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Introduction 5

INTRODUCTION

This supplement documents the actual structure and logic of the
ProDOS system at nearly a byte by byte level. It is intended to aid
experienced programmers in designing customized interfaces to
ProDOS, and to provide implicit documentation of ProDOS's
functions. Less advanced assembly language programmers may find
this supplement useful in learning about how an operating system
works. Providing this information does not constitute an
endorsement by the authors of indiscriminant modification of the
ProDOS components. Whenever possible, standardized interfaces to
ProDOS should be used to avoid the uncontrolled modifications which
were made to DOS 3.3.

External system programs and utilities such as the FILER and
CONVERT are not covered here.

The information provided here is for two releases of the ProDOS
operating system--Version 1.0¢.1 and Version 1.0.2. Because these
versions are so similar, we have included both in the same
supplement. Version 1.0.1 is first presented in its complete form.
Then Version 1.0.2 is presented by pointing out and documenting
those areas that are different from Version 1.0.1.

As new releases of ProDOS become available, additional supplements
to Beneath Apple ProDOS will be prepared. To order supplements for
other versions of ProDOS, fill out the order form on page 125 of
this supplement. Ordering instructions can be found on page 124.
When ordering a new supplement, be sure to specify the version of
ProDOS you want the new supplement for.

UNDERSTANDING THE LISTINGS

The listings which follow describe the major ProDOS 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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N6 Beneath Apple ProDOS Supplement

ProbOS VERSION l1.0.2

In March, 1984, Apple began shipping Version 1.0.2 of ProDOS along
with the Apple IIc. Version 1.0.2 is also the base for some of
Apple's own software, such as AppleWorks. The differences between
this version and its predecessor, Version 1.6.1, are minor. Except
for the specific areas mentioned below, the description of Version
1.6.1 in this Supplement may be used for Version 1.¢.2.

ProDOS Loader

Version 1.06.2 is identical to Version 1.0.1.

ProDOS Relocator

Replace the comments at the following addresses:

20A2: YES, QUIT VECTOR -->SEEDB

21B8: LEN = $1EDA
21C1: TO = S$AF71
21C5: FRM = SAF71
249A: 'PRODOS 1.0.2 15-FEB-84"

All other addresses and comments remain the same as Version 1.0.1.
ProDOS MLI (Kernel)
Replace the comments at the following addresses:

D19A: 1Indicate error type 2
DE6D: Stomp on SF30@+S5E

At SE948, 12 bytes are added. This causes all addresses greater
than SE947 and all references to those addresses to be increased by
$0C. For example, all references to $E948 in Version 1.0.1 become
$E954 in Version 1.8.2. The 12-byte insertion is commented as
follows:

E948: Flush file; update directory <E71C>
E94B: No error? >>E954
E94D: Error, return error code

ProDOS System Global Page

Version 1.6.2 is identical to Version 1.09.1.
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ProDOS Quit Code
Version 1.8.2 is identical to version 1.8.1. There is different
data due to different uninitialized variables in a data area at the

end of the Quit Code section, but this has no effect on the
operation of the software.

ProbDOS Disk II Device Driver

Minor changes to the beginning of the Disk II Device Driver caused
the area from $F80@8 to SF8F3 to change and added a routine at the
end of the Version 1.8.1 code (SFEBE to SFEDl). These two areas
are described on the following pages. The rest of the Disk II
Device Driver is identical to Version 1.4.1.

ProDOS IRQ Handler

vVersion 1.0.2 is identical to Version 1.0.1.

ProDOS BI Relocator

Version 1.0.2 is identical to Version 1.0.1.

ProDOS BASIC Interpreter (BI)

Version 1.0.2 is identical to Version 1.0.1.

ProbOS BI Global Page

vVersion 1.6.2 is identical to Version 1.0.1.



yd8d<< 3T op ob uayy ‘sax

¢isenboax 9311M,, ® pueuwmwoo sT

P¥8d<< utebe A13 usyl ‘oN

(LSdd) <cpunojy 103098 3ybTI 9y3z sem

a684<< uaxey siemie youeag

<0@96d> 213y3y ob puy

JueM 8M YDeI3 339

<£add> @1qel YOel] 90TAdQ UI anfea Mau 3nd
31 e1qnog

punoj am jyoeiil 389

IT 9A19831d

(¥sdd) 3oe1l ,3juazind, 389

Gd8d<< U0 anuIuOD uayl ‘sox

(vsad) <¢punoj yoeiy 3ybri ayjz sem

0084d<< uayei skemie youeag

juno) L1399 SzITeIITUTSY

uorjeIqriedd1 103 3IT 03 9T ppe

pue 31 afqnodg

31 oax9said

(¥sdd) yoeI13 ,juaiand, 339

¥YA8d<< 10I12 Y3ITM ITXD uayl ‘oN

(v9€4d) ¢4A13 03 ®I0W - 3JUNOD ,U0T3}RIQITEDDI, FUSWSId9Q
«10133 0/, @3ed1pur 8sed> ur 3isnl ‘oN
aegd<< urebe K13 uayy ‘sax

(6949d) ¢X13 03 810w - 3uUnod wK1322, 3UBwWaidag
dd84d<< U0 anurjuod uayiz ‘sajx

<86dd> ipPed1 pooD - PIS1J SSoIppe ue peay
(6994) %9 3e 3junoo L1321, 2zT1TeETITUI
<pdad> (9zt1qqruaad) a31am 103 ejep itedaid
868d<< U0 INUTIUOD uadyl ‘s°x

¢isenbaa ,pear, B purwwod sI

adgd<< sSniels aurtwa=lalsp usyy ‘sax

¢3senbax ,snje3s, e puewwod SI

VI8JA<< 10113 Y3TM 3TX3 uayl ‘oN

<¥dod> (394 uo 1030w €I

<g8d4d> poads o3 dn swod

03} 9A1ad I0J 3ATeM

3884<< Ae1ap diys uayy ‘sax

SUO 1030w SeM - SITNSdI 3SIY HOBYD

<0p6d> @213y3 ob puy

(95494) 3Isenbax jus1ano 103 aaqunu oI} 329
DL8d<< Wik YSTP daow 30U Op uayl ‘sax
¢3sanbax sniejs e puewwos SI

<gg8€dd> pdads o3 dn awod 03

SATIA MAU 103 3JTEM

6284 :¥AQV 1D0drd0o LXaN ¥8 €34 ST -- Z°9°TA -- IBATIA 3dTAa(Q

gaga
dasd
g9a84
8484
£agd
gasa
4084
2084
9084
¥o8ad
6084
9084
¥084
1084
od84d
L984
qd8d
vd84d
€484
9484
avgd
av84d
6¥84
LY8a
yvsa
(4 £:X
d684
aes8d
v684d
8684
9684
£68d
7684
0684
3884
0884
6884
1884
dL84
alrsd
oLsd
6L84
9.84
v.84
cL8a
9984
6984

II ¥std

ZL8d<K< Kersp drys uayl ‘sax 9984

{OATIP/I0TS 2WeS - S3ITNSal 3§93 Y28yd 6984
(v8@80) ®atap sjetradoadde 3osTes 7984

(6890) uo 1o0jo0w uanl OG8d

bely AxieD ul 1d5qUWNU 2ATIp Ind €584

S3INS21 3833 aAeS VYG8d

(669d) I9qumnu 3JTUn ,3uaxand, a3epdn /684

(659d) psbueyds sey aATIp 10 JOTS IT 893S 58d
(pL9d) surinoz KAelap 107 I33UNOD IZTITRIITUI JF8d
s3TnsSa1 31533 aAes DA

<¥aDd> uo ST 1030W JFT ¥9S 6y8d

<g6d4> os JFT 2030W JJo uin} ‘sbueyd> OIS 103 XO8YD 9¥84
isqunu 0TS 8a19said ¥p8d

00PPSSSP 2a1ad 3no drils Zysd

9090SSSA  ,wnujtun, 329 PE8d

(LG€9d) 29qUNU I03D03S 9A19S9Id (AL

1 03 3JUNOD UOTILIQqITRODI 385 BE8d

rrxrvxxxevrrrrrxrvvrenrexxnvpxvrxxvexxrxxxxxyy A0Q0OD NIVW xxxxxxxxxy 8E8J

ABTTED 03 uinjyay LEBA
bery Axxep 395 9¢€84d
wi012d 0/I, 23edIpul H¢£8d

EEREERRERRRRERRR AR rxxxxx o xaxxexy ANILNOY HOU¥H O/ xxxxsxxxxxx VESI

I9TTeD 03 uanlay ¢€8d

(86dd) (10113 ou sd3ROTIPULl @ ~ Aue JT) IaqUNU IOIID 389 Q€8
(300Tq 3o 31e3S 03) 133UTOd IdFInG JUSWDIODSU ATB

<8€84> pUBWWOD I3InOBXH dI8J

jyooTd 3O 3Ise1 103 7 Agq Id9qUNN I0308F JUBWSIDUI 6Z8d

I93UTO0d 193Fng jusweioul L784d

PEBACC ITXD udyyl ‘oON 6z8d

éYo uotjioe ao0t1iad sem - ISQUNN 103095 2103838 FZ8d

<8¢84> puerwWWOD 8j3ndaxdy Tz8d

I9quWnNN 1030985 2A13s591d gzad

=== 0184

¥pode99d LLLLLLAYG VI8d
o184« ° * 8184
¢ ° LT84

6T8d<< * ° S184
OEVLLILLL LAPPGOAA ©18d

--- Pp184

103085 pUBR YOBIL B 03 IdqUNN YO0Td 3IIADAUCD HFA8d
9664% 3e @Tqel 3sutebe dn 313 /P84

TIIA MOT3q 2pod os S,dON 3ubra gpgsa

P€8JI<< 10112 UY3ITM 3ITX® 30U II Fp8d

<Fg3d> poob sT Ia2qunu Id0Td FT 295 T48d

spow Tewiosp I1ea1D #P8d

¥rxxpxxpxpxpxppppxxrnnrxxynexxxyxey SANILNOY FUO0D SOAOVd xwxxxyxxvxxx PP8A

9984 :9AaAY LOALHO IXEIN 78 934 ST -- TP °TA —- I9ATIQ 90TA3Q II YStd

8Ll

Jusuieiddng SOQo.d e|ddy yipeueg



qzP0<< #9dd$ o3 dn pasnun zaad

197Ted 03 urniay 103Id

114 ST TIV @034

I97TeS 03 uinidy  J0Id

10118 93eOTPUl dTDAJ

gaZa<< 8IT¢ o3 tTenbs 10 ueyy 193e816 JT ‘ON  DDIA
40EI<L PPTS o3 Tenbe 10 ueyy 193e21b J1 ‘ON 82034
9aaI<< GPTS ueyy ssaT IJT ‘s8x §DIAL

(959d) ¢poob aaqunN yo01d SI  ZDEJ

IaqunN 3oold I IgdAd

» ALIAITYA ¥IEWAN 3D07T18 MOEHD xeexrax

gddd :d0adv¥ 1LOdAL90 LXAN $8 934 ST -- T°Q°TA -- I8ATIQ 8DTA3Q II ¥STA

I9TTeD 03 uANAY €484
(8840) 33O 1030W UINL B8

301s 389 JA8d

(ggdd) 22qunu 103112 SAI9SdId dIA8A
101319 ®3edIpUul vda84d

uayel I9Asu ‘uorioniisul INd 63I8d
S10119 OUu 3¥jedIpul LA

y¥8d<< utebe K13 usyl ‘oN GIA8A

<addd> ¢peal pooH - ejep 2Yyj pead d8d

Jd68d :dAAV LOICLDO IXIN ¥8 d93d4 ST -- T°H°"TA —- I3ATIQ 30TadQ II Ystd

133

Jueweiddng SOQCId SIddY yjoeueg






Errata to Beneath Apple ProDOS 121

ERRATA TO BENEATH APPLE PRODOS (lst Printing, 1984)

Please make the following corrections to your copy of Beneath
Apple ProDOS:

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 6-64:

The code for "GIVEN A PAGE NUMBER, SEE IF IT IS FREE" 1is
incorrect. Replace it with:

BITMAP EQU $BF58 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

cee WE'VE GOT IT NOW

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 $80,540,$20,$10 BIT MASK PATTERNS
DFB $08,504,502,501
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Page 7-26:

Page

Page

Page

Page

Modifying the ProDOS Disk II device driver to allow 320
blocks instead of the normal 28d. The fourth command line
should read:

520D:40

Modifying FILER to format 4@ tracks instead of 35. The fourth
command line should read:

4244:490
8-6:
Under "Device Information", make the following changes:
BF1l0-BF1ll DEVADR@1 Slot @ reserved.
BF26-BF27 DEVADR32 /RAM device driver address
{need extra 64K).
8-7:

The wrong bit is indicated as the "expansion bit" in the
MACHID byte. The first eight rows of that description
should read:

.. @... 1II

gl.. ... II+

10.. 9... 1IIe

11.. @... III emulation
@@¢.. 1... Future expansion
@gl.. 1l... Future expansion
1¢9.. 1... 1IlIc

11.. 1... Future expansion

B-8:

In the last paragraph, the sentence should read "A second
way to use an interpreted language..." (not a compiled
language) .

D-1:

In the second paragraph, the sentence should read "Versions
of the Disk Drive Controller Unit are now used..." (not
based) .
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Reference Card, Panel 4

Under "SYSTEM GLOBAL PAGE FORMAT", replace the lines
beginning BF@5 and BF@6 with the following two lines:

BF@d6 Jump to Date/Time Address
(or RTS if no clock)
The description of BF1#-11 should be changed to:

BFl1@-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:

S
d...
J.e..
g...
l...
l...
l...
l...

Reference Card, Panel 9
The last entry for "MLI ERROR CODES" should be:
$5A Bad vol. bit map

(not $58).



ORDERING FUTURE SUPPLEMENTS

New supplements will be published to reflect the changes
made as ProDOS is updated. To order an updated supplement, mail
the coupon on the next page directly to Quality Software (at the
address on the coupon), along with a payment of $10.60 plus
shipping and handling charges.* Your payment can be a check or
bank draft in US dollars, or your VISA or MASTERCARD number and
expiration date. California residents must add the appropriate
sales tax (6 or 6.5%). No phone orders or CODs will be accepted.

footnote:

*SHIPPING & HANDLING CHARGES

United States, Canada, and MeXiCO..eeseecsssescsossccseed 2.50
All other countries (insured air Mail) ceceececccscesoess$51lB.00



