKEN IN BI'S TOKEN TABLE (B799)
9EF7 ITS NOT ONE BI IS INTERESTED IN >>9EEE
9EF9 IT IS INTERESTING, CHANGE BRANCH (9EFD)
9EFC AND JUMP TO ONE OF THE FOLLOWING: >>9EFE
9EFE IF OR PRINT: PROMPT = @
9FP®Y CLEAR OUT LAST CHAR SAVEAREA (BEA4C)
9F@3 GO TO MODE = C NEXT TIME THRU (B8©3)
9F%6 (BEGIN LOOKING FOR COMMANDS) (BE38)
9FGF NOW GO PROCESS THE IF OR PRINT >>9F2E
9F11 LIST: PROMPT = 1
9F13 (DON'T LOOK FOR COMMANDS NOW)
9F15 GO DO IT >>9F2E
9F17 CALL: PROMPT = 2
9F19 (DON'T LOOK FOR COMMANDS NOW)
9F1B GO DO IT >>9F2E
9F1D LET: DECREMENT STRING CTR
9F1E AND GO BACK FOR NEXT TOKEN >>9ECE
9F21 TRACE: TURN TRACE ON (BE41)
9F24 THEN CONTINUE BELOW >>9F2A
9F26 NOTRACE: DROP INTO BACKGROUND TRACE {BE4l)
9F29 CHANGE TOKEN TO "TRACE"
9F2A FORCE ON APPLESOFT TRACE
9F2E ---
9F2F GO BACK TO APPLESOFT TO PERFORM IT »>>D82¢

BASIC Interpreter (BI) -- V1.l --18 JUN 84 NEXT OBJECT ADDR: 9F2F

9F32 RESUME: CLEAR ONERR CODE
9F37 GO TO APPLESOFT TO PROCESS IT >>9EEC

kkkkkkk* REAT, TRACE ACTIVE **kkkkhkkkhhdkk

9F39 RESTORE TRUE CSWL/KSWL <9A0U>

9F3E PRINT "#" <FDED> .
9F45 USE APPLESOFT TO PRINT CURRENT LINE NO. <ED24>
9F4A PRINT A BLANK SPACE <FDED>

9F4D PUT BI'S CSWL/KSWL INTERCEPTS BACK <9A8D>

9751 THEN GO BACK AND HANDLE AS USUAL >>9ECo

9F54 LOOKING FOR A LOWER CASE "c"

9F58 LOOKING FOR A "#"

9F5A STORE CHAR TO SEARCH FOR (9F6l)
9F5E BRANCH BACK INTO APPLESOFT »>>9EEC
9F60 BREAK IF Y IS ZERO!1l!

9F61 "#" CHARACTER (ASOFT TRACE CHAR)
9F62 kkkkkhkkkkk QGAVE CALLER'S REGISTERS khkkhkhkkkkhkhhkhkhkhkkkkhkkhkhkhhdkkdk

9F62 SAVE A,X AND Y REGS (BE3E)
9F6B RETURN

QFGC ***kkk*k***x RESTORE CALLERS REGISTERS ***kkkhkkkdkkkhkhdhhkhhhhrdhds

9F6C RESTORE A,X AND Y REGS (BE3E)
9F75 RETURN

9F76 kkkkkkkkkkk gpT MODE AND CSWL/KSWL khkdkkhkhkhkkhkkhkhhkkkhkhhhkhhkhkhhkdhkhhkihk

9F76 STORE "STATE" MODE FROM X REGISTER (BE42)

9F7B COPY PROPER CSWL/KSWL VALUES TO REDIRECT... (B7F7)
9F7E VECTOR DEPENDING ON CURRENT MODE (BE38)

9F87 RETURN

OFB88 **k*kxkkkkx* PRINTERR: PRINT ERROR MSG hkkkkkkhhkhkkhhkkhhkkdkkkhkkkik

9r88 ---

9F89 GET INDEX INTO PACKED MESSAGE TEXTS (BAl3)
9F8C UNPACK MESSAGE INTO $201 <9FBB>

9F92 SAVE THE LENGTH (BCB6)

9F95 SKIP A LINE <9FAB>

9F9A PRINT A BELL <9FAD>

9F9D ---

9F9F PRINT CONTENTS OF $201 MSG BUFFER (©8201)
9FAB PRINT A RETURN CHARACTER

9FAD AND EXIT >>FDED
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ADDR DESCRIPTION/CONTENTS

OFB@ ***kkxkkkkk** [UNPACK ERROR MESSAGE *¥*hkkkkkkhhhkhhkdhhkhkAnhhhkhhhdhhk

9FB@ NOTHING IN BUFFER AT FIRST

9FB6 GET A NIBBLE FROM PACKED MSG <9FD2>
9FB9 NON-ZERO, COMMON CHARACTER >>9FC#
9FBE IF ZERO, GET NEXT NIBBLE <9FD2>
9FBE AND CONVERT TO UNCOMMON CHAR INDEX
9FC@® -——-

9FC1 GET THE LETTER THIS NIBBLE REPRESENTS (BA28)
9FC4 ZERO? THEN END OF MESSAGE >>9FD1
9FC6 GET INDEX INTO OUTPUT BUFFER (BE4B)
9FC9 AND STORE THE CHARACTER THERE (©201)
9FCC BUMP INDEX (BE4B)

9FCF AND CONTINUE >>9FB6

9FD1 RETURN

OFD2 ***k*kk*xxkk*x [JNPACK MESSAGE BYTE *¥***kkkkkkkhkkhkhkhkhhkihhkhhkkkhhdkk

9FD2 GET NEXT MSG BYTE (BA48)

9FD5 WORKING ON SECOND NIBBLE? >>9FE9
9FD7 NO, TAB INDICATOR? »>>9FDF

9FD9 NO, ISOLATE HIGH NIBBLE

9FDD NEXT TIME GET LOW NIBBLE

9FDE RETURN

9FDF -—-

9FE® GET TAB POSITION (BA48)

9FE3 AND BUMP OUTPUT PTR ACCORDINGLY (BE4B)
9FE7 THEN GO BACK FOR NEXT NIBBLE »>>9FD2

9FE9 BUMP BYTE PTR FOR NEXT TIME
9FEA ISOLATE LOW NIBBLE

9FEC NEXT TIME GET HIGH NIBBLE
9FED RETURN

OFEE **%*%x%kk** WRTTE ONE BUFFERED BYTE ***¥*kkhkxkkhk Rk kkhkkhhkhhkk k¥

9FEE SET UP COUNT OF @8d1
9FF2 AND JUMP INTO ROUTINE BELOW >>A007

OFF4 ***xkkkkkk*x*x WRTTE BUFFERED DATA/TEST ERROR **kkkkkdkkdhkkhkkhkkhkkkkk

9FF4 WRITE BUFFERED DATA <AJ00>

9FF7 OK? THEN EXIT >>A@1C

9FFA ERROR, POP OUT OF THIS SUBROUTINE
9FFD AND GO TO ERROR HANDLER >>9AF0

BASIC Interpreter (BI) -~ V1.1 --18 JUN 84 NEXT OBJECT ADDR: 9SFFD

ADDR DESCRIPTION/CONTENTS

ADPY **xkxkkkkkx WRITE ALL BUFFERED DATA hkdkhkhhkhhhkhhkhkdxhhkhkkkkikh

AQRD —--

AG@2 GET BUFFERED DATA COUNT (BE4A)

A@@5 NONE BUFFERED? >>A01B

A@G@7 STORE BUFFERED DATA COUNT IN RW PARMS (BED9)
APOF MLI: WRITE <BE76>

AG15 NOTHING BUFFERED NOW, COUNT=0 (BE4A)

Ad19 ERROR? >>A#l1C

AQlB NO, EXIT

AGlC RETURN

ADLID **kkkkkkxk* SGPECIAL GARBAGE COLLECT *X*%**kkkhkkhhkhhkkhhkkkxhhkhkhdk
(PULL OUT STRING CONSTANTS ALSO)

Ag1D DO GARBAGE COLLECTION NORMALLY FIRST <Ad44>
A0Y20 ERROR? >>Ad43 _

Ag24 START OF STRING AREA = PROGRAM START PTR (BC84)
A@2C USE GENERAL PURPOSE BUFFER (ABOVE HIMEM)

AY2E FOR A GARBAGE COLLECT WORKAREA (BC7D)

Ad33 IT IS 3+1 PAGES IN LENGTH (BC7E)

A@38 END OF STRING AREA IS AT END OF FREEAREA (BC86)
AP4¥ GO COLLECT CONSTANT STRINGS NOW <A@85>

A@43 THEN EXIT

AQ44 *kkkkkkkkkk YERE" COMMAND ***khkkkkhharkrhkkhhrhrhhhkh ok hhhhh etk
(FAST APPLESOFT STRING GARBAGE COLLECTION)

| GENERAL PURPOSE BUFFR |=—w-

| (ToP OF OLD STRINGS) | |

HIMEM --> ———cmmmm e e |
| NEW STRINGS BUILDING |<-=—

| DOYN | <===
= |

| FREE AREA |

TOP PART OF OLD STRINGS IS SAVED IN THE
GENERAL PURPOSE BUFFER OR IN THE FREE
AREA (WHICHEVER IS LARGER) AND A NEW
COPY OF THE STRINGS IS BUILT JUST BELOW
HIMEM.
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ADDR

DESCRIPTION/CONTENTS

AG44
A@g4B
AB59
A@55
A@59
AGSB
AOG5D
AQSF
AG61
Adob6
AQ6D
AQ71
Ag76
AB79
AQ8S
AD89
AUQBE
AQ9G
AQ93
AQ9C
AQ9F
AOdAl
AOAB
AGBO
A@B3
AOB6
AOB8
AZBB
AOBE
AdCY
AGCA
AJCF
A@D2
AQDS
A@OD7
AODA
A@DC
AODF
AQE2
AQDE4
ABE7
AQE9
AQEC
AQF2

AGF4
AOF6

STRING AREA START IS ON PAGE' BOUNDARY

ASSUME 4 PAGE WORKAREA (BC7E)

IN GENERAL PURPOSE BUFFER ABOVE HIMEM (BC7D)
STRING START PTR IS START OF STRING AREA (BC84)
COMPUTE NUMBER OF FREE PAGES

AT LEAST 72

IF NOT, USE G.P. WORKAREA INSTEAD >>A@79

DON'T USE ALL OF FREE AREA (LEAVE $30d)

NEW WORKAREA SIZE IS FREE AREA SIZE-$308 (BC7E)
SET PTR TO WORKAREA AT FIRST FREE PAGE

COMPUTE NUMBER OF STRING PAGES

USE SMALLER OF STRING PAGES OR WORKAREA SIZE (BC7E)
AS NEW WORKAREA SIZE (BC7E)

END OF STRING AREA IS HIMEM

RECORD WHETHER LAST PAGE IS PARTIAL

STRING START MSB IS HIMEM INITIALLY (BC86)
ADJUST LORANGE AND HIRANGE MSB'S

FOR PARTIAL PAGES AT EITHER END, (BC7F)

SETTING THEM AT HIMEM FOR NOW.

SET UP ARRAY END MSB +1 FOR COMPARES (BC82)
$3E/$3F --> FIRST VARIABLE (LESS 7 BYTES)

(EACH VARIABLE IS 7 BYTES)

SET UP ARRAY START LSB FOR COMPARES

GET LORANGE VALUE (BC7F)

PRIOR TO STRING AREA? (BC84)

YES, THEN DONE! >>A@F6

ELSE, DROP LORANGE BY WORKAREA SIZE (BC7E)

AND SAVE THIS VALUE (BC7C)

NOW DROP IT ALSC BY THE DISTANCE BETWEEN

-..THE OLD LORANGE AND THE STRING START PTR (BC7F)
USE THE LOWER OF THE TWO VALUES (BC7C)

TO PRODUCE THE MAXIMUM SIZED RANGE (BC7C)

1S THIS BELOW THE BOTTOM OF THE STRINGS? (BC84)
NO >>A¢DC

YES, USE THE BOTTOM POINTER INSTEAD (BC84)
(ADJUSTING FOR PARTIAL PAGE)

STORE FINAL LORANGE VALUE (BC7F)

COPY SOME PAGES BELOW HIRANGE TO WORKAREA <A195>
(TO MAKE ROOM FOR NEW STRINGS)

COLLECT SIMPLE STRING VARS FOR THIS RALGE <AJF7>
ERROR? »>>AdF4

THEN COLLECT STRING ARRAYS <Al2D>

NEW HIRANGE = OLD LORANGE (BC7F)

CONTINUE LOOPING »>>AB9F

IF ERROR, "RAM TOO LARGE"
EXIT TO CALLER

NEXT OBJECT ADDR: AOF6

AHF7 khkkkkkkhkkx COLLECT SIMPLE STRINGS ******************************

AOF7
AOF8
AlQ2
Al@8
Al@A
Alll
Al13
All7
AllB
AllE
Al23
Al25
Al28
Alza

Al2B
Al2C

ADD 7 BYTES TO $3E/$3F PTR FOR NEXT VAR
PTR AT ARRAYS NOW?

IF S0, WE ARE DONE >>Al2B

IS THIS A STRING VARIABLE?

NO >>A8F7

MAKE ABSOLUTELY SURE

GET MSB OF STRING POINTER

IS IT WITHIN MY RANGE? (BC7F)

NO >>AfF8

NO >>A0F7

YES, PULL IT OUT AND TACK IT TO HIMEM <AlBS>
ALL WENT WELL, GET NEXT VARIABLE >>A0FS8
IF ERROR, EXIT NOW

NORMAL EXIT TO CALLER
RETURN

Al2D *kkkkdkkkkkk COLLECT STRING ARRAYS AAR AL R L AL T ETE SR T X R P R R R g

Al2D
Al30
Al32
Al36
Al39
Al3E
Al4®
Al43
Al45

Al46
Al47
Al51
AlS54
Al58
Al5A

FIND THE NEXT ARRAY <Al5C»>

NO MORE? >>Al2B

GOT ONE, GET MSB OF ITS STRING PTR

WITHIN MY RANGE? (BC7F)

NO >>Al46

NO >>Al46

YES, PULL IT OUT AND TACK IT TO HIMEM <AlBS8>
AND CONTINUE WITH NEXT ARRAY ELEMENT >>Al147
ERROR EXIT

BUMP POINTER TO NEXT ARRAY MEMBER

POINTER NOW AT NEXT ARRAY? (BCS8l)

NO, DO THIS ELEMENT >>Al132

NO >>Al32

YES, SET UP TO PROCESS THAT ONE THEN »>>Al12D

AlBC **kkkhkkkhk FIND NEXT STRING ARRAY ******************************

Al5C
Al5D
Ale4
Al6o6
Al6A

$3E --> ARRAY VARIABLES (BC81)

AT END OF ARRAY VARS

NO, CONTINUE »>>Ale6C

YES, OUT (CARRY SET, NO MORE ARRAYS) >>A194
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ADDR DESCRIPTION/CONTENTS

A16C POINT TO ARRAY FOLLOWING THIS (LSB AND...)

A176 MSB TO X REGISTER

A17D CHECK TYPE OF VARIABLE

A182 SKIP INTEGER AND REAL ARRAYS >>Al15C

A186 GET NUMBER OF DIMENSIONS

A188 *2 TO SKIP SIZES

A189 +5 TO SKIP FIXED STUFF AT BEGINNING

Al18D POINT TO FIRST ARRAY MEMBER

A191 READY TO ROLL, $3E POINTS TO IT

A194 RETURN

A195 Khkkkkhkkkkkk COPY PAGES TO WORKAREA khkkdhhkkhkhkkhkhhhhkhkhkkhhkkhkhkhkhkkkkk

Al95
Al9A
AlAS5
AlA9
A1B7

TO MAKE ROOM FOR NEW STRINGS BEING MOVED
TO HIMEM, COPY SOME STRING PAGES FROM OLD
STRING AREA TO THE WORKAREA TO PROTECT THEM.

$3A/$3B —~> FIRST PAGE TO SAVE (BC7C)
$3C/$3D --> WORKAREA (BC7D)
COPY N+l PAGES (SIZE OF WORKAREA)

EXIT WHEN FINISHED

(BC7E)

AlBB kkkkkdkkikk DPULL STRING ouT khkkkkhdkhkhkdhkhhkhhkhhhhrxhkhhhkkhhhhkhhhk

AlB8
AlBB
AlBD
AlC4
AlCF
AlD4
AlD8
A1DD
AlEl
AlE3
AlE6
AlE7
AlEE
AlEF
AlF4

TACK STRING JUST UNDER HIMEM AT CURRENT
S'TRING START POINTER.

IS STRING BELOW SAVED AREA? (BC7C)

YES, ITS STILL THERE THEN >>AlC4

ELSE, POINT TO SAVED STRING IN WORKAREA (BC7C)
$3A/$3B --> STRING

DROP STRING START PTR BY LEN OF THIS STRING
UPDATE STRING'S LSB IN VARIABLE PTR

FIX UP MSB OF STRING START PTR ALSO

AND OF VARIABLE PTR

IS THIS A NULL LENGTH STRING?

YES, NO MOVE TO DO >>AlEE

ELSE, COPY STRING OUT

OUT OF FREESPACE? (BC82)
RETURN TO CALLER WITH INDICATION

AlFS dedokok ek ok dkok ok k ALLOCATE BUFFER Ak khkhkhkkkhkhhkrhhhhkkhkkhkhkhhkhdhkhhhhokhkd

AlFS

NEED 4 PAGES

BASIC Interpreter (BI) -- V1.1l --18 JUN 84

NEXT OBJECT ADDR: AlF5

*kx%xx**% GENERAL PURPOSE ALLOCATE *X*Xx*x*

STORE THAT (BB47)

GO GARBAGE COLLECT TO GET SPACE <A@44>

ERROR? >>A24A

HOW MANY FREE PAGES ARE THERE?

ARE THERE ENOUGH? (BB47)

IF NOT, "RAM TOO LARGE" MSG

TOO FEW... >>A24A

GOT ENOUGH, $3A-->TOP OF FREESPACE

AND $3C-->NEW TOP AFTER ALLOCATION

COMPUTE LENGTH OF STRINGS FOR COPY

COPY STRINGS DOWN "N" PAGES IN MEMORY <A35B>
SUBTRACT "N" FROM STRING ADDRESS MSB'S (BB47)
ADJUST ALL POINTERS IN SIMPLE & ARRAY VARS <A39F>
OLD HIMEM BECOMES BUFF ADDR HIGH WATER MARK (BB49)
NEW HIMEM 1S "N" PAGES3 LOWER

FIND PAGE JUST BEYOND A FILE BUFFER (BC88)

RETURN

RETURN

A24c xkkkkkkkkkk PREE BUFFER khkkkkhkhkhkkhhkhkhkkdhhdkhkhhkhhkhkkhhkhkkkhkkkkhkkkdk

A24C
A24F
A255
A259
A25F
A266
A279
A275
A27B
A27D
A283
A285
A288
A28B
A28D
A292
A297
A299
A29A
A29B
A29E
A2A9
A2AE
A2B1
A2B3
A2B4

GARBAGE COLLECT STRINGS <Ab44>

ERROR? >>A299

PUT HIMEM-$190¢ INTO $3A/3B

AND HIMEM+$4©¢ INTO $3C/3D

(COPY LSB'S)

BC92 = LENGTH OF STRINGS (BC92)

COPY STRINGS UP 4 PAGES <A37F>
PREPARE TO ADJUST THEM BY $498 (BC87)
NEW HIMEM+$442

ADJUST ALL STRING ADDRS UP BY $4@0 <A39F>
ARE WE FREEING BOTTOM-MOST BUFFER?
YES, DONE! >>A2B3

CHECK OPEN FILE COUNT (BE4D)

NONE OPEN? (HOW CAN THAT BE?) >>A297
WHICH FILE'S BUFFER IS NEXT TO HIMEM?
SEARCH UNTIL IT IS FOUND... >>A29A

RETURN IF NO FILE IS USING THIS BUFFER

GIVE THAT FILE THE BUFFER PASSED TO US (BEC9)
{SURE HOPE THAT FILE WAS FLUSHED!) (BC93)
PASS FILE REF NUM TO MLI (BEC7)

MLI: SET NEW BUFFER <BE79>

ERROR? >>A299

RETURN
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ADDR

NEXT OBJECT ADDR: A2B4

DESCRIPTION/CONTENTS

A2B5 dkkkkkhhhkkk GETBUFR: GET A BUFFER kkhkhkhkdkhkhkhkhkkhrhhkhrthkhkkkhkhhkhkkx

A2B5
A2B8
A2BD
A2C4
A2C7
A2C9
A2CD
A2CF
A2D2
A2D7
A2DA
A2DD
A2ED
A2E7
A2ES
A2ED
A2FQ
A2F2
A2F4
A2FD
A2FF
A300

A3Ql ***k*kkkkxk%* PREEBUFR:

A3¢1
A305
A366
A308
A30D
A3l0
A313
A31l5
A317
A3l9
A3lC
A3lE
A321
A323
A326

THIS ROUTINE IS CALLED THROUGH AN EXTERNAL
ENTRY POINT IN THE GLOBAL PAGE. IT ALLO-

CATES A FIXED LOCATION BUFFER BETWEEN THE

BI AND ITS BUFFERS.

ALLOCATE A BUFFER OF ANY SIZE (A=PAGES) <AlF7>
ERROR? »>>A300¢

FIND FIRST PAGE OF BUFFER (BB4A)

GET FILE OPEN COUNT (BE4D)

NONE OPEN? >>A2EA

BUMP BUFFER PAGE PTR BY $40¢ (BB49)

TO POINT TO PREVIOUSLY ALLOCATED

BUFFER. (BB49)

FIND OPEN FILE WITH THIS BUFFER (BC93)
GOT IT, (BEC9)

SET FILE BUFFER REAL LOW IN MEMORY <A352>
THEN SET IT TO NEW BUFFER LOCATION <A29B>
BELOW ALL OTHERS {BEC9)

DO THIS FOR EACH OPEN FILE...

THEREBY INSERTING A BLANK BUFFER >>A2D2
IS EXEC FILE ACTIVE? (BE43)

NO, DONE >>A2FF

YES,

MOVE EXEC BUFFER DOWN ALSO <A352>

AND BUMP UP ABOVE IT

EXIT TO CALLER

RETURN

FREE BUFFER *kkk Xk khhkkkhkhkhhhhhhkhrhhdhdhh
THIS ROUTINE IS CALLED THROUGH AN EXTERNAL

ENTRY POINT IN THE GLOBAL PAGE. IT FREES

A FIXED LOCATION BUFFER PREVIOUSLY ALLO-~

CATED BY GETBUFR.

GET COUNT OF OPEN FILES (BE4D)

INDEX THIS BY 4 PAGES PER FILE

ADD TO HIMEM MSB

SAVE THIS AS TOP OF BUFFERS (BB49)

THEN SET UP BOTTOM AS HIMEM MSB (BB4A)
GET OLD ORIGINAL HIMEM (BEFORE ANY BUFFERS) (BEFB)
SAME AS THIS ONE?

THEN NOTHING ELSE TO DO >>A358@

ASSUME NO BUFFERS BY REPLACING OLD HIMEM
ANY EXEC FILE OPEN? (BE43)

NO, CONTINUE >>A323

YES, MOVE EXEC BUFFER TO OLD HIMEM <A2F2>
AND GO MOVE HIMEM DOWN BY $400 >>A341
ELSE, START WITH TOP BUFFER (BB49)

ANY OPEN FILES? (BE4D)

BASIC Interpreter (BI) -- V1.1 --18 JUN 84

ADDR

NEXT OBJECT ADDR: A329

A329
A32B
A32E
A330
A332
A335
A339
A341
A348
A34A
A34B
A34D
A35¢
A351

A352
A353
A350
A35A

IF NOT, WE ARE DONE >>A34D

SEARCH FOR OPEN FILE WITH THIS BUFFER (8C93)
NOT IT? >>A34A

GOT IT, GIVE IT NEW HOME AT HIMEM

AND SET BUFFER LOW <A352>

THEN TO NEW LOC -<A29B>

DROP TOP BUFFER PTR BY $460 (BB49)
AND DROP HIMEM BY $40¢

AND GO DO NEXT BUFFER >>A323

(LOOP TO SEARCH FOR OPEN FILES) >>A32B
WHEN FINISHED, GARBAGE COLLECT <A@d44>

THEN EXIT NORMALLY TO CALLER
*%xk%k%%* GET BUFFER BELOW ALL OTHERS ***
USE BOTTOM BUFFER PTR (BB4A)

SET FILE BUFFER <A29B>
AND EXIT

A35B ***k*kkkkkk*x COPY BLOCK DOWN IN MEMORY kkkkhkkkhkkkhkhkkdhhkkhhkhkdh

A35B
A362
A369
A36D
A378
A372
A375
A377
A37E

COPY ALL FULL PAGES DOWN TO THEIR NEW HOME
COPYING $3A-->$3C

BUMP BOTH MSB'S

DROP PAGE COUNTER (BC93)

AND CONTINUE >>A362

NO SHORT LAST PAGE? (BC92)

THEN EXIT NOW >>A37E

ELSE, COPY PARTIAL PAGE

THEN EXIT

A37F **kkkkkkkx*x COpPY BLOCK UP IN MEMORY ek de o de ek ok de ke ok de ke de de ke dede ok de ke ke de ek K ke ke

A37F
A382
A384
A387
A38B
A38E
A399
A393

A396
A397
A39E

PARTIAL PAGE? (BC92)

NO, JUST COPY FULL PAGES NOW >>A38B
YES, COPY SHORT PAGE FIRST <A396>
DROP BOTH MSB'S

PAGE COUNT GONE TO ZERO? (BC93)
YES, DONE >>A39E

ELSE, DROP PAGE COUNT (BC93)

AND GO COPY A FULL PAGE UP >>A384

COPY REMAINDER OF PAGE UP (BACKWARDS)
RETURN
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BASIC Interpreter (BI) -- V1.l --18 JUN 84 NEXT OBJECT ADDR: A39E

BASIC Interpreter (BI) -- V1.1 --18 JUN 84 NEXT OBJECT ADDR: A40@C

ADDR DESCRIPTION/CONTENTS

ADDR

DESCRIPTION/CONTENTS

A39F **xkkkkkkkdkd ANDNJUST ALL STRING ADDRS khkkhkhhkkRhkhhhhhhkrhhkhkhddhhkihir
(BC87 HAS ADDITIVE ADJUSTMENT FACTOR)

A39F USE LOMEM PAGE AS MSB FOR $3E/3F
A3A3 GET LOMEM LSB

A3A5 AND END OF SIMPLE VARS PAGE
A3A8 JUMP INTO THE LOOP »>>A3AF

A3AA ~-——

A3AB SKIP ONE SIMPLE VARIABLE

A3AF -~

A3Bl1 OVERFLOW? >>A3B5

A3B3 YES, BUMP MSB

A3B5 FINISHED WITH SIMPLE VARS?
A3B9 (CHECK BOTH MSB AND LSB OF PTR)

A3BB ---
A3BC YES... >>A3D2
A3BE NO,

A3C8 LOOK AT A SIMPLE VARIABLE

A3C5 SKIP INTEGER AND REAL VARS >>A3AA
A3C7 (DOUBLE CHECK MSB)

A3CB ITS A STRING, POINT TO ITS LEN/ADDR
A3CC ADJUST IT IF NECESSARY <A3F9>

A3CF THEN SKIP OVER IT >>A3AA

A3D2 COPY ARRAYS STARTING LSB
A3D4 (MSB IS IN X REGISTER NOW) (BC81)

A3D7 —--

A3D8 FIND A STRING ARRAY <Al5C>
A3DB NO MORE? THEN DONE... >>A44C
A3DD ---

A3E¢4 ADJUST ITS ADDRESS IF NEED BE <A3F9>
A3E6 SKIP TO NEXT STRING ELEMENT OF ARRAY
A3EE AT END OF THIS ARRAY YET? (BC81)
A3F1 NO... >>A3DD

A3F3 (CHECK MSB ALSO)

A3F7 YES..., GO GET NEXT ARRAY >>A3D7

AJFQ **xkkkkkk** ADJUST A STRING ADDRESS ***¥adkkaihkikshdhrdhkhhddktss

A3F9 GET STRING LENGTH

A3FB IGNORE NULL STRINGS >>A40C

A3FD POINT TO MSB OF ADDRESS

A3FF IS STRING STORED OUTSIDE OF PROGRAM?
A403 NO, LEAVE IT ALONE >>A48C

A405 STORE ABOVE LOMEM, ADD FACTOR TO MSB
A4¢0C THEN EXIT

A4@D **k*kkxkk¥* COMPRESS ALL ASOFT VARS *¥*¥*ddddsdikkhkkhhihkkhhhsri

A40D
A410
A412
A417
A427
A42B
A435
A437
A43A
Ad49
RB447
A449
A44F
A454
A457
A463
A466
A468
A46B
A471

THIS ROUTINE SQUASHES ALL APPLESOFT VARS
UP AGAINST THE BOTTOM OF THE STRINGS
HIMEM -->

STRINGS |

]
|
|
i ARRAY VARS |
|

|
| SIMPLE VARS |
|

GARBAGE COLLECT FIRST <A@1D>

ERROR? >>A471

COMPUTE LENGTH OF SIMPLE AND ARRAY VARS

AND SAVE IT (BC89)

NEXT, COMPUTE LENGTH OF SIMPLE VARS ONLY

AND SAVE IT (BC8B)

SUBTRACT VAR LENGTH FROM STRING START

TO FIND A PLACE TO PUT THE VARS UNDER (BC92)

THE STRINGS (START ON AN EVEN PAGE BOUND)

$3C/$3D --> PLACE TO PUT VARS

$3A/$3B --> START OF VARS (ROUNDED TO EVEN
PAGE ALIGNEMENT)

COPY VARS UP AGALNST STRINGS <A37F>

STORE START OF VARS PTR (BCS8E)

BUMPING PAGE NUMBER BY ONE

SUBTRACT THIS PTR FROM HIMEM TO COMPUTE (BC99)

TOTAL LENGTH OF COMBINED VARS/STRINGS

AND SAVE THIS TOO (BC8D)

ALSO, SAVE HIMEM MSB IN CASE THEY ARE MOVED

DONE, EXIT

A472 kkkkkkkkxkk REEXPAND COMPRESSED VARS kkkkkhkkkhdhhkhkkkkhkhhkdhhkkhhkk

THIS ROUTINE MOVES SIMPLE AND ARRAY VARS
BACK DOWN TO LOMEM.
HIMEM ==> —m=————-—msmemm e — e e

| |
| |
/ FREE SPACE /
/ /
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ADDR DESCRIPTION/CONTENTS ADDR DESCRIPTION/CONTENTS
| i A512 NO... >>AS53B
| | A514 YES, R VALUE GIVEN AS SUBTYPE
_________________________ A51F CONVERT R VALUE TO DECIMAL <A62F>
| | A522 SKIP OVER BIN CODE >>A536
| ARRAY VARS | A525 BIN FILE, USE AD VALUE AS SUBTYPE
! A52D CONVERT IT TO TWO HEX DIGITS <A612>
————————————————————————— A536 ADD AN "=" SIGN
| A53B COPY MSB OF END OF FILE MARK (@27@)
] SIMPLE VARS | A549 CONVERT LOW TWO BYTES OF EOF <A62F>
! A550 DO CREATION DATE/TIME <A57¢>
LOMEM ==> =—=m—ms———————— e ———— o A553 ——-
A55B CONVERT BLOCKS USED <A62F>
A472 SAVE LENGTH OF SIMPLE AND ARRAY VARS (BC89) A563 CHECK FOR WRITE ACCESS
A479 ADD THIS TO START OF COMPRESSED VARS PTR A565 UNLOCKED? >>A56C
A47B TO GIVE START OF STRINGS ($6D/$6E) A567 NO, ADD A “**
A487 $3C/$3D --> LOMEM (WHERE TO PUT SIMPLE VARS) A56C FALL THRU TO DO LAST MODIFIED DATE/TIME
A48E $6B/$6C --> WHERE TO PUT ARRAY VARS AS6E AND THEN EXIT TO CALLER
A499 $3A/$3B --> START OF COMPRESSED VARS (BCS8E)
A4A3 COPY SIMPLE/ARRAY VARS DOWN TO LOMEM <A35B> A57@ **¥kkkxkkkkk*x PORMAT A DATE/TIME ***kkkkkkhkhkhkhkhhhrhhhhhhkhhkkkkhx
A4AA COMPUTE START OF STRINGS BY ADDING VARS X = OFFSET FROM $259 TO FIELD
A4AC LENGTH TO VARS ORIGIN Y = $201 OFFSET TO DATE/TIME VALUE
A4B5 DID HIMEM MOVE SINCE VARS WERE COMPRESSED?
A4BA NO... >>B4C2 A579 ISOLATE YEAR (©25A)
A4BC YES, ADJUST BY DIFFERENCE IN HIMEM'S (BC87) A574 AND STORE IT (BCBS5)
A4ABF GO ADJUST ALL STRING POINTERS <A39F> A57B ISOLATE DAY
A4C2 THEN EXIT A57D AND STORE IT (BCB4)
A4C3 RETURH A581 ISOLATE MONTH
A587 (MONTH = @ IS HO GOOD) >>A5A3
A4C4 *kkkkkkkk¥k*k FORMAT CATALOG ENTRY LINE *¥***kkkkkhkhkhkhkrhdkhhhkhddk AS8B (MONTH > 12 IS ALSO BAD) >>A5A3
A58D STORE MONTH (BCB3)
A4C4 PUT OUT A BLANK LINE <A66C> A59]1 MULTIPLY MONTH INDEX BY 3 (BCRBR3)
A4C7 DOUBLE QUOTE TO $20d A594 AND SAVE IT INSTEAD (BCB3)
A4CC GET LENGTH OF NAME (d259) A59A (DAY = ¢ IS NO GOOD) >>A5A3
A4D2 COPY NAME TO LINE (©8259) A5A1 (YEAR MUST BE < 99) >>A5B5
A4DD ZERO ACCUMULATOR FOR LATER (BCB1)
A4EJ GET FILE TYPE (8269) AS5A3 OTHERWISE, BAD DATE!
A4E3 I KNOW OF ONLY 13 A5A5 BACK UP & CHARACTERS ON LINE
A4E5 —-- ASAA AND PRINT "<NO DATE>" (B9E5)
A4E7 LOOK UP FILE TYPE IN TABLE (B989) A5B4 THEN EXIT RIGHT AWAY
A4EA FOUND IT? >>A4F7
A4F@ FILE TYPE NOT IN MY TABLE A5B5 DATE OK, GET HOUR (@25C)
A4F2 PRINT IT IN HEXADECIMAL <A612> ASB9 AND MINUTES (925B)
A4F5 AND CONTINUE BELOW >>A53B ASBE MINUTES > 637
A4F7 ELSE, FOR KNOWN TYPES ASCY NO.. >>A5C3
A4FA COPY NAME OF TYPE TO THE LINE (B997) A5C2 YES, USE ZERO MINUTES
A5¢Y5 8¢ COLUMNS PER LINE? (BCB6) A5C3 CONVERT MINUTES (LEFT ZERO FILL) <A60A>
A508 YES... >>A553 A5C8 THEN PRINT A ":" (@201)
A33A NO, A5CC GET HOUR AGAIN
A58C BIN FILE? A5CF GREATER THAN 24 HOURS?
ASGE YES... >>A525 A5D1 NOPE >>A5D4
A51¢Y TXT FILE? ASD3 YES, USE ZERO
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ADDR DESCRIPTION/CONTENTS ADDR DESCRIPTION/CONTENTS

A5D4 18 OR MORE HOURS (TWO DIGITS?) A64C ELSE, EXIT

A5D7 1IN ANY CASE, CONVERT HOURS <A62F> .

ASDB IF TWO DIGITS... >>ASDE *kxkkkk* DIVIDE ACCUMULATOR BY 1@ *X**x%%%

ASDD IF ONE, ADJUST LINE PTR

ASDE --- A64D 24 BIT SHIFT (3 BYTES)

A5E2 CONVERT YEAR (LEFT ZERO FILL) <A60A> A651 CLEAR SUM (BCB2)

AS5E6 GET MONTH INDEX (*3) (BCB3) A654 GO ROL ACCUMULATOR LEFT ONE BIT <AAD7>

A5E9 POINT TO LAST CHARACTER A657 ALSO ROL 4TH BYTE OF ACCUM (BCB2)

ASEC COPY MONTH NAME FROM TABLE (B9BD) A65B 1IF MSB > 1#@... (BCB2)

ASEF TO LINE (9201) A665 THEN ADD ONE TO ACCUMULATIVE SUM (BCAF)

AS5F7 BACKWARDS... >>A5EC A668 ---

ASFB PUT A "-" IN (0201) A669 SHIFT 24 TIMES >>A654

ASFE TWO PLACES (@205) A66B RETURN

A6@7 EXIT BY CONVERTING DAY >>A62F A66C —-——

A676 RETURN

AGQA kkkkkkkkkxk CONVERT 2 DIGIT NUMBER dhkddkhhkhhdkkhkhkkhkhkhkkkkhhkhkhkhkkkkk

AG6OA
A6UB
A6HD
A610
A6l1

(FORCE LEFT ZERO FILL)

ADD 1946 TO FORCE SIGNIFICANCE IN TENS
CONVERT IT <A62F>

IGNORE 14¢'S PLACE

RETURN

A612 kkkkkkkkkk*x CONVERT TQO HEX khkhkhkhkhhkhkkhkkhhkhhhkhhkkhkhkkkkkkhkkhkhkhkkkkkkd

A612
A613
A615
A619
A6lC

A61D
AGlF
A621
A623
A625
A628
A629
A62E

ISOLATE LOW NIBBLE

AND GO CONVERT IT FIRST <A6lD>
NOW ISOLATE HIGH NIBBLE

AND FALL THRU TO CONVERT IT ALSO

CONVERT NIBBLE TO NUMERIC ASCII
>9?

NO >>A625

YES, CONVERT $BA~$BF TO $Cl-$Cé6
AND STORE THE RESULT (@201)
BUMP LINE INDEX BACK

PRECEED WITH A $ SIGN

RETURN

AG2F ***kxxkk%**x* CONVERT TO DECIMAL Kkkkkkh kR RhhhhhhRhkhdhhkkhkhhkhkhkk

A62F
A632
AG635
A638
A63D
A640
A641
A64A

A,X = NUMBER Y=INDEX TO LAST FIELD DIGIT (BCB®)
STORE NUMBER IN ACCUMULATOR (BCAF)

DIVIDE BY 10 <A64D>

GET DIGIT AND CONVERT IT (BCB2)

STORE IN LINE (9201)

AND DROP LINE INDEX BY ONE

IS QUOTIENT NOW ZERO? (BCAF)

NO, CONTINUE UNTIL IT IS >>A635

A677 kkkkkkkkrkkk SYNTAX: PARSE COMMAND LINE kkkkkhkkhdhhkkdkhkkkhdhhkhkdkhkhkd

A677
A67E
A683
A686
A689
A68C
A6BE
A690
A692
A694
A697
A69A
A69C
AG9F
A6AL
Ab6A4
A6AG
A6A9
AGAC
A6B4
A6B7
A6BD
A6C3
A6C3B
A6CB
A6DY
A6D3
A6D6
AGDS
AGD9
A6DB
AGEQ

(ALSO EXTERNAL ENTRY FOR COMMAND STRINGS)

INIT COMMAND NUMBER TO -1

A BLANK ENDS EACH STRING (BCA9)

AT MOST 8 CHARACTERS IN A COMMAND (BCAA)
PARSE COMMAND ITSELF <AAlB>

GET FIRST LETTER (BCBD)

MUST BE ALPHABETIC

IT IS... >>A697

IT'S NOT, IS IT A "-"2

YES, OK THEN... >>A697

ELSE, ITS BAD - SYNTAX ERROR >>A839
SCAN FOR COMMAND IN TABLES <AAELl>
BAD COMMAND? >>A694

NO, IMMEDIATE COMMAND MODE? (BE42)
NO, DEFERRED... >>A6AC

IMMEDIATE, EXEC ACTiVE? (BE43)

YES, NEVER MIND >>A6AC

ERASE TO END OF LINE <FC9C>

AND GO TO A NEW LINE ON SCREEN <9FAB>
ASSUME NO PARMS AT ALL

NO PATH NAME YET (BCBD)

NO SECONDARY PATH NAME EITHER (@280)
CURRENT SLOT = DEFAULT SLOT (BE61)
CURRENT DRIVE = DEFAULT DRIVE (BE62)
BUFFER ALLOCATION = HIMEM (BC88)

GET LENGTH OF COMMAND NAME (BE52)
ALLOW 2 MORE CHARACTERS FOR NOW (BCAA)
ARE ANY PARAMETERS PERMITTED? (BE54)
NO...MUST BE MON OR NOMON >>A736
YES, IN# OR PR#?

YES... >>A739

ELSE, REPARSE THE COMMAND <AA1B>
FOR THIS COMMAND... (BE54)
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ADDR DESCRIPTION/CONTENTS ADDR DESCRIPTION/CONTENTS
A6E3 DOES THE PREFIX NEED FETCHING? >>AGEA A777 SAVE IT'S LENGTH (LESS 1) (82809)
AGE5 YES, A77C FOUND PATHNAMEl AND PATHNAME2 (BE56)
A6E7 MLI: GET PREFIX FROM DEFAULT DRIVE <BE76> A780 GET LAST CHARACTER AGAIN <AA3A>
AGEA --- A783 IF NOT COMMA OR RETURN, "SYNTAX ERROR" >>A72C
AG6EC END OF LINE? >>A736 A785 RETURN? >>A798
AG6EE NO, COMMA? A787 NO, COMMA, FLUSH TO NON-BLANK <AA3A>
A6F0 NO >>A6F5 A78A SYNTAX ERROR IF TWO COMMAS IN A ROW >>A72C
A6F2 YES, NO FILENAME, LOOK FOR KEYWORDS >>A787 A78C LOOKUP KEYWORD CHAR AND PARSE ITS VALUE <A8ES>
A6F5 "/"? i A78F EXIT NOW? >>A76l
A6F7 YES >>A6FD A791 NO, FLUSH TO NOW-BLANK <AA3A>
A6F9 NO, ALPHABETIC? A794 SYNTAX ERROR IF COMMA OR RETURN NOT FOUND >>A72C
A6FB NO...FILE NAMES MUST BEGIN THAT WAY >>A72F A796 COMMA? YES, GO GET NEXT KEYWORD »>>A787
AG6FD ---
A6FE DON'T FLUSH ANY BLANKS OUT OF PATHNAME A798 GET PARSED SLOT (BE6l)
A793 ALLOW 64 CHARACTERS NEXT PARSE A79B MUST BE NON-~ZERO >>A75E
A749 PARSE NEXT OPERAND ON LINE <AAlF> A79D AND LESS THAN 8
A70D SAVE ITS LENGTH (BCBC) A79F OR ELSE - "RANGE ERROR" >>A75E
A712 FOUND A PATHNAME#1 (BE56) A7Al CHECK DRIVE TOO (BE62)
A715 COPY PARM KEYWORD TO $288 (BCBC) A7A6 MUST BE EITHER 1 OR 2
A718 (ASSUMING PATHNAMEl=PATHNAME2) (©0288) A7AD IS THIS A DEFERRED COMMAND?
A71F CHECK NEXT CHAR (OTHER THAN A BLANK) <AA3A> A7Bg NO... >>A7BB
A722 NOT COMMA OR RETURN, BAD! >>A72C A7B2 YES, IS A PROGRAM RUNNING? (BE42)
A724 RETURN? >>A798 A7B5 YES >>A7BB
A726 NO, PATHNAME EXPECTED NOW? (BES54) A7B7 NO, "NOT DIRECT COMMAKD"
A72A YES, ALL IS WELL >>A762 A7BA RETURN
A72C NO, "SYNTAX ERROR" >>A839 A7BB EXPECTING NO PATHNAMES? >>A7FD
A72F NON ALPHA FILE NAME, CHECK COMMAND NUMBER (BE53) A7BD NO... (BES55)
A732 IS8 IT "RUN" A7Cg ARE S AND D VALID FOR THIS CMD?
A734 NO, ERROR >>A72C A7C2 NO >>A7FD
A736 YES, ITS OK THEN (MIGHT BE “RUN 1lw@") >>A798 A7C4 YES, HAVE WE GOT PATHNAME1? (BES56)
A739 IN#S/PR#S, REPARSE COMMAND <AAlB> A7C8 YES >>A7D3
A73C RETURN FOUND - ERROR >>A72C A7CD 1S PATHNAME REQUIRED?
A73E "A"? (ADDRESS KEYWORD) A7CF YES, "SYNTAX ERROR" >>A839
A74¢ IF SO, GO PARSE THAT KEYWORD ONLY >>A78C A7D1 NO, OPTIONAL -~ NO PREFIX FETCH THEN >>A7FD
A742 ELSE, ZERO ACCUMULATOR <AB37> A7D6 DOES PATHNAMEl START WITH A “/"?
A745 CONVERTING ONE BYTE'S WORTH (BCAD) A7D8 YES, FULLY QUALIFIED >>A7DF
A74A PUT IT IN PR#/IN# SLOT VALUE AREA (BCAE) A7DA NO, IS THERE A PREFIX ACTIVE? (BF9A)
A74F FOUND SLOT FOR PR#/IN# (BES56) A7DD NO »>>A7F8
A752 CONVERT SLOT # <A963> ' A7DF YES, (BES57)
A755 ERROR? >>A76l A7E2 SLOT/DRIVE GIVEN WITH THIS COMMAND?
A757 GET CONVERTED VALUE (BE6B) A7E4 NO, FORGET IT »>>A7FD
A75A >8? A7E6 YES, DO WE HAVE PATHNAME ALSO? >>AT7F8
A75C NO, ITS OK »>>A791 A7E8 NO,
A75E YES, "RANGE ERROR" A7EA NULL OUT PATHNAMEl (BCBC)
A76l1 RETURN A7F2 MARK THAT WE WILL HAVE ONE SOON (BE56)
A762 SECOND PATHNAME EXPECTED? A7F8 ADD PREFIX TO FILENAMES <A83D>
A763 NO >>A787 A7FB ERROR? >>A83B
A765 YES, FLUSH TO NON-BLANK <AA3A> A7FD GET COMMAND NUMBER (BE53)
A768 NOTHING ELSE ON LINE???? >>A72C A80Q *2 AS INDEX INTO TABLE
A76B DON'T FLUSH ANY BLANKS OUT OF PATHNAME A802 GET ADDRESS OF COMMAND HANDLING ROUTINE (BS8E9)
A772 COPY SECOND PATHNAME TO $281 <AAUQ> A80B AND STORE IT FOR INDIRECT JMP (BCAC)
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BASIC Interpreter (BI) -- V1.1 --18 JUN 84 NEXT OBJECT ADDR: A819
ADDR DESCRIPTION/CONTENTS

A819 EXTERNAL COMMAND? IF SO GO NOW! >>A836

A812 MY OWN COMMAND, "PREFIX"?

A814 YES, GO NOW >>A836

A819 S OR D VALID KEYWORDS FOR THIS CMD?

A8lB NO, GO NOW >>A836

A820 PATHNAMEl GIVEN WITH THIS COMMAND?

A821 NO, GO NOW >>A836

A823 YES, GET FILE INFO FOR PATHNAMEl <B7D@>

A826 NO ERRORS I HOPE >>A836

A828 ERROR WAS PATH NOT FOUND?

A82A NO, REAL ERROR - SAY SO >>A83B

AB2F CAN WE CREATE PATHNAMEL?

A831 YES, OK THEN »>>A836

A833 ELSE, "PATH NOT FOUND"

A835 RETURN

A836 GO TO COMMAND HANDLING ROUTINE »>>BCAB

A839 khkdkkhkkdkkk SYNTAX ERROR kkhkkhkhkkhkkhkhhkrhdhkkkkrhkhkkkkrhhhhhhhkkkkkkk

A839
A83B
AB3C

LOAD BI CODE FOR "SYNTAX ERROR"
AND RETURN WITH ERROR CONDITION
RETURN

A83D khkhkkhkkhkkkkk ADD PREFIX TO PATHNAMES hkkkxkkhkhkhkkhkhkkhhhkhkhkkkkkhhkhid

A83D
AB44
A846
A84E
A853
A85D
AB869
A865
A86B
A871
A873
A878
A87A
A882
A887
A889
A88BF
A893
AB9C
ABAL
ABA4
ABAA
ABAD
A8AF
A8B1
A8B3

GET SLOT NUMBER (BE61)

PUT SLOT IN HIGH 3 BITS

ADD DRIVE TO TOP BIT AND SHIFT SLOT DOWN (BE62)
...TO FORM THE UNIT NUMBER (BEC7)

READ THE PATHNAME PREFIX TO $201 (BECS8)

MLI: ONLINE <BE7@>

ERROR? >>A83B

DEFAULT DRIVE = PARSED DRIVE (BE3D)

DEFAULT SLOT = PARSED SLOT (BE3C)

PATHNAME1 STARTS WITH "/"?

THEN ITS ALREADY GOT A PREFIX >>ABE6

ELSE, GET LENGTH OF PATHNAME

BUMP IT BY 2 (TO ALLOW FOR /'S)

WITH PREFIX WILL IT EXCEED 64 CHARS?

YES, "SYNTAX ERROR" >>AS8E7

NO, UPDATE LENGTH TO INCLUDE PREFIX (BCBC)

AND COPY PATHNAMEl FORWARD TO MAKE ROOM (BCBD)
PUT A "/" AT THE BEGINNING

AND AT THE END (BCBD)

COPY PREFIX JUST READ TO START OF PATHNAMEl (220d)
GET COMMAWD NUMBER (BES53)

"OPEN"?

YES, DONE NOW! >>AB8EG
"APPEND"?

YES, DONE NOW! >>A8E®

BASIC Interpreter (BI) -- V1.1 --18 JUN 84

NEXT OBJECT ADDR: A8BS

ADDR

A8BS5
A8B7
A8B9
A8BE
A8C1
ABC6
ABC8
ABCB
ABCF
A8D8
A8DD
ABE6
A8E7

YEXEC"?

YES, DONE NOW! >>ABEG6

ELSE, GET LENGTH OF PATHNAME2 (0288)
COMBINE THIS WITH PREFIX LENGTH (82641)
MORE THAN 64 CHARS?

IF S0, “"SYNTAX ERROR" >>A8E7

UPDATE LENGTH (©284)

COPY PATHNAMEZ2 FORWARD TO MAKE ROOM (©281)
PUT A “/" IN FIRST
THEN THE PREFIX AND ANOTHER SLASH (©281)

DONE L

ABES8 kkkkkkkkkid KEYWORD LOOKUP kkkkhhhkkhkhkhkhhkhhkhhkhhkhkhkkhhkkhhrkhkdkkd

ABEB
ABEB
ABED
A8FO
ABF5
A8F7
ABF9
A8FC
A901
A9id6
A20B
A910Q
A913
A916
A918
A91A
A91C
A91E
A929

A923
A924
A926

A927
A92A
A92C
A92F
A931
A933
A935
A938
A93A
A941
A947

ZERO THE ACCUMULATOR <AB37>

NINE POSSIBLE KEYWORDS IN TABLE
COMPARE AGAINST EACH (B9%6B)

FOUND IT? >>A927

NO, IS IT "T"? (FILE TYPE)

YES, OK THEN »>>A8FC

ELSE, BAD KEYWORD >>A839

IT'S "T", IS IT PERMITTED ON THIS CMD?
NO, ERROR >>AY23

ELSE, MARK WE HAVE "T" (BE56)

START WITH TYPE INDEX OF @ (BCAD)
INDICATE WHERE T VALUE IS TO GO (BCAE)
AND GO PARSE ONE CHAR <AA3A>

NOTHING THERE??? >>A8F9

IS IT A $?

YES, HE GAVE TYPE IN HEX >>A%76

IS IT ALPHABETIC?

NO, CONVERT DECIMAL TYPE >>A96d

ELSE, GO LOOKUP TYPE NAME IN TABLE >>AYBe

“INVALID PARAMETER"
RETURN

GET BIT POSITION OF THIS KEYWORD (B975)
IGNORE "V" >>A9%47

IS THIS KEYWORD PERMITTED? (BES55)

NO, NOT WITH THIS COMMAND ANYWAY >>A923
S OR D?

NO >>A941

YES, ALREADY FOUND IT ON THIS LINE? (BE57)
YES, DON'T CHANGE DRIVE DEFAULT >>AY47
ELSE, ASSUME DRIVE = 1

MARK WE HAVE SLOT/DRIVE (BE57)

GET SIZE-1 IN BYTES OF VALUE (B97F)
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BASIC Interpreter (BI) -- V1.1 --18 JUN 84 NEXT OBJECT ADDR: A954
ADDR DESCRIPTION/CONTENTS

A954 AND OFFSET TO VALUE IN STORAGE AREA (BCAE)

A957 FLUSH TO NON-BLANK <AA3A>

A95A NOTHING ELSE THERE? >>A9B0

A95C IS NEXT CHAR A "“§$"?

A95E YES, GO CONVERT HEX - ELSE, FALL THRU >>A976

A960 hhkkkkkkhkkd CONVERT DECIMAL NUMBER khkhhkkhhhhhhkhhhhhkkhdhhhhkdhhkkx

A969
A963
A966
A968
A96A
A96C
A96F
A972
A974

SAVE LINE INDEX (BE4B)

CONVERT/ADD ONE DECIMAL DIGIT TO ACCUM <AASC>
OK.. >>A96C

OVERFLOW? THEN "RANGE ERROR" >>A9B3

BAD DIGIT? THEN "SYNTAX ERROR" >>A9Bg
RESTORE LINE INDEX (BE4B)

FLUSH TO NEXT NON-BLANK <AA3A>

AND GO BACK TO CONVERT NEXT DIGIT >>A968

ALL DONE, END OF LINE OR COMMA >>A98F

A976 *hkkkkkkkkkk CONVERT HEX NUMBER Thhkhkhkhhkhkhkhhkkhhkhkhkhhhkkhkhhhkhkhhkhkkdkk

A976
A979
A97B
A97E
A981
A983
A985
A987
A98A
A98D

FLUSH TO NEXT NON-BLANK (SKIP "$") <AA3A>
NOTHING LEFT? >>A9BY

SAVE LINE INDEX (BE4B)

CONVERT HEX DIGIT <AAAE>

OK.. »>Aa987

OVERFLOW? THEN "RANGE ERROR" >>A9B3

BAD DIGIT? THEN "SYNTAX ERROR" >>A9BU
RESTORE LINE INDEX (BE4B)

FLUSH TO NEXT NON-BLAHNK <AA3A>

AND GO CONVERT NEXT DIGIT >>A97B

A98F kkkkkkdkkkkk STORE KEYWORD VALUE khkkkdkdkhhhhdkkdhddhhdddoddkdhhkdddkdikn

A98F
A994
A996
A999
A9Al
A9AB
A9AF

A9BO
A9B3

HOW MANY BYTES TO CHECK?

ALL HAVE BEEN CHECKED? >>A99E

NO, INSURE MSB'S OF ACCUM ARE ZERO (BCAF)

IF NUMBER IS A SHORT INTEGER >>A9B3

COPY ACCUM TO PROPER PARM STORAGE CELL (BCAF)
RESTORE LINE INDEX (BE4B)

AND EXIT

"SYNTAX ERROR" JUMP >>A839
"RANGE ERROR" JUMP >>A75E

A9B6 **kkkkkkkxk GPORE KEYWORD VALUE *%*%kkkkkkhkkhkhhhkhhkthhkhkkhkhdhkhikkxk

A9B6
A9BS8
A9BE
A9CY
A9CS5

COPY 3 CHARACTER TYPE TO ACCUM (BCAF)
(COPIED ALL 3?) »>>AYC7

(GET NEXT CHAR IGNORING BLANKS) <AA3A>
MUST HAVE 3 CHARACTERS! >>A9BY

114

BASIC Interpreter (BI) -- V1.1 --18 JUN 84 NEXT OBJECT ADDR: A9C7
ADDR DESCRIPTION/CONTENTS

A9C7 SAVE LINE INDEX (BE4B)

A9CA INITIALIZE NAME INDEX TO ZERO

A9CF HAVE ALL 13 BEEN CHECKED?

A9D1 YES, NO MATCH >>A9B@

A9D4 ELSE, INDEX*3 (BCAD)

A9D8 COMPARE TYPE GIVEN (BCAF)

A9DB TO TYPES IN TABLE (B997)

A9DE (IGNORE MSB'S)

A9DF NO MATCH ALREADY... >>A9E9

A9E3 ELSE,

A9E5 CHECK ALL THREE CHARS >>A9D8

AS9E7 THEY ALL MATCH! WE FOUND IT »>>A9EE

A9E9 NOT THE RIGHT OWE, (BCAD)

A9EC GO TRY THE NEXT ONE >>A9CA

A9EE REVERSE NAME INDEX

A9F5 AND GET TYPE VALUE FROM TABLE (B989)

A9F8 STORE IT IN TYPE VALUE STORAGE AREA (BE6A)

A9FB RESTORE LINE INDEX (BE4B)

A9FF AND EXIT

AADD khkkkkkkkhkk COPY PATHNAME?2 Thhhkhkhkhkhkhkkhkhkkhkhhkkhrhhhkhhkrhkkrkhkkkhk

AAYG
AAG3
AAQ7
AAU9
AAQB
AAGD
AADF
AAll
AAl3
AAl6
AAl8
AAlA

GET NEXT CHARACTER <AA4A>

AND STORE IT INDEXED OFF $289 (3289)
COMMA?

YES, DONE >>AA37

BLANK?

YES, DONE >>AA37

RETURN?

YES, OUT NOW >>AA48

PATHNAME TOO LONG? (BCAA)

NO, CONTINUE COPYING >>AAQU
ELSE, SET NOT-EQUAL CONDITION
AND EXIT

AA1B *¥*k*xkkkkxk*x COPY COMMAND NAME INTQO TXTBUF ***kkkkkkkkkhkkhkhkkdkkkkkxk

AAl1B
AAlF
AA22
AA26
AA28
AA2A7
AA2C
AA2E
AA30Q
AA32
AA3S
AA37
AA39

SET INDICIES

GET NEXT NON-BLANK <AA4A>
COPY TO TXTBUF (BCBD)
COMMA?

YES, DONE >>AA37

BLANK?

YES, DONE >>AA37

RETURN?

YES, DONE >>AAd48

AT MAX LENGTH (8)2 (BCAA)
NO, CONTINUE >>AAlF

ELSE, SET NOT-EQUAL CONDITION
AND EXIT
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NEXT OBJECT ADDR: AA39

AA3A *kkkkkkkkk* PIISH TO NON-BLANK kkkkkkkhkkkkhkkhkhhkhhkhhkhkhhkhkhhhhkkdkk
Z-FLAG SET IF COMMA OR RETURN FOUND
C~-FLAG SET IF COMMA

AA3A IGNORE BLANKS

AA3F GET NEXT NON-BLANK <AA4A>
AAR42 COMMA?

AA44 YES, OUT >>AA49

AA46 RETURN?

AA48 EXIT INDICATING WHAT WE FOUND
AA49 RETURN

AA4A *kkkkkkkkkkx GET NEXT CHARACTER kkkkkhkkhkkhkkhkhhhhkhkhkhkkhkhkhkhkkhkrkkkkk

AA4A GET NEXT CHAR IN INPUT LINE (©209)

AA4D FORCE OFF MSB

AA4F LOWER CASE?

AAS51 NO >>AA55

AA53 YES, FORCE UPPER CASE

AASS5 BUMP LINE INDEX

AA56 IS THIS A FLUSH CHARACTER (LIKE BLANK)? (BCA9)
AA59 YES, GO GET NEXT ONE >>AA4A

AAS5B ELSE, RETURN WITH IT

AASBC ***kk*xkkk** CONVERT DIGIT AND ADD TO ACCUM kkkkkkhkkhkkkkhkhkhhkhkkkkk®

AA5C NUMERIC?

AASE NO >>AA64

AA62 YES >>AA63

AA64 NOT NUMERIC, EXIT WITH CARRY SET
AA65 AND Z-FLAG RESET

AA67 RETURN

AA68 ISOLATE DECIMAL PORTION OF DIGIT
AA6B CURRENT VALUE OF ACCUM... (BCB1)
AAGE >1,793,936?

AA70 YES, OVERFLOW >>AA94

AA74 PUSH ENTIRE ACCUM ONTO STACK (BCAF)
AA7B ACCUM*2 (ROL IT ONCE) <AAD7>

AA7E ACCUM*4 (AND AGAIN) <AAD7>

AA8B4 -—-—-

AA85 ACCUM*4+ACCUM --> ACCUM*5 (BCAF)
AA91 FINALLY, ACCUM*5%2 —-> ACCUM*1#¥ <AAD7>
AA94 ~--

AA95 ACCUM OVERFLOW? >>AAAA

AA97 NO, ADD NEW DIGIT TO ACCUM (BCA¥F)
AA9A AND STORE IT (BCAF)

AA9D NO CARRY? >>AAAD

AAAY GOT CARRY, PROPAGATE IT THRU ACCUM (BCB®)
AAAA OVERFLOW ERROR

AAAD NORMAL EXIT

BASIC Interpreter (BI) -- V1.1 --18 JUN 84

NEXT OBJECT ADDR: AAAD

AAAE **%*k%*xkx**x* CONVERT HEX DIGIT AND ADD kkhkkkkhkkhkkkhhkhkkkkrhkhkhrkkkk

AAAE NUMERIC?

AAB@ NO >>AABE

AAB4 YES >>AAC4

AAB6 NON-NUMERIC, HOW BOUT "A" THRU

AABA "F"
AABC YES! >>AAC2
AABE ---

AABF NO, GET OUT NOW

AAC1 RETURN

AAC2 "A" THRU "F", CONVERT TO $BA~$BF

AAC4 ISOLATE DIGIT

AAC8 SHIFT ACCUM 4 BITS LEFT TO MAKE ROOM <AAD7>
AACB (WATCH OUT FOR OVERFLOW) >>AAAA

AADY OR IN NEW NIBBLE (BCAF)

AAD3 AND REPLACE IN ACCUM LSB (BCAF)

AAD6 DONE

AAD7 **kkxkkkkkxkx QGHTFT 3 BYTE ACCUM LEFT A BIT kkdkkhhkhkhkkhhkhkkkhkhhkhkkhxi

AAD7 SHIFT THE THREE BYTE WORK ACCUM (BCAF)
AAE@ RETURN

AAE]l **k¥kxkikxkx* SCAN CMD TABLE FOR COMMAND hkdhkkhkkkkhkhkhhkhkhkkhkkkkkkhkk

AAEl1 START WITH LAST COMMAND IN TABLE
AAE6 IS IT A "-" COMMAND? (BCBD)

AAEB NOPE >>AAFS

AAED YES, SPECIAL COMMAND NUMBER (BES53)
AAFY ZERO LENGTH COMMAND STRING (BES52)
AAF3 CONTINUE >>AB12

AAFS5 FIRST COMMANDS IN TABLE ARE 8 CHARS
AAFA GET INDEX TO NEXT NAME (B858)

AAFD SAME LENGTH AS LAST NAME? >>AB@5

AAFF NO,

ABS2 NAMES ARE ONE BYTE SHORTER FROM NOW ON (BE52)
AB@5 ---

ABY6 COMPARE HIS NAME TO MY TABLE (BCBD)

AB@OC NOT IT... >>AB25

ABl@ COMPARE ENTIRE NAME >>ABW6

AB12 FOUND IT! GET COMMAND INDEX (BE53)
AB15 *2 FOR MOST THINGS

ABl7 PICK UP PERMITTED PARMS BITS (B92A)
AB23 EXIT HAPPILY

AB24 RETURN
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ADDR DESCRIPTION/CONTENTS

AB25 NOT THE ONE, SKIP TO NEXT (BE52)
AB2E IF THERE ARE ANY MORE >>AAFA
AB3¥ ELSE, NO SUCH COMMAND (BE53)
AB34 XRETURN THRU $BE@6 VECTOR >>BEW@6

AB37 dk g kok ok ok kdkk ZERO THREE BYTE ACCUM *******************************

AB37 ZERO THE THREE BYTE WORK
AB39 ...ACCUMULATOR (BCAF)
AB42 RETURN

AB43 khkkkkkhkkhkkk nN_" COMMAND khkhkhkhkkhkhkhhhhkhhkhhhhhhkhhhhkhhkkhhrhhkhkhkhx

AB43 CHECK FILE TYPE (BEBS8)
AB46 APPLESOFT PROGRAM?
AB48 YES, "RUN" IT >>ABB2
AB4A BINARY FILE?

AB4C YES, “BRUN" IT >>AB8SD
AB4E TEXT FILE?

AB54 NO >>AB55

ABS2 YES, "EXEC" IT »>>B221
AB55 SYS FILE?

AB57 YES, GO RUN IT >>ABS5D
AB59 ELSE, "FILE TYPE MISMATCH"
AB5C RETURN

*kkkhhkkk RUN “SYS“ FILE khkkhkhhkdedhdkkkkkdkk

AB5D CLOSE ALL OPEN FILES <B4F2>

AB6@0 CLOSE EXEC <B2FB>

AB65 LSB OF A$ IS W@ (BES58)

AB68 FREE UP ALL OF BI'S MEMORY (BF6B)
AB7B A$2000 1S WHERE IT WILL LOAD (BE59)
AB8UJ TYPE IS "SYS" (BEGA)

AB8S8A FORCE, T, PATHNAMEl, AD PARMS (BE56)
AB8D GO DO A STANDARD BRUN >>AEl6

ABOg *kkkkkkkkkk "OUATN" COMMAND ***kkkkkkkhkhhhkhhhkhhhhhhkhkhhhhhkhhhhhhhd

AB9¢Y SQUASH VARIABLES UP AGAINST HIMEM <A4¢D>
AB95 SAVE HIMEM (BC7B)

AB9C SET NEW HIMEM BELOW COMBINED VARS

AB9E LOAD FILE (LEAVE OTHERS OPEN) <AC#3>

ABA4 RESTORE OLD HIMEM

ABA6 ERROR? »>>ACl4

ABA8 NO, CLEAR VARIABLES <D665>

ABAB REEXPAND VARIABLES DOWN AGAINST LOMEM <A472>
ABBY THEN GO "RUN" PROGRAM >>ABC7

BASIC Interpreter (BI) -- V1.1 --18 JUN 84 NEXT OBJECT ADDR: ABB#®

ABB2 *kkkkkkkkkk YDUN" COMMAND ** Kk hkhhkrkdkhk vk dh ke ke ke kAR AR AR R Rk h kR Ak

ABB2 NO INPUT FILE ACTIVE NOW
ABB7 NO APPLESOFT ERROR NUMBER
ABBC GOT PATHNAMEL?

ABBD NO, ERROR >>ABD5

ABBF YES, LOAD PROGRAM <ABFE>
ABC2 ERROR? >>ACl4

ABC4 NO, CLEAR VARIABLES <D665>

ABC7 CLEAR ERROR FLAG
ABC9 POSITION TO LINE NUMBER IF GIVEN <AC97>
ABCC RESTORE MY INTERCEPTS <9A8D>

ABCF CLEAR COMMAND NUMBER ETC., MODE = 4 <ABD5>
ABD2 JUMP INTO APPLESOFT TO RUN PROGRAM >>D7D2

ABDS dkhhkkdkkkk CLEAR COMMAND NUMBER ETC. Rhhhkhhkkhhhkhkhkdkkkkhkhhhdkhdik

ABD5 SET NORMAL (NON-INVERSE OR FLASH) <F273>
ABDA SEARCH CHARACTER FOR TRACE IS "#" (9Fel)
ABDF HNO COMMAND NUMBER NOW (BE53)

ABEZ NO PROMPT

ABE6 SET MODE=4 (DEFERRED) <9F76>

ABEY9 "SYNTAX ERROR" IF THINGS GO WRONG >>A839

ABEC khkhkdkhkkkkkk “LOAD“ COMMAND Khkhkhkhkhkhdkdkkhhhdhdhdhdohhhhdhddhddhhhhhhkhkihkk

ABEC LOAD PROGRAM <ABFE>
ABEF ERROR? IF NOT, FALL THRU TO WARMSTART >>ACl4

ABF]l **%%kkkkkd* WARMDOS: WARMSTART BI ***kkhkkkxkkkhkkhkhhkhhrhkhhhhkhhhhdhk

ABFl CLEAR APPLESOFT, RESET POINTERS <D665>
ABF4 RESET MODE/SET INTERCEPTS <9Al17>

ABF9 CURSOR HORIZ. = @ (START OF LINE)
ABFB GO WARMSTART APPLESOFT >>D43F

ABFE **%%%kxxk%x%% 71 OAD A PROGRAM **%kkkkdkhkkhkhkkhhhhhhkhkhkhhhhhkhkkkhhhhdki

ABFE CLOSE ALL OPEN FILES <B4F2>
AC@1 ERROR? >>AC14

AC@3 GO LOAD FILE <AC15>

AC@Y6 ERROR? >>ACl4

ACY8 SET LOMEM = ARRAYS = FREESTART
ACOA ALL TO END OF PROGRAM LOADED
ACl4 RETURN
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ADDR DESCRIPTION/CONTENTS

AClS **kkk&kkxxk*x pERAD A PROGRAM FROM A FILE khkhkhkhkkhhkhkhkhhhhkhkhhhkhdhhdh®

AC15 READ REQUESTED

ACl7 TYPE = BAS ASSUMED

ACl19 OPEN THE FILE <B194>

AC1C ERROR? >>ACl4

AC26 MLI: GET EOF <BE78>

AC23 ERROR? >>ACl4

AC27 APPLESOFT PROGRAM START =--> READ DATA (BED7)
AC2A ADD TO THAT THE EOF MARK TO ... (BECS8)
AC2D SET AD PARM —--> END OF PROGRAM IMAGE (BE58)
AC3B OVERFLOW? >>AC3F

AC3D NO, WOULD PROGRAM EXCEED HIMEM?

AC3F IF SO...

AC41 "PROGRAM TOO LARGE" >>ACl4

AC43 ELSE, PICK UP LENGTH AGAIN (BECS8)
AC49 AND GO READ IT IN <AF98>

AC4C ERROR? »>>ACl4

AC4E CLOSE FILE <AF94>

AC51 ERROR? >>ACl4

AC53 RELOCATE PROGRAM IF NECESSARY <AC61>
AC5C COPY AD PARM TO APPLESOFT PGM END PTR
AC6# RETURN

AC61L khkRkkkkhkhkhk RELOCATE APPLESOFT PROGRAM khkhkkkhkhkkhkhkhkhkkhkkhhkhhhhhrhki

AC61 -—--

AC62 WAS APPLESOFT PROGRAM SAVED FROM SAME
AC64 MEMORY LOCATION? (BEB9)

AC73 YES, NOTHING TO DO THEN >>ACBA

AC79 ELSE, LOOP THROUGH PROGRAM

AC7B ADJUSTING ALL ADDRESSES TO

AC7D THE NEW LOAD LOCATION

ACY7 **kkkkkkk** DOSITION TO LINE NUMBER ****kkkkkk ks kX k kX kXX hhkk Rkt kkk

AC97 WAS A LINE NUMBER PARM GIVEN? (BE57)

AC9D NO, NEVER MIND >>ACBA

AC9F COPY L KEYWORD VALUE TO APPLESOFT'S LINE # (BE68)
ACAY9 THEN CALL APPLESOFT TO FIND THE LINE <D61lA>

ACAF SUBTRACT ONE FROM THE ADDRESS

ACB1 AND POINT APPLESOFT'S GETCHR SUBROUTINE

ACB3 AT IT (SO NEXT CHAR READ WILL BE FIRST

ACB5 CHARACTER ON THE LINE).

ACBA RETURN

BASIC Interpreter (BI) -- V1.1 --18 JUN 84 WEXT OBJECT ADDR: ACBA

ADDR DESCRIPTION/CONTENTS

ACBB hkhkkhkhkhkkkik “SAVE“ COMMAND kdkkkkkkkhkkkhkkkhkkhhkhkhkhkhhkhkhhhhkkhkhi

ACB8S DOES FILE EXIST ALREADY? >>ACDF

ACBD NO, TYPE = BAS

ACBF IN T KEYWORD VALUE (BE6A)

ACC2 AND MLI LIST (BEBS8)

ACC7 ALLOW ALL ACCESSES (READ/WRITE/ETC.) (BEB7)
ACCC SAVE PROGRAM START ADDRESS IN (BEAS)

ACCF AUXID'S (BEB9)

ACDA GO CREATE A NEW FILE <AD46>

ACDD ERROR? >>AD28

ACDF WRITE ACCESS REQUESTED

ACEl1 BAS TYPE FILE

ACE3 OPEN IT <Bl94>

ACE6 ERROR? >>AD28

ACEB SUBTRACT APPLESOFT PTRS TO COMPUTE

ACED LENGTH OF PROGRAM.

ACEE STORE THIS IN EOF MARK LIST (BEC8)

ACFB MSB OF EOF MARK IS @@ (<64K PGM) (BECA)

ADJ? POINT LIST TO PROGRAM AS DATA TO WRITE (BED7)
ADY8 WRITE A RANGE TO DISK FILE <AF9C>

ADJB ERROR? >>AD28

ADYF MLI: SET EOF (TO TRUNCATE OLD LONGER FILE) <BE70>
AD12 ERROR? >>AD28

AD14 CLOSE THE FILE <AF94>

AD17 ERROR? >>AD28

AD1B DOES PROGRAM START MATCH AUXID IN FILE INFO?
AD23 NO, CHANGE IT >>AD29

AD28 ELSE, EXIT

AD29 TO CHANGE IT, (BEB9)
AD2F EXIT THRU SET FILE INFO ROUTINE >>B7D9

AD32 kkkkkkkkkkk “CREATE“ COMMAND kkkkhdhkhkhhhkhhkhkhhkhkhkkkkkdhhkhkkhkdkik

AD32 AUXID = ¢ (A$ OR RECLN)

AD3D TYPE KEYWORD GIVEN?

AD3F YES >>AD46

AD43 NO, ASSUME TYPE = DIR (BE6A)

AD46 *** CREATE FILE ENTRY *** (BE43)

AD49 EXEC FILE ACTIVE?

AD4C HOW MANY FILES ARE OPEN INCLUDING EXEC? (BE4D)
AD4AF 8 OR MORE?

AD51 YES, ERROR >>ADGE

AD56 ELSE, SET TYPE IN MLI LIST (BEA4)

AD59 FULL ACCESS (READ/WRITE/ETC.)

AD5B KIND = STANDARD FILE

AD5D DIR FILE WANTED?
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ADSF NO >>AD63

AD61 YES, KIND = DIR FILE

AD63 SET ACCESS (BEA3)

AD66 AND KIND (BEA7)

AD6B MLI: CREATE (DON'T COME BACK HERE) >>BE7d

AD6E "RAM TOO LARGE" ERROR
AD7@ RETURN

AD7]1 **k*k*kkhkkkk "RENA‘ME“ COMMAND dhkhkkhkhkhkkdkkhhkhhhkhhkhkhhkhhkhhkkhkkkhkkddkdk

AD71 ——-

AD75 SECOND PATHNAME GIVEN?

AD78 IF SO, GO MLI: RENAME >>AD7F
AD7A "SYNTAX ERROR" OTHERWISE >>A839

AD7D **kkkkkkkkk "DELETE" COMMA_ND khkhhkhhkkhkhkkhhkhkhkkhhkhkhkhkhkkhkhkkrhrtrkhkrhkk

AD7D SETUP MLI: DELETE CALL TYPE
AD7F EXIT THRU MLI CALL >>BE76

ADB2 *kkkkkkkkix "LOCK" COMMAND kkkkhhkhkhkhkkhkhhhhkkhhhhhkhkhkkrhkkkhhhxhkkhki

AD82 GET FILE INFO FOR PATHNAMEl <B7DJ>
ADB85 GET ACCESS CODES (BEB7)

AD88 TURN OFF ALL...

ADS8A BUT READ

AD8B8F THEN GO SET UPDATED FILE INFO >>B7E7

AD92 hhkkkkkkkhkk “UNLOCK" COMMAND Khkhkkkdkhhhhkhhkh Xk h Ak XRhhhkrkkkhkhkrkhhxk i

AD92 GET FILE INFO FOR PATHNAMEL <B7D@>
AD95 TURN ON ALL FILE ACCESSES
AD9D THEN GO SET UPDATED FILE INFO >>B7E7

ADA[’ kkkkkkkkdhk "PREFIX" COMMAND Fhkhhkhkkkhkhhhdhhhdhhhhhkhkkhhddkrhhk kdkk

ADAJ SLOT/DRIVE GIVEN ON COMMAND? (BE57)
ADA6 IF SO, GOT OPERAND ALREADY >>ADAC
ADA8 ELSE, (BE56)

ADAB CHECK FOR PATHNAME1

ADAC AND GO DO MLI: SET PREFIX ...

ADAE IF IT'S THERE >>AD7F

ADBY ELSE, IS BASIC PROGRAM RUNNING?

ADB2 IF SO, SET PREFIX ACTIVE FLAG »>ADD1
ADB4 NO, NEW LINE <9FAB>

ADBC END OF NAME YET2 >>ADC9Y9

ADBE NO, COPY NAME IN PATHNAMEl BUFFER (BCBD)
ADC3 TO OUTPUT DEVICE <9FAD>

ADC9 AND SKIP A BLANK LINE <9FAB>

ADDY DONE

BASIC Interpreter (8I) -- V1.1 --18 JUN 84 NEXT OBJECT ADDR: ADD®

ADD1 SET PREFIX ACTIVE FLAG
ADD3 SO BASIC CAN READ THE PREF1X (BE46)
ADD7 RETURN

ADDS8 kkkkkkkkkdk “BSAVE" COMMAND khkhhkhhkhkkkhkkhkhkhkhkkhkkhhhhhkkhkkkhhhkhkkkkkk

ADD8 PATHNAMEl FOUND? >>AEQE

ADDA NO, NEW FILE (BE57)

ADDD AD, L, AND E POSSIBLE

ADDF AD AND EITHER L OR E REQUIRED

ADE1l OR ELSE ERROR >>AEl2

ADE6 PUT AD IN CREATE PARAMETER LIST (BEAS5)
ADE9 AND IN GET FILE INFO LIST (BEB9)

ADF7 TYPE = BIN ASSUMED (BEG6A)

AEGZ T KEYWORD GIVEN?

AEG2 1IF s0O, ERROR >>AEl2

AE#4 GO CREATE THE FILE <AD46>

AE@7 ERROR? >>AEl4

AEP9 GET FILE INFO <B7D@>

AEYC ERROR? >>AEl4

AEUE WRITING...

AElY GO PROCESS LIKE A BLOAD OTHERWISE »>>AE25

AEl12 "PATH NOT FOUND" ERROR
AEl14 ---~
AE15 RETURN

AEl6 khkkkkkkkdkhk "BRUN" COMMAND kkkkhkkkkkhkhhhkhkhkhhhkhhhkkhkhkhkhkhkhhkkhkixkkk

(DOES HOT SET MODE=4 SO DOS COMMANDS MAY
NOT BE ISSUED AS WITH A BASIC PROGRAM)

AEl16 BLOAD IT FIRST <AE23>

AE19 ERROR? >>AEl4

AE1B THEN CALL IT <AE20>

AElE THEN EXIT

AElF RETURN

AE2@ INDIRECT JMP TO BINARY PROGRAM >>BED7

AE23 kkkkkkkkkhkkk "BLOAD" COMMAND *khkkkhkhkhhkhkhkhkhhhhhhkhkhhkhkhhkhkkhhkkkhhktrk

AE23 READING...

AE25 TYPE = BIN

AE27 OPEN THE FILE <Bl194>

AE2A ERROR? >>AEl4

AE2C ASSUME USER SPECIFIED AD KEYWORD (BE58)

AE35 IF SO, USE HIS ADDRESS »>>AE47

AE37 ELSE, USE AD IN FILE INFO AUXID (BEB9)

AE4¥ WAS T KEYWORD GIVEN?

AE42 YES, INVALID PARM (ONLY BIN IS LEGAL) >>AE78
AE47 POINT READ/WRITE PARMS TO DATA ({BED7)
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BASIC Interpreter (BI) --+wW1l.1l --18 JUN 84

NEXT OBJECT ADDR: AE4D BASIC Interpreter (BI) -- V1.1l --18 JUN 84 NEXT OBJECT ADDR: AED4
ADDR DESCRIPTION/CONTENTS ADDR DESCRIPTION/CONTENTS
AE4D PICK UP LENGTH FROM L KEYWORD VALUE (BESF)
AES3 WAS L OR E GIVEN? AED7 **kkkkkkkkx* “SOORE" COMMAND dhkkkkhkkdhhhkhhhhkhhhkhhkkhkhkhhhkhkkkkkhkkkhhkk
AE55 NEITHER »>>AE7C
AE57 BOTH? AED7 PATHNAMEl EXISTS? >>AEEB
AE59 YES...NAUGHTY! >>AE78 AED9 NO, T = VAR BY DEFAULT
AESB E GIVEN? AEEl FULL ACCESS (READ/WRITE/ETC.)
AE5D NO, MUST BE L >>AE92 AEE6 CREATE THE FILE <AD46>
AE5F YES... (BES5D) AEE9 ERROR? >>AF39
AE63 COMPUTE L = (E - AD) (BE58) AEEB COMPRESS APPLESOFT VARS AGAINST HIMEM <A40D>
AE6F PLUS ONE FOR INCLUSIVE RANGE >>AE72 AEF4 OPEN "VAR" FILE FOR WRITE <B194>
AE72 MAKE SURE NO BORROW OCCURED >>AE92 AEF7 ERROR? >>AF32
AEF9 POINT TO INTERNAL 5 BYTE HEADER BUFFER <AF3A>
AE74 OR ELSE, "RANGE ERROR" AEFC AND WRITE OUT LENGTHS OF VARS <AF9C>
AE77 RETURN AEFF ERROR? >>AF32
AF@l STORE ADDRESS OF VARS (BC8E)
AE78 "INVALID PARM" ERROR AFP4 IN READ/WRITE PARM LIST (BED7)
AE7B RETURN AF@7 AND FILE INFO AUXID (BEB9)
AF13 GET LENGTH OF VARS (BC91)
AE7C --—- AF19 AND WRITE THEM OUT <AF9C>
AE7E MLI: GET EOF <BE78> AF1C ERROR? >>AF32
AES1 ERROR? >>AE9Y AF20 MLI: GET MARK <BE78>
AE83 GET L (EOF MARK) (BEC8) AF25 MLI: SET NEW EOF (TRUNCATE IF NECESSARY) <BE78>
AE89 BETTER NOT EXCEED 64K (BECA) AF28 ERROR? >>AF32
AE8C NO.. >>AE92 AF2A SET FILE INFO WITH AD OF VARS <B7D9>
AF2D ERROR? >>AF32
AESE YES, "PROGRAM TOO LARGE" AF2F CLOSE FILE <AF94>
AE9Y --- AF32 ---
AE91 RETURN AF34 REEXPAND VARS BACK AGAIN <A472>
AF39 RETURN
AE92 STORE LENGTH TO READ OR WRITE (BED9)
AE9B B KEYWORD GIVEN? AF3A **kk*xkkkk*x* SETUP TO READ/WRITE VAR HDR *¥*¥&kkkdkddddkdddikdidky
AE9D NO >>REC4 APPLESOFT VARIABLES HEADER CONSISTS OF:
AEAl YES, COPY B VALUE TO SET MARK LIST (BE5A) 2 BYTE LENGTH OF SIMPLE+ARRAY VARIABLES
AEAA --- 2 BYTE LENGTH OF SIMPLE VARIABLES ONLY
AEAC MLI: SET MARK <BE79> 1 BYTE MSB OF HIMEM FOR THESE VARIABLES
AEB2 RO ERROR? >>AEC4
AEB4 ERROR, RANGE ERROR? AF3A STORE ADDRESS OF 5 BYTE INFO
AEB6 NO >>AE9Y AF3C 1IN READ/WRITE PARM LIST (BED7)
AEB8 BSAVING {(NOT BLOAD/BRUNING)? AF46 LENGTH = 5
AEBA NO >>AE9%) AF48 RETURN
AEBE MLI: FORCE EOF FORWARD TO MARK <BE78>
AEC1l AND TRY SET MARK AGAIN >>AEAA AF49 *kkkkkkk*x¥%% P"RESTORE" COMMAND **X**xkkkkkkkkkhhhdhrhkrrrkkrhddkahhx
AEC3 RETURN
AEC4 GET COMMAND NUMBER (BE53) AF49 TYPE = VAR
AEC7 ASSUME READ AF4B READING
AEC9 BSAVE? AF4D OPEN THE FILE <B194>
AECB NO, READ IS CORRECT >>AECF AF58 ERROR? >>AF39
AECD WRITING AF52 SET UP TO READ THE HEADER <AF3A>
AECF MLI: READ OR WRITE <BE70> AF55 READ 5 BYTE HEADER <AF98>
AED2 ERROR? >>AE90 AF58 ERROR? >>AF39
AED4 THEN EXIT THRU CLOSE >>AF94 AF5A PICK UP WHERE TO READ IN COMPRESSED VARS (BEB9)
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ADDR

DESCRIPTION/CONTENTS
AF5D FROM AUXID (BC8E}
AF63 ADJUST MSB OF THIS BY THE DIFFERENCE
AF66 BETWEEN HIMEM'S (NOW AND WHEN STORED) (BC8D)
AF73 MAKE SURE VARS WON'T OVERLAY PROGRAM
AF75 1IF SO, ERROR >>AF90
AF7F COMPUTE LENGTH OF ALL VARS/STRINGS
AF81 (HIMEM-START) (BCS8F)
AF85 GO READ COMBINED VARS INTO MEMORY <AF98>
AF88 ERROR? >>AF39
AF8A CLOSE THE FILE <AF94>
AF8D EXIT BY REEXPANDING THE VARS DOWN >>AF32
AF90 "PROGRAM TOO LARGE" ERROR
AF93 RETURN

AF94 **kkkkkkkk*x CIOGE FILE X*%*kkkkkhkhkhhhhkhhhkhhrhdkhhhhhdhkkhhhhhhhhhkd

AF94 SET MLI CLOSE OPCODE
AF96 AND GO TO MLI >>AFA4

AF98 kkdkhkkhkkhk READ/WRITE A RANGE hhkkhkkhkkkhhkhkhkkhkkkhkhkkkhhkrkkhhkhkrhkhkkkk

AF98
AF9A
AF9C
AF9E
AFA4

READ MLI OPCODE

JUMP IN >>AF9E

WRITE MLI OPCODE

STORE LENGTH (BEDA)

EXIT THRU MLI:READ OR WRITE >>BE7¢

AFA7 khkkkkkkkkkk "PR#“ COMMAND hhkhkkkkhkhkdhkhkkhkhkkhhkhkkhhkhhkikhhkrkkhhhkkkdkhk

AFA7 USE CSWL AND OUTVEC
AFAC JUMP TO COMMON CODE »>>AFB5

AFAE khkkkkkkkkkk “IN#" COMMAND hhkkhhkhkhrhhhkhkhkkkhkkhkkkhhhkkkkkkhkhhhkhkhkhkk

AFAE USE KSWL
AFB3 AND INVEC
AFB5 OR IN SLOT GIVEN BY USER (BE6B)

AFB8 *2 FOR USE AS INDEX INTC TABLE
AFBD WAS SLOT PARAMETER GIVEN?
AFBF NO... >>AFD2

AFCl YES, (BE57)

AFC4 AD GIVEN? »>>AFE7
AFC6 NO, GET INVEC OR OUTVEC FOR THIS SLOT (BEl®
AFC9 AND STORE ON AD KEYWORD VALUE (BE58) ’

AFD2
AFD5
AFD7
AFDD
AFED

VALIDITY CHECK I/0 DRIVER <AFF9>

NO GOOD? >>AFE®

GET INDEX TO CSWL OR KSWL (BCA9)

AND REPLACE ONE OR THE OTHER WITH (2©636)
HIS ADDRESS (BE59)

420

BASIC Interpreter (BI) -- V1.1 --18 JUN 84 NEXT OBJECT ADDR: AFE6
ADDR DESCRIPTION/CONTENTS

AFE6 RETURN

AFE7 VALIDITY CHECK AD KEYWORD VALUE <AFF9>

AFEA NO GOOD? >>AFF8

AFEC GOOD, COPY VALUE TO INVEC OR OUTVEC (BE59)

AFF8 EXIT BUT DON'T REDIRECT I/O NOW

AFF9 **%kxkkkxkx*x YALIDITY CHECK I/O DRIVER **%kkkkkkkkhhkhkhhkhkhkhhkhkkhhd

AFF9
BOGS
BBY7
BYG9
BUGC
BOVE
BO14
B&18
B@1C
BO1D
BULE
BOB2Y
B@22

B@24
B@27

$3A/3B ~-> NEW HANDLER (FROM AD PARM) (BE58)
IS DRIVER IN MAIN RAM (BELOW $C@00)?
YES >>B@1E

NO, RESET I/O CARD ROMS (CFFF)

USE $3C TO COUNT ITERATIONS

TEST ROM AT USER'S ADDRESS

FOR STABILITY

256 TIMES

MUST BE OK

RETURN

MAIN RAM I/O DRIVER

MUST START WITH A "CLD" INSTRUCTION
OK... >>B@lC

ELSE, "NO DEVICE CONNECTED"
RETURN

B@28 dkdedkdkkkdkhk "BYE" COMMAND hhkhkkhkhkkkRhkhkkhhhkhkhkkkhhhhhhkkkhkhkkhhhhkkkdkk

BO28
B@2B
B3¢
B@33
B34

CLOSE ANY OPEN FILES <B4F2>

CLOSE EXEC FILE, 1IF ANY <B2FB>

MLI CALL: <BF2&>

QUIT

USE READ PARMLIST BECAUSE QUIT DOESN'T NEED PARMS.

BO36 % % K K J de Kk Kk Kk Kk "cAT“ COMMAND kkkkhkkkhkkhkhhkhhkkhkkkhhkhkhkkhkhkkhhkhkkkdkkk

BO36
BO38

39 CHARACTERS PER LINE
THEN PROCESS LIKE "CATALOG" >>B®¥3C

B@J3A khkkkhkkkkkkdk “CATALOG“ COMMAND kkhkkhkhkkhkhhhhhhkkhkkkhkkkhkkhkhhhkhkhkkkkk

B@3A
B@3C
BO42
BO44
B@45
B@47
BO4A
B@4C
BU4F
B@51

79 CHARACTERS PER LINE

STORE LINE LENGTH (BCB6)

TEST FOR T AND

....PATHNAMEl1 GIVEN

GOT T >>B@4A

NO T, T=9 (ANY TYPE WILL DO) (BE6A)

GOT PATHNAMELl >>BO51

NO PATHNAMEl, GET FILE INFO FOR PREFIX <B7D©&>
ERROR? >>BwB7

OPEN/READ DIRECTORY HEADER <B14A>
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BASIC Interpreter (BI) -- V1.l --18 JUN 84 NEXT OBJECT ADDR: B@54 BASIC Interpreter (BI) -- V1.1 --18 JUN 84 NEXT OBJECT ADDR: B@D7
ADDR DESCRIPTION/CONTENTS ADDR DESCRIPTION/CONTENTS
BO#54 ERROR? >>B@B7 BZD7 ...LINE (0200)
B@56 SKIP TO A NEW LINE <9FAB> BYUEl SET $249 TO MAXIMUM LENGTH
B@59 FORMAT DIRECTORY'S NAME TO $281 <BYB8> BOE6 RETURN
BO5C PRINT $201 <9F9D>
BOSF SKIP TO A NEW LINE <9FAB> BPE7 ***k*kk&***x FORMAT BLOCKS FREE/INUSE ***k%xkkkkkhhkhhkhkhhhhhohhhdk
BO62 BLANK $2@1 BUFFER <A66C>
BO67 UNPACK HEADING MESSAGE LINE <9FB@> BYE7 POINT MLI:ONLINE PARMLIST
BO6A PRINT IT (40 OR 80 COLUMNS) <9F9D> BOE9 TO TXTBUF (PATHNAMELl) (BECS)
B@6D SKIP TO A NEW LINE <9FAB> BUFl COPY DEVICE NUMBER (UNIT) (BF30)
B@73 ANY FILES IN THIS DIRECTORY? (BCBA) BYF9 MLI: ONLINE <BE7¢>
B@76 NO >>B@A3 BOFC ERROR? >>BJB7
BO78 YES, READ NEXT ENTRY <BlDl> B1¢1 ISOLATE NAME LENGTH FROM BUFFER
B@7B ERROR? >>B@B7 B1¥4 BUMP BY ONE TO INCLUDE "/"
Bg7D GET TYPE REQUESTED FOR SEARCH (BEGA) Bl¢5 AND STORE IT AS A PREFIX (BCBC)
BO8Z ANY TYPE WILL DO? >>B@87 B1YA STORE "/" AS FIRST CHARACTER (BCBD)
BO82 NO, CHECK TYPE AGAINST THIS ENTRY (©9269) B1¢Db GET FILE INFO FOR PREFIX <B7Dg>
B@85 NOT IT, SKIP IT >>B@8D B11® ERROR? >>B@B7
B@87 ELSE, FORMAT ENTRY TO $201 <A4C4> B1l12 BLANK $201 BUFFER <A&6C>
BOBA AND PRINT $281 <9F9D> B1l7 UNPACK "BLOCKS FREE: BLOCKS USED.." <9FB@>
BOBD CHECK KEYBOARD (Cuu@) B1lA ZERO THE THREE BYTE ACCUM <AB37>
BJ99 FOR A CONTROL~C B125 CONVERT AUXID (TOTAL BLOCKS) <AG62F>
B@92 IGNORE ANYTHING ELSE >>B@9E B13@0 CONVERT BLOCKS USED <A62F>
B137 BLOCKS FREE = TOTAL BLOCKS (BEBC)
B@94 CONTROL-C, WHAT STATE ARE WE IN? (BE42) B13E ... - BLOCKS_USED (BEBD)
B@97 DEFERRED >>BgA3 B145 CONVERT BLOCKS FREE <A62F>
BGY99 NO, IMMEDIATE, RESET KEYBOARD STROBE (C018) B149 DONE!
BO9C AND EXIT RIGHT NOW >>BOA3
Bl4A ***xkkkkkkkx OPEN/READ DIRECTORY HDR **kdkhkkkkhkhhhkhhkdkhkhhkhhkkhkhkhkkkkk
BO9E ELSE, ANY FILES LEFT IN COUNT? (BCBA)
BOAL YES, CONTINUE >>B@78 B14A READ ONLY
BOA3 ELSE, CLOSE DIRECTORY <AF94> B14E CHECK FILE KIND (BEBB)
BOA6 ERROR? >>B@B7 B151 VOLUME DIRECTORY?
BYUA8 SKIP TO A NEW LINE <9FAB> B153 NO >>Bl158
BOAB FORMAT BLOCKS FREE AND IN USE TO $201 <B@E7> B155 YES, TYPE = DIR (BEBS8)
BOAE ERROR? >>B@B7 B158 OPEN THE FILE <BlAh®>
BOB@ PRINT $241 <9F9D> B15B ERROR? IF NOT, FALL THRU >>B193
BOB3 SKIP A LINE <9FAB>
BUB7 DONE

BYUB8 kdkkkhkkhkhkkkdk FORMAT NAME OF DIRECTORY dhkkhkhhhkhhhkhkhkhkhkhhkxhhhkdkhkhdkhhdd

BOB8
BOJBB
BUBD
B@C2
BOC4
BOCo
BWUCA
BOCB
BOCD
BOD2

BLANK $201 BUFFER <A66C>
FILE NAME IS AT +1 INTO DIR ENTRY
GET NAME LENGTH/TYEFE (©25D)
VOLUME DIRECTORY HEADER?
NO >>BACA

YES, START NAME WITH "/"
ISOLATE NAME LENGTH FROM TYPE
AND SET UP LENGTH TO COPY (82893)
COPY DIRECTORY NAME TO (¥259)

(204)

B15D **kkkkkkkk* DEAD DIRECTORY HDR ****xkkkkdkhkkkhhkhhhhkhkhkhhhhhhkkhhkkkd

B15D
B169
B173
Bl176
B17a
B17D
B183
B188
B18D
B193

BUFFER IS5 $259

LENGTH IS $2B (ONE ENTRY) (BEDY)

MLI: READ <BE70>

ERROR? >>B193

COPY ENTRY LENGTH, ENTRIES PER BLOCK,
AND FILE COUNT FROM DIR HDR (BCB7)
STORE ENTRY LENGTH IN READ LENGTH NOW (BED9)
SET COUNTER TO FIRST ENTRY IN BLOCK (BCBB)
MARK = & (START OF FILE) (BECY)

RETURN

(827¢)
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BASIC Interpreter (BI) —- V1.1 --18 JUN 84 NEXT OBJECT ADDR: B193

B194 kkkhkkkkhkkk OPEN FILE khkkkhkkhkkkhkkhkdhhkkhhkkhhhkkhkhkhhkkkhkhhhhhkkkkkdhkk

A REGISTER = ACCESS BITS
X REGISTER = DEFAULT TYPE

B194 ---

B198 T KEYWORD GIVEN?

B19A NO >>B19F

B19C YES, USE KEYWORD VALUE INSTEAD (BE6A)
B19F ---

B1A@ EXISTING FILE OF THIS TYPE? (BEB8)

BlA3 NO, ERROR >>BlC9

B1A5 CHECK ACCESS REQUESTED (BEB7)

BlA8 REQUESTED ACCESS NOT PERMITTED >>B1CD
BLAA SET SYSTEM BUFFER IN OPEN PARM LIST (BC88)
B1B2 LEVEL = $@F (BF94)

B1B7 MLI: OPEN <BE7d>

B1BA ERROR? >>BlC8

B1BF SAVE REFNUM IN READ/WRITE PARMLIST (BED6)
B1C2 AND CLOSE PARMLIST (BEDE)

B1C5 AND GET/SET EOF/MARK LIST (BEC7)

B1C8 AND EXIT

B1C9 "“FILE TYPE MISMATCH"
B1CC RETURN

B1CD “FILE LOCKED"

B1D# RETURN

B1D1 *kkkkkxkxkkk READ NEXT DIRECTORY ENTRY dkhkkkkhhkhkkkhkhhkkkkkkkhkdkkkkkk

B1D1 FORCE MARK TO START OF THIS BLOCK (BEC9)
B1D9 CHECK ENTRY NUMBER {BCBB)

B1DE LAST ENTRY IN THIS BLOCK? (BCB8)

B1E1l NO >>BlED

B1lE4 YES, ENTRY ¥ NEXT TIME (BCBB)

Bl1E7 BUMP MARK TO NEXT BLOCK (BEC9)

B1lED ---

B1EF MARK POSITIONED TO PROPER ENTRY YKET? >>BlF8
B1F1 NO, BUMP POINTER TO NEXT ENTRY (BCB7)
BlF4 AND CONTINUE IF STILL FIRST PAGE >>BlED
B1F6 JUST ENTERED SECOND PAGE >>BlEA

B1F8 ADD 4 TO PTR TO ADJUST FOR BLOCK PREFIX
B1FF MLI: SET MARK <BE70>

B2d2 ERROR? »>>B21D

B206 MLI: READ <BE70>

B299 ERROR? >>B21D

B20B BUMP ENTRY COUNTER (BCBB)

B211 IS THIS ENTRY VALID?

B213 NO, SKIP OVER IT »>>B1D1

B215 DECREMENT FILE COUNT (BCB9)

B21D AND RETURN TO CALLER

BASIC Interpreter {(BI) -- V1.1l --18 JUN 84 NEXT OBJECT ADDR: B21D

B2lE khkkhkkkkhkik EXTERNAL COMMAND HANDLER khkhkxkkhkkkkhkhkhkkkkkkkhhhkkkkk

B21E INDIRECT JMP TO XTRNAD VECTOR >>BE5Y

B221 khkkkkkkkkkk “EXEC" COMMAND khkkkdkhkhkkdkhkhkhkhkhkhkkhhkhkdkhhkhhhkhkhhhhkhk

B221 1S THIS FILE OPEN ALREADY? <B4lF>

B224 NO >>B259

B226 YES, EXEC CLOSING? (BE4E)

B229 NO >>B24C

B22B SAVE REFNUM (BEC7)

B23% RESET MARK TO ZERO (BECS8)

B23B MLI: SET MARK <BE78>

B23E ERROR? »>>B245

B24# GET REFNUM AGAIN (BEC7)

B243 GO RESTART THIS EXEC FILE FROM ITS START »>>B2C3

*kkxkkkk CO[OSE EXEC FILE kkkkkkhhkkkkkkkkk

B245 PRESERVE CALLER'S AREG
B246 AND CLOSE THE FILE <B2FB>
B24B THEN RETURN WITH ERROR

B24C "FILE BUSY" ERROR
B24F RETURN

*kkkkkk*x CONTINUE EXEC SETUP hkhkkkkhkkkhkk

B254 EXEC ACTIVE? (BL43)

B253 NO >>B25A

B255 YES, CLOSE IT <B2FB>
B258 ERROR? >>B263

B25A GET FILE TYPE (BEBS8)
B25D SHOULD BE TXT

B25F 1T IS >>B265

B261 ELSE, "FILE TYPE MISMATCH"
B263 RETURN WITH ERROR
B264 RETURN

B265 MOVE STRINGS TO MAKE ROOM FOR A BUFFER <AlF5>
B268 NO ROOM? >>B263

B26C STORE NEW BUFFER ADDRESS IN PARM LIST (BECS8)
B275 GET COUNT OF OPEN FILES (BE4D)

B278 NO OTHERS CURRENTLY OPEN? >>B29E
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BASIC Interpreter (BI) ---V1,1 --18 JUN 84 NEXT OBJECT ADDR: B278

¥kkkkkk* MAKE EXEC TOPMOST BUFFER *****x%

B27A OTHERS ARE OPEN...

B27C OPENCOUNT*4 (4 PAGES PER BUFFER)

B27E ADD THIS TO MY BUFFER TO FIND TOP BUFFER (B(88)
B282 SEARCH OPEN FILES TO FIND THE FILE WHICH (BC93)

B285 IS USING THIS BUFFER... >>B28B
B28A IF IT IS NOT FOUND, BREAK!
B28B ---

B28C MOVE THAT FILE TO THE NEW BUFFER INSTEAD (BC93)
B28F GET THAT FILE'S REFNUM ALSO (BC9B)

B297 MLI: SET BUFF <BE70>

B29A NO ERRORS? >>B29D

B29C IF ERROR, BREAK!

B29D ---~

* k& kokkkk QPEN NEW EXEC FILE kkkkkkkkkkkkhkk

B29E SET NEW BUFFER ALLOCATION PAGE (BC38)
B2A1 SET UP OPEN LIST FOR EXEC TOO (BECF)
B2A6 LEVEL = @ (BF94)

B2AB MLI: OPEN (EXEC FILE) <BE78>

B2AE NO ERROR? »>>B2B7

B2Bg -—-
B2Bl1 IF ERROR, FREE BUFFER FIRST <A24C>
B2B6 THEN EXIT WITH ERROR

B2B7 SAVE BUFFNO FOR EXEC (BECF)
B2BD AND REFNUM TOO (BED®)

*kkkkxkk COMPLETE EXEC COMMAND **#%*%ksix

B2C3 SAVE READ REFNUM (BEDS6)

B2C6 AND GET/SET REFNUM (BEC7)

B2C9 AND NEWLINE REFNUM (BED2)

B2CF SET "L" VALUE FROM AUXID (BESF)

B2D8 SAVE PATHNAME/AUXID IN OPEN FILE TABLE <B3EB>
B2DD IGNORE MSB FOR END OF LINE CHARS (BED3)

B2E2 MLI: SET NEWLINE <BE7d>

B2E8 WAS "F" OR "R" GIVEN ON COMMAND LINE?

B2EA NO >>B2F4

B2EC YES, POSITION TO SPECIFIED STARTING PT <B522>
B2EF NO ERRORS? >>B2F4

B2F1 IF ERROR, GO CLOSE EXEC >>B245

B2F4 MARK EXEC ACTIVE

B2FA AND RETURN TO CALLER

BASIC Interpreter (BI) -- V1.1 --18 JUN 84 NEXT OBJECT ADDR: B2FA

B2FB ke kkk ok ok ok kkk CLOSE EXEC FILE hkkhkdkkkkkkhkhkhkkkkhkkhhhkhkhkhhdkkkkkhkdk

B2FB EXEC ACTIVE? (BE43)

B2FE NO, SKIP IT >>B30B

B3Y@ INDICATE EXEC FILE CLOSING (BEA4E)
B365 PICK UP REFNUM FOR EXEC (BC9B)
B3¢8 AND GO CLOSE IT <B4A5>

B36B RETURN

B3UC *kkkkkkkkkk BUERIFY" COMMAND **¥ X ¥k kdkdddkkddkhkhdhh X kdh ek hhkkhdhan

B3@C FILE NOT FOUND? >>B347

B311 FILE FOUND, WAS A PATHNAMEl GIVEN?
B313 YES >>B31D

B315 NO,

B317 PRINT "(C) APPLE COMPUTER..." <9F8C>
B31A AND A HEW LINE <9FAB>

B31D THEN EXIT

B3lE RETURN

B31lF *kkxkkkkkk*x pPI,USH ALL OPEN FILES khkkkkkkhkhhkkkkkkhkkhhkkkhkkkkhhkdkkhkk

B31F REFNUM = ¢ (ALL FILES)
B321 JUMP INTO FLUSH >>B32F

B323 kkkkkkkkkkk "FLUSHH COMMAND khkkhkhkhhkhkhkhkhkkhkhkkhhkhkkkhhhkhkhkhkkhkhkdk

B323 ---

B326 WAS PATHNAMEl GIVEN?

B328 HNO, FLUSH ALL FILES >>B32F

B32A ELSE, LOOK UP NAME IN OPEN FILE LISTS <B4lF>
B32D NOT AN OPEN FILE >>B337

B32F "SAVE REFNUM IN PARM LIST (BEDE)

B334 MLI: FLUSH <BE78>

B337 EXIT

B338 kkkkkkhkhkkhk® "OPEN" COMMAND kkkhkhkhkhhkhkhkhkhkhkkhhkkhkkkkkhkkhkkkkhhkkhdd

B338 ---
B339 LOOK UP NAME IN OPEN FILE LIST <B41F>
B33C NOT CURRENTLY OPEW? >>B34B

B33E -~---
B33F IT IS OPEN, "FILE BUSY" ERROR
B342 RETURN
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BASIC Interpreter (BI) -- V1.l --18 JUN 84 NEXT OBJECT ADDR: B342 BASIC Interpreter (BI) -- V1.1 --18 JUN 84 NEXT OBJECT ADDR: B3D6
ADDR  DESCRIPTION/CONTENTS ADDR  DESCRIPTION/CONTENTS
" - MTSMATCH" B3D6 SET DIR FLAG ACCORDINGLY (BE47)
B343 “FILE TYPE MISMATCH" ERROR B3D9 USING OPEN COUNT AS AN INDEX (BE4D)
B346 RETURN B3DF STORE BUFFER LOCATION IN OPEN FILE LIST (BC94)
" " B3E5 ALSO, THE REFNUM (BC9C)
el "PATH NOT FOUND™ ERROR B3ES AND BUMP OPEN FILE COUNT AND FALL THRU (BE4D)
B34A RETURN BIER ***%k**k**% SAVE FILE NAME/RECLEN IN TABLE ¥*****kkksdsaukxkkksss
B34B -—- *
o B3EB MAKE INDEX FROM REFNUM*32 BYTES
B34C ASSUME "L" 1S ZERO B3F1 GET NAME LENGTH (90288)
B353 WAS “L" KEYWORD GIVEN? D F4 OR IN DIR FLAG (BE47)
B355 YES, USE HIS VALUE >>B35D B3F7 AND STORE IN OPEN FILE NAME LIST (BCFE)
B357 NO, SET "L" TO ZERO (BEGY) B3FD KAME > OR = TO 38 BYTES?
B362 WAS “T" GIVEN? B3FF NO... >>B443
B364 YES, USE HIS TYPE >>B36B B4PL YES, USE 29
B366 ELSE, DEFAULT TO "TXT . B4J3 STORE THAT AS A LOOP COUNTER
B36B DOES THE FILE ALREADY EXIST? >>B38E B4U8 COPY "L" KEYWORD VALUE TO NAME LIST TOO (BCFF)
B36D KO, "T" GIVEN? IF SO, ERROR >>B347 BALL  —mm
gggz gggﬁEAggggs=(Bg§$) (BEBS) B412 COPY FILE NAME TO NAME LIST (9284)
op F N THEN FALL THR SXIT >>B4l1l
B37A COPY "L" KEYWORD VALUE (BE5F) B4lB  COPY ALL OF NAME, FA U ToE Bal
B37D TO CREATE (BEA6) BA41D ***kkxkkxxx "MON" AND "NOMON" COMMANDS **kkkdkkkhkkhhkhkdhdhdhshkhdnnd
B380 AND SET FILE INFO LISTS (BEBA)
B389 GO CREATE THE FILE <AD46> B41D IGNORE THESE COMMANDS AND
B38C ERROR? >>B349 B41E RETURN TO CALLER
B3BE CHECK FILE TYPE (BEB8)
B391 AGAINST HIS "T" VALUE (BE6A) B4LF *****kkkkx* [OOKUDP OPEN FILENAME ****kkkhkkkkkhkxrak ok kA h ok ok hhhas
B394 MISMATCH? >>B343 (RETURNS REFNUM OF OPEN FILE)
B396 NO, TYPE = TXT?
B398 NO >>B3AD B4LF -—-
B39A YES, GET RECORD LENGTH FROM AUXID (BEBA) B422 WAS PATHNAMEL GIVEN?
B3A3 WAS "L" KEYWORD VALUE GIVEN? B424 YES >>B42A
B3A5 YES, USE THAT INSTEAD >>B3AD
B3A7 OTHERWISE, SAVE AUXID RECORD LEN (BE6d) B426 NO, "SYNTAX ERROR"
B3AD ALLOCATE A NEW FILE BUFFER <ALFS> BA29 EXIT WITH ERROR
B3BO ERROR? >>B349
B3B2 GET BUFFER PAGE NO. (BC88) B42A ANY FILES CURRENTLY OPEN? (BE4D)
B3B5 AND STORE IN OPEN LIST (BECF) B42D HO, CAN'T FIND IT THEN >>B448
B3BA LEVEL = 7 (BF94) B42F YES, CLEAR EXEC FILE CLOSING FLAG (BE4E)
B3BF MLI: OPEN <BE70> B432 STORE FILE COUNT AS LOOP COUNTER
B3C2 NO ERRORS? >>BJ3CB B434 GET NEXT REFNUM (BC9B)
BA37 COMPARE FILENAMES <B462>
B3C4 -—- B43A NOT THE ONE? >>B443
B3C5 ERROR, FREE BUFFER FIRST <A24C> B43C ELSE, WE'VE GOT IT!
B3CA THEN EXIT WITH ERROR CODE B43E PICK UP APPROPRIATE REFNUM (BC9B)
B44l ——-
B3CB CHECK FILE TYPE AGAIN (BEBS) B442 AND RETURS WITH IT
B3CE °"DIR" FILEZ? B443 ELSE, NOT IT, TRY NEXT ONE
gggg Egs >>B3D3 B446 AND CONTINUE LOOPING >>B432

B3D3
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BASIC Interpreter (BI) —-— V1.1l --18 JUN 84 NEXT OBJECT ADDR: B446 BASIC Interpreter (BI) -- V1.1 --18 JUN 84 NEXT OBJECT ADDR: B4ED
ADDR DESCRIPTION/CONTENTS ADDR DESCRIPTION/CONTENTS

B448 CAN'T FIND IT, IS EXEC ACTIVE? (BE43) B4EE DROP OPEN- FILE COUNT (BE4D)

B44B NO, THEN WE MUST GIVE UP >>B45E B4F1 AND EXIT

B45¢ IS HE LOOKING FOR EXEC FILE? <B462>

B453 NO, GIVE UP >>B45E B4F2 hhkkkkkkkkdkk CLOSE ALL OPEN FILES **kkxkkkkkkkkhk Ak Ak kA kAR Ak Rk A rkkk

B457 YES, EXEC FILE CLOSING (BE4E)

B45C AND RETURN WITH EXEC'S REFNUM >>B43E B4F2 ANY FILES OPEN? (BE4D)

B4F5 NO >>B503
B45E "FILE NOT OPEN" ERROR B4F7 YES, EXEC NOT CLOSING (BE4E)
B461 RETURN WITH ERROR CODE B4FD CLOSE LAST FILE OPENED <B4A5>
B50¥ IF THAT WORKS, START ALL OVER AGAIN >>B4F2

B462 khkkkkdkkkkk COMPARE FILENAMES kkkkhkhkhkkkkhkhkhhkhkhkhdohrhhhkhkhhhhhhkrhkk Bsgz EXIT WHEN ALL ARE CLOSED

B462 REFNUM*32 FOR FILENAME INDEX B5¢03 ---

B468 PICK UP DIR FLAG FROM THIS ENTRY (BCFE) B5@5 SET CLOSE REFNUM TO ZERO (ALL FILES) (BEDE)

B474 SAME LENGTH AS HIS FILENAME? (9280) B5WA LEVEL = 7 (LEVEL ¢ FILES ALREADY CLOSED) (BF94)

B473 NO, CAN'T BE IT THEN >>B498 B5@F EXIT THRU MLI: CLOSE >>BE78

B476 MAKE SURE LENGTH DOES NOT EXCEED 29

B47A IF IT DOES' ONLY LOOK AT FIRST 29 8512 khkkdkkkdkkkk “POSITION" COMMAND AkhkhhkhkkkKXXRhkkkhkhhhkhkhhkhkhkhkkhkhkhhkhkhkkk

B47C USE $3A AS LOOP COUNTER

B481 COPY "L" OF THIS FILE TO KEYWORD (BCA4) B512 LOOKUP NAME OF FILE <B41F>

B48A --- B515 NOT OPEN? >>B57F

B48B COMPARE NAMES (928@) B517 SET REFNUM IN READ/WRITE PARMLIST (BED6)

B491 NO MATCH? EXIT WITH Z FLAG CLEAR >>B498 B51A AND SET NEWLINE LIST (BED2)

B498 MATCH, EXIT WITH Z FLAG SET B51D DIR FILE? (BE47)

B52¥ YES, GET OUT RIGHT NOW! >>B580¢
B499 *kkkkkkkkkdk SOTOGRE" (COMMAND X***kkhkdhkhkhhkhhkhhhhhkhhdhhrdhhdnhdd

B522 "F" OR "R" GIVEN? (BE57)

B499 —-- B527 WNO, INVALID PARM >>B57D

B49C PATHNAMEl GIVEN? B529 BOTH GIVEN?

B49E NO, CLOSE ALL FILES >>B4F2 B528 YES, INVALID PARM >>B57D

B4A@ YES, LOOK IT UP IN OPEN FILE TABLES <B41F> B52D JUST "R" GIVEN?

B4A3 NOT FOUND? >>B441l B52F NO, JUST "F" >>B53D

B4A5 FOUND IT, STORE REFNUM IN CLOSE LIST (BEDE) B531 JUST "R", COPY "R" VALUE TO "F" (BE65)
B4AB MARK BUFFER PAGE FREE (BC88) B534 ("R" AND "F" ARE ALIASES) (BE63)

B4AE EXEC CLOSING? (BE4E) B53D SET COUNT TO 239. (MAXIMUM LINE LEN)
B4Bl1 YES...NO NEED TO COMPRESS LISTS »>>B4CF B54C BUFFER IS AT $208 (BEDS)

B4B3 GET OPEN COUNT (LAST OPENED FILE NO.) (BE4D) B54F ——=

B4B7 SWAP BUFFERS (BC93) B551 NEW LINE CHAR IS EITHER $#D OR $8D (BED3)
B4C5 AND REFNUMS WITH THE LAST OPENED FILE (BC9B) B556 MLI: SET NEWLINE <BE7d>

B4CF --- B559 ERROR? >>B57F

B4D1 LEVEL = & (BF94)

B4D6 MLI: CLOSE <BE78> kkkkkxxk%k GKIP LINES BY READING THEM ****x%
B4D9 ERROR? >>B562

B4DB RELEASE THE BUFFER <A24C> B55B ——=

B4DE EXEC FILE CLOSING? (BE4E) B55E "F" = ¢? (BE64)

B4El NO >>B4EE B562 YES, DONE »>>B5&Y

B4E6 YES, EXEC NO LOWGER ACTIVE (BE43) B564 ELSE...

B4E9 AND NO LONGER CLOSING (BE4E) B566 MLI: READ NEXT FIELD (LINE) <BE7#>
B4ED RETURN TO CALLER B569Y LERROR? >>B57F

B56E DECREMENT "F" VALUE BY ONE
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BASIC Interpreter (BI) -- V1.l --18 JUN 84 NEXT OBJECT ADDR: B57B
ADDR DESCRIPTION/CONTENTS

B57B AND GO CHECK IT AGAIN >>B55B

B57D M"INVALID PARAMETER" ERROR

B57F ---

B580 EXIT TO CALLER

B581 kkkkkkkkkk*x COMPUTE HEW FILE POSITION khkdkkhhkkhkkhhkhkkkkhkhhkhkkkhkkhkkdkk

B581
B595

B59E
B5A6
B5A9
B5B8
B5BD
B5SBF
B5C8
B5CE
BS5D1

B5D2
B5D5

(COMPUTES ABSOLUTE FILE POSITION MARK)

ACCUM = CURRENT RECORD LENGTH (BCA4)
MARK = 0 (BEC8)

kkkkkkkk MARK = “R" * RECLEN khkkkkkhkkhkkk

SHIFT "R" VALUE RIGHT (BE66)

IF LOW BIT OFF, NO ADD »>>BS5BF

ADD ONE INSTANCE OF RECLEN TO MARK (BCAF)
OVERFLOW? >>B5D2

ACCUM OVERFLOW? >>B5D2

SCALE ACCUM (MULTIPLIER) UP BY 2 (BCAF)
IF "R" NON ZERO... (BE65)

CONTINUE LOOPING >>B59E

ELSE, EXIT TO CALLER

"RANGE ERROR"
RETURN

B5D6 kkkkkkkkkkd "READ“ CDMMAND dkkkhkdkhkhkkkkhhhhkhkkkhkhkhkdkkkhkhkhkrhhkkkkkhkdk

B5D6
B5D9
B5DB
B5DE
B5El
B5E4
B5E7
B5E9
B5EC
B5EE
B5F5

B5F7

B5F9
B5FF
BoW3

B637

B6OA
B6wC
B612
B621

B624
B626

LOOK UP FILE NAME <B41F>

NOT OPEN? >>B62B

ITS OPEN, STORE REFNUM IN READ/WRITE...
GET/SET... (BEC7)

AND SET NEWLINE PARMLISTS (BED2)

DIR FILE? (BE47)

YES, SPECIAL HANDLING REQUIRED >>B62C
NO, PRE-POSITION FOR "B", "F", OR "R" <B666>
ERROR POSITIOWING? >>B62B

ASSUME "L" = 239.

"L" GIVEN?

NO >>B6dC

YES, USE HIS "L" VALUE (BE5F)

UNLESS ITS »>256 >>B661

OR >239. >>Bool

DOUBLE QOUTE IT SO COMMAS COME THRU (9209)
READ INTO $201

IF NO "L", READ TO $209 (BED7)

NL CHAR = $4D/$8D (OR NOWE IF "L")
MLI: SET NEWLINE <BE7¢>

ERROR? >>B62B

(BED6)

(BED3)

BASIC Interpreter (BI) -- V1.1 --18 JUN 84 NEXT OBJECT ADDR: B628
ADDR DESCRIPTION/CONTENTS

B628 MARK INPUT "READ" FILE ACTIVE (BE44)

B62B AND RETURN

kkkkkkkk READ DIR FILE kkkkkkhkkhhkhkhhkhkkkkk

B62C SET READ/WRITE LIST REFNUM (BED®6)

B62F AND GET/SET LIST REFNUM (BEC7)

B634 READING TO $259 (BED7)

B63E INIT CAT FLAG TO FIRST LINE VALUE (BE4F)

B644 "R" GIVEN?

B647 NO, DONE >>B626

B64B YES, ZERO OUT MARK (BECS8)

B656 MLI: REWIND FILE <BE7@>

B559 ERROR? >>B660

B65D MARK INPUT FILE ACTIVE (BE44)

B66@ AND EXIT

B661 kkkkkkkkkkk "RANGE ERROR" khkhkhkkhkhkkkhhdkhhhhkhkkkhkhkhkhkhhkkhhkkhhkhkhhkkkkk

B661
B665

"RANGE ERROR" CODE
EXIT TO CALLER

B666 **kkkkxkkxk* PRE-POSITION FOR I/O khkhkkhkkhkkkkkkkkhkkhkkkhkrhkhkkhhkhkhdkrx

B666
B669
B66B
B66D
B66F
B671
B674
B676
B679
B67B
B68Y
B682
B685
B687
B68C
B690
B693
B699
B69C
B6A6
B6AS8
B6AA
B6AD
BOAF
B6B@
B6B2

"B", "F", OR "R" GIVEN?
NO, EXIT >>B6AF

upHP

NO >>B67B

YES, COMPUTE ABSOLUTE POSITION <B581>
ERROR? >>B661

NO, SET MARK TO NEW POSITION <B6A8>
ERROR? >>B6B#

"F" GIVEN? (BE57)

NO >>B687

SKIP LINES UNTIL "F" = @ <B53D>
ERROR? >>B6B#

"B" GIVEN? (BE57)

NO >>B6AF

MLI: GET MARK <BE79>

ERROR? >>B6B0

ADD "B" VALUE TO CURRENT MARK (BE5A)
(3 BYTE ADD) (BECS8)

OVERFLOW? >>B661

MLI: SET MARK <BE70>

ERROR? >>B6B@

EXIT TO CALLER
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BASIC Interpreter (BI) -- V1.1l --18 JUN 84 NEXT OBJECT ADDR: B6B2

ADDR DESCRIPTION/CONTENTS

BOB3 *k*kkkkxkkkk "WRITE" COMMAND **%kkkkhhkkkhkhhhkhhhhhhhhhkhhkhkhrkkhhkhkk

B6B3 LOOKUP OPEN FILE NAME <B41F>

B6B6 NOT AN OPEN FILE? >>B6C8

B6B8 STORE READ/WRITE REFNUM (BED6)

B6BB AND GET/SET REFNUM (BEC7)

B6BE AND NEWLINE REFNUM IN PARM LISTS (BED2)
B6Cl DIR FILE? (BE47)

B6C4 NO, OK >>B6CA

B6C6 YES, "FILE LOCKED" ERROR
B6C8 —--
B6C9 EXIT TO CALLER

B6CA DATA BUFFER AT $200

B6D4 PRE-POSITION FOR “"B", "F", AND "R" <B666>
B6D7 NO ERRORS? >>B6ED

B6D9 WAS ERROR A RANGE ERROR?

B6DB NO, REAL ERROR »>>B6C8

B6DD YES, MY RANGE ERROR OR MLI'S?

B6DF MINE... >>B6C8

B6El MLI'S...SET EOF FARTHER INTO FILE

B6E3 MLI: SET EOF <BE78>

B6E6 ERROR? >>B6C8

B6E8 AND THEN TRY AGAIN TO SET MARK <B676>
B6EB ERROR? THEN I GIVE UP >>B6C8

B6ED BUFFER IS AT HIMEM

B6F9 INDICATE OUTPUT "WRITE" FILE ACTIVE (BE45)
B6FD RETURN TO CALLER

BOFE ***kkkkkkxkk VADDPEND" COMMAND **k*kkkhhdkhkhhkhhhhhhkhhkhhhhhhhhrhkhkhs

B6FE -—--

B6FF LOOK UP NAME IN OPEN FILE LIST <B4lF>
B702 FOUND IT? >>B71¢

B795 1O, OPEN IT FIRST <B338>

B788 ERROR? >>B71E

B70A NO, REFNUM NON-ZERO? (BED®)

B76D YES, OK >>B711

B7¢F ELSE, BREAK!1!

B710 ——-

B711 REFNUM TO READ/WRITE PARM LIST (BED6)
B714 AND GET/SET LIST (BEC7)

B717 DIR FILE? (BE47)

B71A NO >>B720

NEXT OBJECT ADDR: B71A

BASIC Interpreter (BI) —— V1.1 --18 JUN 84

ADDR DESCRIPTION/CONTENTS

B71C YES, "FILE LOCKED"
B71E ~--
B71lF EXIT TO CALLER

B728 PICK UP "L" VALUE (BESF)

B729 DID USER SPECIFY ONE?

B72B YES... »>>B733

B72D NO, USE FILE'S CURRENT "L" VALUE (BEB9)
B733 —=-

B738 COMPUTE REFNUM*32 FOR INDEX INTO

B739 FILE NAME TABLE

B73E SAVE CURRENT "L" VALUE IN OPEN FILE (BCFF)
B741 NAME TABLE AND IN CURRENT RECLEN (BCA4)
B74D MLI: GET EQF <BE7@>

B758 ERROR? >>B71E

B752 1S "L" VALUE < 2? (NO SPECIFIC "L") (BCA5)
B755 NO >>B75E

B75C YES >>B763

B75E NO, FORCE TO RECORD BOUNDARY <B766>

B761 ERROR? >>B71E

B763 ELSE, GO SET EOF=MARK/OUTPUT FILE ACTIVE »>>B6El

B766 **kkkkkkkk*x pORCE TO EVEN RECORD BOUNDARY *%**kkkkkkdkkkkhhkkhhkhkhkhk
(FIND RECORD NUMBER OF THIS POSITION)

B766 —---

B768 COPY EOF TO ACCUM (BEC7)

B771 CLEAR MSB'S (BCB2)

B777 GET READY FOR A 24 BIT DIVIDE
B779 DIVIDE EOF BY... <AAD7>

B786 RECORD LENGTH (BCA4)

B79B —---
B7A1 WAS THERE A REMAINDER? (BCB3)
B7A5 NO, OK... »>B7CF

B7AB YES, CURRENT RECORD LEN LESS REMAINDER (BCB2)
B7B8 PLUS OLD EOF MARK (BEC8)

B7C2 GIVES NEW EOF ON AN EVEN RECORD BOUNDARY (BEC9)
B7CD "RANGE ERROR" POSSIBLE IF OVERFLOW OCCURS

B7CF RETURN TO CALLER

B7D *Xkkkkkkkkk GET FILE INFO **kkkkhkhkkhhhhkkkhhk kAR ARk kA ARk kkhk k&
B7DY SET NUMBER OF PARMS (19)

B7D5 MLI CODE FOR GET FILE INFO
B7D7 GO DO IT >>B7EE
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NEXT OBJECT ADDR: B7D7

B7D9 khkkdhdhkkkkk SET FILE INFO khhkkkkhkhkkhkhkhkhkhhkhkhkkhkhkhkkhhkkhkhkhkhhhhkkkkkk

B7D9 MODIFIED TIME/DATE = 2

B7E7 SET NUMBER OF PARMS (7)

B7EC MLI CODE FOR SET FILE INFO

B7EE EXIT THRU MLI: GET/SET FILE INFO >>BE70

B7Fl khkkhkhkkkkkkkx BI I/o INDIRECTION VECTORS khkkkhhkhhhhkhkhkkkhkhkhkkkkkkx

B7F1 DOSOUT VECTOR »>>BE38
B7F4 DOSIN VECTOR >>BE3A

B7F7 *kkkkkhkkkkk STATE I/O VECTORS TARBLE hkkkkhkhkkkkhkkhkhkhkhhkhkhhhhhkkkkkkkk

B7F7 IMMEDIATE MODE (STATE=0) CSWL/KSWL

B7FB DEFERRED MODE (STATE=4) CSWL/KSWL
B7FF (STATE=8) CSWL/KSWL
B8#3 (STATE=C) CSWL

B8@5 kkkkkkkkkkk SYSCTBL khkhkhkkkhhkhhkhkkkkkhkhhhkhhkhkrkkhkhkhhhkhkhkhkhkkkhhhkhkkkhkkx

LSB'S OF MLI CALL PARAMETER LISTS IN THE
BI GLOBAL PAGE ($BEXX)
B85 CREATE: $A#

DESTROY: $SAC RENAME: S$AF

B808 SFI: $B4 GFI: $B4 ONLINE: $Cé6
B8UB SPFX: $AC GPFX: $AC OPEN: $CB
B8VE NEWLINE:$D1 READ: $D5 WRITE: $D5
B8l11 CLOSE: $DD FLUSH: $DD SMARK: §$C6
B814 GMARK: $C6 SEOF: $C6 GEOF: $C6
B817 SBUF: $C6 GBUF: $Cé

BB19 **kxkkkkxkkxk ADPILESOFT TOKENS *Xx*kkkdhkhhhhhhhhkhhkhhdrhhhhhrhkrhxx
TOKENS REQUIRING SPECIAL ATTENTION HAVE
THEIR MSB OFF AND ARE AN OFFSET FROM A
JMP IN THE TRACE HANDLER IN THE BI

B8l9 FIRST IS $80 (END)

B823 CALL

B833 TRACE, NOTRACE, NORMAL
B837 INVERSE, FLASH

B83F RESUME

B843 LET, IF

B853 PRINT, LIST

B859 *kkkkkkkkx* COMMAND NAME TABLES *** ks kkkkkkhkdkhhhkkhkhhhkhhkhhhhkk
OFFSETS TO LAST CHARACTER OF EACH COMMAND
NAME IN THE COMMAND NAME TABLE BELOW.
COMMANDS ARE ARRANGED ACCORDING TO LENGTH
WITH THREE BYTE NAMES FIRST. IF THE MSB
OF AN INDEX IS ON, THEN THIS IS THE LAST

BASIC Interpreter (BI) -- Vi.l --18 JUN 84

B859
B85C
B85F
B862
B865
B868
B86B
B86E
B871
B874
B877

B878
B898
B8B8
B8DS8

NEXT OBJECT ADDR: B859

NAME OF THE GIVEN LENGTH (NEXT WILL BE
ONE BYTE LONGER).

g1 IN# B2 PR# 23 CAT

g4 FRE %5 BYE 96 RUN

@7 BRUN 98 EXEC 29 LOAD
YA LOCK 9B OPEN @C READ
YD SAVE UE BLOAD JF BSAVE
14 CHAIN 11 CLOSE 12 FLUSH
13 NOMON 14 STORE 15 WRITE
16 APPEND 17 CREATE 18 DELETE
19 PREFIX 1A RENAME 1B UNLOCK
1C VERIFY 1D CATALOG 1E RESTORE
1F POSITION

'BSAVERIFYBLOADELETEBYECATALOGOPE®
'NWRITEXECREATEFRESTORENAMEBRUNLO'
' CKCHAIN#FLUSHREADPOSITIONOMONPR# '
'PREFIXCLOSEAPPEND'

BBEQ **%kxkkxkikki*x COMMAND HANDLER ADDRESS TABLE *¥kkkkkdkkkhkhkrkhkhkhdd

BBE9
B3EB
B8ED
B8EF
BS8F1
B8BF3
B8FS
B8F7
B8F9
B8FB
BBFD
BBFF
B9W1
B9Y3
B9@S5
B947
B999
B9YUB
B9OD
B9YF
B911
B913
B915
B917
B919
B91B
B91D

ADDRESSES OF THE COMMAND HANDLER ROUTINES
FOR EACH COMMAND IN THE ORDER GIVEN ABOVE.

(EXTERNAL)
IN#
PR#
CAT
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BASIC Interpreter (BI) -- V1.1 --18 JUN 84 NEXT OBJECT ADDR: B91lF BASIC Interpreter (BI) -- V1.1 --18 JUN 84 NEXT OBJECT ADDR: B949
ADDR DESCRIPTION/CONTENTS ADDR DESCRIPTION/CONTENTS
B91F UNLOCK B949 CHAIN P G O G
B921 VERIFY B94B CLOSE e e e e e e X e e e e e e e
B923 CATALOG B94D FLUSH e e e e s s oo X oo v e e e e
B925 <RESTORE B94F NOMON e e e e e e e e e e e e e
B927 POSITION BY51 STORE v e e o X o X o0 e . X .
B929 "-" COMMAND B953 WRITE e X e s X X ... XX
B955 APPEND . . X XX X .. X X ..
BO2B **kkkkkkkkk PERMITTED KEYWORDS FOR CMDS **kkkkkkkkkkhkhhkdhhkhkhhkkk B957 CREATE e e e e XX o X e e e e e X .
TWO BYTES PER COMMAND IN THE ORDER ABOVE. B959 DELETE e e e e v e o X o0 X L
EACH ENTRY HAS 16 BIT SETTINGS FOR THE B95B PREFIX X ¢ oX oo oX o oo o X ..
PARAMETERS PERMITTED ON THAT COMMAND. B95D RENAME e s e s s o XX oo .. X .,
8000 = FETCH PREFIX, PATHNAME OPTIONAL B95F UNLOCK D G G
4900 = SLOT (FOR PR# OR IN#) B961 VERIFY e s X o X e s s s X e
2008 = DEFERRED COMMAND ONLY B963 CATALOG X..X.X.X.....X..
1999 = FILENAME IS OPTIONAL B965 RESTORE e e e e e e X e s e o X .,
980¢Y = IF FILE NOT FOUND, CREATE IT B967 POSITION . . X . + + + X ¢« + + + + . XX
2408 = “T"“ (FILE TYPE) PERMITTED B969 “-" e e s s e e e X 4 s s e o X .
9200 = PATHNAME2 (RENAME) PERMITTED
9109 = PATHNAMEl EXPECTED BO6B k*kkkkxkx*kk KEYWORD NAME TABLE X¥*k%kkkkdkkdkhhkhhkkkhhhhkhhhhhkhrhrhk
9080 = "A" (ADDRESS) PERMITTED
03406 = "B" (BYTE) PERMITTED B96B 'ABELSDFRV@'
9928 = "E" (END ADDRESS) PERMITTED
9919 = “L" (LENGTH) PERMITTED B975 *kkkkkkkk¥é* KEYWORD BIT POSITION TABLE **%kkdkkkkhkhkdbkhkhkhhkhhhhhdhkk
2098 = "@" (LINE NO.) PERMITTED BIT POSITIONS IN PERMITTED PARMS TABLE
9094 = “"S" AND/OR "D" (SLOT/DRIVE) FOR EACH KEYWORD IN THE ORDER GIVEN IN
8992 = "F" (FIELD) PERMITTED NAME TABLE. "V" IS @@ (NOT USED)
9991 = "R" (RECORD) PERMITTED
("v" IS IGNORED) B975 ~--—-
C PSDPFNTPPABEL @ S F R BO7F **kkkkkkkkk KEYWORD SIZE/OFFSET TABLE **%kkkkkhkhkkhdhhkkhhkkhkhkkk
o FLENE |analt | 11 /11 LOW 2 BITS - SIZE-1 OF VALUE IN BYTES
M XoFow i iTT {1V IDl | HIGH 6 BITS- OFFSET TO LAST BYTE OF VALUE
M TP Fr il HHEL LI I 11 FROM $BES8
N bRz 20 L1111
D Il tw bbbt BY97F A: 2 BYTES AT +1
B98Y B: 3 BYTES AT +4
B92B IN# e X v e i e e v X e s e e e e B931 E: 2 BYTES AT +6
B92D PR# e X e e e e X o v v v v o B982 L: 2 BYTES AT +8
B92F CAT X . .X .0 0X o000 X .. B983 S: 1 BYTE AT +9
B931 FRE e e e e e e e e e e e e e e e B984 D: 1 BYTE AT +A
B933 BYE e s e e s e e e e e e s e e B985 F: 2 BYTES AT +C
B935 RUN [ G ¢ .. . XX .. B986 R: 2 BYTES AT +E
B937 BRUN e s e e e e+ XXX XX X .. B987 V: 1 BYTE AT +1¢ { IGNORED)
B939 EXEC « e s s e . X .. . . XXX B988 @: 2 BYTES AT +11
B93B LOAD e e e v e e e X 4w w e e X ..
B93D LOCK e e e s e a0 X e s e e X . BY89 **kkkkkkkk*x PILE TYPES TABLES *X***kkhkkkkhhkhkhkhhhrhhkkhkkhkhk Ak kx
B93F OPEN X XX X, X X e FILE TYPE CODES, GIVEN IN INVERSE ORDER
B941 READ o X0 X X X XXX TO FILE TYPE NAMES WHICH FOLLOW.
B943 SAVE e e e o X o X L0 .. XL
B945 BLOAD e e e e o X XX XXX X ..
B9247 BSAVE e s e s XX L XXXXX . X .o
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BASIC Interpreter (BI) -- V1.1 ~-18 JUN 84 NEXT OBJECT ADDR: B989
ADDR DESCRIPTION/CONTENTS

B989 SFF = "SYS"

B98A $FE = "REL"

B98B S$FD = "VAR"

B98C $FC = "BAS"

B98D S$FB = “"IVR"

B98E $FA = “INT"

B98F §$F@ = "CMD"

B99¢ S$OF = "DIR"

B991 $06 = "BIN"

B992 $94 = "TXT"

B993 S$EF = "PAS"

B994 S$1A = “AWP"

B995 $1B = "ASP"

B996 $19 = "ADB"

B997 ---

B997 'ADBASPAWPPASTXTBINDIRCMDINTIVRBASVARRELSYS'

B9C1 khkkkkkkdkkkk MONTH TABLE hkhkkhkkkkkhhhhkkhkhkkkhkhkkkhkhkkkhkkhkhkhhkikkkkk

B9Cl1 'JANFEBMARAPRMAYJUNJULAUGSEPOCTNOVDEC'
BY9E5 '<NO DATE>'

BOEE **kkxkkk*xx%x [ TERTBL *¥* ¥k kb kkhh kb hhhhdkhhhhhhhhhhhhhhhhaadhddhshdk
MLI ERROR CODES WHICH HAVE BI EQUIVALENTS

B9EE ---

BAGL *kkkkkkkkdkk BTERTBL ¥X*hddhhdddkrdhdhhhhatrrhhhkdkdhhhhdkihhkhoh i
BI EQUIVALENTS TO MLI ERROR CODES ABOVE
(IF MLI CODE NOT FOUND, MAPS TO LAST CODE
IN THIS TABLE, $¢48 "1I/0 ERRROR")
BAGl ---

BAlS ***kkkkkkdkk TMNDEXS TO PACKED MESSAGES kkkkkkkkhkhhkkhhkkkkhhkdkhkhkhk
BY BI ERROR NUMBER

BAlS ---
BA29Q *¥*kkkkkkkx*x COMMON LETTERS IN MESSAGES kkhkhkhkhkkkkkhkkkkkkhdkhkhkkhkk

BA29 ~--
BA29 'ACDEFILMNORTU '

BASIC Interpreter (BI) =- V1.1 --18 JUN 84

NEXT OBJECT ADDR: BA38

BA38 ***kkxkkxkkx% [,pSS COMMON LETTERS khkhhkhkhhkkkhkhkhkhhkhhhkkhhkkhkhkhkkkkkhhk

BA38 ---
BA39 'BGHKPSVWXY/().:'

BA48 kkkkkkkkkkk PACKED MESSAGES dekdkhkhhkhkhkhkhkkhhkhkhkkhhkhkhkhkhkhkhkhkhkhkkkkkk

BA48 "COPYRIGHT APPLE COMPUTER"

BA58 " NAME "

BASB TAB($10)

BASD “TYPE BLOCKS "
BA66 TAB(S$1E)

BA68 "MODIFIED"

BA6C TAB($2F)

BAGE “CREATED "

BA72 TAB($49)

BA74 “ENDFILE SUBTYPE"

BA7E "BLOCKS FREE:"
BAB6 TAB($16)
BA88 “BLOCKS USED:"
BA91 TAB($2C)
BA93 “TOTAL BLOCKS:"

BA9C "RANGE ERROR" ERROR=§2
BAA3 "NO DEVICE CONNECTED" ERROR=$3
BAAE "WRITE PROTECTED" ERROR=§4
BAB7 "“END OF DATA" ERROR=§5

BABD "PATH NOT FOUND" ERROR=$6,§7

BACY

BAC6 "I/O ERROR" ERROR=$8
BACC "DISK FULL" ERROR=$9
BAD2 "FILE LOCKED" ERROR=§A
BADY9 "“INVALID PARAMETER" ERROR=§B
BAE3 "RAM TOO LARGE" ERROR=§C

BAFg “FILE TYPE MISMATCH" ERROR=§D
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BASIC Interpreter (BI) -, Vvi.l --18 JUN 84 NEXT OBJECT ADDR: BAFS BASIC Interpreter (BI) -- V1.1 --18 JUN 84 NEXT OBJECT ADDR: BC92
ADDR DESCRIPTION/CONTENTS ADDR DESCRIPTION/CONTENT
BC92 LENGTH OF STRINGS ONLY
BAFC "PROGRAM TOO LARGE" ERROR=SE ’
. BC94 OPEN FILES' BUFFER MSBS
BB@7 "NOT DIRECT COMMAND" ERROR=§F BC9B OPEN EXEC FILE BUFFER MSB
BB1ll "SYNTAX ERROR" ERROR=$10 BC9C OPEN FILES' REFERENCE NUMBERS
BCA3 OPEN EXEC FILE REFNUM
BB1l9 "DIRECTORY FULL" ERROR=§11
BCA4 CURRENT RECORD LENGTH
BB21 "FILE NOT OPEN" ERROR=§12 BCA6 NOT USED
BCA9 CHARACTER TO FLUSH WHEN PARSING (BLANK)
BB29 "DUPLICATE FILE NAME" ERROR=$13 BCAA MAXIMUM LENGTH TO PARSE |
BCAB ADDRESS OF COMMAND HANDLING ROUTINE
BB34 "FILE BUSY" ERROR=$14 BCAD SIZE OF KEYWORD VALUE -1 IN BYTES
BCAE OFFSET INTO KEYWORD PARMS TO LAST BYTE
BB3B "FILE(S) STILL OPEN" ERROR=$15 BCAF GENERAL PURPOSE 4 BYTE ACCUMULATOR
BB40@ BCB3 MONTH
BCB4 DAY
BB47 *k%kkkkkkk% YARTABLES *X*dkkhkhkhkhhhhhhhhhhhhhhkhkrhdhhhhhhhhrhkhkhd BCB5 YEAR
BCB6 ERROR MSG LEN OR LINE LEN FOR CAT/CATALOG
BB47 NUMBER OF PAGES TO ALLOCATE/FREE BCB7 ENTRY LENGTH IN DIRECTORY FILE
BB48 NOT USED BCB8 ENTRIES PER BLOCK IN DIRECTORY FILE
BB49 TOP OF BUFFERS FOR GARBAGE COLLECTION BCB9 FILE COUNT FROM DIRECTORY FILE
BB4A BOTTOM OF BUFFERS BCBB DIRECTORY, ENTRY NUMBER COUNTER

BB4B khkkkhkhkhkkkk $BB4B—$BC7A NOT USED hhkkkhhhkhhkhkhhhkhkkhkhkhhkhhkhkhkkkhhkhkkx

BB4B

NOT USED

BC7B hkkkkkkkkkk VARIABLES dkhkkkhkhhkhkkkhkhhhkhkhkhhkhkhkhkhkhkhkhrkhdhxhhhkkhkhkk

BC7B

BC7C
BC7D
BC7E
BC7F
BC8Y
BC81
BC82
BC83
BC85
BC37
BC88

SAVED HIMEM VALUE- DURING CHAIN LOAD
*kk%*k%*x* GARBAGE COLLECT MARKED GC:
GC: HIRANGE -~ WORKSAREASIZE
GC: WORKAREA MSB
GC: NUMBER OF PAGES IN WORKAREA
GC: LORANGE (START OF STRINGS TO COPY)
GC: HIRANGE (END OF STRINGS TO COPY)
ARRAYS START LSB
ARRAYS ENDING MSB+1
GC: START OF STRING AREA (ALSO PGM START)
GC: END OF STRING AREA
MSB ADJUST FACTOR FOR STRING POINTERS
PAGE FOLLOWING BLOCK BUFFER
**k%k%*kk*x* STORED VARIABLES FILE HEADER ***
COMBINED LEN OF SIMPLE/ARRAY VARS
LEN OF SIMPLE VARS ONLY
HIMEM WHEN VARS WERE COMBINED
LR O S S S e T ]
POINTER TO COMBINED VARIABLES/STRINGS
LENGTH OF COMBINED VARIABLES/STRINGS

*kkk

BCBC *kdkkkkkkkk PATHNAME 1 BUFFER Khkhhhhhkhhkhhhkhkhhhkhkhkhhkhhhkkhkhkkhkhkkx

BCBC
BCBD
BCFD

COMMAND OR PATH LENGTH
TXBUF (COMMAND OR PATHNAME STRING)
NOT USED

BCFE khkkhkkhkkkkkk QOPEN FILE NAME TABLE khhkkhhkhkhkkhkhhhkhkhhkkhkkhkkhkdkkhx

(EACH ENTRY IS 32 BYTES LONG)
(THERE ARE 8 ENTRIES)

FILE €: LENGTH OF NAME
FILE d: L VALUE LSB
FILE ©: L VALUE MSB

FILE ©: START OF NAME STRING
(FILE NAME IS STORED BACKWARDS)
LAST 2 BYTES NOT USED
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BASIC INTERPRETER GLOBAL PAGE

This page of memory is rigidly defined by the ProDOS BI.
Fields given here will not move in later versions of ProDOS and
may be referenced by external, user-written programs. Future
additions to the global page may be made in areas which are
marked "Not used”.

ProDOS BI Global Page

NEXT OBJECT ADDRESS: BE@@

ADDR LABEL CONTENTS

BE#@-BE@2 BI.ENTRY JMP to WARMDOS (BI warmstart vector).

BE@3~BE@5 DOSCMD JMP to SYNTAX (BI command line parse and
execute).

BE@J6-BE@8 EXTRNCMD JMP to user-installed external command
parser.

BE@9~-BEGB ERROUT JMP to BI error handler.

BE@C-BEOE PRINTERR JMP to BI error message print routine.
Place error number in A-register.

BEOF ERRCODE ProDOS error code {also at $DE, Applesoft
ONERR code).

BE1@~-BE1F OUTVEC Default output vector in monitor and for
each slot (1-7).

BE20~-BE2F INVEC Default input vector in monitor for each
slot (1-7).

BE30-BE31 VECTOUT Current output vector.

BE32-BE33 VECTIN Current input vector.

BE34-BE35 VDOSIO BI's output intercept address.

BE36=-BE37 BI's input intercept address.

BE38-BE3B VSYSIO BI's internal redirection by STATE.

BE3C DEFSLT Default slot.

BE3D DEFDRV Default drive.

BE3E PREGA A-register savearea.

BE3F PREGX X-register savearea.

BE40 PREGY Y-register savearea.

BE41 DTRACE Applesoft TRACE is enabled flag (MSB on).

BE42 STATE Current intercept state. # = immediate
command mode. >3 = deferred.

BE43 EXACTV EXEC file active flag (MSB on).

BE44 IFILACTV READ file active flag (MSB on).

BE45 OFILACTV WRITE file active flag (MSB on).

BE46 PFXACTV PREFIX read active flag (MSB on).

BE47 DIRFLG File being READ is a DIR file (MSB on).

BE48 EDIRFLG End of directory flag (no longer used).

BE49 STRINGS String space count used to determine when
to garbage collect.

BE4A TBUFPTR Buffered WRITE data length.

BE4B INPTR Command line assembly length.

BE4C CHRLAST Previous output character (for recursion
check) .

BE4D OPENCNT Number of files open (not counting EXEC).

BE4E YXFILE EXEC file being closed flag (MSB on).

BE4F CATFLAG Line type to format next in DIR file
READ.

BE5@~BES51 XTRNADDR External command handler address.

BES52 XLEN Length of command name (less one).
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ProDOS BI Global Page

NEXT OBJECT ADDRESS: BE53

ADDR LABEL CONTENTS

BES53 XCNUM Number of command:
$00 = external $@B = OPEN $15 = WRITE
$01 = IN# $8C = READ $16 = APPEND
$02 = PR# $0D = SAVE $17 = CREATE
$03 = CAT $OE = BLOAD $18 = DELETE
$04 = FRE $OF = BSAVE $19 = PREFIX
$05 = BYE $10 = CHAIN $1A = RENAME
$86 = RUN $11 = CLOSE $1B = UNLOCK
$87 = BRUN $12 = FLUSH $1C = VERIFY
$48 = EXEC $13 = NOMON $1D = CATALOG
$89 = LOAD $14 = STORE $1E = RESTORE
$OA = LOCK $1F = POSITION

BE54-BE55 PBITS Permitted command operands bits:
$8008 Prefix needed. Pathname optional.
$4000 Slot number only (PR# or IN%#).
$2088 Deferred command.
$1008 File name optional.
$0808 If file does not exist, create it.
$0408 T: file type permitted.
$0200¢ Second file name required.
$0100 First file name required.
$0980 AD: address keyword permitted.
$0940 B: byte offset permitted.
$0020 E: ending address permitted.
$0010 L: length permitted.
$0908 @: line number permitted.
$0884 S or D: slot/drive permitted.
$0082 F: field permitted.
$8001 R: record permitted.
(V always permitted but ignored.)

BE56-BES57 FBITS Operands found on command line. Same bit

assignments as above.

BE58~BE59 VADDR A keyword value.

BE5A~-BESC VBYTE B keyword value.

BE5D-BESE VENDA E keyword value.

BES5F-BEGD VLNTH L keyword value.

BE61 VSLOT S keyword value.

BE62 VDRIV D keyword value.

BE63-BE64 VFELD F keyword value.

BE65-BE66 VRECD R keyword value.

BE67 VVOLM V keyword value {ignored).

BE68~BE69 VLINE @ keyword value.

BE6A VTYPE T keyword value (in hex).

BE6B VIOSLT PR# or IN# slot number value.

ProbDOS BI Global Page

NEXT OBJECT ADDRESS: BE6C

BE6C-BE6D
BE6E~BE6F
BE70-BEB84

BE85
BEB6-BE87

BE88~BESA
BE8B-BESE

BE9F
BEA@J-BEAB
BEAC-BEAE

BEAF-BEB3
BEB4-BECS

BEC6-BECA

BECB-BED#
BED1-BED4
BED5-BEDC
BEDD-BEDE
BEDF-BEF4
BEF5-BEF7

BEF8-BEFA
BEFB
BEFC-BEFF

VPATHL
VPATH2
GOSYSTEM
SYSCALL
SYSPARM
BADCALL
BISPAREl
SCREATE
SSGPRFX

SRENAME
SSGINFO

SONLINE

SOPEN
SNEWLN
SREAD
SCLOSE
CCCSPARE
GETBUFR

FREEBUFR

Primary pathname buffer (address of
length byte).

Secondary pathname buffer (address of
length byte).

Call the MLI using the parameter tables
which follow,

MLI call number for this call.

Address of MLI parameter list for this
call.

Return from MLI call.

MLI error return: translate error code to
BI error number.

Not used.

CREATE parameter list.

GET_PREFIX, SET_PREFIX, DESTROY parameter
list.

RENAME parameter list.

GET_FILE_INFO, SET_FILE_INFO parameter
list.

ONLINE, SET_MARK, GET_MARK, SET_EOF,
GET_EOF, SET_BUF, GET_BUF, QUIT parameter
list.

OPEN parameter list.

SET NEWLINE parameter list.

READ, WRITE parameter list.

CLOSE, FLUSH parameter list.

"COPYRIGHT APPLE, 1983"

GETBUFR buffer allocation subroutine
vector.

FREEBUFR buffer free subroutine vector.
Original HIMEM MSB.

Not used.
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Disk Controller Boot ROM -- Apple II/II+/Ie

NEXT OBJECT ADDR:

0026
9328
233C
933D
0049
0941

2100
@300
8356
5800
@801
cess
ce8l
c@89
c@8a
c@8c
CH8E
FCA8
FF58

CeP@ ***xkkxkk*x%% pUIL,D READ TRANSLATE TABLE hkhkhhkhkhkhkkhhhkkhkkkhkhkhkhkkkkkd

(oY1)
Cc602
C606
Cc609
C6dA
celC
C6VE
Co6l0
Cc6l12
Cc6l4
C616

i
DESCRIPTION/CONTENTS

MODULE STARTING ADDRESS

2222222222222 2222222 2222222222 2 22X 2]

* *
* BOOT ROM - APPLE DISK CONTROLLER *
* FOR APPLE I1I, II+, AND IIe. *
* THIS CODE RESIDES FROM $C600 *
* TO $C6FF, IT LOADS TRACK © *
* SECTOR @ INTO RAM AT $800 AND *
* JUMPS TO IT *
* *
* *

kkkdhhkhhhhkhhkhkhhhhkhhhkhhkhkkhkdhhkkhkhkkhkk

kkkkkkk*x ZERO PAGE ADDRESSES ***xkkkkkdkkki

SECTOR BUFFER POINTER

SLOT NUMBER * 16 FOR INDEX
WORKBYTE

SECTOR WANTED

TRACK FOUND

TRACK WANTED

*kkkkkkk EXTERNAL ADDRESSES **kdkkkkkkkikx

SYSTEM STACK
AUXILIARY BUFFER
TRANSLATE TABLE
SECTORS TO LOAD
ENTRY POINT

PHASE# OFF

PHASE@ ON

MOTOR ON

DRIVE SELECT

READ DATA REGISTER
SET READ MODE
MONITOR WAIT ROUTINE
RTS

SIGNATURE

INITIALIZE TABLE VALUE INDICATOR

STORE BIT PATTERN

SHIFT PATTERN LEFT ONE BIT

ARE THERE ANY TWO ADJACENT BITS ON?

NO, TRY ANOTHER PATTERN »>>C6lE

YES, TURN OFF RIGHTMOST OF EACH GROUP OF ZEROES
FLIP BITS, PAIR OF ZERO BITS NOW SINGLE ONE BIT
HIGH BIT ALWAYS ON/TURN OFF BIT WE MISSED BEFORE
-—— >>ColE

SHIFT PATTERN RIGHT, MUST HAVE ONLY ONE BIT ON

Disk Controller Boot ROM -- Apple II/II+/IIe

NEXT OBJECT ADDR: C617

ADDR DESCRIPTION/CONTENTS
C617 IF MORE THAN ONE BIT ON, TRY ANOTHER PATTERN >>Cél4
C619 FOUND ONE, GET TABLE VALUE
C61A AND STORE IT IN TABLE (©356)
C61D INCREMENT TABLE VALUE INDICATOR
C61E GET NEXT BIT PATTERN, DONE YET
C61F NO, GO CHECK IT OUT >>Céd6

C62]1 **kxkkkkdkkk DETERMINE SLOT, TURN DRIVE ON **kkkkkhkkkhkkkkhkkdkkikd

C621
C624
C625
C628
C62C
C62E
C62F
C635
c638

CALL A KNOWN RTS <FF58>

GET STACK POINTER

GET HIGH BYTE OF WHERE WE ARE (9100)
TIMES 16 TO GET SLOT

SAVE SLOT

PUT IN X REG FOR INDEX

INSURE READ MODE (C@8E)

SELECT DRIVE 1 (C@8A)

TURN THE MOTOR ON (C@89)

C63B ***kkkkkkkkxkx DECAT,TBRATE DISK ARM **kdkkkdkhkdhhhkhhkhkhhhrhkhdhkhkd

C63B
Cé63D
C649
C641
C643
C644
C646
Cc647
C64A
C64F
C650

PREPAIR TO STEP THE ARM 8¢ PHASES
TURN A PHASE OFF (C@88@)

PUT COUNTER IN ACCUMULATOR

CREATE A PHASE NUMBER (©-3)
DOUBLE IT FOR PROPER INDEX
COMBINE WITH SLOT FOR FINAL INDEX
PUT INDEX IN X REGISTER

TURN A PHASE ON (C@81)

DELAY ABOUT 28 MICROSECONDS
DECREMENT COUNTER

LOOP UNTIL ALL 8J ARE DONE >>C63D

C652 kkkkkkkkhkkk INITIALIZATION khkhkhhhkhhhhhkhhhkkhkhhkhhkhkkkhkhkhhkhkkkkhkhik

C652
C654
C656
C65A
C65C
C65D

SECTOR TO FIND -> $00

TRACK TO FIND -> $00

MAIN BUFFER POINTER ($26) -> $0800
CLEAR THE CARRY

PUSH STATUS ON STACK

CO65E ***kkkkkkkxkxkx gRARCH FOR A VALID HEADER **%*k&kkkkkkkkdkkhkhhkhkdhhkdkik

C65E
Cé61
C663
C665
Ce67
(61157
coe6C

CHECK DATA REGISTER (C@8C)

LOOP UNTIL DATA IS VALID >>C65E
IS IT A $D5?

NO, TRY AGAIN >>C65E

YES, CHECK REGISTER AGAIN (C¥8C)
LOOP UNTIL VALID »>>C667

IS IT AN $AA
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Disk Controller Boot ROM -- Apple II/II+/IIe

NEXT OBJECT ADDR: C66E

ADDR DESCRIPTION/CONTENTS
C66E NO, SEE IF ITS A $D5 »>>C663
C678 YES, DELAY FOR REGISTER TO CLEAR
C671 CHECK REGISTER (C@8C)
C674 LOOP UNTIL VALID >>Cé671
C676 IS IT A $96
C678 YES, WE FOUND AN ADDRESS HEADER »>>C683
C67A NO, HAVE WE FOUND ONE PREVIOUSLY?
C67B IF NOT, START OVER »>>C65C
C67D WAS IT AN $AD?
C67F YES, WE FOUND A DATA HEADER >>C6A6
C681 NO, START OVER >>C65C

C683 *kkkkkkkkkk DECODE ADDRESS FIELD ****kkkhkdkdkkhkhkhkhkhkhkhkdkhkhkrhhhkhhhhkddkh

ce683
C685
ce87
C68A
c68C
C68D
C68F
C692
C694
C696
C697
c699
C69A
C69C
C69E
CoAl
C6A2
C6A4

INITIALIZE COUNTER

SAVE VALUE DECODED; WILL BE TRACK ON LAST PASS
READ DATA REGISTER (C@8C)

LOOP UNTIL DATA VALID >>C687

SHIFT BITS INTO POSITION X1X1X1X1l

SAVE FOR LATER

READ REGISTER FOR NEXT BYTE
LOOP UNTIL VALID >>C68F
COMBINE WITH PREVIOUS 1X1X1X1X AND X1X1X1X1l
DECREMENT COUNTER, DONE YET?

NO, DO ANOTHER >>C685

KEEP THE STACK CLEAN

IS THIS SECTOR WE WANT?

NO, START OVER >>C65C

GET TRACK FOUND

IS IT TRACK WE WANT?

NO, START OVER »>>C65C

YES, INDICATE ADDRESS FOUND, GO LOOK FOR DATA FIELD

(ce8c)

>>C65D

CORG **x*kkkkkkkdk*x RRAD DATA FIELD ***kdkkkkdkkhhkkhhhhhhkdhhhhrkkhhkrkrk ik

C6A6
Co6A8
COAA
C6AD
COAF
C6B4
C6B5
C6B8
C6BA
C6BC
C6BF
Ce6Cl
cece
cecCs
cé6cC9
C6CB

INITIALIZE OFFSET (AUXILIARY BUFFER)
READ DATA REGISTER (C@8C)

LOOP UNTIL VALID >>C6AA
EXCLUSIVE-OR WITH TRANSLATE TABLE
DECREMENT OFFSET

STORE BYTE IN AUXILIARY BUFFER
LOOP UNTIL BUFFER FULL >>C6A8
INITIALIZE OFFSET (MAIN BUFFER)
READ DATA REGISTER (C@8C)

LOOP UNTIL VALID »>>C6BC
EXCLUSIVE-OR WITH TRANSLATE TABLE
STORE BYTE IN MAIN BUFFER
INCREMENT OFFSET

LOOP UNTIL BUFFER FULL >>C6BA
READ DATA REGISTER (C#8C)

(92D6)

(9300)

(92D6)

Disk Controller Boot ROM -~ Apple II/II+/Ile

NEXT OBJECT ADDR: C6CE

ADDR DESCRIPTION/CONTENTS
C6CE LOOP UNTIL VALID >>C6CB
C6DJ 1S CHECKSUM OKAY? (©2D6)
C6D3 NO, START OVER »>>C65C

C6D5 *******%kk* MERGE MAIN AND AUXILIARY BUFFERS****¥**%¥&kksskakhhh

céD5
c6D7
ceD9
C6DA
céeDC
C6El
C6E6
C6ES8
C6E9

INITIALIZE OFFSET (MAIN BUFFER)
INITIALIZE OFFSET (AUXILIARY BUFFER)
DECREMENT OFFSET (AUX BUFFER)

IF LESS THAN ZERO RESET IT »>>Cé6D7

GET BYTE FROM MAIN BUFFER

ROLL IN TWO BITS FROM AUXILIARY BUFFER
SAVE COMPLETED DATA BYTE

INCREMENT OFFSET (MAIN BUFFER)

LOOP UNTIL WHOLE BUFFER IS DONE >>C6D9

C6EB ******%x*%k** DERTERMINE IF THERE 1S MORE TO DO**kkkkkkkkkkkhhkhhkkkk

C6EB
C6ED
C6F1
C6F6
CoF8

INCREMENT MAIN BUFFER POINTER
INCREMENT SECTOR NUMBER

IS THERE ANOTHER SECTOR TO LOAD? (©800)
YES, GO DO IT >>Cé6D3
NO, ENTER CODE WE JUST LOADED »>>@8041

COFB **kkkkdkkkkk [UNUSED ***¥*khhhkhhhhkhhhhhhhohhhhhhhhhhkhhkhhrhhhhhhkdkhhk

C6FB

5 BYTES AT END OF PAGE ARE UNUSED
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Disk Controller Boot ROM -- Apple IIc NEXT OBJECT ADDR: C552 Disk Controller Boot ROM -- Apple IIc NEXT OBJECT ADDR: C552
ADDR DESCRIPTION/CONTENTS ADDR DESCRIPTION/CONTENTS
C552 MODULE STARTING ADDRESS C552 *kkkkkkkhikdk QIOTS5 CODE *hkkkkhkhkrkhhkdhhhhhhhhhhkhhhhhhkhhkkhhhhhhdkk

kR Rk hkRkkkkkkhkkhk kA kX kX kAR F kR dk THE FOLLOWING TWO ROUTINES ARE IN THE $ng0

AREA BUT ARE USED BY THE $C6880 LOGIC.
BOOT ROM - APPLE //c CONTROLLER ROM

THIS CODE RESIDES FROM $C552
TO $C6FF. IT LOADS TRACK @
SECTOR @ INTO RAM AT $80@ AND
JUMPS TO IT. IF BOOT FAILS IT
THEN TRIES TO BOOT SLOT 5,

THE PROTOCOL CONVERTER.

Ch52 *kkkkkkkkik BOOTFAIL **%%%kkhkdhdhddhhkdhddhdhdhdhdhdkkdhdkdhdkikkidkikkhidkddhkhkdddkii

COME HERE IF BOOT FAILS. PUT MESSAGE ON
SCREEN AND GO TO SLEEP FOREVER.

C552 17 CHARACTERS IN MESSAGE
C557 PUT AT BOTTOM OF SCREEN (27DB)

C55D ,THEN GO TO SLEEP >>C55D
THIS 1S THE VERSION OF THE IIC ROM

THAT SUPPORTS THE UNIDISK 3.5,
26 JULY 85.

C55F 'Check Disk Drive'

* % % ¥ ¥ o % ok % H o * * *

CHGF %*xkkkkkkkkk SKIP OVER MISCELLANEQUS CODE ***kkkkkkkkkkkkhkhhkhkkhhkkik

* %k % ok ok * % % ¥ % ¥ F F ¥

dede gk ok o ok ok ok ok d ke & K ok ok ok o ok o K ok ok % g g ok ok ok ok ke ke ke

C56F SLOT 5 LOGIC IN HERE
ek k% & ko ok ZERO PAGE. ADDRESSES **%%%kdkdkdkdkkik

CS58E **kkkkkkkik BUILD READ TRANSLATE TABLE ***%%&kkkkkhkkhkkkhhhkhhhkhkhkk

2001 SLOT PAGE PUT HERE DURING AUTOBOOT

" NK} RETRY COUNT (HIGH BYTE) C58E INITIALIZE BIT PATTERN

2826 SECTOR BUFFER POINTER C59¢9 INITIALIZE TABLE VALUE INDICATOR

0328 SLOT NUMBER * 16 FOR INDEX C592 STORE BIT PATTERN

9¥3C WORKBYTE C595 SHIFT PATTERN LEFT ONE BIT

033D SECTOR WANTED C596 ARE THERE ANY TWO ADJACENT BITS ON?

0040 TRACK FOUND C598 NO, TRY ANOTHER PATTERN >>CS5AA

2041 TRACK WANTED C59A YES, TURN OFF RIGHTMOST OF EACH GROUP OF ZEROES
BJ4F DRIVE TO BOOT FROM C59C FLIP BITS, PAIR OF ZERO BITS NOW SINGLE BIT, ETC

C59E HIGH BIT ALWAYS ON/TURN OFF BIT WE MISSED BEFORE
¥kkkkkdkk EXTERNAL ADDRESSES **¥**kdkidssi C5A0 --- >>C5AA

C5A2 SHIFT PATTERN RIGHT, MUST HAVE ONLY ONE BIT ON

2300 AUXILIARY BUFFER C5A3 IF MORE THAN ONE BIT ON, TRY ANOTHER PATTERN >>C5A0
0356 TRANSLATE TABLE C5A5 FOUND ONE, GET TABLE VALUE

@7DB SCREEN LOCATION C5A6 AND STORE IT IN TABLE (©356)

0809 SECTORS TO LOAD C5A9 INCREMENT TABLE VALUE INDICATOR
2801 ENTRY POINT C5AA GET NEXT BIT PATTERN, DONE YET?
ca8g PHASE®G OFF C5AB NO, GO CHECK IT OUT »>>C592

Cd8l PHASEY ON C5AD MAIN BUFFER POINTER ($26) -> $0800
co88 MOTOR OFF C5B1 INITIALIZE RETRY COUNT (LOW BYTE)
ce89 MOTOR ON C5B3 RETURN TO CALLER

c@8c READ DATA REGISTER

COBE SET READ MODE

C5B4 *%kkkkkkkkk SKIP OVER MISCELLANEOQUS CODE **%kdkhkdkdhhdhhhhkhkhhddhhkhk
COEA DRIVE SELECT

FCA8 MONITOR WAIT ROUTINE C5B4 SLOT 5 LOGIC IN HERE
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Disk Controller Boot ROM -- Apple Ilc NEXT OBJECT ADDR: C5F5

ADDR DESCRIPTION/CONTENTS

C5F5 **kxkkkdkdk JUMP TO BOOTFAIL ****hkkhkhkhkkhkdddhhhhhkhhkhhkhrdkhkdhk
C5F5 BRANCH TO BOOTFAIL >>C552

C5F8 REMAINING 8 BYTES NOT USED BY DISK II >>C576

C60QF **kkkkkkkxkx INITTIALIZATION **kkkkkkkkkhhhkkhhhhkhkkrhkrhhhhhhhkhtdhkd

C60@ SIGNATURE
C602 SET DRIVE -> 1
C604 INITIALIZE RETRY COUNT (HIGH BYTE)

C6Q8 **kkkkkkxkkk* QELECT DRIVE AND TURN IT ON ***kkkkkkkkkkkkkkhkkkhhkkk

c6d8 ---

C60B INITIALIZE SLOT (6)

C60D INITIALIZE DEVICE (1 OR 2)

C60F SAVE DRIVE NUMBER ON STACK

C619 INSURE READ MODE (COS8E)

C616 GET DRIVE NUMBER BACK

C617 SELECT APPROPRIATE DRIVE (C@EA)
C61A TURN MOTOR ON (C@89)

COLlD ***k*xkkkkx* RRCALIBRATE DISK ARM *¥%%kdddhdkhkdhkdkhdkhdkhhhdkhdkhkhdkrhrdn

C61D PREPAIR TO STEP THE ARM 8¢ PHASES
C61F TURN A PHASE OFF (C@880)

€622 PUT COUNTER IN A REGISTER

C623 CREATE A PHASE NUMBER (@-3)

C625 DOUBLE IT FOR PROPER INDEX

C626 COMBINE WITH SLOT FOR FINAL INDEX
C628 PUT INDEX IN X REGISTER

C629 TURN A PHASE ON (C@81)

C62C DELAY ABOUT 2@ MICROSECONDS

C631 DECREMENT COUNTER

C632 LOOP UNTIL ALL 80 ARE DONE »>>C61lF

C634 **kkkkkkkkkx TNTTIALIZATION ***kkkkhkhkhkhkkhhhkhkhkhhhkhdhhhhhohhhdd

c634 -——-

C636 SECTOR TO FIND -> $G0

C638 TRACK TO FIND -> $0#

C63A BUILD THE TRANSLATE TABLE <C58E>

C63D ****¥%xkk**** COUNT RETRIES AND INDICATE ERROR IF BOOT FAILS***x*%*

C63D INITIALIZE RETRY COUNT
C63F CLEAR THE CARRY

C648 PUSH STATUS ON STACK
C641 KEEP STACK CLEAN

C642 GET SLOT

Disk Controller Boot ROM -~ Apple IIc NEXT OBJECT ADDR: C644

ADDR DESCRIPTION/CONTENTS

C644 DECREMEMT RETRY COUNT, TRY AGAIN?

C646 YES, GO DO IT »>>C656

C648 NO, TURN DRIVE OFF (C@88)

C64B AUTO BOOT FROM SLOT6?

C64F NO, FAIL NOW >>C5F5

C651 MAYBE SLOT 5 WILL TALK TO US >>C500

C654 TWO BYTES NOT USED >>0002

C656 ——-

C657 DECREMENT RETRY COUNT (LOW BYTE)

C658 IF NOT ZERO, TRY AGAIN >>C65E

C65A IF SO, GO DECREMENT RETRY COUNT (HIGH BYTE) >>C641
C65C SPACE FILLER TO POSITION CODE BELOW >>C63D

C6HE **kkkkkkkxk*x GEARCH FOR A VALID HEADER hhkkhkhkhkhhkkhkhhkkkkkkhkkhhhkdhk

C65E CHECK DATA REGISTER (C¢8C)

€661 LOOP UNTIL DATA IS VALID >>C65E
C663 IS IT A $D5?

C665 NO, TRY AGAIN >>Cé657

C667 YES, CHECK REGISTER AGAIN (cesc)
C66A LOOP UNTIL VALID >>Cé667

C66C 1S IT AN S$SAA

C66E NO, SEE IF ITS A $D5 >>C663

C678 YES, DELAY FOR REGISTER TO CLEAR
C671 CHECK REGISTER (CH8C)

C674 LOOP UNTIL VALID >>C671

Cc676 1S IT A $96

C678 YES, WE FOUND AN ADDRESS HEADER »>>Cé683
C67A NO, HAVE WE FOUND ONE PREVIOUSLY?
C67B IF NOT, START OVER >>C63F

C67D WAS IT AN S$AD?

C67F YES, WE FOUND A DATA HEADER >>CO6A6
C68l1 NO, START OVER »>>C63F

C683 ***xkxkkxkkxk*x NHECODE ADDRESS FIELD dkhhkhdkhhkkhkkkhkhkhhkhkhhkhkkkhkhhkkkkik

C683 INITIALIZE COUNTER

C685 SAVE VALUE DECODED, WILL BE TRACK ON LAST PASS
C687 READ DATA REGISTER = (C@8C)

C68A LOOP UNTIL DATA VALID >>C687

C68C SHIFT BITS INTO POSITION X1X1X1X1

C68D SAVE POR LATER

C68F READ REGISTER FOR NEXT BYTE (CW8C)

C692 LOOP UNTIL VALID >>Cé68F

C694 COMBINE WITH PREVIOUS 1X1X1X1X AND X1X1iX1X1
C696 DECREMENT COUNTER, DONE YET?

C697 NO, DO ANOTHER »>>C685

C699 KEEP THE STACK CLEAN

C69A IS THIS SECTOR WE WANT?

C69C NO, START OVER >>C63F

C69E GET TRACK FOUND
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Disk Controller Boot ROM —-- Apple IIc NEXT OBJECT ADDR: C6A@
ADDR DESCRIPTION/CONTENTS

C6A0 IS IT TRACK WE WANT?

C6A2 NO, START OVER »>>C63F

C6A4 YES, INDICATE ADDRESS FOUND, GO LOOK FOR DATA FIELD >>C642

COAG ****kxkkkkkk RRAY DATA FIELD *%*kkkdhhkkhhhkkhhhhkhhkhhkhhhdhhhhidkdrdkkk

C6A6
C6A8
C6AA
C6AD
C6AF
CoB4
C6BS
C6B8
C6BA
C6BC
C6BF
CeCl
cecCe
cecs
ceéec9
C6CB
C6CE
C6DY
C6D3

INITIALIZE OFFSET (AUXILIARY BUFFER)
READ DATA REGISTER (C@8C)

LOOP UNTIL VALID >>C6AA

EXCLUSIVE-OR WITH TRANSLATE TABLE (92D6)
DECREMENT OFFSET

STORE BYTE IN AUXILIARY BUFFER (0304)
LOOP UNTIL BUFFER FULL >>C6A8
INITIALIZE OFFSET (MAIN BUFFER)

READ DATA REGISTER (C@8C)

LOOP UNTIL VALID >>C6BC

EXCLUSIVE-OR WITH TRANSLATE TABLE (@2D6)
STORE BYTE IN MAIN BUFFER

INCREMENT OFFSET

LOOP UNTIL BUFFER FULL »>>Cé6Ba

READ DATA REGISTER (C¢8C)

LOOP UNTIL VALID >>Cé6CB

IS CHECKSUM OKAY? (©2D6)

NO, START OVER >>C6A2

C6D5 **kkkkktkk* MERGE MAIN AND AUXILIARY BUFFERSF*#*¥Xkkkhkakhd Ak ¥k 4%

CeD5
CceD7
céD9
CéDA
ceDncC
C6ELl
C6E6
C6ES8
C6E9

INITIALIZE OFFSET (MAIN BUFFER)
INITIALIZE OFFSET (AUXILIARY BUFFER)
DECREMENT OFFSET (AUX BUFFER)

IF LESS THAN ZERO RESET IT »>>C6D7

GET BYTE FROM MAIN BUFFER

ROLL IN TWO BITS FROM AUXILIARY BUFFER
SAVE COMPLETED DATA BYTE

INCREMENT OFFSET (MAIN BUFFER)

LOOP UNTIL WHOLE BUFFER IS DONE »>>C6D9

COEB **kkkkkkkkxk DETERMINE IF THERE IS MORE TO DO**kkkkkkkkkkkkkkhkihkk

C6EB
C6ED
C6F1
CoFo6
C6F8

CoFB

INCREMENT MAIN BUFFER POINTER

INCREMENT SECTOR NUMBER

IS THERE ANOTHER SECTOR TO LOAD? (9849)
YES, GO DO IT >>C6D3

NO, ENTER CODE WE JUST LOADED »>>@801

5 ZERO BYTES AT END OF PAGE
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Disk II Boot ROM -- Apple IIGS

NEXT OBJECT ADDR: C699

DESCRIPTION/CONTENTS

MODULE STARTING ADDRESS

khkhkhkhhkhhkhkhkkhhkhkhhkhkhkhkhkhhkkkkhkdkk

* *
* C6g0 ROM - APPLE IIGS *
* If an Apple IIGS has slot 6 *
* configured for Disk Port, *
* then this code is executed *
* when a boot is attempted *
* from slot 6. *
* *
* *
* *
* *

IIGS ROM VERSION @

khkhkhhkkkkkkkkkhkhhhkhkhhkhkkkhhkhkhkkkk

C6gﬂ *hkkkdkkxk ZERO PAGE ADDRESSES kkkhkhkhhkkkhhkhhkxhkkkkhhkhhkhhkkhkhkrkhkhkxhhkk

1

3

26
2B
3C
3D
49
41
4F

SLOT PAGE PUT HERE DURING AUTOBOOT
RETRY COUNT (HIGH BYTE)

SECTOR BUFFER POINTER

SLOT NUMBER * 16

WORKBYTE

SECTOR WANTED

TRACK FOUND

‘TRACK WANTED

DRIVE TO BOOT FROM

C6gﬂ ******** EXTERNAL ADDRESSES kkkkkhkkkhhkhhhkkhkkhhkkhkhkhkkhkkkkhhkhkhkd

9399
9356
27¥F8
@7FE
08092
2801
Cca8g
co8l
ca88
cg89
casc
C@8E
COEA
EZ99
FABA
FCAS8

AUXILIARY BUFFER

TRANSLATE TABLE

SLOT THAT OWNS C8@0-CFFF
UTILITY BYTE FOR SLOT ©
SECTORS TO LOAD

ENTRY POINT

PHASEQ OFF

PHASE@ ON

MOTOR OFF

MOTOR ON

READ DATA REGISTER

SET READ MODE

DRIVE SELECT

APPLESOFT BASIC ENTRY POINT
MONITOR DISK CONTROLLER SEARCH LOOP
MONITOR WAIT ROUTINE

Disk II Boot ROM -- Apple IIGS

NEXT OBJECT ADDR: C600

ADDR DESCRIPTION/CONTENTS

C6ﬂﬂ *kkkkkkkk IIGS SOFT SWITCHES kkkhkkhkhhkhkhhkkhkhhhhhkkhkhhkhkkhhkrkhkkd

C@2D SLTROMSEL. SLOT ROM CONFIGURATION BYTE
Ca35 SHADOW. ENABLES/DISABLES SHADOWING
Ccg68 STATEREG. ONE BYTE SETS 8 SOFT SWITCHES

Cod *kkkkkkk C69% ENTRY POINT hhkkkkhkhhkhhhhhhkhkhkkhkkhhkhhkkhkhkkhhkhkhkhkkkkd

Cé6g9Y —-—-

C600 SIGNATURE

C6@2 SET DRIVE TO DRIVE 1

C604 INITIALIZE RETRY COUNT (HIGH BYTE)
C608 PUSH @ ON STACK

C60A SET NORMAL ZERO PAGE

C68C SET DATA BANK SAME AS PROGRAM BANK
C6QF MAKE SLOT 6 CURRENT (Q7F8)

C612 8-BIT MEMORY AND INDEX OPERATIONS
C616 STORE P-REGISTER IN SCREEN HOLE
C619 DISABLE INTERRUPTS

C61A GO DO SOME TASKS ELSEWHERE IN ROM <FF5909>
C61E RESTORE SLOT*16 TO X-REGISTER -

C628 IF CARRY SET, I/0 ERROR >>C62E

(B7FE)

C622 *****%%% COUNT RETRIES AND INDICATE ERROR ***¥¥*kkXkkakdddkkkskrsh
IF BOOT FAILS

C622 INITIALIZE RETRY COUNT

C624 DISABLE INTERRUPTS (AGAIN)

€625 CLEAR CARRY AND

C626 PUT IT ON THE STACK.

C627 KEEP STACK EVEN

C628 GET SLOT*16 IN X-REGISTER

C62A DECREMENT RETRY COUNT. TRY AGAIN?
C62C YES, GO DO IT »>>C656

C62E NO, TURN DRIVE OFF (C088)

C631 CALL BOOT ERROR HANDLER <FF5971>
C635 ENABLE INTERRUPTS IF OK TO <C648>
C638 AUTOBOOT FROM SLOT 67?

C63D NO, GO TO BASIC >>C642

C63F YES, RETURN TO SLOT SEARCH LOOP
C642 JUMP TO BASIC >>EJY9

>>FABA

C645 **¥***%% SUBROUTINE TO ENABLE INTERRUPTS **¥*kkkkiikkdkkkikihaess

€645 ALLOW SHADOWING AND I/O
C648 CHECK ORIGINAL P-REGISTER
C64B INTERRUPT BIT HIGH?

C64D YES, LEAVE INTERRUPTS DISABLED
C64F NO, ENABLE INTERRUPTS

C650 RESTORE SECTOR TO ACCUMULATOR
C652 RETURN

(c@35)
(R7FE)

>>Co5¢
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Disk II Boot ROM -- Apple IIGS

NEXT OBJECT ADDR: C652

ADDR

DESCRIPTION/CONTENTS

CO53 *kkkkkkk THREE BYTES NOT USED ***********************************

C653

NOT USED

CO56 *kkxkkkx INCREMENT RETRIES **************************************

Co56
Ce57
ce658
C65A
Cce5C

DECREMENT RETRY COUNT (LOW BYTE)

IF NOT ZERO, TRY AGAIN >>C65E

ZERO, SO GO DECREMENT HIGH BYTE >>C627
SPACE FILLER TO POSITION CODE BELOW >>C622

COS5E **kkkikkx SEARCH FOR A VALID HEADER *%*%*kkhkhkkkkkhkrhhk kb khhhdkkhdhdk

C65E
Ce61l
C663
C665
Co67
Céoa
ce6C
C66E
Cce70
C671
Cce74
Cc676
Ce78
c67a
Ce7B
Cée7D
Ce7F
ce81

CHECK DATA REGISTER (C@8C)

LOOP UNTIL DATA IS VALID >>C65E
Is IT A $SD5?

NO, TRY AGAIN >3>C657
YES, CHECK REGISTER AGAIN
LOOP UNTIL VALID >>C667
IS IT AN $AA?

NO, SEE IF IT'S A $D5 >>C663

YES, DELAY FOR REGISTER TO CLEAR

CHECK REGISTER (C@8C)

LOOP UNTIL VALID >>Cé671

IS IT A $967?

YES, WE FOUND AN ADDRESS HEADER »>>C683
NO. ARE WE LOOKING FOR DATA HEADER?

NO, SO START OVER »>>C625
YES, WAS IT AN #S$AD?

YES, WE FOUND A DATA HEADER
NO, START OVER »>>C625

(cesc)

>>CoA6

CH83 *hkkrkkkkk DECODE ADDRESS FIELD ***********************************

ce83
C635
c687
Cé68A
c68C
C68D
C68F
Co92
C694
C696
Cce697
C699
C69A
Cc69C
C69E

INITIALIZE COUNTER

SAVE VALUE DECODED, WILL BE TRACK ON LAST PASS
READ DATA REGISTER (ce@sc)

LOOP UNTIL DATA VALID >>C687

SHIFT BITS INTO POSITION X1X1X1X1

SAVE FOR LATER

READ REGISTER FOR NEXT BYTE
LOOP UNTIL VALID >>C68F
COMBINE WITH PREVIOUS 1X1X1X1X AND X1X1X1X1'~
DECREMENT COUNTER. DONE YET?

NO, DO ANOTHER >>C685

KEEP STACK CLEAN

IS THIS SECTOR WE WANT?

NO, START OVER >>C625

GET TRACK FOUND

(cosc)

Disk II

Boot ROM -- Apple IIGS

NEXT OBJECT ADDR: C6AQ

IS IT TRACK WE WANT?
NO, START OVER >>C625

YES, INDICATE ADDR FOUND, GO LOOK FOR DATA FIELD >>C628

CoAD ** kkkkxik READ DATA FIELD ****************************************

C6A6
C6A8
C6AA
COAD
C6AF
C6B4
C6B5
CoB8
C6BA
C6BC
C6BF
Ccé6Cl
c6Cé
cé6cs
C6C9
Cé6CB
C6CE
CéDhg
C6D3

INITIALIZE OFFSET (AUXILIARY BUFFER)
READ DATA REGISTER (C@8C)

LOOP UNTIL VALID »>>C6AA
EXCLUSIVE-OR WITH TRANSLATE TABLE
DECREMENT OFFSET

STORE BYTE IN AUXILIARY BUFFER
LOOP UNTIL BUFFER FULL »>>C6A8
INITIALIZE OFFSET (MAIN BUFFER)
READ DATA REGISTER (cC@8cC)

LOOP UNTIL VALID »>>C6BC
EXCLUSIVE-OR WITH TRANSLATE TABLE
STORE BYTE IN MAIN BUFFER
INCREMENT OFFSET

LOOP UNTIL BUFFER FULL
READ DATA REGISTER
LOOP UNTIL VALID
IS CHECKSUM OKAY?
NO, START OVER

(22D6)

(9300)

(92D6)

>>C6BA
(cwsc)
>>C6CB
(62p6)
>>C6A2

CODS *x*¥*¥** MERGE MAIN AND AUXILIARY BUFFERS *%*%% k&% &k%&kshkssntss

CéD5
CeD7
CeD9
C6DA
cé6DpC
CoElL
C6E6
C6E8
CoE9

INITIALIZE OFFSET (MAIN BUFFER)
INITIALIZE OFFSET (AUXILIARY BUFFER)
DECREMENT OFFSET (AUX BUFFER)

IF LESS THAN ZERO RESET IT >>C6D7

GET BYTE FROM MAIN BUFFER

ROLL IN TWO BITS FROM AUXILIARY BUFFER
SAVE COMPLETED DATA BYTE

INCREMENT OFFSET (MAIN BUFFER)

LOOP UNTIL WHOLE BUFFER IS DONE >>C6D9

COEB **kkkxikx DETERMINE IF THERE 18 MORE TO DO Fhkkkkhkkkhhkhhkhhhkkhkk

CGEB
C6ED
CéFl
CoFeé
CoF8
C6FB

INCREMENT MAIN BUFFER POINTER
INCREMENT SECTOR NUMBER

IS THERE ANOTHER SECTOR TO LOAD? (v899)
YES, GO DO IT >>CéD3

NO. ENABLE INTERRUPTS <C645>

AND JUMP TO CODE WE JUST LOADED. »>>@801
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Disk II Boot ROM -- Apple 1IGS

NEXT OBJECT ADDR: COFB

ADDR

DESCRIPTION/CONTENTS

C6FE

LAST TWO BYTES ARE ZERO

khkkkhkkhkRkRhkhrRhkkhhhhohhrhkhkhrhkhhrkhhhhd

* *
* SUBROUTINES ELSEWHERE IN ROM *
* (BANK $FF -- IIGS ROM) *
* *

dhkkdkdkdekhhhdhkhhdhdhhkhhkkhkhhhkhhkhkhkhkhkhkhkhkhk

5999 ***xx*%% QR ECT DRIVE AND TURN IT ON kkhkkkkkkhkdkkhkhhkhkhkhkhkhkhdhdhdkk

5909
59@C
S598E
5919
5916
5919

INITIALIZE SLOT TO 6
INITIALIZE DEVICE (1 OR 2)
INSURE READ MODE (CWS8E)
SELECT APPROPRIATE DRIVE
TURN MOTOR ON (C@89)

(CWEA)

591C **kkxxx%x*x PRCATIBRATE DISK ARM khhkkhhkkkkdhdhhkkbkhhhkkkhkhhkhkhkhkkhhkk

591cC
591E
5921
5922
5924
5925
5927
5928
592B
592D
592E
592F
5932
5933
5934

PREPARE TO STEP THE ARM 80 PHASES
TURN A PHASE OFF (C084)

PUT COUNTER IN A-REG

CREATE A PHASE NUMBER (#-3)
DOUBLE IT FOR PROPER INDEX
COMBINE WITH SLOT FOR FINAL INDEX
PUT INDEX IN X REGISTER

TURN A PHASE OFF (C@81)

DELAY ABOUT 20 MICROSECONDS

SAVE P-REGISTER

AND DISABLE INTERRUPTS

WHILE WAITING. <FCA8>

RESTORE P-REGISTER

DECREMENT COUNTER

LOOP UNTIL ALL 8¢ ARE DONE >>591E

5936 kK kdokkokk SET VARIABLES TO ZERO khkhkhkkhkhkhkhkhkhkhhkhkhhkkhhkdhdhhhkdkkddkhh

5936
5938
593A
593C
593D
593F
5942
5944
5945
5947

ZERO LOW BYTE, BUFFER ADDRESS
SECTOR = 0
TRACK = §
CLEAR CARRY,
TRY 54 READS
READ DATA REGISTER
FOUND SOMETHING!
DECREMENT COUNTER
AND TRY AGAIN. >>593F
CAN'T FIND ANY DATA.

INDICATING READABLE DISK

(co8c)
>>5948

SET ERROR INDICATOR.

Disk II Boot ROM -- Apple IIGS

NEXT OBJECT ADDR: 5947

ADDR

DESCRIPTION/CONTENTS

5948 **%*kk*x** pUILL,D READ TRANSLATE TABLE hkhhkhhkhhkkdkhkkadhdhhhkkhkhhhhid

5948
5949
5948
594D
5950
5951
5953
5955
5957
5959
595B
595D
5958
5960
5961
5965
5966
5967
5969
596D
596F
5979

SAVE P-REGISTER

INITIALIZE BIT PATTERN

INITIALIZE TABLE VALUE INDICATOR

STORE BIT PATTERN

SHIFT PATTERN LEFT ONE BIT

ARE THERE ANY TWO ADJACENT BITS ON?

NO, TRY ANOTHER PATTERN >>5966

YES, TURN OFF RIGHTMOST OF EACH GROUP OF ZEROS.
FLIP BITS, PAIR OF ZERO BITS NOW SINGLE BIT, ETC.
HIGH BIT ALWAYS ON/TURN OFF BIT WE MISSED BEFORE
-—- >>5966

SHIFT PATTERN RIGHT, MUST HAVE ONLY ONE BIT ON
IF MORE THAN ONE BIT ON, TRY ANOTHER PATTERN
FOUND ONE, GET TABLE VALUE

AND STORE IT IN TABLE. (©999356)

INCREMENT TABLE VALUE INDICATOR

GET NEXT BIT PATTERN. DONE YET?

NO, GO CHECK IT OUT >>594D

MAIN BUFFER POINTER ($26) -> $840

INITIALIZE RETRY COUNT

RESTORE P-REGISTER

BACK TO $C68d CODE

>>595B

5971 &k ke kk ok ok ok HANDLE BOOT ERROR khkhkkhkkhrhkkhkkhkhhhdhhxhddkhdehhhhhthhkhk

5971
5977

SET "NOT A STARTUP DISK" ERROR
JUMP INTO BOOT ERROR LOGIC >>63D6

63D6 gk Kk ok ok ok k BOOT ERROR LOGIC kkdkkhhkhhhkhkhkkhkhkkhkkkkhhkhhkhkhkkhdhkhkrkhhd

63D6
63D8
63D9
63DB
63El
63E3
63E6
63EA
63EF
63F3
63F8
63FB

6400
6492
6406

GET INTO NATIVE MODE
SAVE P-REGISTER ON STACK

8-BIT MEMORY AND INDEX OPERATION

AUTO BOOT FROM THIS SLOT?

YES, DON'T PRINT ERROR MESSAGE
SET DATA BANK REGISTER TO BANK 9
SAVE SLOTROM STATUS (C@2D}
ENABLE SMARTPORT/DISKPORT FOR SLOTS 5 AND 6
SAVE STATEREG (C068)

READ ROM

GET INTO EMULAT1ON MODE

SET AND CLEAR NORMAL SCREEN IN PREPARATION
TO PRINT SYSTEM ERROR MESSAGE ON ROW 14.
RESTORE EMULATION MODE
RESTORE SOFT SWITCHES
RESTORE SLOTROM STATUS

>>6423
<6307>

<@GPC593>

(cwes)
(C82D)
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Disk II Boot ROM -- Apple IIGS NEXT OBJECT ADDR: 6409

6409 SET MSG CODE=0 ("I/O ERROR")
649B IS ERROR CODE ZERO? (El@FBl)
640F NO, KEEP CHECKING >>6413

6411 YES, SET MSG CODE=1 ("NOT A STARTUP DISK")
6413 1S IT "NO DEVICE CONNECTED"?
6415 NO. >>6419

6417 YES, SET MSG CODE=2

6419 IS IT “CHECK STARTUP DEVICE"?
641B NO, CALL IT "I/O ERROR" >>641F
641D YES, SET MSG CODE=3

641F PUT MSG CODE IN ACCUM

6420 AND PRINT IT OUT <C@80>

6423 INDICATE I/0 ERROR

6425 GET P-REGISTER BACK

6426 RESTORE. MODE BASED ON CARRY
6427 INDICATE ERROR

6428 RETURN TO $C6¥0 LOGIC
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APPENDIX A

DIFFERENCES BETWEEN THE PRODOS 8 VERSIONS

This Appendix identifies the changes to ProDOS 8 that were
introduced with the 1.2 and 1.3 versions. Although we believe this
to be a fairly thorough list, there may have been a few changes
(especially deletions) that we didn't catch. Quite a few changes
that were apparently made only to save space are not listed here.

CHANGES INTRODUCED IN THE 1.2 VERSION

The changes that were made to the 1.1.1 version of ProDOS to
produce ProDOS 8, Version 1.2, are listed below. Addresses given
here are Version 1.2 addresses.

Relocator

1. When running on a IIGS with ProDOS 16 installed, ProDOS 8 is
entered from PQUIT (the ProDOS 16 Quit Handler). In this case
the Relocator is entered at $2003 instead of $2000. [2000-
2005, page 111].

2. The ProDOS 8 version number is now stored in the MLI
subdirectory header data area [2048-204C, page 11].

3. Always checks to see if running on a IIGS, and if so sets a
flag (2278). Also sets El@@BD=0 if ProDOS 8 is the initial
boot on a IIGS. [2079-208D, page 11].

4. Sets aux stack pointer to $FF [20E6-20F5, 2111-2115, page 12].

5. If operating on a IIGS, skips logic that searches for slot 3
8@-column card [212A-2139, page 12].

6. If operating on a IIGS, installs the IIGS Clock Code [21AD-
21D@, 22D3-22DA, pages 12 and 14].

7. Now checks for an AppleTalk Initialization File (ATINIT file)
before looking for a .SYSTEM file. If the ATINIT file is
found, it is loaded and executed, then the search for a
.SYSTEM file commences. [22DB-2381, page 141].

8. The list of devices is now ordered differently. It recognizes
the SmartPort and allows four Slot 5 SmartPort units to be
accessed as Slot 5, Drives 1 and 2 and Slot 2, Drives 1 and 2.
If Slot 2 is being used by a storage device, however, only the
first two devices on the Slot 5 SmartPort can be accessed. It
also changes the search order, making sure that Disk II
devices are searched last when a device scan takes place (such
as during an MLI ON LINE call). [2668-271B, 275D-2767, 2814-
28AA, pages 17-19]1.7



144 Beneath Apple ProDOS Supplement

14d.

11.

A bug in the /RAM driver (which we pointed out in the 1.1.1
supplement) that allowed a block read of block 7 (which
doesn't exist) has been corrected [2D4B, page 23].

The /RAM caller, which operates in high RAM, now contains a
$60 (RTS instruction) at address S$FF58. Peripheral cards
sometimes call that address to figure out which slot they are
in, and in case they forget to set ROM for reading, the call
will still work. [2E56-2E58, page 24].

A subroutine that sets high RAM for reading/writing was
created to save space in the code [2518-251E, page 16].

MLI and MLI Global Page

1.

19.

The Global Page now pushes the P-Register and disables
interrupts before calling the actual MLI [DE@G1-DE@4, DE1lC-
DE21, BF4B-BF4F, pages 34 and 75].

Setting the MLIACTIVE flag a little differently now allows
neﬁted calls to the MLI by interrupt routines [DE8F-DE91, page
35].

A new MLI command was introduced (command=$82), that allows
the user to install a routine to handle unclaimed interrupts
[DEFF-DF@B, FD23-FD2C, pages 35 and 63].

If there is no unclaimed interrupt handler, ProDOS 8 now
counts unclaimed interrupts, and will allow 255 of them to
occur before finally issuing a fatal error. This allows a
brief time for the unknown interrupt to stop interrupting.
[DFB3-DFB7, page 36].

If operating on a IIGS and system death occurs, the NEWVIDEO
softswitch is set to @, reinitializing the IIGS video [E@13-
E@dl6, page 36].

Processing for the ON_LINE command now frees the VCB entry for
a device that was previously on-line but has been taken off-
line [E28A-E2A4, page 39].

A subroutine that reads a block where the block number is in
the A and X registers was added to save space in the code
[EBC9-EBD@, page 47].

The error message that results when a file being opened has an
illegal storage type has been changed from "incompatible
directory format" to "unsupported storage type" [EEC7-EECA,
page 50].

An error type $C is now indicated when truncating or deleting
a file and the file's storage type is illegal [FA4D-FA4E, page
60].

To save space in the QuitCode Caller, some in-line code was
changed to a loop [FCAF-FCB7, FCD8-FCEZ, page 62].
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Quit

Code

Uses standard character set instead of alternate character set
[1906-10808, page 77].

2. Sets normal 4g-column screen in a safer way, such that screen
hole values are preserved [19@6C-1011, page 77].

3. Message display routine is modified [1833-1034, 11D6-11D1,
etc., pages 77 and 79].

4. The method of displaying the current prefix is changed so that
it is always written to the same screen location [184D-18@5C,
page 77].

5. User can now backspace with the DELETE key as well as left
arrow [197C-1@7F, 1QFC-10FF, page 78].

6. The method of inputting the Application name was modified
[10E7-10E9, page 78].

Clock Code

1. The code for the ThunderClock includes a lookup table to
determine the year based on the day of the year and the day of
the week. This table is only good for a span of five or six
years. The table released with Version 1.1.1 was good for the
years 1982-1987. The table released with Version 1.2 covers
the years 1986-1991. [D7B8-D7BE, page 91].

2. A completely separate clock routine is provided in Version 1.2

in case ProDOS 8 is operating on a IIGS. If so, the IIGS
Clock Code is always enabled. It is written in 65816 and
calls the ReadTimeHex tool in the tool kit to read the clock.
[D742-D790, page 92].

CHANGES INTRODUCED IN THE 1.3 VERSION

The changes that were made to the 1.2 version of ProDOS 8 to

produce ProDOS 8, Version 1.3, are listed below. Addresses given

here are Version 1.3 addresses.
Relocator
1. The boot message now includes a line that says "ALL RIGHTS

RESERVED." Chalk up one for the legal department! [25F6-
2671, page 261].

2. A ProDOS Status call now immediately precedes the SmartPort

Status Call. This is because the SmartPort interface does not
set up its device list until it receives a ProDOS Status call.
Earler versions of ProDOS 8 may not always find all SmartPort
devices. [286E-2894, page 28].
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1. When files are deleted, previous versions of ProDOS zero out
all but the first block of discarded index blocks. Now such
index blocks will not be zeroed, but the pages of these blocks
will be flipped. That is, the high byte of the block numbers
will be exchanged with the low byte of the block numbers.
[F992-F99A, FBC7-FBDC, pages 67 and 69].

2. Previous versions of ProDOS forgot, in certain cases, to
rewrite index blocks that were being discarded when shortening
or deleting files. Now such blocks will always be rewritten
to disk in a zeroed (shortened file) or flipped (deleted file)
form. [FAB8~FABC, FB91-FB93, pages 68 and 69].

3. A poorly-written loop in the QuitCode Caller that was added
for Version 1.2 was rewritten for Version 1.3. The Version
l.% code might cause problems on a IIGS. [FD@5-FD@C, page
7@].

Disk II Device Driver

1. There is a routine in the Disk II Device Driver that clears
phases in case the Disk II device is sharing transmission
lines with SmartPort devices. This routine was patched in
Version 1.3 so that phases are now cleared with LDA
instructions instead of STA instructions. This eliminates bus
fights that can, in some situations, cause unwanted writing to
the floppy disk. [D6C3-D6CE, page 88].

BUGS IN VERSIONS 1.2 AND 1.3

It is fair to say that both Versions 1.2 and 1.3 of ProDOS 8
are relatively bug free. Perhaps a few escaped our notice, but we
know of only three minor bugs, which are as follows:

MLI, Versions 1.2 and 1.3, at EC64 (see p. 47). This bug has been
in ProDOS since day 1. Although there is no easy way to
correct the problem (because a three-byte instruction is
needed where there are only two bytes), any serious
problems can be avoided by putting NOP's at EC64 and EC65
(3D64 and 3D65 in load location). This bug can only take
effect when a storage type # is found (not likely unless
disk swapping) and a lot of files are open simultaneously.

MLI, Version 1.2 only, at FCD8 (see p. 62). A loop that indexes
around the 64K boundary may cause problems on a IIGS. Use
version 1.3 or recode the loop so that the boundary
crossover 1s eliminated.

MLI, Version 1.3 only, at FBCD (see p. 69). A 65C@2 instruction

snuck into the code, which will be disastrous when Version
1.3 is run on a computer with a 6502 processor (Apple II+,

unenhanced IIe). It is easily patched, as we explain on
page 69.
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APPENDIX B

ERRATA TO BENEATH APPLE PRODOS

ERRATA TO BENEATH APPLE PRODOS (lst Printing, 1984)

yYou can identify which printing of Beneath Apple ProDOS you have by
looking at the space between the title of the book and the author's
names on the first page of the book (the title page). I1f this
space is blank, you have the first printing. The second printing
has "Second Printing, March 1985" in this space. If you have the
second printing, skip to page 120. If you have the first printing,
all of the following errata apply.

Page 3-16:

In the first paragraph starting on the page, the sentence
should read "The data is dealt with in larger pieces (512
bytes vs. 256 bytes)...", not 512K vs. 256K.

Page 6-63:

The code for "HOW MUCH MEMORY IS IN THIS MACHINE?" is
incorrect. Replace it with:

LDA SBF98 GET MACHID FROM GLOBAL PAGE
ASL A MOVE BITS TO TEST POSITION
ASL A

BPL SMLMEM 48K

ASL A

BVS MEM128 128K

OTHERWISE 64K

Page 6-64:

The code for "GIVEN A PAGE NUMBER, SEE IF IT IS FREE" is
incorrect. Replace it with:

BITMAP EQU SBF58 SEE PAGE 8-6
LDA #PAGE GET PAGE NUMBER (MSB OF ADDR)
JSR LOCATE LOCATE ITS BIT IN BITMAP
AND BITMAP,Y IS IT ALLOCATED?
BNE INUSE YES, CAN'T TOUCH IT
TXA PUT BIT PATTERN IN ACCUM

ORA BITMAP,Y MARK THIS PAGE AS IN USE

STA BITMAP,Y UPDATE MAP
. WE'VE GOT IT NOW
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LOCATE PHA SAVE PAGE NUMBER
AND #07 ISOLATE BIT POSITION
TAY THIS IS INDEX INTO MASK TABLE
LDX BITMASK,Y PUT PROPER BIT PATTERN IN X
PLA RESTORE PAGE NUMBER
LSR a DIVIDE PAGE BY 8
LSR A
LSR A
TAY Y-REG IS OFFSET INTO BITMAP
TXA PUT BIT PATTERN IN ACCUM
RTS DONE

BITMASK DFB $80,$40,$20,510 BIT MASK PATTERNS
DFB $08,504,502,501
Page 7-9

The code on page 7-9 is incorrect and should be replaced with
the following:

* SQUISH OUT DEVICE NUMBER FROM DEVLST
SKP 1
LDX SBF31 GET DEVCNT
DEVLP LDA $BF32,X PICK UP LAST DEVICE NUM
AND #S70 ISOLATE SLOT
CMP #S30 SLOT = 3?2
BEQ GOTSLT YES, CONTINUE
DEX
BPL DEVLP CONTINUE SEARCH BACKWARDS
BMI NORAM CAN'T FIND IT IN DEVLST
GOTSLT LDA $SBF32+1,X GET NEXT NUMBER
STA $BF32,X AND MOVE THEM FORWARD
INX
CPX $SBF31 REACHED LAST ENTRY?
BNE GOTSLT NO, LOOP
DEC SBF31 REDUCE DEVCNT BY 1
LDA #0 ZERO LAST ENTRY IN TABLE
STA $BF32,X
CLC
BCC OKXIT BRANCH ALWAYS TAKEN
SKP 1

OLDVEC DW ) OLD VECTOR SAVEAREA
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To reinstall the /RAM driver, execute this subroutine:

SKP 1
* SEE IF SLOT 3 HAS A DRIVER ALREADY
SKP 1
HIMEM EQU $73 PTR TO Bl'S GENERAL PURPOSE BUFFER
SKP 1
INSTALL LDX SBF31 GET DEVCNT
INSLP LDA $BF32,X GET A DEVNUM
AND $s70 ISOLATE SLOT
CMP $S30 SLOT 37
BEQ INSOUT YES, SKIP IT
DEX
BPL INSLP KEEP UP THE SEARCH
SKP 1
* RESTORE THE DEVNUM TO THE LST
_ SKP 1
LDX SBF31 GET DEVCNT AGAIN
CPX #5@D DEVICE TABLE FULL?
BNE INSLP2
ERROR cos YOUR ERROR ROUTINE
INSLP2 LDA $BF32-1,X MOVE ALL ENTRIES DOWN
STA $BF32,X TO MAKE ROOM AT FRONT
DEX FOR A NEW ENTRY
BNE INSLP2
LDA #$SBO
STA SBF32 SLOT 3, DRIVE 2 AT TOP OF LIST
INC SBF31 UPDATE DEVCNT
SKP 1

Page 7-26:

Modifying the ProDOS Disk II Device Driver to allow 328 blocks
instead of the normal 28¢. The fourth command line should
read:

52@D:40
Modifying FILER to format 4@ tracks instead of 35. The fourth
command line should read:

4244:490

[See Second printing errata for information about versions other
than 1.0.1]
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Page 8-6:
Under "Device Information", make the following changes:

BF1g-BF1l1l DEVADR@1 Slot @ reserved.

BF26~BF27 DEVADR32 /RAM device driver address
(need extra 64K).

Page 8-7:

The wrong bit is indicated as the "expansion bit" in the
MACHID byte. The first eight rows of that description should
read:

00.. 9... II

gl.. 9... II+

19.. ... 1Ile

11.. 8... III emulation
gd.. 1l... Future expansion
gl.. 1... Future expansion

16.. 1... 1IIc
11.. 1... Future expansion

Page B-8:

In the last paragraph, the sentence should read "A second way
to use an interpreted language..." (not a compiled language).

Page D-1:
In the second paragraph, the sentence should read "Versions of
the Disk Drive Controller Unit are now used..." (not based).

Reference Card, Panel 4

Under "SYSTEM GLOBAL PAGE FORMAT", replace the lines beginning
BF@5 and BF@6 with the following two lines:

BF@6 Jump to Date/Time Address
(or RTS if no clock)
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The description of BF10-11 should be changed to:

BF1¢-11 Slot @ reserved

The description of BF26-27 should be changed to:

BF26-27 /RAM

Under the "MACHINE IDENTIFICATION BYTE", the second column of
numbers should read:

O...
g...
g...
g...
l...
l...
l...
l...

Reference Card, Panel 9

The last entry for "MLI ERROR CODES" should be:
§SA Bad vol. bit map

(not $58).
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ERRATA TO BENEATH APPLE PRODOS (2nd Printing, 1985)

Page 4-30:

The definitions of PARENT POINTER and PARENT ENTRY are
incorrect. Replace them with:

$27-$28 PARENT_ POINTER: The block number (within the volume
directory or a subdirectory) which contains the file entry
for this subdirectory.

$29 PARENT_ENTRY: The number of the file entry within the block
number pointed to by the PARENT POINTER. Given that
"ENTRIES PER BLOCK" is $8D, then the PARENT ENTRY number
ranges from $01 to $@D. -

Page 6-62:

The paragraph immediately preceding Table 6.6 should read
as follows:

If an error occurs, the BI error code will be placed in the
accumulator. Possible codes are listed in Table 6.6.

In Table 6.6, the message for error code $8C is wrong. It
should read:

$acC NO BUFFERS AVAILABLE

Page 7-26:

Expand the 48-track drive patch to show how to patch all of
the versions of ProDOS 8 released to date.

This patch modifies the Disk II Driver, which is a part of the
"PRODOS" file (or "p8" file), so that it allows 329 blocks per
volume instead of 280 blocks per volume. First set the prefix to
the directory that contains the file You want to modify. This file
will normally be called "PRODOS" on an 8-bit Apple II and "P8" on a
lé-bit Apple IIGS. If the file name is not "PRODOS," substitute
the correct filename wherever "PRODOS" appears.

UNLOCK PRODOS
BLOAD PRODOS, TSYS,A$2000

CALL -151
address*:40
3DaG

BSAVE PRODOS, TSYS,A$2000
LOCK PRODOS
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*"address" varies with the version of ProDOS,

ProDOS Version

=

L] L]

W HHI
« o .
-

address
520D
52CD
56E3
58E3
58E3

as follows:

The following patch modifies the program FILER to format 49
After this modification is made, only 48-

tracks instead of 35.

track drives may be formatted with FILER.

UNLOCK FILER

BLOAD FILER,TSYS,AS$2000

CALL -151
addr**:49
79F4:28
300G

BSAVE FILER,TSYS,AS$2000

LOCK FILER

**"3ddr" depends on the release date of FILER.
of "addr" for two different release dates:

Release date

1 JAN 84
18 JUN 84

Page A-34:

In the listing of the "TYPE" program,

addr
4244
426A

in line 297 as follows:

2115:C0 @5 207

CPY

Here are the values

change the value 4 to 5
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