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LO INTRODUCTION

This manual is designed to serve as a supplement to the ATARI 400™ and
ATARI 800O™ OPERATING SYSTEM MANUAL :

The 1200XL. as shown in sections 3-5, is a technical upgrade ot the A8CQ. The
operating system for the 1200XL has been written to maintain, as much as possi--
ble, compatibility with application programs which have already been
developed for the A400/800.

Since the basic hardware which controls the user interface and the display is,
for the most part, compatible with the earlier designs, the operating system, ex-
cept for the enhancements or changes described hers, has remained largely
the same. Theretore the data contained in the OS manual for the A400/800 is

still valid.

This manual has been written to provide the user with data regarding usage ot

the added features of the 1200XL operating system, with some detddls about the
characteristics of the peripheral devices with which it will operate. Program-

mers or peripheral developers who require a greater level ot detail regarding
the handling of peripheral devices should reter to the documenits referenced in

item 2 of section 2 below.

2.0 APPLICABLE DOCUMENTS

L ATARI Home Computer Operating Systems Manual

Describes the OS for the A40O and A8SCO, which is the basis for the enhance-
ments described in this manual

2. ATARI Home Computer Hardware Manual and 1200XL Supplement.

The Hardware Manual covers the hardware registers which control the
various functions of the A400 and A8OQ. The supplement to the hardware
manual covers the added teatures for control of the 2OOXL Home Compu-
ter. Detalls that are appropriate to the OS handling of such hardwaze
registers are contained in this OS manual The user who has nesed for other
hardware-related data should refer to the hardware manual for more

information.

3. DE RE ATARI

~ This document provides the user with an introduction to the effective use of
the ATARI Home Computer hardware. Although wrilten {o cover the
A400 /800, the data contained therein is valid for the 1200XL as well



3.0 HOW THE 1200XL COMPARES TO THE A400/800

The tollowing is a list of the features and functions which will be discussed in this
chapter. Each will be explained in a separate section. .

In this chapter, you will learn about,

L

2
3.
4.
S
6.
7.
8.
9.

10.

1L

12
13.
14,

The HELP Key

The Function Keys

How key codes are redefined and which ones cannot be redeﬁned
How to alter the key repeat rate

The action ot the Caps/Lowr Key

How the OS initializes the LED's on the keyboard

What happens when a cartridge is installed or removed
What happens during power-on sslf-test

What the option jumper assignments mean

What new screen modes the 200XL can use

How to enable fine scrolling of the text screen

How the disk handler has been changed for improved operation

What kind of display is now produced at power-up
What teatures have been deleted as compared to the A400 o ABOO

Each of the ltemns enumerated above cormresponds to the paragraph number in
this section which follows. For example, item 1 above is covered in paragraph

31 item 2 in paragraph 32 and so forth.



3.1 The HELP Key

The opserating systerm. while watching the keyboard, will recognize the pressing
ot the HELP key as a request to set flag in the OS database. This flag can be

read by whichever application prograin is in control at the time and react
’accordin_g_ly. :

The OS treats the help flag in the same way as the BREAK key in that no ATASCI

codels produced but a database variable is set Therefore, if your program is ex-

pecting the HELP key to be pressed. you must not only read the ksyboard FIFO
(hex location O2FC) for incoming ATASCI codes other than Help, but also occa-
sionally check ("poll“)the contents of the HELPFG (help flag) dcztabase‘vcrrlable

to see it Help was requested.

After reading the database location, and dectding what to do, you must “clear”
it for the next time the key will be pressed. The OS does not clear it for you The

Help Flag is cleared by storing a zero in its database variable.
ariable is $O2DC. The conditions to which it responds are

The location of this v :
 listed below, along with the codes which will be stored in HELPFG:
Hex value Condition represented
CO The Help flag is cleared. This ﬂag is clecred at ini-

tial power-up reset and subsequently, if set, must be -
cleared by the application program.

i HELP key alone was pressed.
Sl SHIFT-HELP key combination was pressed.
1 CTRL-HELP key combination was pressed.

The HELP key can be used during the power-on display and during the self test
teature. See those sections for more information. -



3.2 What The FUNCTION Keys Do
NOTE: This section only applies to XL computers with function keys

The 1200XL is provided with a set of four function keys. You may redefine the
ATASCI values which these keys produce if you desire. As a matter of fact, the
entire keyboard ATASCII output may be redetined as will be seen later. This sec-
tion shows the normal detinition of the F1-F4 kevys, their functions and the ATASCI
codes which they produce (if any) as a result of the power-on reset assignment.
All values in the table below are given in hexadecimal

FUNCTION KEY ASSIGNMENT SUMMARY

Key If pressed alone

Fl Produces the Cursor-up tunction, returns ATASCII IC
F2 Produces the Cursor-down function, retums ATASCII 1D
F3 Produces the Cursor-left function, returns ATASCI 1E
F4 Produces the Cursor-right function, returns ATASCI IF
Key If pressed with SHIFT

Fl See HOME CURSOR below

F2 See CURSOR TO LOWER LEFT CORNER below

F3 Ses CURSOR TO BEGINNING OF PHYSICAL LINE below
F4 See CURSOR TO FAR RIGHT OF PHYSICAL LINE below
Kevy If pressed with CTRL

Fl See KEYBOARD ENABLE/DISABLE below

F2 See SCREEN DMA ENABLE/DISABLE below

F3 See KEY-CLICK ENABLE/DISABLE below

F4 See DOMESTIC /INTERNATIONAL CHARACTER SET below
Kevy If pressed with CTRL and SHIFT

Fl Ignored
F2 Ignored
F3 Ignored
F4 Ignored

HOME CURSOR FUNCTION

SHIFT-F1 causes the cursor to move to the home position of the screen as well as
producing the detault ATASCI code IC. The default function is reassignable. .

CURSOR TO LOWER LEFT CORNER

SHIFT-F2 causes the cursor to move to the lower left comer of the screen as well
as producing the detault ATASCI code 1D. The detault function is reassignabile.



CURSOR TO BEGINNING OF PHYSICAL LINE

as 3 physical lines). This function is performed by the screen editor as well as
generating the default ATASCI code IE. The defcult tunction is reassignable.

CURSOR TO FAR RIGHT WITHIN PHYSICAL LINE

SHIFT-F4 causes the cursor to move to the far right side of the physical line on
which it is located. This function is performed by the screen editor as well as
generating the detault ATASCI code IF. The detault function is reassignabile.

REYBOARD ENABLE/DISABLE

CTRL-F1 controls the keyboard enable/disable function. It produces no ATASCI
code. This key combination aftects the operating system handling of the key-
poard and is not reassignable. .

CTRL-Fl disables and re-enables all keyboard functions except for the following:

RESET is the 6502 RESET key, and cannot be disabled
OPTION

START

SELECT keys are not controlled by the operating system

Each time you press CTRL-FL the operating system changes the enabled/dis-
abled status to the opposite of what it was when you pressed this combination.
In other words, if the OS had disabled the keyboard, LED 1 would be on. If, at that
time, you prIess CTRL-F1, the OS would re-enable the keyboard and tumLED 1 oft
The second press of this combination would reverse the process, disabling the

keyboard again

You may monitor or control the keyboard enable or disable function under soft-
ware control by reading or writing the OS database variable called KEYDIS
(hex location O26D). A value of O in this location means the keyboard is
enabled, and a value of hex FF here medns the keybocard is disabled



SCREEN DMA ENABLE/DISABLE

CTRL-F2 controls the Screen Enable /Disable Direct Memory Access (DMA). It pro-
duces no ATASCIH code. This key combination affects the operating system
handling of the display function. This key combination is not reassignable.

The 1200XL. on power-up, always enables the screen DMA. What this means
is that the system will always initialize itself to display anything which has
been defined for the screen display during power up. This same screen DMA
enable will also occur it you touch any keyboard key other than the CTRL-F2

combination.

Various types of programs which you write may be heavily involved in arith-
metic computations. To speed up the processing in the A400 or A8CO, youmay
disable the screen DMA. When it is disabled, the ANTIC processor does not steal
memory cycles from the 6502 to get its data for the sCreen. Therefore during dis-
able mode, the screen remains blank. When it is enabled. the full display which
you have detined is visible; however the processor is slowed down by any-
where from 10 to 40 percent as explained in the section on ANTIC DMA in the

Atarl Hardware Manual

On the 1200XL. to start the higher speed/ no display function, press the CTRL-F2
key combination. The display will go blank. To restore the display again at any

time, you can press any other kev. :

During vyour arithmetic calculations, you may be In continuous process of up-
dating the memory area where the display data is contained. You can then get
a status of the operation in process at any time simply by pressing any key
other than CTRL-F2, then again press CTRL-F2 to re-enter the higher speed mode.

Your program, then, on completion of the calculation, could exercise direct pro-
gram control over the ANTIC DMA variable to restore the display when the

arithmetic intensive part is over.

The DMA control database variable SMDCTL contains status bits for display list
memory access as well as player missile data access. When the combination
CTRL-F2 is pressed. the OS will save this value, (if it is not already zero) in data-
pase variable location DMASAVSO2DD). Then the variable SMDCTL will be set
to zero. When the combination is pressed again, the original value is restored to
SMDCTL trom DMASAV thereby restoring the display. Your program could per-

form the same process.

.



KEY-CLICK ENABLE/DISABLE

CTRL-F3 controls the Key-Click enable/disable function. If pressed once, it dis-
ables the audible feedback on keystrokes. Pressed again reenables it. This func-
Hon only attects an OS database variable and produces no ATASCI code. 1t is

not reassignable.

You may control the key click enable/disable from your program All that
needs to be done is to change the same flag which the operating system uses to
indicate whether a key click is required. This flag is called NOCLIKK It is one ot
the OS database variables, contained at location SO2DB. :

On power up and reset, the operating system initializes this variable to a value
ot OO, meaning that key click is enabled. This location, when it contains the
value SFF, indicates that no key click is desired. The key combination CTRL-F3

toggles it between the values OO and FF.
DOMESTIC/INTERNATIONAL CHARACTER SELECTION

CTRL-FA controls the domestic/international character selection Default is
domestic. It affects an OS database variable only and produces no ATASCIH
code. It is not reassignable. It toggles the display ot character sets, changing
between the two each time the key combination is pressed. When the intema-
tional character set is selected. LED number 2 will be lit

The international version of the character set is located in the ROM beginning at
location $CCO0 You can cause the international character set to be selected by
storing the constant $CC to location SO2F4 This is the location CHBAS. The nor-
mal character set is located in the ROM starting at SEOQQ. If a program stores
SEO to CHBAS, it selects the display of the normal characters.

It you have defined your own character set. however, pressing CTRL-F4 will
display the intemational character set This is because the operating system will
test CHBAS and find that the value $CC is not there. Therefore $CC must be the
next value which is to be used (selects int’l set). When it tests CHBAS and finds
SCC stored there, it knows that SEO is the next value to use during the toggle

between character sets.

Two variables are used:to conirol the character set selection: CHBAS (O2F4) and
CHSAIT (O26B). The Screen Editor (E)) and the Display Handler (S:) initialize vari-
ables CHBAS and CHSALT at every OPEN command which you issue to either
one. CHBAS is initialized to a value of hex EO and CHSAIT is initialized to a value

of./ hex CC.

When you press CTRL-F4, the operating systerm swaps the values of CHBAS and
CHSALT using the OS variable TEMP as the temporary holding point. Once it
completes the swap, it CHBAS is equal to CC. it will ight LED 2, indicating that the

international character set is selected.



3.3 KEY REDEFINITION

You may redefine most of the 1200XL console keys if desired. The redefinition
process consists of setting up a pair of tables which can be reterenced by the
operating system when it translates your keystroke into an ATASCI value.

The two tables are the KEY Definition Table and the Function Key Definition
Table. The operating system has a pair of data tables from which the normal
definitions are made. You may detine your own set of tables however, then
simply tell the operating systen where they are located in memory. '

One such use of key redefinition might be to experiment with other, possibly
more efficient keyboard layouts, such as perhaps the Dvorak keyboard. An ex-
ample is given in Appendix A of a keyboard redetinition to allow you to do
such an experiment. (Over the years, the QWERTY key layout has been the ac-
cepted standard, though many people have found DVORAK to be more etfi-
cient. This would allow you to try it for yourself)



CONTENTS OF THE KEY DEFINITION TABLE

This table allows most of the keys of the 1200XL to generate any desired ATASCI
code or special internal function. The exceptions to this are listed at the end of
this section. To redetine the keys. it is necessary first to define an area in memory
where a 192 byte table may be stored.

Into this table, you will store the definitions of the keys which you desire. Later

you will tell the operating system where this table is located so that tuture
references may be made to it instead of the standard definition table.

The organization of this table is as follows:

Lower case convert. KEYTABLE __ START (Starts at user detined
Group of 64 bytes address) Table of lower case conversions
Shift plus key '
Group of 64 bytes Table of uppercase conversions
CTRL plus key
Group of 64 bytes Table of control key conversions

KEYTABLE _ START + 9L

The reason that each ot the subdivisions of the table has 64 bytes in it is that the
hardware can generate a total of 64 hardware keycodes. These codes, num-
pered OO-63 decimal (OO-3F hexadecimat) are used to index directly into one
ot the three keycode tables. Which table is referenced depends on whether the

CTRL or SHIFT keys is pressed.

Note that there is no table for the combination of both CTRL and SHIFT. This com-
bination is invalid and is ignored by the operating system.

Each of the three ¢4 byte subsections of the table has the form:

QO code Byte O contains conversion for key code CO for key alone,
~ key with CTRL, or key plus SHIFT. Depends on
*  which table is accessed per which keys pressed.

Ol code Bytel contains conversion for key code Ol

3F code Byte 3F contains conversion for key code 3F

The codes which you place in your table will either generate an ATASCII code
(for direct character translation) or they will tell the system to perform a specific
function. Specitically any code in the range of 80 to 91 hexadecimal will be
treated as special by the system. This is illustrated in the table below.



CODES AND THEIR EFFECT ON THE SYSTEM AFTER TRANSLATION

CODE EFFECT (it any)
OO thru 7F Used as the ATASCI code only.
@2 thru FF Used as the ATASCI code only.
80 Ignore, invalid key combination
81 Invert the video output to the screen
82 Alpha lock/Lower case toggle.
83 Alpha lock
84 Control Lock
85 End of tile
86 ATASCI code
87 ATASCI code

- 88 ATASCI cede
89 Key click on/oft
8A Function 1l *
8B Function 2 *
8C Function 3 *
8D Function 4 *

* NOTE. When it sees these keycode translations, it is told to DO the function
which is described in the Function Key descriptions. The ATASCI coded gene-
ration for the normmal and shifted function keys is handled in a different table,
whose description follows that for the keycode hardware translate table.

8E Cuirsor to home

8F Cuirsor to bottom

@) Cursor to the left margin
Q1 Cursor to the right margin

The table below shows the key cap comesponding to each key code. The
physical position of each key switch within the table determines the hardware
code which it will generate. To determine what code it is, take the row address
of the cap, and add it to the column address. The result is the hexadecimal

value returned to the operating system (fange OO-3F) for use in the table
lookup for that key.

10



KEYCODE DEFINITIONS TABLE

o 1 2 3 4 5 6 7
00 L J ; Fl F2 K +
o8 O P 8] RET I — =
10 \Y HLP C F3 F4 B X
18 4 3 6 ESC 5 2
20 ,  |space| . N M /| )
28 R E Y TAB T W Q
30 9 O 7 |BACKS| 8
38 F H D CAPS | G S A

As an example the key cap "C” isin the table in rTow 10, column 2. This means
that the hardware generates a hardware code 10 + 2 or 12 hexadecimal There--
fore, in the translation tables shown above, the function code or ATASCI code
for this character will be stored in the key detinition table position $12 for each of
the three types of "C” which are valid (c alone, Shitted C, or Control C). You may
cause each of these to perform a separate function or generate a sepaate

ATASCI code by revising the tables.

When you have decided on how you want your keys to be redefined , you tell
the operating system where it may find the definitions by storing the address of
those definitions in locations 79 and 7A hexadecimal The low byte of the hex-
adecimal address where you have stored the keys should be placed in loca-
tion 79. the high byte is location 7A. This is defined as one of the systerm vectors,
called KEYDEE It will point to the detault or original key definition table at

power-on Ieset time.

11



REASSIGNMENT OF THE FUNCTION KEYS ONLY

There may be times when you only want to redefine the function keys and not
redetine the rest of the keyboard. The 1200XL operating system allows you to
redefine only the function keys by setting up an 8-byte table in placs of the 192
byte table which would have otherwise been required. The format of this table

is as follows:

Fl «— Lowest memory location of the table

F2

F3

F4
SHIFT-F1
SHIFT-F2
SHIFT-F3
SHIFT-F4 «— Highest memory location of the table

When you have decided what functions each combination must perform and
have built the table, change the system vector FKDEF to point to the lowest ad-
dress of your table, This vector is located at memory locations 6O and 4l hexa-
decimal, Location 40 gets the low byte of the hex address, location &1 gets the

high byte.

The same codes described in the section titled “CODES AND THEIR EFFECT ON
THE SYSTEM AFTER TRANSLATION" are used in this table. However, DO NOT
assign codes 8A through 8D to the same function as the key itself In other words,
do not specity that the key Fl should perform function FL etc. since this would
result in an infinite loop. (Fl sensed by the OS sends it to the function key table,
which tells it to look up and pertorm the Fl function, which sends it to the table,

and so on, with no possible exit) .

12



NON-REASSIGNABLE KEYS AND KEY COMBINATIONS

The following keys or key combindations are either specifically wired for special
functions or are subjected to special handling by the operating system.

Even though there might be a hardware-generated key code shown in the
table above, and a corresponding space in the translate tables, there is no way
to reassign these functions. This is because the operating system traps the hard-
ware code directly to perform the specified function and it never gets to the
transiate mode. These keys or combinations care as follows: ’

BREAK — This function is fixed as a special case in the opéraﬁng
systerm. It is sensed by the hardwaze.

SHIFT — This key is an integral part of the hardware encoding of
any key function.

CTRL _ This key in an integral part of the hardware encoding of
any key function.

OPTION
SELECT :}-— All of these are directly wired to and are sensed by the

START GTIA circuitry.

RESET — Directly wired to the 6502 reset line.

HELP — Function is fixed by the operating system. The help func-
tion handlng is described elsewhers in this manual

CTRL-1 Controls the screen output start/stop function

CTRL-F1 See KEYBOARD ENABLE/DISABLE above. As noted there,
this function is not reassignable.

CTRL-F2 See SCREEN DMA CONTROL above. As noted thers, this
function is not reassignable.

CTRL-F3 See KEY-CLICK ENABLE/DISABLE above. As noted there,
this function is not reassignable.

CTRL-F4 See DOMESTIC /INTERNATIONAL CHARACTER SET above.

A

13



3.4 USER-ALTERABLE KEY AUTO-REPEAT RATE

The 1200XL operating system allows you to control the rate at which a key. con-
tinuously held down, will repeat iis entry to the system. This change can be
done by moditying the OS database variable KEYREP, located at hex address

O2DA.

This variable determines the repetition rate by counting the number of VBLANK
(vertical blanking) intervals which occur. For the NTSC (6O Hz) system, the initial
value of this variable is &, for PAL systems, the value is 5. This assures uniform
repeat 1ate of 1O characters per second for either system. The key repeat rate
equals the VBLANK rate (60 or 50 per second) divided by the KEYREP value.

Under control of this varable, the maximum “contollable” key repeat rate
would be 50 characters per second on the PAL and 6O characters per second
on the NTSC (screen refresh rate). This would occur with a value of 1 in this

variable.

You may control the rate at which occurs before the key repeat starts. The OS
database variable which controls this is called KRPDEL Its hex address is O2D9.

It controls the number of VBLANKS which must occur between the sensing of the
key pressed until the first repeat occurs. From that time on. the repeat rate is con-

trolled as described above. The initial values used by the OS provide a Q.8 sec-
ond initial delay for either NTSC (count = 48) or PAL (count = 40) systems.

3.5 CAPS/LOWR KEY TOGGLE ACTION
The CAPS/LOWR key on the 1200XL functions as shown in the chart below:

KEY COMBINATION CURRENT STATE NEW STATE

CAPS Control Lock Lower Case

CAPS Alpha Lock Lower Case

CAPS Lower Case Alpha Lock
SHIFT-CAPS — any — Alpha Lock
CTRL-CAPS — any — Control Lock
CTRL-SHIFT-CAPS —any — — no change —

The meaning of the terms is as follows:

Lower ,Casé — All key caps respond in lower case mode

Alpha Lock — All alphabetic keys (A-Z) respond in upper case mode,

all others lower case

Control Lock — All alphabetic keys (A-Z) respond as though the control
key is being held down as well as the selected key

14



3.6 LED INITIALIZATION

The 1200XL has two LED's on the front panel, called LED L and LED 2. LED |, when
lit, indicates that the Keyboard is disabled LED 2. when lit, indicates that the
intemational character set is selected. The operating system enables the key-
poard and selects the domestic character set on power up and reset. Therstore

these LED’s will both be oft

3.7 POWER-ON SELF-TEST

During the initial power-on the 1200XL operating system will pertorm the fol-
lowing quick check ot the integrity of the system RAM and ROM:

a. Is it possible to write SFF (all ones) to all RAM locations?
b. Is it possible to write 500 (all zeros) to all RAM locations?
c. Does a checksum of the two ROM's compare to that stored within each ROM?

If any of these tests tail, the operating system will transter control to the self-test
memory test routine. Here amore thorough test of both RAM and ROM can take

place.

3.8 OPTION JUMPERS

The 1200XL is provided with a set of four hardware jumpers which are designed
to tell the operating system how the systemn is configured. As of the date ot this
writing, only one of the four jurnpers has been assigned, specifically JL. This is
specitied in the table phelow. During the power-on sequence. the 1200XL operat-
ing system reads the state of these jumpers and stores this state in the OS data-

pase varable JMPERS, location O3CE.

The bit assignments for each of the four jumpers is as specitied below. The bits are
all active low, meaning that f a line reads a digital zero, the jumper is installed.

BIT FUNCTION HARDWARE NAME
O Self test enable (will run self test it low)  Jl (pot 4)

1-3 Reserved for future use

4-7 Unused

e
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3.9 ADDITIONAL HARDWARE SCREEN MODES

The 1200XL adds direct access to the remaining special pupose display pro-
cessor operating modes. The table below shows the current mapping which
has been provided for the A400 and A80CQ. The table which follows theredatter
shows the added modes and the numbers which the soffware can use to access

the extra modes.

Mode mapping common to A400/A800:;

Software Mode ANTIC MODE GTIA MODE
O (C0O) 2 (802) O

1 (801 o} (80Q6) @

2 (802) 7 (SOP @

3 (80O3) 8 ($08) O

4 (SO4) Q ($O9) O

5 (8QO5) 10 (SOA) O

6 (806) Il (SOB) O

7 (8O7) 13 (5OD) @)

8 (808) 15 (SOF) O

9 (SO 15 (SOF) 1

10 (SOA) 15 (8OF) 2

1 (SOB) 15 (SOF) 3
Mode mapping for 200XL (additional):

Software Mode ANTIC MODE GTIA MODE
12 (80C) 4 (804) O (note 1)
13 (8OD) 5 (SQO%) O (note 1)
14 (SOE) 12 (SOC) @)

15 (SOF) 14 (8QE) O

Note L The existing character sets will not provide recognizable characters for
these new modes. Theretore you will have to provide the character set it
you use these modes. This is done by defining the full character set, then
moditying the OS database varable CHBAS to point to the most signifi-
cant byte of the address at which the character set starts. CHBAS is

located at S2F4. =

Appendix B of this manual contains some suggestions on the method for
designing a new character set to support those added modes.

A
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310 TEXT SCREEN FINE SCROLLING

The screen editor () supports fine scrolling of the text screen data as an option
This fine scrolling option will be enabled if the database variable FINE (hex
location O24E) is set nonzero prior to issuing the OPEN command o the screen
editor. Likewise, the feature will be disabled if this location is set to CO betore

issuing the OPEN.

There are only two allowed values for FINE = O and hex FF. Other values may
produce undesirable results.

During an OPEN command to the Screen Editor (E:), it FINE (O2¢E) is hex FF then
a fine scroliing displary list is created. This display list will be one byte larger than
a coarse scrolling display list. In addition, the OS places the address of a display
list interrupt routine into the display lst vector VDSLST (0200) replacing an
other vector which you might have already stored there.

When fine scrolling is enabled, the Screen Editor's display list interrupt service
routine modities the content of color register COLPF1 (DO!7) for the very last visi-

ble line of the screen.

When a CLOSE command is issued for the Screen Editor, it FINE is hex FF, then the
address of an RT is placed into the display list vector VDSLST (O2CQ). For OS ver-
sions 1l and beyond: FINE is set to ze1o again, and the screen is reopened with a

coarse scrolling display list

The recommended manner {or enabling and disabling fine scrolling is shown
below:

a. Set FINE to hex FF
b. OPEN E using an IOCB number

¢c. Use E: as usual ine scrolling is enabled

d. CLOSEE

e. 1f the IOCB is now open. then you are finished. otherwise continue
with the next step

1 Set FINE to zero
_ g OPENE

17



311 DISK COMMUNICATIONS ENHANCEMENTS

The 1200XL adds the capabillity for the resident disk handler to read and write
disk sectors having variable length from 1 to 65536 bytes. The defaultlength, as is
used on the A400 and A8OO currently, is 128 bytes. Both at power-on and RESET
(warm start), the 128 byte sector length is established. Your prograim can alter this
length by moeditying the OS database variable DSCTLN. The location of this two-

byte variable is O2D5 and O2D6 (lo byte in O2D5, hi in O2D4).

In addition to the capability to read and write variable length sectors, the
1POOXL also adds the capabllity to write sector to the disk without a read-
verify operation always following it. This is the command ‘P’ which was specific-
ally excluded in the previous releases of the operating system.

With this capability added. you have a choice of either using the verlfy, for sys-
tem integrity (always read atter write). Or you can take a chance of writing a
bad sector on rare occasions but increasing your average speed ot disk usage

by some value related to the verity time. You may want to experiment with
some of your programs with and without verity to see the results.

312 POWER-ON DISPLAY ENHANCEMENT

In place of the original power-on memo pad display used by the A400 and
AB0Q (in the absence of a cartridge or disk), the 1200XL displays a dynamic
ATARI rainbow. If you press the HELP key while the rainbow is displayed. the

1200XL will enter the self-test mode.
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4.0 MEMORY MAP OF THE 1200XL

The following table shows how the 6502 processor perceives the various ad-
dress spaces which it can access. The maximum allowable address range, with
the 16 bit address of the 6502 is hexadecimal OOOOQ-FFFF. This address range is
split. by the hardware memory management circuitry, as follows:

(Note: The 1200XL uses 64K RAM's as the main system writeable memory. Ad-
dresses within those RAM's, which would nommally have filled the enfire
memory access space of OOOQ-FFFF of the processor, are prevented from ac-
cess by the memory manager. This allows ROM's, cartridge memory, and peri-
pherals to occupy a part of the memory space ds is noted below.)

1200XL MEMORY MAP

HEX ADDRESS WHAT IS ACCESSED THERE NOTES

‘OS-ROM or RAM if ROM disabled 1

The special purpose chips respond to
the address ranges shown in the lising

below
DOOQO-DOFF GTIA

FFFF-D8OCO
D7FF-DOOO

CFFF-COQOO
BFFF-ACCO
QFFF-8000
7FFF-5800
57FF-5000
4FFF-O000

D20QO-D2FF
D30Q-D3FF
D40QO-D4FF
D5OO-DSFF

POKEY

PIA

ANTIC

Any read or write

to an address in
this range enables
the cartridge con-
trol ine CCNTL on
the cartridge inter-
face (same as
A400/A800.

DIOO-DIFFE, D4OO-DEFF, and D700-D7FF
are reserved for future use.

OS-ROM physically present, but cannot
be accessed here.

OS-ROM or RAM if ROM is disabled
RAM, or cartridge interface

RAM, or cartridge interface

RAM

RAM, unless in self-test mode

RAM

19
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NOTES: L Access to the OS ROM may be disabled by wirting a zero to port B of

the PIA. bit O. Access is normally enabled, with a | present in this bit
(When changing this bit in the register, other bits should not be
changed.)
2. The self-test ROM code is physically present in the OS ROM at actual
address DOOO-D7FF.. However, this area is used for the access to the
memory mapped [/O devices. When the selitest feature is invoked. the
RAM located from 500Q-57FF is disabled The memory manager re-
maps the memory access such that the OS ROM physical addresses
DOOO-D7FF are accessed at 50CO-57FF. The memory mandager uses
port B of the PIA, bit to determine whether to access RAM or ROM in the
region 5000-57F. It bit 7 is high, RAM is accessed. If bit 7 is low. the OS-
ROM is accessed instead. (When changing this bit in the register, other
bits should not be changed.)

(Port B was used in the A400/800 to service the game poris 3 and 4
The use of the remaining bits of ths port are specitied in Section 6 of-this

manual)
3. ROM will be selected in these regions if control lines RD4 or RDS are

pulled up to +5V by the cartridge. RD4 controls ROM select in the
region 800OQ-9FFF. RDS controls ROM select in the region AOQOQ-BFFFE.
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5.0 ENHANCEMENTS TO THE A400/800 REV. B OPERATING SYSTEM
INCORPORATED IN THE 1200XL

This section describes a set of enhancements which include new methods of
handling peripheral products and, in a separate section, improvements in
basic operations of the system.The latter might be referred to as “bug fixes".

PERIPHERAL HANDLER ADDITIONS

To accommodate a new class of peripheral devices, the operating system now
includes a relocating loader, used to upload peripheral handlers through the

serial (/0 intertace).

In the A400 /800, device handlers for the peripherals were uploaded as fixed
location (absolute) object code. These handlers were loaded using a set of de-
vice inquires, or polls, known as types O, 1 and 2. Information on types O,

1 and 2 Poll Commands is available from Atari Customer Service.

The 1200XL adds two other types of polls to its operating system. One poll,
known as type 3, is issued at power-on or reset time. The other, type 4, can be
issued as a result of an OPEN command by an application program

Type 3 Poll Command

The type 3 poll command itself is used as an “Are You There?” type of com-
mand. Associated with the type 3 poll are two other types, specifically the

a) Poll Reset
and b) Null Poll

Poll Reset consists of the following SIO command byte sequence (reter to the SIO
document for further explanation of the byte types):

Byte Position Value (hex)

Device Address 4F

Command Byte 40

AUX1 . 4F

AUX2 - 4F

Command Checksum Nomnal (checked by peripheral)

The 4F in AUXI and AUX?2 detine this sequence to all peripherals as a poll reset.

e
After responding to a type 3 poll by sending a handler to the system, a peri-
pheral is not supposed to respond again to a type 3 poll The Poll Reset com-
mand. at power-up, resets all type 3 peripherals, freeing them to respond to the
poll request. However, no serial bus device sends back any data as a result ot a

poll reset command.
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Type 3 Poll (Are you there?)

There may be several types of peripherals which can respond to a type 3 poll
In types O. 1 and 2, the device address sent on the serial line specities which
exact device is being called. In the type 3 poll processing, however, the address
remains fixed (4F) and the devices each respond atter a specitic number of poll
3 retries. In other words, during pol 3 operations, the computer doesn't know
which peripherals are actually attached. but will keep asking ™s anybody
there” until it has reached its last retry and no peripheral has responded

Each peripheral which does respond to the type 3 poll must be designed to
count the number of 1etries of type 3 polls, then to respond as described below
on its own specified retry slot Each time it sees a command other than a type 3
poll these peripherals must reset their retry counters. This allows the computer to
load the handler for each peripheral which responds, then restart its poll 3 se-
quence (original retry number restored) to look for another poll 3 response from

the next peripheral (it any).

Sincs each peripheral responds only once (atter a poll reset), a second request
at a specitic retry slot causes no peripheral response and allows the next retry

slot to be polled.

This poll ("are you there?”) is sent as follows:

Byte Position Value (hex)

Device address 4F

Command Byte 40

AUXL o0

AUX2 QO

Command checksum Nomnal (checked by peripheral)

When. after checking the retry count, itis a peripheral’s tum to respond., it sends
back the following data to the computer on the serial intertace:

a) An ACK response byte, and

b) L Low byte of handler size in bytes (must be EVEN)
2. High byte ot handler size |
3. Device Serial I/O Address to be used for loading

4. Peripheral Revision Number

These four bytes, if sent by the peripheral, will be stored in OS variables DVSTAT
(O2EA hex) through DVSTAT +3. If there is a successful retum to the OS (not a
-timeout or other problem), it indicates that there is a handler to be loaded. The
loading is performed, then the type 3 poll is repeated until all retries are ex-
hausted and no peripheral responds.

Once the device address data is received from the peripheral during this type 3
poll it can thereafter be referenced directly on the serial bus by its address in

place of the original poll address 4F.

Specific details of the actions taken by the OS after receiving an answer from a
peripheral may be found in Appendix C.
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Null Poll Command

This command is used as a serial bus no-operation If any emor should occur
during loading ot a peripheral handler or by the relocator, the system should be
free to “back out” of the linking of the faulty loader and tell the peripherals that
it is ready for the next one to be loaded. Since this null poll is a non-type-3 poll
all peripherals will have reset their retry counters and should be ready for
another sequence of retries, looking for their own response retry slot. This main-
tains synchronization between the computer and the peripherdls.

The structure of the Null Poll is as follows:

Byte Position Value (hex)

Device Address 4F

Command Byte 40

AUX1 4E

AUX2 4E

Command Checksum. Normal (peripherals check it)
Type 4 Polling

This type of poll is sent out on the serial bus as a result of an application initiated
request. During an OPEN command, a device which responds to a type 4 poll
may conditionally or unconditionally be polled to determine if it is online and
may or may not have its handler uploaded and linked to the system under con-
trol of the OS. Detailed information regarding the handling of the device under
various operating conditions may be found in Appendix.C.

The Type 4 Poll is a serial port command structured as follows:

e Device address of 4F hex (peripherals looking for Type 4 Poll may ignore the
device address and look only for the poll command '@’; however, the device
address will always be 4F hex and the peripheral may check this);

« Command is '@’ (40 hex) (peripherals looking for this poll will always look for
the '@’ command):

¢ AUXl contains the device name, which is an ATASCI upper-case letter (range
41 hex through 5A hex) (the peripheral must be assigned that device name in

order to legally answer the poll);

e AUX2 contains the device number, which is an ATASCI digit (tange ATASCII ]
through 9, 31 hex through 39 hex) (the peripheral may optionally use this infor-

P mation in deciding whethe or not to answer the poll);

e Standard command checksum (peripheral checks this).

This poll differs from the Type 3 Poll in that the device name and number is in-
cluded in the poll Theretfore the peripheral need not count retries of the type 4
poll and should answer the poll as soon as the poll command is recognized
There is no limitation on the type 4 poll; the peripheral should answer its type 4

poll each time it is issued.
The peripheral response to a type 4 poll is the same as for the type 3 poll The four
response bytes are placed, by the computer, into DVSTAT through DVSTAT +3
(O2EA through O2ED hex.).
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GENERAL ENHANCEMENTS TO THE REV. B OS FUNCTIONS

The following functions which are supported by the A400/800 Rev. B Operating
System have been further enhanced by the addition of the following features:

Printer CLOSE with data in the buffer —

The printer handler will insert an EOL(end-ot-line) character in the printer buffer,
if one is not there, betore sending the buffer to the printer on a CLOSE. This
. assures that the last line will be printed immediately rather than having the

printer forced offline to output the final line.

Printer Unit Number Handling —

The printer handler has been changed so that it will process the unit number in
the IOCB, allowing separate addressing for printers Pl through P8.

CIO Handling of 'I‘mncdted‘Records on Read —

The CIO now places an EQL in the user's input buffer on the occumrence of either
a record longer than the buffer being read or an EOF being encountered during
the read attempt. This assures that all records are accessible, even if the user has
not provided a sufticient buffer size, he will at least get as much of the record as

he has provided for.

CIO Error Handling With Zero Length Buffer —

The CIO will return a butter length of zero (in the 6502 A-register) whenthereisa
handler error while effecting a zero length buffer transter. (See CIO sectioninthe
OS manual)

Display Handler Cursor Handling —

The display handler now accepts a screen clear code no matter what value is
in the cursor X and Y coordinates.

Display Handler/Screen Editor Memory Clearing —

The Display handler and Screen editor will not clear mermory beyond the end
of memory as indicated by RAMTOP. Now it is possible for the user to specify the
top of memory to be used by the system and to store device handlers or per-
sonal machine code in the memory area above the display. Changing display
graphics modes, then, will not erase any data which has been placed in the
RAM area above that assigned for use by the display or screen editor.

Rework of the Floating Point Package —

The 1200XL operating systern corrects a bug in the Rev. B OS. It now produces an
error status when an attempt is made to calculate the LOG or LOGIO of zero.

New ROM Vectors —

The follow'mg'ﬁxed entry point vectors have been added to the R2OOXL ROM set:
E480 JMP PUPDIS entry to power-on display

E483 JMP SLFTST eniry to the self-test pgm.

E486 JMP PHENTR entry to uploaded handler enter.

E489 JMP PHULNK entry to uploaded handler unlink.

E48C JMP PHINIS entry to uploaded handler intl
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6.0 OTHER CHANGES/GENERAL INFORMATION

This section deals with items which involve operating system changes, but
which do not easily tit into any other category.

IMPROVED HANDLING OF OS DATABASE VARIABLES

During normal power-on sequence (cold start), the OS database variables from
SO3ED-SO3FF are set to zero. During a RESET (warm start), they are NOT changed
by the OS. This means that an enhanced version of the operating system in the
future will be able to make use of these locations without reloading them after
any RESET operation '

These bytes are all reserved for use in future OS revisions.

NTSC /PAL VERSION TIMING PROVISIONS

There are various timing ditferences between the NTSC (60 hz) and the PAL (80
hz) versions. To elimindcte the necessity for providing a special operating system
ROM set for each one, the specific timing adjustment values are handled within

the single ROM set.

To determine which type of system the ROM is operating on, the operating sys-
tem checks a flag within the GTIA chip and adjusts all imings accordingly. This
was possible because the GTIA must be ditferent to handle the modified display
format for the 50 Hz version By making certain timings a function of the state of
this flag, it was possible to make external timings independent of the NTSC or
PAL system itselt :

The timing values relate to the handling of the 115 Volt cassette player (Atari 410)
and the console auto-repeat rate as shown in the table below:

CASSETTE TIMINGS NOW INDEPENDENT TIMING
Write Inter-record gap (long) 3.0 sec.
Read IRG delay (long) 2.0 sec.
Write IRG (short) 025 sec.
Read IRG delay (short) Q.16 sec.
Write File leader 192 sec.
Read Leader delay Q.6 sec.
Beep cue duration Q.5 sec.
Beep cue separation - Ql6 sec.
AUTO-REPEAT FUNCTIONS NOW INDEPENDENT TIMING
[nitial delay for quto-repeat Q.8 sec.
Repeat ate 10.0 char/sec.

1200XL OS ROM IDENTIFICATION AND CHECKSUM DATA

Each of the two ROM’s in which the 1200XL operating system is contained has a
capacity of 64K bits crganized as 8K by 8. Within each of the ROM’s is a block ot
data organized as shown in the diagram below, to identity the ROM and to give
its checksum. The checksum is tested by the operating system as paat of the

power up sequence.
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The tormat of the block for the COQQO-DFFF ROM is as follows:

e s

ROM Cksum (hi)

ROM Cksum (lo)

Dl

M2

Dl
Ml
Y1

Y2

Option byte

Al
A2

N1

N2

N3

N4

N5

Né

Revision No.

COO0O

Checksum which is the sum of all

—— Dbytes in ROM except checksum
COQL__

CO0O2
CcoQ3

CO0O4

CO05
CO06

Co07
CO08

COQO9

COOA

COOB

bytes themselves.

Revision date having the form
DDMMYY where D = day digit
M = month digit ¥ = year digit.
Each a 4 bit BCD digit. Reserved.
contains SO0 tor the 1200XL.

Part number having the form
AANNNNNN, where A's represent
ASCI characters, N are BCD digits.

The format of the identification block for the EQOO-FFFF ROM is as follows:

Dl D2

Ml M2

Y1 Y2
Option byte

Al
A2

N1 N2
N3 N4
NS N6

Revision No.

ROM Cksum (o)

ROM Cksum (hi)

vector table for

for NML RES and IR

I

FFEE
FFEF

FFFO

e

FFFl

———y

FFF2
FFF3
FFF4

FFFS

FFF6

FFE7
FFF8

FFFQ
FFFA-FFFF

Revision date having the form
DDMMYY where D = day digit

M = month digit. Y = year digit
Each a 4 bit BCD digit.

Hardware product identifier, will

be used by Atari to identify Home
Computer products, for 2OOXL = SOL

___— Part nurmber having the form

AANNNNNN, where A's represent
ASCI characters, N are BCD digits.

— __ Checksum which is the sum of all
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This area reserved for power-on
reset vectors, NMI and [RQ vectors.



PORT B CHANGES

Port B of the PIA is a read /write port which no longer is connected to game [/0
ports. Instead, its bits control varous functions which include control of LED L LED
2 read enable of the the OS ROM’s and other functions. To change only one
single bit at a time within that port, the following technique should be used.

Clear A Bit (bit b)
LDA PORTB
AND # SFF-b
STA PORTB clears only bit b in the port

Set A Bit (bit b)
LDA PORTB
ORA #Db
STA PORTB sets only bit b in the port

XL PORTB ($D301) BIT ASSIGNMENTS

BIT VALUE | USE
O O OS ROM DISABLED, RAM ENABLED
OS ROM ENABLED
The memory region mapped to the 0OS ROM is from $SCOQO
to SFFFF except for the region from $SDOOO to SD7FF which
is always mapped to the hardware V'O chips (GTIA. POKEY.
PIA, ANTIC).
\ @ BASIC ENABLED

1 BASIC DISABLED, RAM ENABLED
The memory region mapped to BASIC is from S$BFFF.

LED #1 ON
LED #1 OFF

LED #2 ON

LED #2 OFF

RESERVED FOR FUTURE USE

RESERVED FOR FUTURE USE

RESERVED FOR FUTURE USE

SELF TEST ROM ENABLED

SELF TEST ROM DISABLED, RAM ENABLED

The memory region mapped to the self test ROM is from
$5000 to $57FF.

fod

N OO w

—0O

NOTE: The OS VBLANK process copies the port A joystick and paddle values
into the Port B shadows. Thus, stick O aftects both O and 2, stick 1 aftects both |

and 3.
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REV-LEVEL DETERMINATION

To allow program products to determine which Atari Home Computer and
Operating System Revision level it is operating with, the following tests are

recommended.
If location SFCD8 = $A2, then product is an A400/A800 wherein:

It location SFFF8 = $DD and $FFF9 = $57

then OS is NTSC rev A
If location SFFF8 = $Dé and SFFF? = $57

then OS is PAL rev A _
If location SFFF8 = SF3 and SFFF9 = SE6

then OS is NTSC rev B
If location SFFF8 = $22 and SFFF9 = $58

then OS is PAL rev B.
Otherwise, it is some futun::‘ A400/A800 OS.

If location SFCD8 not $A2, then product is a 1200XL or other future home com-
‘puter product, wherein. ,

It location SFFFl = SOl then OS is 1200XL
and location SFFF7 will be the
intemal rev number for the 200XL QOs.

Otherwise, location SFFFl = product code for
tuture Atarn Home Computer product
and location $FFF7 contains OS rev
level for this product.
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APPENDIX A — AN EXAMPLE OF KEYBOARD REASSIGNMENT

As suggested eculier in this document, the keyboard functions may be reas-
signed. The table below gives the comresponding keys for the Dvorak (also
known as the American Simplified) Keyboard. When the typewriter was first
invented in 1867 Christopher L. Sholes chose a layout for the keys which would
slow down the good typists of his day and thereby prevent his machine from
jamming. This keyboard has endured to this day.

In 1932, August Dvorak invented this key layout which places the most often used
characters, including the vowels, on the “home” key line and also redistributes
the keystrokes from a é0-70 % left-hand activity to an almost 50/50 activity. Cer-
tain manuiacturers currently offer this key layout as an option. Now you can try
it for yourself if you wish. Only the list of key correspondence is given here. It is
lett to the reader to compose the key function table using the data contained

earlier in this manual

TOP ROW OF KEYBOARD CENTER ROW ) BOTTOM ROW
Current Dvorak Current Dvorak = Current Dvorak
Q ? A A Z '
d / 2 ;
W S @] X Q
w
E D E C J
e .
R P F U Vv K
T Y G I B X
Y F H D N B
U G J H M M
[ C K T v W
v W
O R L N . Vv
- v
P L : S ? Z
; S / VA
Ya b = “  __(underline) '
) ) ’ —_—
pd
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APPENDIX B — SUGGESTIONS FOR THE CONSTRUCTION OF A NEW
CHARACTER SET FOR THE NEW GRAPHICS MODES

This appendix covers the new graphics modes 12,13, 14 and 15 now provided on
the 1200XL. Modes 14 and 15 are pure graphics modes with resolutions of 160 by
20 and 160 by 40 respectively. Since these are not character modes, the discus-
sion below will be limited only to modes 12 and 13.

Graphics 12 and 13 do not produce recognizable characters, for the most part.
using the standard character set. One will understand why this is true by exam-
ining the following comparison between Graphics mode O to 2 and 13

Mode O is a 40 character mode. Each character is tormed from an 8
wide by 8 high pixel matrix. Each pixel is one bit wide in memory and is
% of a color clock wide on the screen

Modes 12 and 13 are also 40 character modes. However, each character
is formed trom a 4 wide by 8 high pixel matrix, with each pixel 2 bits
wide in memory and one color clock wide on the screen This forces the
character to be the same width as that used in Graphics mode O, but
cannot convey the same information within 4 pixels as with 8 as far as
character recognition is concerned (lt is difficult to form a recognizable

character in a four by eight dot matrix).

Let's examine how the 4-pixel character is formed, again comparing the way
the 8-pixel character is formed in mode O

Mode O has a choice ot two colors for each pixel (the hardware man-
ual says | % colors, but it is actually either the hue and luminance ot
playtield 2 if there is a zero bit in the selected pixel position, or the hue
trom playtield 2 with the luminance ot playtield 1 if there is a1l bit in the
selected pixel position. Theretore, each single bit in the character defini-
tion byte for a given line occupies a single 1h-color-clock-wide pixel
position. The character set built into the OS detines the charactersinan 8

by 8 matrix.

Mode 12 also uses 8 scan lines per character. However, it uses the
character bytes in a different manner. Each of the character bytes
retrieved by the ANTIC is treated as a set of four two-bit quantities, where
each bit pair describes the color which is to be applied to one of the 4
single color-clock-wide pixels which are part of the character. Mode 13 is
the same in its freaiment of the data bytes, but each of the characters is
double-height (16 scan lines instead of 8) and each data byte is used
twice which effectively doubles the height of the character.
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Let's look at a typical character, for example a W. The bits whichform a W in the
detfault character set are similar ta the following:

1 O O O O O O 1 display:
1 © O O 0 0O O 1
1 O O 1 I O O 1
1 O 01 1 O O 1
1 01 0 o 1 O 1
1 1 0 0 O O 1 1
1 1 0 O © O 1 1
1 O 0 O O O O 1

(NOTE: This is not the exact representation. but is used as an example of correct
interpretation in mode O and incorrect interpretation in modes 12 and 13))

It you view the sample set of bytes, each at consecutive addresses within the
defined character set, it actually looks like a W when you trace the outline
formed by the !'s in the byte set, as shown in the display example to the right ot
the byte representation.

In this mode O display, each of the I's would be one color, and each of the zeros
would be another color, assuring a readable display.

For the modes 12 and 13, the four (not 8) pixels are controlled as follows:

If two-bit value is: Then the pixel color is:
‘ 00 the background color
Ql the playtield O color
10 the playtield 1 color
11 the playtield 2 color
(it bit 7 of char = O)
1l the playtield 3 color

(it bit 7 of char = 1)

For the example shown. then, the 4th line from the bottom would display a 1010
Ol Ol or 4 pixels of playtield colors 1. 1. O, O in a row, if the standard character set
is used. And the bottorn-most line would display playtield colors] BAK BAK Oin
a row. As may be imagined, it is difficult to recognize such a character. (This
character is a mirror image left to right — nonsymmetric characters would be

even more difficult to recognize.)

e
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To build a character set for these modes 12 and 13, then. it is suggested that you
build each character as double wide, to allow a total of 8 pixels (by 8 lines) to
define the character. This would also mean assigning two character set loca-
tions tor each character and treating each character printed in these modes as
two characters to be printed. For the example of the W, the character set might

look like this:

Byte set L Byte set 2:
10 o0 OO0 OO o0 OO 0O 10
10 OO 0O 0O OO0 OO0 OO0 10
10 oo 0O 1O I0 OO0 00 10
10 O 0O 1O 10 00 OO 10
10 o0 10 00 o0 10 00 10
0 10O ©O OO o0 OO0 10 0
10 10 o0 OO o0 OO0 10 10
10 o0 OO OO o0 OO0 OO 10

Byte set | may represent ATASbH value hex 57 within the new character set
table, and set 2 may be at ATASCIH value hex D7 (hex 57 plus hex 80) if desired.
You may feel free, of course, to assign your character sets in any manner you

desire.

Therefore, if you would print these two characters side by side on the screen, it
would become effectively a 20 character per line mode, with the resultant
1O-combination treated as the 1-bit in the mode O example and the OO-combi-
nation as the O-bit in the mode O example, forming a recognizable W in the

DIOCESS.

Note also that you may want to design these new character sets in a7 by 7
matrix starting the upper lett hand corner of the bit-pair set to allow at least one
plank row and column between each of the new characters. (This was not

done in the example.)

Thus many combinations of colorful characters may be formed using this tech-
nique, allowing the user of the 1200XL additional program flexibility.
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MEMORY REQUIREMENTS FOR NEW SCREEN MODES

The following table summarizes the memory utilization for the new modes 12
through 15.

Mode Horiz Vert. Vert Colors Data Color Memory

No. Posit. w/o with Value Reg. Required
split split ange used
screen screen (split (full-
screen) screen)
12 40 24 20 5 OO-7F * 1154 1152
13 40 12 10 5 OO-7F * 664 660
14 160 192 160 2 O BAK 4270 4296
i 1 PFO '
15 160 192 160 4 O BAK = 812 8138
1 PFO
2 PFl
3 PF2

*Note: See character definition format for modes 12 and 13.
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CHARACTER DEFINITION FORMAT FOR MODES 12 AND I3

The following chart shows the layout for a single character of the character set
which would be used for torming characters in modes 12 and 13. As explained
above, the value of each of the bit pairs specities what color will appear on a-
full-width color clock when this character mode is selected.

7 O Bit positions within this line
Relative byte O

Relative byte 7

Each 2 bit color specitication in the character detinition maps to the color regis-
ters as follows:

If the bits have Then the color register used to select the
the value: color of the pixel is:

O BAK

1 PFO

2 PFl _

3 PF2 if Bit-7 (the color moditier) equals a O, or

PF3 if Bit-7 (the color moditier) equals a L

The meaning of the color modifier is shown in the following tables, which show
the formats for the data bytes which are used to produce the display itselt Asa
reminder, the data which is to be displayed on the screen is located some-
where in memory. The data is located by the address provided in the display
list. The data bytes themselves in these locations will be interpreted according

to the following table.

TABLE of DATA FORMATS used for GET CHARACTER/PUT
CHARACTER for MODES 12 through 15.

Modes 12, 13 M = colar moditier bit 7 O
M D
D = truncated ATASCI
Mode 4. | D = color 7 O
Zero D
Mode 15 D = color 7 @)
zZero D

34
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APPENDIX C — DATA BASE CHANGES FROM REV. B TO 1200

This appendix lists the difterenc
ing systermn of the A400/800 any

LOCATION

OO0O0
OOQC!L
OOIC
OOID

OOQIE

OQIF
0036
o037
OO4A
O04B
0060
006l
0062
0079
OO7A
0233
0238-0239
0245

0247
0248-026A
O26B

Q26C

026D

O26E

0288

Q28E

020C
O2BD
Q2C9-O2CA
Q2CB-02CC
O2CD-0O2CE
O2CF-02DO
0O2D1-02D2
02D3-02D4
0O2D5-02D6
02D7-02D8
2D9.
O2DA
O2DB
02DC
O2DD
O2DE

O2DF

REV. B USE

reserved

reserved

PTIMOT moved (O314)
PBPNT moved (O2DE)
PBUFSZ moved (O2DF)
PTEMP (deleted)
CRETRY moved (029C)
DRETRY moved (O2BD)
CKEY moved (O3E?)
CASSBT moved (O3E?)
NEWROW.-moved (O2F5)
NEWCOL moved (O2F6)
NEWCOL moved (O2F7)
ROWINC moved (O2F8)
COLINC moved (O2F9
reserved

reserved

reserved

LINBUF (deleted)
LINBUF (deleted)
LINBUF (deleted)
LINBUF (deleted)
LINBUF (deleted)
LINBUF (deleted)
CSTAT (deleted)
reserved

TMPX1 (deleted)
HOLDS (deleted)
reserved

reserved

reserved

reserved .

reserved

reserved

reserved

reserved

reserved

reserved

reserved

reserved

reserved

reserved

reserved

1200XL USE

LNFLG
NGFLAG
ABUFPT
ABUFPT
ABUFPT
ABUFPT
LTEMP
LTEMP
ZCHAIN
ZCHAIN
FKDEF
FKDEF
PAINTS
KEYDEF
KEYDEF
LCOUNT
RELADR
RECLEN
reserved
reserved
CHSAIT
VSFLAG
KEYDIS
FINE
HIBYTE
NEWADR
CRETRY
DRETRY
RUNADR
HIUSED
ZHIUSE
GBYTEA
LOADAD
ZLOADA
DSCTLN
ACMISR
KRPDEL
KEYREP
NOCLIK
HELPFG
DMASAV
PBPNT
PBUFSZ

35
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e in memory usage between the Rev. B operat-
d the operating system for the 1200XL.

for inhouse debugger
for power-up self test
1eserved

reserved

reserved

reserved

loader temp.

loader temp.
handler loader temp.
handler loader temp.
func. key det ptr.
func. key det ptr.
PAL/NTSC flag.

key detf pointer

key det pointer
loader temp.

loader

loader

character set pir.
fine scroll temp.
keyboard disable
tine scrolling flag
loader

loader

from QO34
fromQQO37

loader

loader

loader

loader

loader

loader

disk sector size
reserved

auto key delay
auto key 1ate
key click disable
HELP key flag -
DMA sicate save
from OOID

from OOIE



QOZE?

O2F5
Q2F&-O2F7
Q2F8

QO2F9
Q3CE

Q34

Q33D.
O33E

Q33F

O3E8

O3E?
O3EA
O3EB
O3ED-O3F8
O3F9
O3FA
QO3FB-O3FC

reserved
reserved
reserved
reserved
1eserved

ADDCOR (deleted)
TEMP2 moved (O313)

reserved
reserved
reserved
reserved
reserved
reserved
reserved
reserved
reserved
reserved
reserved

CHLINK

A T T T I A A O

handler loader flag
from O0&60
from OQC61
from OO79
from OO7A
option jumpers
from OQIC
power-up/reset
power-up/reset
power-up/reset
screen editor
from OO4A
from OO4B

cart checksum
reserved
reserved

cart interlock
handler chain

pAZR -260 —,‘Q"(t Y o

cobs - aee

36
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T LIST “F,wM

Copyriant 1984 ATARI, Unauthorijzed reproaguction, a:
distribytion, performance or gisplay of this comput:
or the associated aydiovisual work is strictly prohg

05 = Uperating System -

NeTeS

This represents an attempt to oring the 0S
into contormance with tne Atari Internsl So:
Standards as detined in the Software Develo:
Committee Report on Procedures and Standard:
(10/27/81)., Due to time constraints, the es
source could not be brouant up to tne stand:
Pparticularly in the area of subroutine neads
documentation (ENTRY, EXIT, CHANGES and CAL3S
More complete and consistent conformance toi
standard is planned for tne next revision o:
Operating System (Revisjon 3).

vung
Revision A (400/800)
D. Crane/A, M{llepr/L, Kaplan/R. Whitehead

Revision 8 (400/800)
Fix several oroblems,
M, manar/R, 8, Scheiman

Revision 10 (1200XL)

Support 1200XL, add new features,

H, Stewart/L, Winner/R, S, Scheiman/

Yo M, Chen/M, W, Colburn 10726782

Revision 11 (1200xL)
Fix several proolems,
R, 3., Scheiman 12/23/82

Revision 1 (600XL/800XL)

e CO L0
Support 81 and on-poard BASIC,

R, S, Scheiman/R. K. nNorgin/Y, M, Chen 03/:

Revisior 2 (600XL/800XL) ~O(I(59% (3

Fix several oroolems.

R. 3. Scheiman 05/10/83

Brina closer to Coding Stanaard (object unc:
Rs Ko Ngrdin 11701783
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»

Program Structure

Tne sections of tne 0S appear in the following orde:
saorresoonuing subtitles:

Equates and Definjtions

System Symbol Equates

System Adaress Equates
Miscellaneous Address Equates
Macro Deftinitions

Code ana Data
First 6K ROM Identification and Checksum

Interrupt Handler

Initialization

Disk I[nput/Ouput

Relocating Loader

Selt=test, Part 1

Paraljel [nput/Qutput .

Peripneral Handler Loading Facility, Part |
Self-test, Part 2

Peripneral Handlepr Loading Facility, Part 2

International Chapacter Set

Self~test, Part 3
Floating Point Package

Domesti{c Character Set

Device Handler Vector Tables
Jump vectors
Generjc Parallel Device Handler Vector Tabl:

$EL4CH Pateh

Central Inpyt/Output

Peripneral Handler Loading Facility, Part 3
$E912 Patch

Periphera) Handler Loading Facility, Part 4
SE9S9 Patch

Serial Input/Qutput

Keyoboard, Editor ana Screen Hanaler, Part
Perioneral Handler Loading Facility, Part
SEF6R Patch

Keypboarad, Editor and Screen Handler, Part
$F223 Patch

Keyvoard, Editor and Screen Hangler, Part
$FCVU8 Patch

Cassette Handler

Printer Hangler

Self=test, Part 4

W N N

Scecond 8K RQM ldentification and Checksum
6502 Machine vectors

% N & W M M % % 4 % % % % % A N W N X % N N A4 @ A H % N N X % 4 % N X % 4 % N % ¥ N 4 X X X N % M % % X R & % % 4
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0§ = (perati1~g ovyster

System bymbaol

0000

" "

0pne
FrFF

FFEF
0Q0nNo
0U0vu
00%

00N¢
0010
0¢ns
NyRr,
Nuhe
Oude
Qudg
0000
Nunby
000}

tu2l
nytu

0000
00R0

008¢

0ud¢e
0027

070v

ccnu
Evlvy

tyuates

*x %

Ful3®
Trlt

VeC
RAMSYS
LiRusS
ALl

IuReV
IUNAY
TuMuN
juYebn
Iuferi)
TuPit
IUPN2
IQP.\JS
TuPing
I0PIS

* % % ¥ »

NMAXDEY
TuCs53¢

SEIUCe
Maxloc

peCrse

LecDuE
REDGE

InImL

ICSURe
DCSORe

igeempler Ver 1.,0A Page 4

V1:0S,.ASM

Ltssemply Uption Equates

Fal

Fau

SET
SET
SeT
SET

0
not FALSE
TRUE svirtyal game controllers

FALSE inot RAM based system
FoLSE ino LNBUG intertace
FalSE ino asynchronous communications mods

Identification tquates

Euy
EQU
Ful
£l
FaU
Ewll
Egl
Ewl
Fau
FyU

$02 tidentification revision number

$10 }identification day

$08S }identification month

$83 tidentification vear

f02 iidentification CPU series

‘e’ sidentification part number field 1
‘B jidentification part number field 2
$00 jidentification part number field 3
500 tidentitication part number field 4
$01 tidentification part number field S

Configuration Equates

MCTES

cuy
FoU

Euwl
Fay

EyU
Ful

FQU N

Fyl
EwU

Provlem; last byte of HATABS (as defined by:
overlaps first power=up validation byte.

33 joftset to last possible entry of H:
16 tlength of IOCB

0xY0CBSZ jscreen editor I0CB index
8xJUCBSZ - $tirst invalid I0OCB {ndex
128 Jdisk sector size

2 }left edge

39 iright edge

$0700 finitial MEMLO

$CCo0 ;international character set origin
$£000 tdomestic chapracter set origin



System oymbhol

“"

H o uuou

ouns
UXVIN
ooy
0009
000
0Q0C
0ung
060t

NGty
totle

0pny
0002
0vod
Ngnhe
0uG1ly
oveu

0uds
oud4
0yds
0¢dy
0ySu
00S3

6TAKI CAMAC Adssempler Ver 1,0A Page S
05 = Uperuring uystem

Equates

x

0P F

GETxFC
GETCHA
PUTREC
PUTCHR
CLNoF
STATIS
SPECIL

.
’

DhAwvilie
FILLTw

AFPENY
DIReRT
OPNIN
oPHGT
M RDWOG

InSCLK

CASSET
DISK
SCPenT
rod
PrIivTw
DISPLY

D1:05.ASM

TuCB Command Code Equates

FaU %03 jopen

Eul $05 jget record

£uu 807 Jget character(s)
FQu $09 iput record

Fyu $08 }put character(s)
FyUu $0C iclose

Eul) $00 istatus

U $0E }special

Special Entry Command Equates
Screen Commands

FaU £11 jdraw line
Loy 312 jaraw line with rignt fil)

ICAXY Auxiliary Byte 1 Equates

FuU $01 Jopen write append (D:) or screen rg
Eau £02 topen for directory access (D:)

EQU $04 jopen for input (all devices)

Fuy 308 Jopen for output (all devices)

Eub $10 }open for mixed mode (E:, S:)

EWU $c0 topen for input witnout clearing sc:

Nevice Coae Equates

Eul ‘c’ Jcassette

Fgu ‘v’ }disk

Fau ‘L’ ’screen eaitor
Eau ‘K’ ‘keyboard

Euwd ‘p’ tprinter

E&U 'S’ }screen display
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0S = uUperatins tystem

System Svymbol

000 00 00 00 B0 00 B0 00 00 S0 40 60 00 10 W0 W W

wun

00TL
0uSb

LXTRIY
0083
0y8s¢
0uQs3
009«
009F

neey

QUR(Q
0u81
0082
0083
0084y
0085
QUBe
0087
0086
00489
0¢84
008%b
0us(
o0v8u
008E
008F
0690
0091
00Ce
0093

003}
ovdy
0u60

Fcuates

LA 1

CLS
Eul

HELP
CiuTLF L
C-\TL.Fd
CinTLFS
CnTLFy
CinTLL

SUCCES

Breal |
PrVuPn
NGNUEV
PrONLLY
NyaALTIL
NUTOPN
Banlag
RO Y
EQFERR
TRN&COL
T1iM0uU1
DrACK

FRMERR
CRSrOK
OVRrUN
CHXERK
DERrOk
gadCu
Fulwnog
SCRWEM

* w
bisnly

PUEwN
CASET

Yssemoler Ver 1|,0A Page 6

D1:0S,ASM

Cnaracter anc Key Code Equates

F3u
Ewy

Ewll
Fauy
£ aU
EgU
EQy
EWl

£70
$98

P11
$83
$64
£93
$94
$9F

Status (Coae

Fal

Egt
Fyu
EGU
EqU
EuY
Fau
Euu
Ewl
FaU
Ful)
Ful
Ful
EgU
EuU
Ewl
EQU
Eau
Eal
Eul
Fyu

NCR
Faly

Fau
EQU

1

128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147

jclear screen
tend of line (RETURN)

ikey code for HELP
jkey code for CTRL=F!
ikey coae for CTRL=F2
ikey code for CTRL=F3
1key coae for CTRL=F4
tkey coage for CTRL=!

Equates

isuccessful operation

iBREAK key abort .

$10CB alreagy open error
Jnonexistent device epror

}10CB opened for write only error
jinvalid command error

tdevice/ftile not open error

sinvalidg IOCB index error

+10CB opened for read only error
tend of file error

jtruncated record epror

fperipheral device timeout error
tdevice does not acknowleage comman:
tsepfal bus framing error

jcursor overrange error

Jseriagl bus data overrun error
}serfal bus checksum error

jdevice done (operation incompliete):
Joad screen mode number error
jfunction not implemented in handle:
tinsufficient memory for screen mod}

Device Bus ID Equates

$31
$40
£60

sdisk bus ID
sprinter bus ID
scassette bus ID



System Symbol

0021
005¢
00S2
0053
0057

0044
004¢
0050
0053

004}
004s
0045
00UE

0006

0005

00Fb
00FC
0UFA
OUFE

0002
0001

tTAR] CAMAC Assembpler
0S = Uperating oystem

Equates

%* %

FUMAT
PUTSEC
REAU
STATC
WRTTE

*x

CUUBLE
NORMAL
PLOT

SIDnAY

ACK
CoMPLT
ERROR
HACK

FPREC

FmPRFC

HDR
OTA
DT1
EQT

TuNet
TUNE?2

1.0A Page 7
D1:0S,ASM

Bys Command Equates

tformat command
Iput sector command
}read command
}Jstatus command
fwrite command

Auxiliapry Byte Equates

Jprint 20 characters double width
tprint 40 characters normally
Jplot

iprint 16 characters sideways

Response Equates

FQu i
EGU ‘P’
Eau ‘R’
EwU ‘s’
EQU W’
Command

EwV ‘D’
EQU N’
EQU i
EqQU ‘S’
Bus

EUU 'A'
FQU ‘c’
EwU ‘E’
E‘Ju ON'

jdevice acknowledged

}device successfully completed oper:
l1device fncurred error in attempted:
jdevice did not understand

Floating Point Package Miscellaneous Equates

EgU

EuU

6

}precision

FPREC=1 })length of mantissa

Cassette Record Type Equates

EQU
EQU
£Qu
equ

EuU
EQU

$FB
$FC
$FA
SFE

2
1

theader

jdates record

}last data record
tend of tape (file)

Jrecord
Jplaypback
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System Symbol Equates Tie

*x Cassette Timing Equates ] ”i;
= 0480 WLEADN EwU 1152 INTSC 19,2 second WRITE file Jeader
= 0240 KLEADN EQU 76 INTSC 9.6 second READ file jeader
= 0084 WIRGLN EQU 180 INTSC 3,0 second WRITE IRG
= 0078 RIRGLN EQU 120 INTSC 2.0 second READ IRG e
-~ = 0Q0F WSIRGWN EQU 15 --JNTSC 0,25 second WRITE short IRG C e T Al
= 000A RSIRGN EQU 10 INTSC 0,16 second READ short IRG
= 001t BEEPNN EQU 30 JINTSC 0,5 second beep duration
= 0004 BEEPFiN EuWU 10 INTSC 0,16 second beep separation
= 03C0 WLEADP EuU 960 JPAL 19,2 second WRITE file leader
e -2 -01EQ RLEADP FEQU 480 - JPAL 9.6-second READ file leader
= 0096 WIRGLP EQU 150 IPAL 3,0 second WRITE IRG
= 0064 RIRGLP EQU 100 IPAL 2.0 second READ IRG
s 0000 WSIRGP - EQU 13 jPAL 0,25 second WRITE short IRG e
= 0008 RSIRGP EaU 8 JIPAL 0.16 second READ short IRG G
= 0019 BEEPNP EWU 2s JPAL 0,5 second beep duration LT
-~ --.2 0008 BEEPFP EQU 8 JPAL 0,16 second beep separation e
= 000¢ WIRGHI FEQU 0 thigh WRITE IRG .
= 0000 RIRGH] EQU 0 thigh READ IRG g
xx Power=-up Validation Byte Value Equates
= 005C PUPVL1 EQU $sC Jpower=up validation value 1
- 20093 PUPVLZ EQU $93 . -ipower=up validation value 2
= 002S PUPVLS EQU $2S }power=up validation value 3
ww Relocating»Ldador M{scellaneous Equates SO T
= 009C DATAER EQU 156 send of record appears before END r;

0u9D MEMERR EQU 157 tmemory fnsuftficient for load error

et - . . [VEIN.
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~System Symbol Equates

* % Miscellaneous Equates
= 0¢FF IuCFRe EQU $FF 3110CB free indicator
= 0028 B19200 EQU $0028 719200'baud POKEY counter valye —,Eﬁ?f
= 05CC B00600 EQU $05cCC 1600 baud PQOKEY counter valye o
s 0005 HITONE FGQU 305 JFSK high freq, POKEY counter value:
s 0007 LOTUNE EQU $07 JFSK low frea, POKEY counter value i
= 0034 NCOMLO EQU $34 IPIA lower NOT COMMAND line command
s 003C NCOMHI EQU $3C JIPIA raise NOT COMMAND 1ine command
s 0034 MUTRGC EQU $34 JPIA cassette motor ON command
= 003C MOTRST EQU $3C IPIA cassette motor OFF command
= 0000 NODAT  EQU $00 1810 immediate operation
= 0040 GETDAT EQU $40 3SI0 read data frame
-2 0080 PUTDAT -EwU- - $80 - JSIDO-write data frame e
= 090D CRETRI EQU 13 inumber of command frame retries
2 000} DRETR1 EwU 1 Inumber -of device retries o,
= 0002 CTIM EQU 2 fcommand frame ACK timeout et
- =~ 2-0028 NBUFSZ EuU 40 - tprint normal -butfer-size - .
= 0014 DBUFSZ EQU 20 Jprint double bufter size

001D S3UFSZ Eu4U 29 Iprint sideways buffer size
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- System Address Eaquactes

0000 - * % Page Zero Address Equatos 23
= 0000 LNFLG EQU $0000 }l=byte LNBUG flag (0 = not LNBUG)
s 0001 NGFLAG EQU. $0001 il=byte memory status (0 = failure) i
b e
e
; Not Cleared R TR
s e e . . mm—— — il
= 0002 CASINI EQU $0002 }2-byto cassette program initializa:
= 0004 RAMLO Ewy $0004 72°byte RAM address for memory test
- =-0006 TRAMSZ EuU $0006 J1=byte RAM size temporary
= 0007 CMCMD EQU $0007 }i=byte command communications

= o P -~ Cleared upon Coldstart40nly e ) cm el L
s 0008 WARMST EQU $0008 }l=byte warmstart flag (0 = coldsta:

- -= 0009 800T7? EQU $0009 jIl=byte successful boot flags & 7
s 000A DOSVEC EQU $000A }2=byte disk program start vector ¥
= 000C DOSINI EQU 3000C j2=byte disk program initialization: ’

- — =-000E APPMHI EQU $000E  12=byte epplications memory high 11: s

; Cleared upon Coldstart or Warmstart .
= 0010 INTZBSA EQU $0010 }first page zero location to clear _ -
- ————e-0010 - POKMSK- - EQU $0010 }i=byte -IRGEN shadow e
= 0011 BRKKEY EQU $0011 }l=byte BREAK key flag (0 = no BREA:
= 0012 RTCLOK EQU $0012 }3pyte real time clock (16 millises
-3 0015 BUFADR EuwU $001S }2=pyte disk interface buffer addres ——
2-0017 ICCOMT EQU $0017 }i=byte CIO command table index T T
= 0018 DSKFMS EQU $0018 ;2=byte DQOS File Management System H A
—-——————2-001A - DSKUTL EQU $0014A }2=byte-D0S utility pointer S e
s 001C ABUFPT EQU $001C J4=byte ACM] butfer pointer area
- -8 -0020 z10¢8 EQU §0020 }address of page zero IOCB ) : s
£ 0020 I0CBAS EQU $0020 }16=byte page zero 10CB
= 0020 ICHIDZ EQU $0020° ji=byte handler ID (SFF = 10CB frees )
s 0021 ICONOZ EwU $0021 Jl=byte device number s =
= 0022 ICCOMZ EQU $0022 }l=byte command code
= 0023 ICSTAZ EWU $0023 il=byte status of tast action
= 0024 ICBALZ EQU $0024 }i=byte low buffer address -
= 0025 ICBAHZ EQU $0025 fi=byte high buffer address e
3 0026 ICPTLZ EQU $0026 Jl=byte low PUT=BYTE routine addres: Vel
— -2 0027 ICPTHZ EQU $0027 }i=byte high PUT=BYTE routine addret e i
= 0028 IC3LLZ EQU $0028 }l=byte low buffer length
= 0029 ICBLHZ EQU $0029 il=byte high ouftfer length
e -8 -002A ICAX1Z EQUV 50024 }l=byte first auxjliary information -
’ = 0028 ICAX2Z EQU $0028 }i=byte second auxiliary informatios
= 002C ICSPRZ EGU $002C ;a-byte Spares o
s 002C ENTVEC EUU $002C Z-byte (not used)
= 002E ICIONO EgU $002€E il=byte I0CB index (IOCB number timg
= -002F CIOCHR EQU $002F }l=byte character for current Cl0 o: C =
= 0030 STATUS EQU $0030 ji=byte SIO operation status . -
-z 0034 CHKSUM EQU $0031 J1=byte checksum (single byte sum w: ————

0032 BUFRLY Euu $0032 Jl=byte low data butfer aagdress
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Page

= 0033 BUFRHI EQU $0033 il=byte high data buffer address ~ -
= 0034 BFENLYU FQu $0034 }l=byte low data buffer end address e
= 0035 BFENK] EQU $0035 'l=byte high data buffter end addres:
s 0036 LTEMP EQU $0036 i2d=byte relocating loader temporary
= 0038 BUFRFL EQU $0038 }l=byte data bufter full flag (0 =
= 0039 RECVDON EQU $0039 }l=byte receive=frame done flag (0 3
= 003A XMTDON EQU $003A Jl=byte transmit=-frame done flag (0: -
—- =-0038 CHKSNT EQU $0038 ?1=byte checksum sent "flag (0 = nots - -
= 003C NOCKSHM EQU $003¢C }l=byte no checksum follows data f1:
= 0030 BPTR EQU $0030 }l=byte cassette buffer pointer
s 003E FTYPE EQU $Q03E l11=byte cassette IRG type (neg, = ¢:
= 003fF FEOF EQU $003F }l=byte cassette EOF flag (0 = no E:
=-0040 FREQ EQU $0040 }l=byte cassette beep counter
e 2004 ] SOUNDR ~ EQU $0041  jilebyte noisy I/0 flag (0 = quiet)
= 0042 CRITIC EQU $0042 ?l=byte critical section flag (0 = 3
= 0043 FMSZPG EQU $0043 i7=byte reserved for DOS File Manag:
- —= - 0044 ZCHAIN EQU $0044 -~ j2=-pyte-handler 1inkage chain point: -
s 094¢C OSTAT EQU $004C il=byte display status
= 004D ATRACT EQU $0040D Jl=byte attract-mode timer and flag
= 004E ORKHMSK Ewu $004E }l=byte attractemode dark (luminanc: AT
= 004F COLKSH EQU $004F  ji=pyte attractemode color shift S
=.0050 TMPCHR EQU $0050 }l=byte temporary character e
St =-0051 _g%%gi__iﬂﬂL____jOOSI Jl=byte--temporary - T T
= 0052 MARGIN EQU = $0052 }l=byte text column left margin
= 0053 RMARGN EQU # $0053 il=byte text column right margin .
= 0054 ROWCRS EQU %  $0054 jlebyte cursor row ey
s 0055 COLCRS EQU x $0055 }2=byte cursor column S (m
= 0057 DINDEX EQU = $0057 Jlebyte display mode . T a
- 2-0058 SAVMSC EQU # $0058 }2=byte -saved memory scan counter - leave mease sy o
s 005A OLDRON EQU ¥ $005A il=byte prior row
= 0053 OLOCOL EWU 4 $0058 }2=byte prior column
= 005D OLDCHR EQU « $005D Il=byte saved character under curso: o=
£ .00S¢ OLOADR EQU % $005E 2=byte saved cyrsor memory address .
= 0060 =~ FKDEF EQU ¥ $0060 12=byte function key definition tabs
- -2 0062 —PALNTS EQU $0062 }l=byte PAL/NTSC indicator (0 = NTS:
= 0063 LAOGCOL EuU * $0063 }l=byte logical line cursor column
= 0064 AURESS EQU 4« $0064 12=byte temporary agdress
= 0066 MLTTMP  EQU $0066 }i=byte temporary ’
s 0066 OPNTMP EQU $0066 }l=byte open temporary % e
——— -2 -00606 ToALR  EQU | 80066 j2-pyte destination address )farf,,/—~»~~~‘ _
= 0068 SAVADR EQU £0068 }2=byte saved address
= 0068 FRHADR FyU $0068 J2=pyte source address T
2 .006A - RAMTOP EQU $006A }l=byte RAM size
—eee- —m 0068 BUFCNT EQU $006B - jilebyte buffer count (logical 1ine-3
= 096C BUFSTR EGQUA $006C 12=byte byffer start pointer
s 006t BITMSK EQU ¥ $006E }l=byte bit mask for bit map operat:
2 006F SHFAMT EQU ¥ $006F il=byte shift amount for pixel justs —
= 0070 ROWAC EQU « $0070 i2=byte draw working row
. = 0072 COLAC EQU x> $0072 i2=byte draw working column
e — -0 0 T4 -~ -ENDPT EQU & $0074 }2=byte -end point - - R
= 0076 DELTAR EGQU X 30076 ’l=byte row difterence
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= 0077 DELTAC EQU x $0077 j2e«byte column difference ) i
e = 0079 -~ KEYDEF -EQU $0079 12=byte key definition table addresi R
’ = 007y SWPFLG EQU & $0078 Pl=byte split screen swap flag (0 =;
s 097¢ HOLDCA FEQUu # $007C }l=byte temporary character
s 007D INSDAT EwUa $0070 }l=byte temporary L
s 007€E COUNTR EQU » S007E }2=byte draw iteration count .
y Reserved for Application and Floating Point Package . e
; EQU $0080 3128 bytes resorved for application:
* % F]oat1ng Point Package Page Zero Address Etquates
TToTTTE o o : AR T
;= 0004 FRO EQU $0004 }6=byte register 0 e
= 00DS FROM EQu $0005 1S=byte register 0 mantissa
-2 -0009 BTEMP EQU $0009 - ji=byte temporary . - e
= 00DA FRE EQU $000A }6-byte (internal) register E
= 00E0 FR1 EQU $00E0 6-byte register | ' Lo
= -00EY FRIM EQu $00E1 }S-bytevregister 1 mantissa : T
= 0QEe6 FR2 EQU SOOEb ob-byte (internal) register 2
.- =2.00EC FRX EQU S00EC il=byte temporary
= 00€D EEXP  EQU S00ED  si=byte value of exponent )
= 00EE FRSIGN FQU SOOEE }l—byte floatzng point sign
= 00EE NSIGN EQU SO00EE }l=byte sign of number
= 00EF PLYCNT EQU  SO0EF  slebyte molynomial degree .
= 00EF ESIGN EQU $00EF }1-byto sign of exponent
z 00FQ SGNFLG  FqU S00F0 716yt sion flag -
s 00F0Q FCHFLL EQU $00F0Q tl1=byte tirst character flag
= 00F} XFMFLG EQU S00F1  ji=byte transform ]ag
"2 00F} DIGRT EQU S00F1 }l=byte number of digits after deci:
= 00F2 CIX EQU S00F2  j1ebyte current input index
= 00F3 InBUFF EgU $00F3 }2=byte 1{ne input bufter
= 00QFS IZTEMP1 EQU S00FS . i2=byte temporary ‘ »
= 00F7 ITEMPY4 EQU $00F7 }2=byte temporary L
—-—-—= .00F9 . ZTEMP3 .EQU $00F9  ;2-byte -temporary : e S

= 00FC FLPTR EQU S00FC ?2=byte floating point number point:
-3 00FE FPTR2 Euyl SOO0FE i2=byte floating point number point:
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* X Page One (Stack) Address Equates Wt
; EQU $0100 ;256+=byte stack
* % Page Two Address Equates
= 0200 INTABS EQU $0200 j142=byte interrupt handler table
--—-2 0200 VDSLST EQU $0200 j2=byte display 1ist NMI vector
= 0202 VPRCED EQU $0202 }2=byte serial [/0 proceed line IRG:
s 0204 VINTER EQU $0204 id=byte serial I/0 interrupt line I
= 0206 VBREAK EGQU $0206 }2=byte BRK instruction IRQ vectopr
= 0208 VKEYBD EQU $0208 }2=byte keyboard IRQ vector
e 020A VSERIN EQU $0204A 12=byte serial {nput ready IRQ vect:
o s 020C VSEROR EQU $020C J2=byte serial-output ready IRQ vees
= 020E VSEROC EQU $020E }2=byte serial output complete IRQG :
= 0210 VTIMR1 FQU $0210 i2=byte PQKEY timer § IRQ vector
=z 0212 VTIMRZ EuJU $0212 }2=byte POKEY timer 2 IRQ vector
= 0214 VTIMR4 EQU $0214 }12=byte POKEY timer 4 IRG vector :
s 0216 VIMIRG EQU $0216 ié=byte immediate IRQ vector : o m
~-—2-0218 COTMV1 EQU $0218 - j2-byte countdown timer { value - R -
= 021A COTMVR EGU $021A }2=byte countdown timer 2 valye
= 021C COTMV3 EQU $024C }2=byte countdown timer 3 valye
s 021t COTMVY  EGU $021E }2=byte.  countdown timer 4 valye : -
s 0220 COTMVS EQU $0220 }2=byte countdown timer S valye e
. B 0222 VVBLKI EQU $0222 }12=byte immediate VBLANK NM] vector C s
——2 +0224 - VVBLKD EQU $0224 - j2-byte-deferred VBLANK NMI veetor - - - ~eelio.
= 0226 CoTmAl EQU $0226 j2=pyte countdown timer 1 vector
s 0228 COTmA2 EGQU $0228 j2=byte countdown timer 2 vector
= 022A COTMF3 EWU $022A }l=byte countdown timer 3 flag (0 =3
= 0228 SRTIMR EQU $0228 Ji=byte software key repeat timer M
- = 022C COTMF4  FEQU $022C }i=pyte countdown timer 4 flag (0 =3 S — -
= 0220 INTEMP EwU $022D Ji=byte temporary
= 022t COTMFS  EQU $022E }l=byte countdown timer S5 flag (0 =:
- = 022F SOMCTL EGQU $022F| i’i=byte DMACTL shadow
= 0230 SOLSTL EQU $0230 }i=byte DLISTL shadow
= 0231 SOLSTH EQU $0231 }i=byte DLISTH shadow L
~em - 2--0232 SSKCTL EQU $023 Jl=byte -SKCTL shadow C o —
= 0233 LCOUNT EyU $0233 }1=byte relocating loader record Ie.
s 0234 LPEivKH EQU $0234 }i=byte 1ight pen horizontal value
s 0235 LPENV EQU $0235 Jl=byte light pen vertical value -
= 0236 BRKKY EQU $0236 i2=byte BREAK key vector
= 0238 VPIRQ EQU $0238 }2=byte parallel device IRQ vector ’
——— ' 023A CDEVIC EQU $023A }i=byte command frame device I0 - - - - —— .
= 023b CCOMND EQU $0238B }1=byte command frame command
s 023C cauxi EGU $023C }l=byte command auxiliary 1
= 023D CaUx2 EQU $023D 51-byte command auxiliary 2
s 023E TEMP EQU 30235 }I-bvto temporarv

ASSERT Jow TEMP<>SFF }may not be tho last word o}
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System Address taquates R
= 023F ERRFLG EQU $023F si=byte I/0 error flag (0 = no erro!

ASSERT Yow ERRFLG<>SFF jmay not be the last word o}

' ' 1l | B
P t | .
' ; | .

{

= 0240 DFLAGS EQU $0240 t}i=byte disk flags from sector | B
= 0241 DBSECT EQU $0241 ii=byte disk boot sector count - Lo
=z 0242 BOOTAD EQU $0242 J2=byte-disk boot memory address S PR
= 0244 CoLUST EQU $0244 t1=byte coldstart flag (0 = complet:
= 0245 RECLEN EQU $0245 ji=byte relocating loader record les
-8 0246 DSKTIM EwU $0246 jJiebyte disk format timeout
s 0247 PDVMSK EQU $0247 Jiebyte paralle]l device selection mi}
= 0248 SHPDVS EQU $0248 Jl=byte PDVS (parallel device select ‘
= 0249 POIMSK EQU $0249 si=byte paralle] device IRQ selectfs -~ —— -
= 02UA RELADR EUU $0244A j2~byte relocating loader relative 3
= 024C PPTMPA EWU $o024¢C ii=byte parallel device handler tem:
s 024D PPTMPX EGQU $024D tl-byte parnllel device handlier temig
H EQU $024€ - ;6 bytes roserved for Atarid
; EQU $0254 ?23 bytes reserved for Atari
s 0268 ~CHSALT EwU $0268 ji=byte character set alternate
= 026C - VSFLAG EQU $026C Ji=byte fine vertical scroll count
= 0260 “KEYDIS EGU $0260 ji-pyte keyboard disable ' L
- —-% -026E - “FINE EQU $026E - J1i=byte -fine scprolling mode - s e s
= 026F — GPRIOR EQU $026F j1=byte PRIOR shadow
- -2 0270 PADDLG EQU $0270 }l=pyte potentiometer 0 -
z 0271 PADOLY EQU $0271 jl=byte potentiometer |
z 0272 PADDLZ EGQU $0272 jl=byte potentiometer 2
s 8--0273 PADDL3 EQU $0273 f1=byte-potentiometer 3 C— m— —
s 0274 PADOL4 EQU $0274 }i=byte potentiometer 4
s 0275 PADDLS EQU $0275 Jl=byte potentiometer S
s 0276 PADULE EQU $0276 }l=byte potentiometer 6
= 0277 PADOL7 EQU $0277 Ji=byte potentiometer 7 ;
-—2 0278 STICKO EQU $0278 - jl=byte -Joystick 0 - e
= 0279 STICKL EGQU $0279 $1=byte Joystick 1
= 027A STICKX2 EQU $027A }i=byte Joystick 2
= 0278 STICK3 EQU $0278 Jlebyte Joystick 3 o -
s 027C PTRIGO EQU $027¢C Ji=byte paddle trigger 0
-2 027D -PTRIGY EQU $0270 - ji=byte paddle trigger | - mm—T
= 027E PTRIG2 EuU $027€E ji=byte paddle trigger 2
= 027F PTRIGS EQU $027F }i=byte paddle trigger 3
= 0280 PTRIGY4 EQU $0280 jl=byte paddle trigger 4. T
= 0281 PTRIGS EQU $0281 ji=byte paddle trigger S 2
= 0282 PTRIG6 EQU $0282 fi=byte paddle trigger 6 =
o2 0283 - PTRIG7 EQU $0283 }i=byte paddle trigger 7 — - =
z 0284 STRIGO EWU $0284 j}l=byte Joystick trigger 0
= 0285 STRIGY EGU $0285 il=pyte Joystick trigger 1
‘= 0286 STRIG2 EQU $0286 }lebyte Joystick trigger 2
=z .0287 STRIG3 EQU $0287 :l-byto Joystick trigger 3

e —— et e e . -—a _— e e e e -

= 0288 HIBYTE EQU $0288 }l-byte relocating loader high bytes
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System Address Equates g
s 0289 WMODE EQU £0289 }l=byte cassette WRITE mode ($80 = 3 e
- =2-028A BLIM - EQU $028A - 7l-byte cassette butfer 1im{t ‘ Rt
= 0288 IMASK EQU $0288 }l=byte (not used) -
= 028¢C JVECK EQU $0286C }2=pyte Jump vector or temporary
= 028¢ NEWADR EQU $028E l12=byte relocating address
= 0290 TTXTROW EQU $0290 }l=byte split screen text cursoer rog
s 0291 TXTCOL EQU * $0291 i2=byte split screen text cursor cog
e = 0293 "TINVDEX EQU # $0293 - jiebyte-spliit scree text mode
= 0294 TXTMSC EGU ¢ $0294 12=byte split screen memory scan co:
s 029% TATOLD _EQU X $0296 lb6=byte OLDROW, OLDCOL, OLDCHR, OLD:
z 029C CRETRY EQU $029C- Ji=byte number of command frame rets Lo
s 0290 HOLD3 EuU $0290D }l=byte temporary
= 029¢E SUBTMP EQU $029E }l=byte temporary
- s 029F HOLD?2 EGU $029F- Ji-byte-(not used) : s
= 0cAp DMASK EQU $02A0 il=byte display (pixel location) mas Llao -
= 024] TMPLBT EGU  $02A1  jlebyte (not used) — prey Ve
- s 0242 T ESCFLG EGQU *  $02a2 }1i=-byte escape flag ($80 = ESC dete: ST
s 02A3 TABMAP EQU « $02A3 11S=byte (120=bit) tab stop bit map 11ﬁfﬁ
= 0282 OGMAP EQU ¢ $0282 j8~byte (32=bit) logical line bit m b‘“”“'
s -—2-02B6 - T INVFLG FEQU $0286 --- J1=byte--Tnverse video flag ($S80 = 43 (keyboolO— .. ——
= 02B7 FILFLG Egu $0287 }l=byte right fi1] flag (0 = no fil;
= 028% THPROnw EgU $02B8 il=byte temporary row
2 0289 TMPCOL EaQU 50289 t2=byte temporapry column -,
= 0288 SCRFLG EQU $0288 Fl=byte scroll occurence flag (0 = .
= 02BC HOLDY EqQu $028C }l=byte temporary i L
— - -—u-02BD --DRETRY - EQU $028D --t1=byte number of device retries C e e
= 02BE SHFLOK EQU $028E Jl=byte shift/control lock flags
s 026F BOTSCR EwU $02BF }l1=byte screen bottom (24 = normal,:
s 02C0 PCOLRO EQU $02C0 il=byte player=missie 0 color/luming
= 02Ct PCOLR1 EQU $02C1 }l=byte player=misslie | color/luming
-- = -02Ce PCOLR2 EQU £02C2 }l=byte-player=missie 2 color/luming
= 02C3 PCOLRS EQU $02C3 }l=byte playeremissie 3 color/luming
s -02C4 CGLORO EQU " $02C4 tl=byte playfield 0 color/luminance
= 02C5 COLURLl EQU $02CS il=byte playfield 1 color/luminance
s 02Ce COLOR2 EQU $02Cé6 }l=byte playfield 2 color/luminance
s~ -2 0207 CGLOR3 EQU $02C7 - jl=byte playfield 3 color/tuminance
= 02C§ COLURY EQU $02C8 il=byte background color/luminance
= 02C9 PARMBL EQU $02C9 i6=byte relocating loader parameter: .
s 02C9 RUNADR EQU $02C9 }2=byte run address L
- -=.02CH HIUSED EQU $o02C8 i2=byte highest non=zero page addres R
= 02CD Znluse EQU $02CD ?2=byte highest zero page address
= 0cCF CLOPAR EQU $02CF i6=byte relocating loader parameter: -
= 02CF GBYTEA EQU $02CF  j2-pyte GET=BYTE routine address S
s 0201 LOADAD EQU $0201 }2=byte none=zero page load address : R
---m 0203 ZLOADA EQU $0203 - j2=byte zero page load address L -
= 0205 DSCTLN EQU $0205 id=byte disk sector length
= 0207 ACMISK EQU $0207 }2=byte ACMI {nterrupt service rout: N—
‘= 02D9 KRPDEL EQU $0209 il=byte auto-=repeat delay ]
. s 02D0A KEYREP EQU $020A }l=byte auto-repeat rate an
e =18 02DB - -- NOCLIK -EQU -$0208 - - Jl=pyte-key click disable . R

s 020C HELPFG EQU $020C }l=byte HELP key flag (0 = no HELP)
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= 0200 OMASAYV EWU $02D0 }i=byte SOMCTL save/restore
= 02DE PEPNT EQU $02DE }i=byte printer buffer pointepr
= 02DF PeUFSZ EQU $020F j1=pyte printer buffer size
; EQU $02E0 34 pytes reserved for DOS
i = 02E4 RAMSIZ EQU $02E4 ti=byte high RAM size VN
s —-2 -02ES MEMTOP -EQU $02ES - s2-byte-top of available user memor: s aa
= 02E7 MEMLO Eul $02E7 ;2=byte bottom of avaitable user me}
= 02F9 HNDLOD EQU $02E9 ji~byte user load flag (0 = no hand:
= 0cEaA DVSTAT EQU $02EA  74=byte device status buffer e
= 02EE CBAUDL E@QU $02EE $l=byte low cassette baud rate e
, = 0R2EF CBAUOH EQU $02EF }i=byte high cassette baud rate S8
—a—e -2 -0 2F 0 CRSINH EQU $02F0 —-)l=byte -cursor-inhibit (0 = cursor e
s 02F] KEYDEL EQU $02F1 Jl=byte key debounce delay timer
= 02F2 Cnt EQU $02F2 Ji=byte prior keyboard character
Cew e e s 02F3 CHACT Ewy $02F3 ji=byte CHACTL. shadow -
_at . .. % 02F4 CHBAS EQU $02F4 }1=byte CHBASE shadow .
-- -%--02FS NEWROW EQU $02F5 }i=byte draw destination row e
2 02F6 NEWCOL EQU 502F6 i2=byte draw destination column
s 02F8 ROWINC EWUY $02F8 Jl=byte draw row increment
= 02F9 COLINC EQU $02F9 jl=pyte draw column increment
= 02FA CHAR EQU $02FA Ji=byte internal character : :
—-2-02FB ATACHR -EGU $02F3 $1=byte-ATASCII character or plot p: e
s 02FC Ch EGU $02FC Jl=pyte keyboara code (puffer)
= 02FD FILOAT EuU $02FD }l=byte right fil] data
= -02FE DSPFLG EQU $02FE }i=byte control character display f:
2 -02FF - SSFLAG EQU $02FF 1l=byte start/stop flag (0 = not sti
XK - Page Three Address Equates . - R
—-2-0300 0C8 EQU $0300 712=byte device control block e e
= 0300 DDEVIC EQU $0300 Ji=byte unit 1 bus ID
s 0301 DUNIT EQU $0301 Jl=byte unit number
= 0302 DCOMND  EQU $0302 }i=byte bus command
s 0303 DSTATS EQU $0303 }l=byte command type/status return
z 0304 DBUFLO EQU $0304 Ji=byte low data buffer address
- --2.0305 - DBUFHI EQU $0305 - Ji=byte high data buffer address e b
= 0300 OTIMLU EQU $0306 }l=byte timeout (seconds)
= 0307 DUNUSE EwU $0307 Jl=byte (not used)
=-.0308 DBYTLY EWU $0308 }l=byte low number of bytes to trang
= 0309 0DBYTHI EQU $0309 }i=byte high number ot bytes to trag
= 030A DAUX1 EQU $030A }l=byte tirst command auxiliary ‘
co—ee e —-2-0308 Daux2 EQU.- $0308 .. Ji=byte second command auxiliary - -—— o ..
= 030C TIMER] EQU $030C 12=pyte inftial baud rate timer vals
s 030t JMPERS EQU $030E iIl=byte Jumper options
= 030F CASFLG EGQU $S030F }Jl=byte cassette I/0 flag (0 = not ¢
= 0310 TIMER2 EQU $0310 j}2-byte -final baud rate timer value .
- ———=-0312 - TEMPY EQU $0312 }2=byte -temporary S e e

0313 TEMP2 EQU $0313 }i=byte temporary
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= 0314

7._‘ .._._2_0315 o

0316
0317
0318
0319

~031A

0530
033€
033F

0340
0340
034
0342
0343
0344
034S
0340
0347
0348
0349
0344
-0348
034C

-03C0
03E8
03E9
03EA
03Ed
03EC

-03ED
03F8
Q03F9

03FA
03FB

93FD

PTIMOT

- TEMP3

SAVIO
TIMFLG
STACKP
TSTAT

HATABS

PUPBTI
PUPAT2
PUPBT3

10C8B

ICHID
ICDNO
ICCOM
ICSTA
ICBAL
1C8AH
ICPTL
ICPTH
ICBLL
ICBLH
IcAX1
ICAX2
ICSPR

PRNBUF
SUPERF
CKEY

- CASSBT

CARTCA
DERRF

ACMVAR
BASICF
MINTLK
GINTLK
CHLINK
CASBUF

EQU
EQu
EQU
EQU
EdU
Equ

EQU

EwU
Eul
EQU

EQU
EGQU
EQU
EQU
EQU

gEaQu

EQU
EQu
EqQu

-EQU

EQU
Ewu

ATARI CAMAC Assempler Ver

$0314
$0315
$0316
$0317
$0318
$0319

$031A

$0330
$033E
$033F

$0340
30340
$0341
$0342
$0343
$0344
$0345
$0346
$0347
$0348
$0349
$034A

$0348 -

$034C

$03C0
$03€8
$03E9
S03EA
$03e8
503€C

1,0A

I1l=byte

}i=byte

ii=byte
il=byte

Ji=byte:

Il'bytc

Page {7

D1:0S,ASM

printer timeout

temporary ’
saved serial data input 1ndx
timeout flag (0 = timeout)
SI0 saved stack pointer
temporarv status

}SS-byto handlepr -address table

il=byte
}i=byte
}l-byte

}l=byte
il=byte
il=byte
Jl=byte
}l=byte
Fl=byte
‘l=pyte
}l=byte
il=byte
Jl=byte
}l=byte
}l=byte
}4=pyte

power=up validation byte 1
power=up validation byte ¢
power=up valfdation byte 3

')lza-bvte 1/0 control blocks area

handler ID ($FF = free)
device number

command code

status of last action

low buffer address

high buffer address

low PUT=BYTE proutine addres:
high PUT=BYTE routine addre:
low buffer length

high buffer length

tirst auxiliary information

-second auxiliary informatios

work area

}40=byte printer buffer

Ji=byte
Ii=byte

}l=byte-

Jl=byte
sl=byte

editor super function flag 3
cassette boot request flag 3
cassette boot flag (0 = not:
cartridge equivalence check:
screen OPEN error flag (0 =3

Remainder of Page Three Not Cleared upon Reset

FQu
EQl
fuU
EQU
EQU

EQuU

$03ED
$03F8
303F9
$03FA
$03FB
$03FD

11 bytés-reserved for ACMI

il=byte
il=pyte
Il=byte
}2é=byte
lB-byte

BASIC switeh flag (0 = BASI:

ACM] moaule interlock
cartridge interlock

loaded handler chain 1ink
first 3 bytes of cassette b.

-

— —
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xx Page Four Address Equates ' _}f"'

; EQU $0400 }128=byte remainder of cassette buf:

;  Reserved tfor Application _ S
= -0480 USAREA EQU $0480 - 128 5ytes~reserved for application e

x% Page Five Address Equates

-e

Reserved for Application and Floating Point Package

H EQU $0500 31256 bytes reserved for applications
*x Floating Point Package Address Equat;s
~-8-0STE - LBPR1 - EQU $OS7E - Jl=byte LBUFF -preamble C e
= 057F L8PR2 Eul $0S7F }lebyte LBUFF preamole
= 0589 LBUFF EQU $0580 }128=byte line buffer
= 0SE0 PLYARG EQU $0SEO J6=byte floating point polynomial a3
z 0SEé FPSCR EQU $05E6 J6=byte floating point temporary . :
== -2 05EC FPSCR1 -EQU $0SEC - 16=byte -floating point temporary e
*% Page Six Address Equates .

-e

Reservea for Application

} EQU  $0600 1256 bytes reserved for application
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*% LNBUG Address Equates
= 0009 LiNBUG 1F LNBUG
LnBUG ENDIF
*x Cartridge Address Equates
= BFFA CARTCS . EQU SBFFA  j2=byte cartridge coldstart address o
Sl 3 -BFEC CART EQU SBFFC - Jl=byte cartridge present indicator T
= 8FFD CARTFG EQU $BFFD ?l=byte cartridge flags
= BFFE CARTAU EGU $BFFE }é=byte cartridge start vector
* & CTIA/GTIA Address Equates
= D000 CTIA EQU $Dp000 ICTIA/GTIA area

Read/Write Addresses - : Fm e e

e— et s e ,

s D01F CONSOL EQU SDOLF lconsole switches and speaker contr:
H Read Addresses ' i
-2 D00 MOPF - EQU $0000 smissle-0-and playfield collision - -

= 0001 MIPF EQU $D001 Imissle | and playfield collision
= NDooe M2PF EQU $D002 Imissje 2 and playfield collision

- 2 0003 M3PF EQU $0003 jmissle 3 and playtieid collisfon e
= D004 POPF EQU $D004 Ipltayer 0 and playfield collision j_;;

m——m @ D00 PLPF EQU $D00S t}player 1 and playfield collision ——
= D006 P2PF EQU 30006 iplayer 2 and playfield coliision
s DJ07 P3PF EQU $0007 ‘player 3 and playfield collision
= 0008 MOPL £QU $0008 Imissie 0 and player collision
s D009 MiPL EQU $0009 Imissie { and player collision

---2 D00A M2PL EQU $D00A Imisslie 2 and player collisfon

= 0003 M3PL EQU $0008 imissle 3 and playepr collision
= DOOC POPL EGU $D00C Jplayer 0 and player collision -
= D00D PLPL EQU $000D iplayer | and player collision
= DOOE PaPL EQU $DOOE tplayer 2 and player collision

e s DOOF P3PL EQU SDOOF ‘player 3 and player collision -
= N0t TRIGO EuU $0010 tJoystick trigger 0
= D01y TRIG! EQU $pO1g iJoystick trigger 1 e
= D012 TRIG2  EQU $0012 jscartridge interlock

- % D13 TRIGY EQU $D013 JACMI module interlock
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01:0sS,

ASM

= D014 PAL EQU JPAL/NTSC indicator -
H Write Addresses
- s D00 HPOSPU EJU $D00O Jplayer 0 horizontal position -;;‘
= D001 HPOSPL EQU $0001 jplayer § horizontal position 5
= DQO2 HPOSP2 EQU $0002 Jelayer 2 horizontal position Tav.
e = DgO3 HPOSPS EQU $D003 splayer-3 horizontal position  ---= Tt
= DOO0Y HPOSMY EQU $0004 imissle 0 horizontal position
= D005 HPOSM1 EQU $0005 smissle { horizontal position
= D006 HPOSM2 EQU $0006 imissle 2 horizontal position
= D007 HPOSMS EQU $D007 imissle 3 horizontal position
= Doo8 SIZEPO EQU $D008 }player 0 size
= D009 S1ZEPI EQU $D009 jplayer | size
- = DYOA SIZeP2 EQU $000A Jplayer 2 size T
= 0008 SIZEP3 EQU $0008 tplayer 3 size P
s DOOC SIZEM EGU $po0o0C imissle sizes -
s DyOD GRAFPU EQU $000D iplayer 0 graphics
= DVOE GRAFPY EQU $DO00E Jplayer | graphics
= DOOF GRAFP2 EWU SDOOF tplayer 2 graphics
s 0010 GRAFP3 EQU $0010 jplayer 3 graphics .
s DUl GRAFM EQU $po11 ;missle-graphics
- - =-D012 CoLPMO  EGU $0012 iplayere*misslie 0 color/luminance RS
=z D013 COLPMY EQU (\ $0013 jplayer=missie | color/luminance S
s 0014 COLPM2 EQU $p034 iplayer=missle 2 color/luminance. :
e — 8-D015 COLPM3 EQU $0015 tplayer=misslie 3 color/luminance- - — ————
= DOle CILPFY EWU $pOL6 jplaytield 0 color/luminance
s D017 CGLPF1 EGQU $DOL7 iplayfield 1 color/luminance
= D018 COLPFe EQU $D018 iplaytield 2 color/luminance
= D019 COLPF3 EQU $p019 Jplayfielid 3 color/luminance )
= DO1A coLsK EQU $001A foa;kground color/luminance
= DUl PRIQR EQU $00¢8 Jpriority select
= D01IC VOELAY EQU spoic Jvertical delay
s DO1D GRACTL Ewy $DO1D jgraphic control
- -2 DOILE HITCLR EQU SDOLE tcollisfon clear i

e e b mm b ma——— e = s a e e
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System Address taquates

*x P8l Address Equates T

. — - PPN N D Y

= D109Q Pal EQU $0100 tparallel bus interface area

Reao Addresses

~e

—=---- 2 D{FF POVI EQU SDIFF Jparallel device IRQ status R

H Write Addresses
= DIFF POVS EQU SOLFF  Jparallel device select '

- *x POKEY Address Equates
-2 D200 POKEY  EQU $D200 - JPOKEY area - -
; Read Adaresses °
= 0200 POTO EQU $0200 Jpotentiometer ¢
= D20y PQT1Y EQU $0201 Jpotentiometer |
---2-D202 POTR EQU $0202 tpotentiometepr 2 -n e
= D203 POT3 FaQu $D203 Jpotentiometer 3
= D204 POT4 EQU $D204 jpotentfometer ¢
s D205 PQTS EQU $0205 ipotentiometer S -
= D206 POT6 EQU $D206 Jpotentiometer 6 e
s D207 POTY7 EQU $0207 ° Jpotentiometer 7 e
= D208 ALLPOT EGQU sb2os ipotentfometer port state
= D209 KBCODE E@U $D0209 tkeyboard code
s D20A RANDOM EQU $D20A Jrandom number generator .
= D20D SERIN EQU $D200 }serial port input ;
= D20E IRGST EQU $020E 1 IRG interrupt statuys R
- —-%2-D20F SKSTAT EQU $D20F - jserial -port and keyboard status e
; Nrite Addresses
= 0200 AUDF1  EQU $0200  schannel 1 audio frequency P
= D20} AUDCH EaU $0201 tchanne) | audio control "
= D202 AUDF2  EQU $0202 jchannel 2 audio frequency
= D203 AUDC? EQU $0203 Jchannel 2 audio control
= D204 AUDF3  EQU $D0204  schannel 3 audio frequency
~ s D205 AUDC3  EQU £0205  schannel 3 audio control -
= D206 AUDFUY EGU $D206 ichannel 4 audio tfrequency
= D207 AUDCY EQU $0207 Jchanne) ¢ audio control
z D208 AUDCTL EQU $0208 raudio control
. = D209 STIMER EQU $0209 }start timers ST
== ———2-D20A - SKRES EQU $020A - jreset-SKSTAT-status . D

= D208 POTGO EQU $0208 }start potentiometer scan sequence
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= D20D SEROUT EQU $0200 iseri{al port output _ v
—-- = D2OE IRGEN EQU $D20E - JIRQ interrupt enable -
= D2OF SKCTL EQU $D20F tserfal port and keyboard control
e xx PIA Address Equates
- 20300 PlA EWQU $0300 }PIA area

e

Read/virite Addresses

B et

= D300 PURTA FQU $0300 tport A direction register or Jacks:

= D30} PURTR EQU $D301 sport B direction register or memors
= 0302 PACTL  EQU $D302 sport A control ”
=z 0303 PBCTL EQU $D303 tport B control :
—-—- —— - PR /\ . . e e mee = - . I
xx ANTIC Address ﬁquatesuiu
= D400 ANTIC EQU $0400 JANTIC area
} Read Addresses: o T
= D40B VCOUNT EQU $D40B  jvertical line counter B
C -2 -D40C PENH EQU $040C 71ight-pen horizontal position Bt
= D4op PENY EQU $0400 11ight pen vertical position
= D4OF NMIST EQU $040F JINMI interrupt status
H Write Agdresses )
- = 0400 DMACTL EQU $D400 - 3DMA control Cm e
= D40} ChACTL EQU $0401 jcharacter control
= D402 DLISTL EGQU $0402 }low display list address
= D403 DLISTH EGgU $D403 ihigh disply 1ist address
= 0404 HSCROL EQU $D404 ihorizontal scroll
= D40S VSCROL EQU $0405 Jvertical scroll ;
-= - = D407 PMBASE EQU $0407 - jplayer=missle base address — -
= 0409 CHBASE FQU $D409 tcharacter base address
s D4OA WSYNC FQu $040A Jwait for HBLANK synchronization
= D4OE NIAIEN EWV $D4VE }INM] enable .

D4OF NMIRES EQU S$DUOF JNMI {nterrupt status reset

!
¢
!
i

- - -~ e —— - . - - R
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xx PBI RAM Address Equates

= D600 PBIRAM EuU $D600 ;parallel bus interface RAM area
* % ACM] Address Equates
s 0000 ACMI IF ACMI

ACM] ENDIF

\V LA Floating Point Package Address Equates
= D8oo AFP EQU $0800 Iconvert ASCII to floating point
= DBE6 FASC EQU SDBE6 iconvert floating point to ASCII
= D9AA IFP EuU $D9AA ‘convert integepr to floating point -
= D9D2 FPI EQU $D9D02  jconvert floating point to integer -
= DA44 ZFRO EQU SDA44  jzere FRO _ ' S
—--2 DAlb ZF1 EQU $DA46 Jzero floating point number S e e e e
= NDA6GUL FSUB EQU 30A60 }subtract floating point numbers
= DAb6 FADD EQu $DA66 jadd floating point numpers
= DADB FMUL Ewy SDADB  imultiply floating point numbers : e
= D828 FOIv EQU $0B28  jdivide floating point numbers ceooe
s DD4Uo PLYEVL EQU $pD4oO }evaluato tloating point polvnomial
~-—~—2 DD89 FLDOR EQU $pD89 }load floating point number - e
= DD8OD FLDOP EQU $0D8D t1oad tloating point number
= DD96 FLOLR EGU $0D98 tload floating point number
= DDOC FLDLP EQU $009C }load floating point number
= DDA7 FSTOR EQU SDDA7- jstore floating point number
= DDAB FSTOP EQU SDDAB }store floating point number
- -= DDB6 - - FMOVE EQU $0DB6 - Imove -floating point number LI
= DECD LOG EGU SDECD tcalculate floating point logar!thm
= DEDY LOG1¢ EaU $DED! Jcalculate floating point base 10 1:
= DDCO EXP EQU $DDCO icaleulate floating point exponenti:

D0oCC EXPiO EQU $p0CC jcalculate floating point base 10 e}
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» % Parallel Device Address Equates ' T
= DGO3 21 EQU $0803 iparalle) device ID 1
= D805 PUIOV  EQU $0805 jparallel device 1/0 vector T
= D808 POIRGV EQU $0808 tparallel device IR@ vector ot
= D8oOB PDID? EQU $0808 iparallel device ID 2 L
— = D80D POVY EQU $080D jparallel device vector table o RS

*x Device Handler Vector Table Address Equates T
= E400 EDITRY EQU SE400 teditor handler vector table
= Ealo SCRENV EQU $E410 iscreen handler vector table oo
s E420 KEYBDV EQU $E420 Jkeyboard handler vector table LT
= E430 PRINTY EQU $EA30 jerinter handler vector table T
-s-E4q40 CASETV EQU $EL40 jcassette handler vector table R
* X Jump Vector Address Equates
= E4SV DINITV EwU $EUSO jvector to fnitjalize DIO
= . E4SS DSKINY E@U $EA4ST jvector to 010 -
-3 -E456 Clov EQU $EA4S6 jvector to CIO v s R
= E4S9 S10vV EQU $EUS9 jvector to SI0 . o
= -E45C SETVBY EQU $EUSC Jvector to set VBLANK parameters S
= E4SF SYSvBv EWU SEUSF jvector to process immediate VBLANK:
= E462 XITVvBvV EQU $E462 jvector to process deferred VBLANK i
—-- =-E465 SI0OINV EQU $E465 . jvector to fnitjalize SIO S s
= E468 SENDEV EQU $EU68 - jvector to enable SEND SRR
= E468 INTINV EQU SEdeB jvector to {nitialize interrupt hang .
- -2 -FU6E CIOINV EQU SEUBE tvector to initislize CIO cmm e
= E471 BLKoDOY EQU SEUT7! ivector to powere=up display (former:
2 E474 WaRMSY EQU SE4TY tvector to warmstart
= E477 COLDOSYV EQU SE4T7 jvector to coldstart
s E47A RBLOKV EGQU SE4TA Jvector to read cassette block
= E470 CSOPIV EQU $E470 jvector to open cassette for input
s -Eu8y PUPDIV EQU SE480 tvector to powereup display - -
= E4B3 SLFTSV EQU SEU83 ivector to selfe-test
= E486 PHENTY EuwU SE486 jvector to enter peripheral handler
= E48¢9 PHUNLY EGU $E48S svector to unlink peripneral handle:

E48C PHINIV EWU SE48C jvector to initialize peripheral hag

m——Zima s v NN . O
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*x Generic Parallel Device Handler Vector Table Addres:

GPDVV EQU SEY8F sgeneric parallel device handler ve:

<
LA &
- e b v ot G im0 4 e = 2= - - - —

© . e ————



0000

0080
0082
0083
0086
-0087
0088

008A
0088
008D
008E
008F
0090

-009¢e -

0093
0094
009S
0097
0098
0099
009A
0098
-009D
0u9E
00A0Q
00A2
00A3
00A4

-00AS -

3000
3002
3004
3008
-301C
ol
3020
302l
3022
3024
-3028
3038
303C
304cC
3052
3062
3060
3072
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* Xk

STTiME
STAUT
STJMP
STSEL
STPASS
STSPP

’
STKST
STCHK
STSMM
8TSMP
ST1K
STPAG
STPC
STMVAL
STSKP
STTMPL
$TvVOC
STNOT
STCU1I
STCOA
STTMP2
STTMP3
STADR1
STADRZ
STBL
STTMPY
STLM

- STTMPS

**

ST3000
S§T3¢0e
ST3004
873008
S$T301C
ST1301¢t
873020
§T73021
8T3022
8T3024
§T3028
8T30u3s8
ST303¢
ST304C
8739052
ST3062
8T3060
§T3G72

D130S,ASM

Selfe~test Page Zero Address Equates

EQU $0080 }2=byte main screen timeout timer
EQU $0082 }l=byte auto-mode f]lag

EQU $0083 }3=byte ANTIC Jump instruction

EQU $0086 Ji=byte selection

FQU $0087 il1=byte-pass

EQU $0088 Jl=byte SELECT previously pressed f:
Ewl $0089 il=byte (not used)

EQU $008A Ji=byte keyboard self-test flag (0 3
EQU $0088B }2=byte checksum

EQU $008D Ji=byte sScreen memory mask

EQU $008E- s1=byte screen memory pointer

EQU $008F Jl=pyte current 1K of memory to tes:
EQU $0090 j2=byte current page to test

EQU $0092 }l=pyte page count

EQU $0093 Jl=byte correct value for memory te:
EQU $0094 }i=byte simulated keypress {ndex

EQU $0095 - j12-byte temporary

EQU $0097 }l=byte current voice indicator

EQU $0098 Jl=byte current note.counter

EQu $0099 Il=byte cleft display pointer

EQU $009A }i=byte cleft data pointer

EQU $0098 }2=byte temporary

-EqU $0090- ’i=byte temporary

EQU $009E 12=byte temporary address

EQ $00A0 i2=byte temporapry address

EQu $00A2 }i=byte blink counter

€qQu $00A3 Ii=byte temporary

EQU $00AY4 }i=byte LED mask

EQU $00AS }l=byte-temporary

Self=test Address Equates

FQu $3000 }screen memory

EQU $3002 icleft display

EQu $3004 $"VOICE #" text display

EQU $3008 svoice number display

EQU - 8$30iC }START key display

EQU $301E }SELECT key display

EQU $3020 $OPTION key display, first 8K ROM d:
EQU $3021 ikeyboard character display

EQU $3022 }keyboard text display

EQU $3024 }second 8K ROM display

EQU - $3028- }WRAMY .text display - e
(A ]V] $3038 }RAM display

Ewvy $303C }fifth note display

EQU $304C "B 8" text display

EQU $3052 Jtab key display

EQU $3062 tJcleft display

EQU $306D Jreturn key display

EQU $3072 jcontrol key display

e —————
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= 3092 ST3092 EQU
—-=-309E ST309E EQU

= 30AB ST30A8 EQU

= 3087 ST30B7 EwU

= 30C} ST30CLI EuU

= 30Ce 8T30Ce EQU

= 30C7 ST30C7 EQU

- = 3Q0CA ST3I0CA EQU
= 30F& ST30F8 EuU

= 3100 ST3100 FQU
s-312) S$T3121 EuU

s 3122 §T3122 EQU

= 313C ST313C EQU
—2-~315¢9 ST3150 FEQU

= 3154 ST3154 EQU

= 38} ST3181 EwU

= 3182 ST3182 EQU

2 3186 ST3186 EQU

= 318C ST318C EQU

- = 3180 ST31R0 EQU
= 31Ce ST31C2 EUWU

s 3iCa ST31CA EyU

s 31EE ST31Ee EwU

= 31FY ST3I1F{ EQU

s 3210 ST3210 EQU

— ——3-321A ST321A EQU
= 3248 ST3248 EQU

= 3270 ST3270 EQU

— -& -32D0 8$T3200 EQU

$3092
$309E
$30AB
$3087
$30C1
$30C2
$30C7
$30CA
$30F8
$3100
$3121

$3122 |

$313¢C

$3150-

$3154
83181
$3182
$3186
$318C
$3180
$31C2
$31CA
$31EE
$31F1
$3210
$3214
$3248
$3270
$3200

D1:0S.ASM

}"SH" text display

tsixth note display

J"SH" text display

J"S P ACE B A R" text display
icleft display

jcleft display

Ithird note display

tfourth note display

ithird note display

f}screen memory

Jcleft display

Jcleft display

Jfitth note display
}tirst-line of staff display
}first note display

jcleft display

jcleft display

fsecond note display

3ftifth note display

Jsecond line of staff display
icleft display

Jtourth note display,

Jsixth note display

iclett display i

Ithird 1ine of stafft display
Jfourth note display

Ithird note display

ffourth line of staff display
Jtifth l1ine of staff display
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0S = Uperating Svstem D130S.ASM
- Maero Definitions LT
0000 x FIX = Fix Address

L s = OV PRSP R

FIX sets the origin counter to the value specified ¢
argument, 1f the current origin counter is less ths
argument, FIX t{11s the intervening bytes with zero:
issues a message to document the location and numbes
bytes that are zero filled.

EnNTRY FLX address
EXIT , _ _ ”
Origin counter set to specified address, ST
- S Message issuyed if zero fil1 reauired, ot
CHANGES
=none= } e
e ¥
CALLS ‘*
-none- - - e - me e - =
NOTES

Due to ECHO limitiation of 255 1terat1°ns. 3 —_—
recursive,

It the current origin counter value s beyo:

argument, FIX generates an error, S e -

I'&I'Ell"l-*iti*lltilﬁit*ﬁl’l‘i'i‘

MUDS
Rs K, Nordin 11/01/83
NENSREUE FIX MACRO  address e : ce e e
: IF X1 <> x0
IF X1 > »0
IF %] = %0 < 256
MSG ’$°,%1 = %0,° free bytes from $°,%x0,” to $§“3
ECHO %1 = %0 . )
e e e+ DB 0 e e . mne mem
ENDNM
ELSE
FI1X %0 ¢ 255
FIX %1
ENDIF .
e e ELSE SR . NI
ERR 1%l preceges current origin counters
ENDLF
ENDIF e
ORG *x0 e

EnDM
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0S = Operating System DP1:0S,ASM
First 8K ROM Jdentitication and Checksum ] LT
00 = C000 ORG $C000
xx First 8K ROM ldentification and Checksum
Co00 0000 Dn $0000 ireserved f:
Co002 100583 DB IDDAY, IOMON,IDYEAR Jdate (day,i
-C005 00 D& $00 S Inot used
Co06 4242000001 )] IDPN1,IDPN2,IDPN3, IDPN4, IDPNS ipart numbe!

cood 02 D8 IDREV ' jrevision ng
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Interrupt Handler

coocC

2 C00C

C00C A940
CO0E B8DOEDG
€011 AD13DO
C014 8DFAO3
= 0000

€017 60

= Co18

€018 2COFDY4

CO01B 1003 Aco2
C01D 6C0002
c020 08

Page 30
D1:08,ASM

*xx IIH = Infttalize Interrupt Handler
*
* ENTRY JSR IIH
* TRIG3 = ACM] module interlock
* TRIG2 = cartridge interlock
x
* MODS
* Original Author-Unknown
* 1, Bring closer to Coding Standard (object ¢
* Re K, Nordin 11/01/83
IIH s * jentry
LDA #3840
§TA NMIEN }disable OLI and enable VBLANK NM]
LoA TRIG3 Jcartridge interlock
STA GINTLK jcartridge interlock status
ACM] IF ACMI
ACH] EWDIF ©
RTS Jreturn
*x NMI = Ppocess NMI
*
* ENTRY JMP NMI
* . - e — e eeem i eme e .
*x EXIT
* Exits via appropriate vector to process NMI
* - C e e
* MODS .
* Orfgineal Author Unknown
* 1. Bring closer to Coding Standard (object
* Re K, Nordin 11/01/83
NmI = * Jentry
ASSERT $CO=high NMI --Jfor compatibility with LNB
F Check for dispiay 1{st NMI,
BIT NMIST o
BPL NMI} }{ft not display tist NM]
JMP (vDSLST) tprocess display 1ist NMI,
H Inftialize,
NMIt CLD

; Save registers,

e ————



ATAKI CAMAC Lssempler Ver 1,0A Page 3i
0S =~ Uperating System D1:0S,ASM
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-f{l'
. :{k
-~ 2148 PHA - - 1save A ' ot
€022 BRA TxA
€023 43 PhA }save X
€024 98 TYA
C025 48 PHA Jsave Y -
S ; Reset NMI status, -~ -~ m—
Co26 8LOFD4 STA NMIRES freset NM]I status
3 Process NMI, :
e 20000 LNBUG  IF LNBUG  ~omrmmmm o :  ——
LkBUG - ELSE
€029 6C2e0¢2 JMP (VVBLKI) Jprocess immediate VBLANK N:
: LNBUG EinDIF _ - e
x% IRQ = Process IRQ <
*
* ENTRY JMP IRG
*
e e e * --EXIT e+ e e e e e e ——
* Exits via VIMIRQ vector
*
- - ———— % MODS S
* Original Author Unknown i
* le Bring closer to Coding Standard (obJect 3 e
e * swmeso-ooo 0 Ry Ko Nordin-11/01/83 R et
s C02C IRQ = * tentry
; Inftiatize, _ . e
COZC_ Y-} _ CcLD
; Process IRQ,
= 0000 LNBUG  IF LNBUS ‘ e
—— e e e e e - . LNBUG B ELSE N —ee L e e —t——— C—— . - @ et e
€020 6C1602 JMP (VIMIRG) fprocess immediate IRQ, ret:

LNBUG ENDIF




co30

co3i
€034 -
036

€030

4d

ADLOEDS
2920
D00D AC045

co38
-CO3A
© CO3D
~  CO3F
--£082

coas

€045
code

co47
Co4A

C04D FO003 ~CO0Se

- CO4F

A9DF
800£0e
AS510
800ED2
6COAN2

= 0000

8A

48

AOFFD1

204902

6C380¢

e e et e e < e

cose

A206
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08 = uUperating oystem
Interrupt Hanaler

*

¥ % % % X % % N X X N

TIR

-e

~e

-e

IIR}
ACM]I
ACMI

-e

~e

I1IR2

D1:0S,ASM
IIR = Process Immediate IRQ 'f"
ENTRY JMP T1IR
EXIT LTS
Exits vis appropriate vector to process IRQ &
MODS e e e = . LT
Original Author Unknown
1, Bring closer to Coding Standard (object ¢
Re K. Nopdin 11/01/83 -
= *,. . m———— . ’Oﬂtt‘Y L ceme- s: .
Inftialize,
PHA jsave A
Check for serial input ready IRQ, e
LDA IRQST }IRG status
AND #320 sserial input ready
BNE IIR} ‘ 7it not serial input ready L
.Ppocess serial input IRG, : : e -
LDA #not $20 jall other inteprupts
STA IRQEN . jenable all other interrupts
LDA POKMSK v
STA IRQEN : e
JMP - (VSERIN) - - -jprocess serial {nput readys -—

Process possible ACM1 IRQ,

1F ACMI
ENDIF

Inftialize further,

TXA
PHA - tsave X

Check for parallel device IRGQ,

LDA POV tparallel device IRQ status:
AND PDIMSK - }select desired IRQ statuses

BEQ I1IR2 }it no desired IRQ

Process pa;gllél déQ!ce IRQ}
JmpP (VPIRQ) jprocess parallel device IR:

Check other types of IRQG, Y

— [ e A—— ——— e - - c—m . —— =

LOX #TiRdL-l-l Jotfset to next to last ent:
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Interrupt Hangler

€054 BDCFCO 1IR3  LDA TIRQ, X : JIRQ type : L
C0S7 EVOS (of 4 #5S toffset to serial out compl?
C0S9 D004 ACUSF BNE IIRY }i1t not serial out complete
C0SB 2510 AND POKMSK yand with POKEY IRG enable
COSD FO005 AC064 BEQ IIRS 71it serial out complete nots i
COSF 2CO0ED2 TIRY BIT IROGST JIRQ interrypt status
C062 FU0o ~C06A BEG IIR6 }it interrupt found
Coé64 CcaA I1IRS DEX

C065 10ED ~C0S4 BPL IIR3 . ~ #it not don

- e e - e omt - c———— e ——— . -

Coninue IRG processing,

~e

C067 4cA0CY JMP CIR v Jcontinue IRQ processing, rt¢ T
H Enable other 1nteérupts.

C06A 4U9FF I1IRe EOQOR #SFF Jcomplement mask

Coé6C 8DOEDE STA IRQEN tenable all others

Co6F A510 LDA POKMSK JPOKEY IRG mask

€074 8DOEDR STA IRGEN jenable 1ndicate§ IRQ’s

[ R N

-

Check for BREAK key IRQ, . ' el

C074 EV00 cPX #0
. Cp?b DO0O0S ~CQ70 BNE IIR7 . Jif not BREAK key IRG ratel
o H Check for keyboard disabled,

C078 Apé&DY2 LDA KEYDIS

C078 D023 ~CO0AV BNE CIR ‘ 11t keyboara disabled, cont:

Process IRQ,

~e

- €070 BDD7CO IIR7 LDA ~TOIH)X --—-—- joffset to interrupt handles - - ———-

Co80 A TAX

€081 8D00O02 LOA INTABS, X jinterrupt handler address

€084 8D8COC STA JVECK -

€087 B800102 LDA INTABS+1,X

C0BA 8D8Dp02 STA JVECK+1

Co8D 68 PLA e — : S m—
CO08E AA TAX trestore X

CO8F 6CBCOC JMp (JVECK) jprocess interrupt, return

- e e - P S
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* % BIR = Process BREAK Key IRG o
- — * L. - . . ————— . . . I
* ENTRY JMP BIR
*
x EXIT
* Exits via RTI -
* ﬂ“*
— * MODS S e RN
* Original Author Unknown
* 1, Bring closer to Coding Standard (obJect 3
* R, K, Nordin 11/01/83 o
Sme—m———z €092 BIR - s-- ‘“*'"*—';~'3ontry -
H Process BREAK,
€092 4900 LDA #0 | =
v‘COQQ 8511 STA BRKKEY Jclear BREAK key flag
~-C096 ADFFO2 STA SSFLAG Jclear start/stop flag -
C099 8VLFQ02 STA CRSINH jenable cyrsor
CO09C B854 STA ATRACT jtuern off attractemode
~-CO9E - 68 BIR1L  PLA e —-prestore-A ST
CO9F 40 RTI jreturn
- “ . . T .
SELLEWI | *x - CIR = Continue-IRG Processing —ems
*
* ENTRY JMP CIR
— - ‘ . — e . . ——
* EXIT '
* Exits via .pprcpriate vector toO process IRQ:
—- i o - * - - . e e s o e + ——— - - — -
* mMgoDs
* Original Author Unknown
* 1. Bring closer to Coding Standard (obJoct H
* Re K. Nordin 11/01/83
= COAQ CIR = * tentry
H Initialize,
CO0AD 638 PLA
—-COAL - AA TAX e - —
} Check for port A interrupt,
COoA2  2C0203 BIT PACTL Jport A control :
- COAS 1006 ~COAD BPL CIRI - j}it not port A {nterrupt 5

Process proceed line IRQ,

-e
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0S =« Uperating Systen
Interrupt Hangler

-COA7  apoon3

s COAA 6C0202
i
COAD 2C03D3 CIRI
"=-C0BO 1006 ~C0BS

-.

c0B2 Aup0103
CoOBS 6C040¢

~e

coB8 638 CIRe
C0B9 apscoe
—C0BC 68
CoBD 438
COBE 2910

COCO FuO7 ~cocC9

-e

e e ot e

coce A08L02
CoCS 48
“--C0C6 60602

CoC9 aDp8CY2 CIR3

D1:0S.ASM

LDA PORTA
JMP (VPRCED)

Jclear interrupt status bit
Jprocess proceed line IRQ,

Check for port B interrupt, T

BIT PBCTL
RPL CIR2

Jport B control s
Jit not port B interrupt - e

Process interrupt 1ine [RQ,

LOA PORTB
JMP (VINTER)

—————— ca—e

tclear interrupt statuys bit
}procoss intorrupt line IRGs e

it

cneck for BRK 1nstruction IRQ,

PLA --
STA JVECK -
PLA - T }saved P -
PHA }resave P

AnD #3810 I8 bit.of P register

BEQ CIR3 71t not BRK instryction IRQ

Process BRK instruetion IRO.

-——— e lmae —— fm e —

LDA JVECK
PHA
JMP (VBREAK)

Jprocess BRK instruction IR

Exit IRQ processing,

LOA JVECK
PHA
JMP XIR Jexit IRG processing, returt

© e e [ . L

XIR = Exit IRQ Processing

cocc 4
S ;
XK
*
*
*
e .
*
*
*
*
*
e S——— ®x -
. = COCD XIR
'COCD 68

~e

ENTRY JMP XIR
EXIT - e e
Exits to RIR
MODS
Original Author Unknown
i, Bring closer to Coding Standard (object 3
--—--Re Ko Nordin 11701783 - e ——————t
= * jentry -
PLA Jrestore A :

JMP RIR

Jreturn from interrupt



~-- - - -- = COCE
COCE 40
—_——— 8- 0000
COCF 80
cobo 40
CoDy1 04
cob2 02
©..-€0D3 --01
cob4 08
coDS 1v
Cob6 20 .
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0S = Uperating System
Interprupt Hanaler

p ] * % % % % % X x % R N
(] *
b ' .

»*

¥ % % ¥ % ¥ X % ¥ %N

ACM]
ACM{

%* X % ¥ % *»

TIRG

TIRGQL

RIR = Re
ENTRY

EXIT

D1:0S,ASH

turn from Interrupt

JMP RIR

Exits via RTI

MODS

RTI

AIJR - Pp
ENTRY
EXIT
MQO0S

IF -
ENDIF

TIRG = T

Entry n is the interrupt indicator of priority n (03

NOTES

Original Author Unknown

1, 8ring closer to Coding Standard (obJect

Re K, Nordin 11/01/83

* - JentPry -~
jreturn

ocess ACMI IRQ
JSR AIR .
Exits via ACMISR vector

Ortiginal Author Unknown

1, Bring closer to Coding Standard (object ¢

Re K, -Nordin 11/01/83

able of IRQ Types

Problems entry 7 (serial input ready) not us

$80 10 = BREAK key IRQ
$40. $}1 = keyboard IRG
$04 -+ .12 - timer 4 IRG
s$02 $3 » timer 2 IRQ

- $01 —34-= timer § IRQ -
$08 1S = serfal output complete
$10 36 = serial output ready IRG
$20 37 = serial input ready IRG

*=TIRQ Jlength

IRG
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Interrupt Hanaoler

x TQIH = Table of Offsets to Interrupt Handlers w:i

x
- * . et
* Entry n {s the offset to the interrupt handler vect:
* corresponding to entry n of TIRG,
« -
* NQTES
* Problems entry 7 (serial input ready) not us =z
€CoD7 3o T0In D8 BRKKY=INTABS 10 = BREAK key IRG
-C0D8 08 D8 VKEYBD=INTABS }4 = keyboard IRQ
coD9 14 08 VTIMR4=INTABS 72 = timer 4 IRQ
cobA 12 Dd VTIMR2=INTABS 13 = timer 2 IRQ
-CoDB 10 DB ~VTIMR1=INTABS 14 = timer | IRG
CoDC oE Db VSEROC=INTABS }S = serial output comaletos
CobD oC D]] VSEROR=INTABS 76 = serial output ready IR!
-CODE 0A 08 VSERIN=INTABS 37 = serial input ready IRQ T
* % WFR = Waft for RESET .
® -
= WFR loops forever, . .
x R
- e * - ENTRY JMP ‘WFR- e - S L
*
* EXIT
* Does not exit -
%
* MQDS
T e * - Original Author Unknown - - ——
* i, Bring closer to Coding Standard (obJect H
x Re K, Nordin 11/01/83
= COOF WFR s * }ontFY
; Loop forevor. waiting for RESET.
CODF 4CDFCoO WFR1 JMP WFRY loop
xx IVNM - Process Immediate VBLANK NMI
* . . e
x ENTRY JMP IVYNM .
* L. ,’
e * EXIT - e S o
* Exits to DVNM or via VVBLKD vector
*
* MODS ——
* Original Author Unknown
* 1, Bring closer to Coding Standard (obJect H 3
s e * R. K, Nordin 11/01/83 - e
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e = COE2 1VNM = *x - et jJentry
H Increment frame counter and attract=mode counter,
COE2 E6t4 INC RTCLOK+2 Jincrement low frame countes -
COE4 D008 ~COEE BNE IVNY ~ 71t low counter not zero P
COE6 EodD INC ATRACT jincrement attract-mode cou!
. COE8 F613 INC RTCLOK+] Jincrement middle frame cousl
COEA D002 “~COEE BNE ‘IVNL- - - }if middle counter not zero
- COEC E612 INC RTCLOK -~ - jincrement high frame counts
e an . e o - . c— s v . — - e e e o
H Set attractemode effects.,
- COEE - A9FE IvNl LDA KSFE o iselect no luminance change - -~ =
... COF0 A200 LDX #0 tselect no color shift oy
“"COF2 A44D LOY ATRACT jattract=mode timer/flag T
---COF4 1006 ~ACOFC 8pL IVNe - - -~ 3it not attractemode C e
COF6 8540 STA ATRACT Jensura continued attractem:
COF8 Abl3 LOX RTCLOK+1 tselect color shift N
COFA ASFe LDA #SF6 jselect lower luminance :‘
":-CQFC BSU4E IVN2 STA - ~DRKMSK - - -—--- --fJattractemode luminance Sl
COFE 8ouF STX COLRSH jattract=mode color shift
i H Update COLPF1 (in case fine scrollifng and critical ¢ - =
€100 ADCSO02 ' LDA COLORI tplayfield 1 color -
~—C103- 4S4F EOR - COLRSH - - -tmodify color with attract=: -
C105 254t ' AnD DRKMSK Jmodify with attractemode 1:
€107 8017DC STA COLPF! tset playfield { color/lumig
- H Process countdown timor 1, _
--C10A A200 LDX #o-~~--—v¥~——»~—-}1na1cate countdown timer { - - — -
C10C 20SsCe JSR bCT fdecrement countdown timer
C10F D003 ~Clid BNE IVN3 $it timer not expired
Ci1l 204FCe JSR PTO Jprocess countdown timer | 3
e } Check for critical-sction, C e
Ci14 AS42 TIVNS LDA CRITIC
Ci1é6 0008 ~Clev BNE IVNYG }it critical section .

-

Check for IRG enabled,

Ci118 BA TSX Jstack pointer

Ci119 800401 LDA $0104,X }stacked P

C11C 2904 AND #9004 - 31 (IRG disable) bit oy
‘C11E F003 ~C123 BEQ IVNS » 31t IRQ enabled )

Exit, ' Cee o R

-e
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08 » Ubperating System
Interrupt Hangler

€120 4cB8AC2 VN4
i

ci23 1vNs

= 0000 ACM]

ACM]

-e

€123 AD13D0
Ci26 COFA03
C129 DOB4 ~CODF

e

‘€128 --ADODDY
Cl2E 803502
C131 ApoChe
Ci34 803402
Ci137 AD3102
Cl13A 800304
---C13D - AD3002
Ci40 8D020D4
€143 AQ2F02
Cid6 800004
€149 AD6FO2
- ClaC 801800

-

C14F ADeCOR
CiS2 FO00E ~cle2

- . e e 3 2 mn = e - . ’

Ci154 CEé6CO2

Ci57 AS08
Ci159 138
C15A EDe6COR
-C150 2907

CISF 8005D4

- Cc162 A208 IVNo

~—C164--8ELFDO

-e

~~e

-C167 S8 TNy
Cl68 PBLCUOE

01:0S.ASM

JMP DVNM Jprocess deferred VBLANK NM3 .

e — P My T

Process IRQ enabled nonecritical section,

Check for ACMI module change. R
IF ACMI
ENDIF
Check tor cartridge change. =

. * v L A
LDA TRIG3 == ~-Jcartridge interlock R —
CMP GINTLK tprevioys cartridge interlo:
BNE WFR #{t cartridge change, wait !

Set hardware registers from shadows,

LDA PENV-  -—-

STA LPENV ;1ight pen vertical positios

LDA PENH .

STA LPENH #1ight pen vertical positio} Tt
LDA SDLSTH S
STA DLISTH Jhigh display 1ist address L
LDA SOLSTL e ' - S ——
STA DLISTL Jlow display i1ist address

LDA SDMCTL

STA DMACTL }DMA control -
LDA GPRIOR - .

STA PRIQR

Iprioritty select

Check for vertical scroll enabled,

LDA VSFLAG jvertical scroll count
BEG IVNe }Jif vertical scroll not enas

‘Scroll one-line;—-—-— ——- B e

DEC VSFLAG Jdecrement vertical scroll

LLA #8 }seroll one line

SEC .
sB8C VSFLAG Jsubtract vertical scroll e -
AND #0717 - e e - . B
STA VSCROL }set vertical scrol]

Turn off speaker,

LDX #308 ) Jspeaker off : ,
8TX CONSOL -— }set speaker control S e

Set color registers from shadows,
LDX #e - Jotfset to background color

cL? —— -
LOA PCOLRO, X jcolor register shadow
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C16B 4S4F EQR COLRSH tmodify with attract=mode ¢
016D 254E AND DRKMSK - --—-- jmodify with attractemode 13 =

Cl6F 901200 STA COLPMO, X Jset color register

Cl72 Ca DEX

C173 10F2 ~Cl67 BPL IVNT7 : }it not done -

~e

Set character set control,

. C175 ADF40¢ LDA CHBAS

C178 800904 8TA CHBASE
- C17B ADF302 LDA CHACT - — -
Ci7¢ 800104 STA CHACTL ‘ N
T mmeeem s - - Process countdowﬁ¥t1mer 2e S e —
- C18y aeo02 LDX ¥ jindicate countdown timer 2
-+ €183 2055Cz JSR DCT S jdecrement countdown timer
C186 D003 ~Cl8b BNE IVNS - }if timer not expired £
----C3§88 2052C2 JSR PTT . e tprocess countdown timer- 2 3 e
; Process timers 3, 4 and 5, .
€188 A202 IVNS LDX #e Jpreset offset to timer 2 7
meiBDArEB : IVNS INX e : o et -
CI8E ES& INX joffset to countdown timer
C18F BC160C LDA COTMV3=4,X jcountdown timer
-C192 101902 ORA COTMV3+i=4,X -
C195 F006 ~C190 REQ IVNLIO $1f countdown timer alreadys
—-€C197- 2055¢C2 JSR OCT —— jdecrement countdown timer -
C19A 902602 ) STA CDOTMF3=4,X sindicate timer expiration
.--C19D --EQ0& IVNIO  CPX #8 mmn - Jottset to timer S S
- C19F DOEC ~C180 BNE- IVN9 : $if all timers not done o
= e ; Check debounce counter.— --- : S
C1Al ADOFDe LDA SKSTAT }keyboard status
ClA4 2504 AND #3504 }key down indicator
C1A6 F008 ~C1B0 BEG IVN1L }it key down

}
|

Process key up, - - S

Ci1A8 ADFiO02 LCA KEYDEL tkey delay counter
CiAB F003 ~C1BO BEG IVNL1t - $1f counted down. already
»CXAD CEF102 DEC KEYDEL

" jdecrement key delay countel

e ———— e —— b Lhe s

~e

Check software key repeat timer,

CiB0 AD2BOZ IVNLL LLA SRTIMR ikey repeat timer
C1B3 FO3E ACL1F3 BEQ IVN13 7it key repeat timer expires
- C{BS ADOFDe2 LDA SKSTAT .- —- .- Jkeyboard status - - Ce— =

c1B8 2904 AiD #3504 Jkey down indicator
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CIBA 0032 ACIEE BNE IVNL2 iif koy no longor down f
;.<:_ cisC CEZBOZ DEC SRTIMR }docrement key repeat timer
b - C18F 0032 ACLIF3 BNE IVN13 : }1f key repeat timer not ex:

——— —_— . e e

Process koy ropoat timer expirotion.

LY

— ;-»».

——C1C1-A06002 - SRS LDA - -~KEYDIS ~--"~-1koyboard disable flag
C1C4 DnNO2D ACiF3 BNE IVNL3 71t keyboard disabled, neo _

- C1C6 -ADDAO2 LDA -~ - KEYREP-——---—g{nitial timer value -
Ci1C9 8p2&02 STA SRTIMR jreset key repeat timer TR

;. C16C_ AD09D2 LoA KBCODE = Tkey code -y

. ; Check for hidden codes. R

- CICF  C99F CMP - MCNTLL :

~ CIDI F020 ACIF3 BEQ IVNI3 - ---=~- 7t CTRL=1

--€1D3- €983 CMP - - #CNTLF1 -~ — —-—- e -
CiD5 FUIC ACLF3 BEQ IVN13 }1¢ CTRL=F1
C107 - €984 CMP ¥CNTLF2 - - » : S
C1D9 FO18 ACIF3 BEQ IVN13 11f CTRL=F2

iop—covd - - CMP T T P — L e e
€100 FO14 ACIF3 BEQ IVN13 1% CTRL-FU

Lo~ CIDF - 293F - AND  WS3F - - i s s
"CIE! €911 CMP #HELP . . _ :

. CIE3 FOOE ACIF3 BEQ V13 11t HELP ;

@ i Set key code, "
C1ES- AD09D2 LDA  -KBCODE - —— - jkey code g
C1E8 B8DFCO2 STA CH . Jset key code :
ClEB aCFSCl JMP IVNL3 - Jcontinye

L er— e s e P . ——-— e - A immame b e . . e e e et P .o W——

Zero key repeat timer,

- CLEE 4900 IVN12  LDA #0

CiFo s8D2802 STA SRTIMR fzero key repeat timer
j_:...:..._u.m.,. . . B Read joysticks, - - -~ === - C e i —— et o S e
CiF3 ADOOD3 IVNL3 LDA PORTA }Joystick readings
-—CiF6- 4a LSR A - S . Co s E e
ClF7 4aA LSR A o
CIF8 4A : LSR A
~~~ClF9—d4A~ - - === .. L8R - A merrmemimee . JJOoyStick | reading - e
ClFA 8D7902 STA STICKY }set Joystick | reading .
‘ = FFFF VGC IF VGC 7
-—ClFD -8Dp7B02 STA STICK3 = --Jgimulate Joystieck 3 reading —
VGC ENDIF ’ g
CZOO ADOOD3 LDA PORTA $Joystick readings
€203 -290F AND #SOF - -pJoystick 0 reading- — e —

C205 807802 STA STICKO }set Joystick 0 reading
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=" = FFFF VGe IF vGe
“‘CZOB“BD?AOZ o STA --8TICK2 —=~~ - —psimulate Joystick 2 reading -~
‘ VGC ENDIF .
'5”fffo T l Read joystick triggers, ' -““~4%
.. C208 AD10DO LDA TRIGO strigger 0 indicator St
‘“‘CZOE'“BDGQOZ" - vee~—- - -8TA- -—8TRIGQ -——--—- —)set trigger 0 indicator m——
: : = FFFF VGC IF vGeC - 4 pe
. C211 808602 STA STRIGZ jJsimulate trigger 2 indicat? o
e vee ENDIF =~ s - Lo T
m C214  AD11DO LDA TRIGH ) Jtrigger | indicator L
€217 808502 STA STRIG1 Jset trigger 1 indicator ~ oz
== -z ‘FFFF vGe IF - =~ VGC - —m - e e e ane o
C21A 8Dp8702 STA STRIG3 tsimulate trigger 3 indicat: :
S VGC ENDIF .
. ; Reac potentiometers, é‘
f-*CZID**AZOS - LoX ¥3 m—-n - - Jotfset to last potentiomets - --———-
 C21F BDO0OD2 IVNI4  LDA POTO, X Jpotentiometer reading
~~—C222 907002 STA PADOLO,X - - }set potentiometer reading
= FFFF vGC IF VGC
- C22s 907&02 STA PADOLG,X )simulate potentiometor read
e e oo— NGC —-ENDIF - - - L etk &
w €228 CA DEX ; B
- €229 10F4 AC2LF 8PL IVNIH 1f not done
N H Start potentiomotcrs for next time.
o Sl . )
Q“‘CZZB 300502 - - 8TA ~POTGO - —m e -!start potentiometers ~ ~--- -~
e i H Read poddlo triggers.
. -C22E A202 : LDX ¥2 R )offsot to paddle triggor rs
C..-C230 A001 Loy ¥y cees ‘ 3offsot to Joystick reading
c232 B97802 IVNIS  LDA STICKO,Y Jloystick reading
- €235 4aA LSR A
€236 —UA~ - LSR - S e
€237 4a LSR A 3paddle trigger readine
C238 907002 STA PTRIGL ., X jset paddle triggor reading
i — -2 -FERF - VGC IF-—  --NGL . ~ = e mem—m o i - e
C238 908102 STA PTRIGS,X }simulate paddle trigger res
vGeC ENDIF ‘ .
€236 4900 LDA #0 C e ‘
€240 2A - ROL A Jpaddle trigger reading
-~C241--907C02 - - = ~—=--—8TA - - —-PTRIGO,X -~ Jset paddle trigger reading — —
.7iT = FFFF VGC IF VGC
ca44 908002 STA PTRIG4, X tsimulate paddle trigger res
- ——— - -+ VGC ENDIF R -
- c247 CA . DEX
- €248 CA DEX ST s
——caaq- 88 - - . DEY - e e e B

C24A 10Ee ~C232 BPL IVNLS 1it not done
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08 = Uperating System D1:0S,ASM o
~-Interrupt Hanaler T T - TR
'—"".'—‘."""‘" s ’ - Ex‘ t' et . A mte - e M e G e esAERT——
. €24C 6C2402 JMP (VVBLKD) }procoss deforred VBLANK NM:

i E
;' *x PTO = Procoss Countdown Timer One Expiration
v *
——- - ENTRY - JSR - ~—PTO -
3 3 * fe, -
e x MODS , e '
e s e - L Original Author Unknown -
* 1, Bring closer to Coding Standard (obJoct H
» " R. K. Nordin 11/01/83
: = C24F PTO = * - jentry T
.~—-C24F -—-6C2602 SRR JMP- ~(COTMAL) --~- -—~Jprocess countdown timep-§{ § s>~
*x PTT - Procoss Countdown Timer Two Expiration
. - . ™ ——y - e vate o - P e
5 * ENTRY  JSR PTT
Kl x . .
e ® - MOODS R C e
LT e * Original Author Unknown T
SRR * 1, Bring closer to Coding Standard (obJect PR
o — e * oo - R g Ko - NOordin 11701783 - e et
p e~ 8- €252 PTT 8- s Jentry e
C2S2 6C2802 JMP (COTMA2) Jprocess countdown timer e
iy *n OCT = Decrement Countdown Timer e e
*
R » ENTRY  JSR ocT
L p—— * - - X & offset-to timer valye - C e
,(§ ‘
i et * EXIT ) e -
g o * - A =0, {t timer expired . - e
' z * 2 SFF, {f timer did not expire : : i
St * ~ ‘o :
e . s 1 o "o - - MODS - e — - . - C e e e e o
’ * Original Author Unknown
* 1. Bring closer to Coding Standard (ochct H
e * R, K, Nordin 11/01/83 -
—— — = €255 DCT s —- N --.-‘. --—-}.ntry e e e

' €255 BC1802 LoY CDTMVL, X Jlow timer value
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€258 0008 Ac262
C25A4 BC1902
C250 FO10 ~C26F
C25F DE1902
- —C262- DE18O2
C265 D008 AC26F
€267 BC19902
C26A D003 ~C26F
5;—~caeC»~Aqoo
C26E 60
;;——CZbF A9FF
BT S
N
e —e 3 €272
c272 0A
- .€273 802002
-—C276— 84
€277 A205
€279 8D0AD4
C27C Ca

DCTY

DCTe

»

¥ % % % % W % N % N % % % % ¥ % ¥ % %
: '
H .

SVP

-

3vP}

1,0A PGQO 44
D1:08,ASM

BNE DCTI 1f Jow timer valye not zor: _
Loy CDTMV1+1;X !high timer valye -
BEQ DcTa : aif timer value zero, exit .
DEC . coTMv1+1.x Jdecrement high timer value . -
DEC “*CDTMV1.X-- -——jdecrement low timer valuo"w-—;;?é;
BNE bDCTR2 $it Yow timer value not zer: ~ = -
LDY -COTMVI+4,X ~-——3high timer value - :
BNE DCTe $}if high timer value not zo:
LDA- - -¥#o~« ——— niindicate timer: expired- —;;:;: ;
RTS Ireturn -
LDA - HSFF - --- Jindicate timer did not exnl -wj;;
RTS : freturn it @

PR [ S b e P P )

SVP = Set Vertical Blank Parameters - e

SVP sets countdown timers and VBLANK vectons.
ENTRY JSR SVP

X & high initial timer value or high vector:

Y =-low-inftial timer valye or low vector ag.

A= 1, {ftimer | value .
2s 1f timer 2 valye . _
By t-timer-3 - valuye - - - = o e m— e
4, it timer 4 value C
S, {f timer S value
oo~ bp--1f :Ammediate VBLANK vector

.7031fﬁdef0rred VBLANK vector

e e e -

o —
N

-
LN

--M0DS o s« e o+ n o s i e e~ -
Original Author Unknown
i, Bring closer to Coding Standard (objJect
-Re Ko -Nordin 11/01/83
[ e e o e ",.ntPY . e
Initializo.
ASL A Jcompute offset+2 to value 8 "
STA INTEMP Jotfset+2 to value or vectol
TXA o= e e e—efhigh timer value or high vi. - ———.

Ensure no VBLANK in progness by delaying after HBLA:

LOX #5 520 CPU cycles
STA WSYNC !wait for HBLANK synchroniz:
DEX ‘
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0S8 = Operating System D1308S,ASM .
- ~Interrupt Handler R crs
C27D DOFD AC27¢ BNE SVP1 }4t not done delaying
;G‘ . H Set timer valye or vector aqdross.
—~C2TF~- AE2D02 LDX INTEMP-—~———~-- —}Joffset+2 to value or vecto}
€282 9v1702 STA COTMVi=2+1,X thigh timer value or high v
€285 93 TYA A =
—-C286 - 9D1602 STA ~ -CDTMVi=2yX~-~-+—)1ow timer value or low vecs - -
C289 60 RTS ” freturn "
e %%~ - DVNM = Process-Deferred VBLANK-NMI - o
.. *x
* ENTRY JMP DVNM
—— A A« S o * Smen e e e - e R o - — 4
y e * EXIT :
- . * Exits via RTI
- - — * - e tmE e an . cotmas - . e RO - . - . -
* MQDS
x Original- Author Unknown
e » 1o Bring closer to Coding Standard (object 3 —
* Ry Ko Nordin 11/01/83
N = C284A DVNM = * jentry
C2BA 68 PLA e o ,,
5——C288 A8- oo TAY -+ e peg tOre~Y ~~ - G e e i
-,  €C28C 68 PLA v et TR TR
i C28D  AA TAX frestore X . ’
- C2BE- 68- - PLA- - -~ pogtore--A -~ - - — e —
C28F 490 ) RTI : freturn i

— et o —— — R T . > pon s
————— ———
L ¢




0S = QOperating 3
Initialization

ce90

——— e e ¢

oo

e 2-C290

v e . e -

€290 78

e - e, e s vt > oo e < .

¢ C291 AD13DO
-C294 ~COFA03 -
C297 DO2F AC2C8

€299 6A
_C29A 9005 AC2Al

Ce9C 20C9C4
C29F 0027 Acecs

~—C2AL1---AD4402 -

C2A4 D022 ~C2C8

C2A6 A9FF
r:-C2A8~—DOZO AC2CA
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ystem

. *

!

% % % % ¥ % % % % R %

Pns

~-e

v.rify no chango 1n cartridee.

D1:0S,ASH

PHS = Perform Harmstart

ENTRY JMP PWS ..
ExIT - o e - "‘"_': ':
Exits to PCS or PRS E
MODS- . i ) . [
Original Author Unknown
1, 8ring closer to Coding Standard (obJoct H
“——Re¢Keq—Nordin -11/01/83 T
= [ ._v..*--_ - c—..' .ntry. . — -

Initiaiizc.

fo e s s e s mem bt o e me . . et e e o

SEI
Check for-cartridge-change, ~ T e
LDA TRIG3 jcartridge interliock
CMP —GINTLK Jprevious cartridge interlock status -~ - -
BNE PCS Jit cartridge changed, perform cold:
- Check tor-cartridge,- -— - - T e
ROR A ' o
-BCC PnSt - iif no - cartridgo S - -

S

JSR CCE !check cartr1dgo equivelencc

BNE Pcs It different cartridge, coldstart

Chock coldstart status., |
LDA - ‘COLDST Jcoldstart status e s

BNE PCS $}ift coldstart was in progress, pert:
Perform warmstart, -

LDA #SFF  Jindicate warmstart i
BNE - - PRS- -~ Jpreset-memory,-return - = o
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0S = Operating System D1308,ASM :
~Inftiatization e s oo
) - RES - Process RESET . :
Ll —_— © - AR o
g4 * ENTRY JMP RES
o *
= x - EXIT - e
* Exits to PCS' 1f coldstart, or PWS, {f warms
* 3 2
i ———— - * - MODS B -———. - —— aeas . E fe e e .- Qn--—-—?—
* Oriqinal Author Unknown HE
- * l. Bring closer to Coding Standard (obJect 8 e
T m—————— » "Ry K. Nordin 11/01/83 =
"':L....,...-.._..._g -C2AA RES & - e "’l.ntFY‘“ e o —b— o m e et
R , ; Inftialize,
" c2AA 78 SEI
e ? Delay 0,1-second -for—RESET ‘bounce.
C2AB AZ2S8C LDX #140 10, second delay
.- C2AD 88 . RES{ DEY -
* CZAE DOFD “CZAD BNE RES; lif 1nnor loop not dono T
. caBo CcA " DEX
“ caax DOFA ACRAD BNE RESI }1f outer loop not done
‘ ' H Check powor-up validat!on bytes,
~—C2B3---AD3D03 ~= o LDA- -~PUP8T1 e m— T e e it mane
* CeBé6 C95¢C | CMP #¥PUPVLY ‘
C288 DOOE AC2Cs8 BNE PCS !1f validation pyte | differs, cold:
S £28A 4D3E03 LDA PUPBT2
C2BD (€993 CMP ¥PUPVL2 o
- —C2BF- D007 ~cC2Cs BnE ‘PGS - 3if-validation pyte 2 differs, colds —rwu
C2C1 AD3FO03 LDA “PUPBT3
- €2C4- €925 CHP BPUPVLY -~ - . .
-CZCb. FOC8 ~C290 BEG PWS - - 71t all bytes validated, perform-was
N | © JMP-- -PC8 ----jperform coldstart, return-—- --
& B
:-;"“. N - “’h-.‘,‘i“ - . - ¢ — e




- —————— e o

‘; . v
|. --q-—--—-——— -...caca

"L CZCB A900

e

{18

Ve = C2CA

o CZCAW 8508

. ¢|,_
cacc 78
- c2c0 D8
©°-C2CE A2FF
€200 94
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0S = (Uperating System
- -Inftialization

% N % % ¥ % % ¥ ¥ %

*

'

i

?

PCS-

-,
*

s
’

i
)

* % % % % % ¥ % % ¥ W ¥ X X ®

PRS

-e

.
Fom———e e

LNBUG
LNBUG

D1:0S.ASM
PCS - Perform Coldstart . -
ENTRY  JMP  PCS ’ ' AR
EXIT e e,
Ex{its to PRS
MODS - — e e ——ra. :‘:L"

Original Author Unknown ]
1..Bring closer to Coding Standard (obJoet : o
“**R. ‘KeNordin 11/01/83 . e

s~ —oa *__. e+ .._’.ntry . o . et Biwe e P
LDA 0 - lindicato coldstart
JMP PRS lproset momory, return

PRS - Preset Memorv

ENTRY  JMP PRS ) -
EXIT , .
R Exits via CARTCS vector or DOSVEC vector - vt
NOTES o
~ --Problems 1n ‘the CRASS65 version, APPMHI wasg - -- -
zero=page, - -t o Lo
MODS- i wmaen e ———i
Oriqinal Author Unknown .
1, Bring closer to Coding Standard (obJoct 3 )
- Re Ko Nordin 11/01/83 - -
S - R . el - f@ntry - L
Update warmstart f!ae.
STA NARMST BRI AN lupdate warmstart flag e
-Set: 1n1t10| conditions. e e i s e i
SEI . PERI B
cLD e S : ) S e
LDX KSFF 0
TXS : T }set stack pointer
Initialize LNBUG f!ag, 1f<noco§sary. .- o
IF - LNBUG - oo - -
ENDIF ,‘w?" T SR
“ . ‘_, DY -: .. ~_.>‘
Pertorm miscollanoous initialization, e el



b
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0S = Operating System
-~ Inftialization

" 201 2071c4

| ——— b e 4 . -

-—C2D4 -A901

Ceb6 8501

. o s e

-

C2D8 A508

;«~vEZDA D052 ~C32E

h---.-.b-.h— . am—

. €20C 4900
- C2DE. A008

-~ C2E0-- 8504

C2E2 8505

Y—C2EQ--A9FF  PRs3

C2E6 9104
C2E8 0104
~F002 ACREE

C2EC 4601

T e e s > et mm o e e e .
PN

- CR2EE A900 PRSY
~' C2F0 9104
. —-CeF2 D104
. C2F4  F002 AC2Fs
—C2F6—4601 - - ——
C2Fe c8 PRSS

C2F9- DOE9 ~C2EY4

C2FB E60S

C2FD 4605
~-C2FF— E406
' €301 DOEl AC2E4

€303 A923

" -€305---8504

C307 A9F2
€309 8so08

€308 ADOYD3
‘C30E 297F
€310 800103

€313 2073FF

LS8R~ -NGFLAG ————

- ——— . } -

D1:0S,ASM

JSR PMI iperform miscollanaous inits -_ELS

- - ———— — 1t e e et s - ————

Initia!ize memorv status,

e —-jno faflure {ndicator -
Jmemory status flag

LDA TR
STA NGFLAG

Check type,

e e anpedb

LDA WARMST }warmstart flag

BNE PRS8 mf~~ 'Iif warmstart B st
Zero ail RAM (excopt beginning of page zero), R
LDA ¥ o
Loy #WARMST Jinitial offset into page z: i
STA RAMLO -~ - - - R,

STA RAMLO+1 . “finitialize RAM pointer

LDA BSFF —-—mmmme o on s e
STA (RAMLO),Y tattempt to store S$FF

CMP (RAMLO),Y .

BE® PRSY.  —wme. ‘#1{t SFF stored successfully - - -
LSR NGFLAG 1indicate memory faflure

LOA #500

STA (RAMLG) ,Y lottempt to store $00

CHP (RAMLO) Y - - - . S
BEG PRSS lif $00 stored successfullv

~—}indicate memory fafilure— ~~f*#*?

INY

BNE PRS3 -31f not end of page o me——
Advance to next page and ‘cheeck for completion.

INC RAMLO+1 !advanco RAM pointer to nexsg

LDX RAMLO+1 :

cePx - TRAMSZ - -~~~ -~ ~-)RAM size e
BNE PRS3 14t not at end of RAM -
‘Inftialize DOSVEC: - ——r-m- T e e e
LDA #low PPD tpower=yp display routine ag

STA OOSVEC - - -~ ~¥i{nftialize DOS vector e
LDA #high PPD .. th T N .
STA DOSVEC+1 .
Verify ROM checksums.

LDA PORTB - -omm comie .o - . i .kff;
AND MSTF s }select self=test ROM I
STA PORTB‘ tport B memory control

JSR VFR }vorify first BK ROM
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08 = (perating System

~Inftialization
C316 BOOS *CBID

- €318 2092FF
C31B 9002 AC31F

e ——

€310

—~C31F
‘€322
C324

4601

ADO3ID3
0980
800103

.

o327 A9FF
€329 804402

c3ac 0022 AC350

e g o

—C32E—4A200

€330 ADECO3
:-C333 FO007 AC33C
S 7\;:'

C e vt A

C335

o——

qssa BEOF00

8EOE0O

©--€338 - 8A - -

A.— “.—..A

C33C 900002

---C33F - EOED
€341 8003

'-C343

AC3de
900003

C3ﬂ6 CA
-—C347--00F3 AC33C

- ———————— -

© €389 A210
“i_¢34B - 9500
c34D E8
C38E 10FB ~C34H
TITTUT
€350 4200 -
€352 ADOIN3

PRS6
PRS7

-

1,0A Page 50
D130S,ASM

BCS PRS6 st first 8K ROM bad

JSR VSR * jverity second 8K ROM Frma

B8CC PR87 lif seond 8K ROM gcod aa

LSR NGFLAG ) Sindicate memory bad

LDA  -PORTB = = - = - - » o e

ORA #380 Jdisable self=test ROM o

STA PORTB tupdate port B memory contrl

Ind1cate coldstart in progress, . '{g,
. LDA . ‘sFF . —— RS & s el ae . ....—_—u.;-“ u

STA coLDosST }1ndicate co!dstart in progs =

PRSlZ 3cont1nue with coldstart prs~' s

BNE

PRSS

PRS9

PRS10

“e

PRSI

PRS12

B

B e s]

Perform warmstart procedures.

LDx . ...,,,#o_,,;.,_ . .- e .- e v e v e — . -
LDA DERRF tscreepn OPEN error flag
8EQ PRS9 Bl $tif in screen OPEN - -

Cloan up APPMHI.

D T SR

STX APPMHI : -
VFD 8\S$8E,8\low APPMHI a\high APPMHI TorE
STX - APPMHI#] —- - - — S
VFD 8\38513\‘0” (APPMHlﬁllia\high (APPMHI#ll R
TXA- e T m—— e . ...,_......._.._...........__

Clear page 2 and part of paga 3.

———— PO, - [P SR S

STA soaoo,x }cloar byte of page 2

CPX -#low ACMVAR ‘Jstart of page 3 locations ¢ ~—
BCS PRS10 }it not to clear this page

STA $0300,X - - fclear byte of page 3 - -—— -~ -
DEX . . = '}if
-BNE- -—PR89 -- -~ —~—=———--}{f not done TR e

Clear part of pago 0.

LDX Joftset to‘first page 0 byts

#INTZBS
STA- -soooo,x ._M“,,mm;c|,., byte of page 0
INX : -
8PL PR811 Fit not done

R e

Record BASIC status.

D
o
PORTB

e ——— e o A e

[P

P

-Jinftially assume BASIC enai e -
Jport B memory control

LOX
LDa
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= 0S5 = Operating System wE D1:0S,ASM
—InitiaYization : S e : T e .

. €355 2902 AND 502 ' JBASIC enabled indicator
—-C3ST--F001 ~C35A S ‘BEQ@ PRS813 -——- - —g{¢4 BASIC enabled
¥ c359 €8 INX Jindicate BASIC disabled
, +- C35A BEF803 PRS13  STX BASICF 1BASIC flag
.{ﬂh;ff-**“—'*- DR Establ1sh“powor-upfva11dation-bytos;
“i “e3sp  a9sc : LDA #PUPVL 1
+—C3S5F--8D03D03 o= - 8§TA PUPBT} -~ -—-—- -jvalidation byte |
e C362 A993 LDA ¥PUPVL2
-t €364 BD3EO3 . 8TA PUPBT2 lvalidation byte 2
-—C367--4925 - o= LDA — —#PUPVLY —m——— - —— - - -
C‘A'.6369 803F03 STA PUPBT3 vllidation byte 3
. 1€ . ;r:, . i
'-fﬁwrmw-~ - ’ Establish screen -margins, - T
- €36C 4902 LDA #LEDGE | a‘
P—tC36E---8552 ©oo==o- - 8TA - - LMARGN ———-' - —f]eft margin e
C370 A927 LDA #REDGE
. €372 8553 STA RMARGN !riqht margin
‘“; ___.‘_’_.._. ——- [N B o . PV e - Ceee e -v--.-...f-acﬂl.uv
. H Establ{sh paramotera for NTSC or PAL, :
~—C374 —-AD14DO - -~ - - LDA PAL  ——=— - JGTIA tlag bits s i
Lg“ C377 290E AnND #$0E JPAL/NTSC {ndicator
: €379 Doos AC383 BNE PRS14 J1¢ NTSC
T e378 4905 | LDA #5s. o JPAL key repeat delay '
. C37TD A20% LoXx - ¥ T }PAL {ndicator B
.—~~C37F --A028 <o LDY #40 - —~————— JPAL key repeat {nitial dols~
, . C38% DO06 ~c389 ' BNE PRSIS ' iset parameters ‘
et e R e
w—C383--4906 - - --PRS14 -LDA 6. ~——e——- - INTSC key repeat delay -
( - C389 A200 LDX ¥0 S INTSC {ndicator
o €387 A030 Loy ¥48 , NTSC key repeat 1nit1al des .
“ €389 8DDA02 PRS1S STA KEYREP Isot key repeat rate
: C3BC 8e66e STX PALNTS }set PAL/NTSC status
~—C38E - 8CD902 s STY KRPDEL - -~ ~- -~ Jset key repeat initial dels - -—-
| } Inftia!ize missing controller ports. if not simulat: )
i . [T e e — R, S Cmr e A
, e 2o B.0000 VGC 1F not VGC
e e 's.. e VGC ENDIF
S }f‘ Copy interrupt voctor table from ROM to RAM. = .
B e 20
; e e LDX ---#TIHVL-xwf—-—~—-}offset to last byte: of«tabc-42=§L—
"7 €393 BD4BCY PRS17  LDA TIHV,X Joyte of table of 1ntorrupt8 I
~—C396--900002 - -STA INTABS,X —-- tbyte of RAM table - - -
_ €399 CA DEX
;7 .E39A  10F7 Cc393 BPL PRSI7 . °*. 11t not done

Cooy handler vector table from ROM to RAM

~.
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03 = Operating bystem D130S,ASM
,**initialtzatlon e Mt SR S
.“A‘ 5 Lo el
=-C39C---A20E - -~ - - - -LDX  --#THAVL=1— -~ -~ Jotfset to last byte of -tabs——-
: C39E -BD2ECY PRS18 LDA THAV, X tbyte of handler vector taby: -
---C3A1 -901A03 STA ~HATABS, X - Jbyte ot RAM table -
C3A4 CA DEX .
. C3AS 10F7 ~C39E _8PL PRS18 }it not done
Lo ; Initializo software,
 U--C3A7--2035C5 - - - ——---J§R- ~—ISH-“~—4—~~—M~~}1nitial1ze software . - e
i : ~">~ } Initialize ACMI module' 1f present.
LT L = 0000 ACMI - IF ACMI

ACMI ENDIF

i H Enao\o IRG 1nterrupts.
‘ e e eem - CLI . . ——— — v e - —— en e e i o ——_ - -
| G
e c - ' H Chock for memory problems, °
;;;;CSAB- AS501 LDA NGFLAGH; L - )memory status
“ % ~.C3AD D015 Ac3Cy4 BNE PRS21 - iif memory good ~
W } Porform momory self-test on bad memory, faa
Lo o R e
[ R . %
“L.C3AF- ADOID3I - ... LDA _PORTB —m o e e ot
* C3B2 297F AND #STF jJenable self=test ROM i
s C3B4 8D01D3 STA PORTB Jypdate port B memory eontr: )
L SC3B7--A902 - - -——enme LDA - M@ e+ ore m e e e s
- - C3B9 - BOF302 ) STA CHACT JCHACTL (character control)s
- C3BC A9EQ LDA #high DCSORG thigh domestic character se: :
P—C}BE~-80F“02- s~ -~ 8TA - .. —~CHBAS  ~-~—ov—--—~JCHBASE (character base) shy-- ---—~-
O i, .C3C1  4C0350 JMP EMS R 3oxceute memory self=test L
lkv( 3‘-‘..:',_ ot - - .
T e = ope--- . .- Check ftomr-cartridge, - - —-- - : S e e ——
NI ) ' A . B
i- C3C4  A200 PRS21  LDX #0 :
+—~C3C6- 8606 - 87X -TRAMSZ -~ - .. jclear cartridge flag
l B B
| + C3C8 AEE402 LOX RAMSIZ JRAM size o
! '”—«CSC8~ €080 - CPX-- - - #high $B000- - --ystart of cartridge-area: m—— -
‘ . csco BOOL AC3DC BCS PRSZZ : 71t RAM {n cartridge ares .
! r-CSCF~—AEFCBF - - LDX WCAQT.“.____ C e ) e
i;{zij' - 0008 “C3DC BNE PRSZE : ;‘f 71t no cartridge ‘
i ‘f%-c304"-5606 e e e INC ~7RAMSZ—*———~—~-}sot cartridge flag - —~-«~—L#%r~
| C3D6 20C9Cy JSR CCE Jcheck cartridge equivalenct
g - C3D9 2029C4 JSR ICS Jinitialize cartridge softws
f ( 'Q; ST } Open screen editoru_ _ 23
“L £3DC -4903 PRS22  LOA - -MOPEN . . = RN . o)
C3DE 4200 LoX #8EJOCB }screon editor IOCB 1ndex

e e e e e e e R —n e ——————
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08 = Operating System DleS ASM
~~Inftialization : : e e - - oo
' C3E0 904203 STA ICCOM,X Jcommand
. —-C3E3—A948 - LDOA - #low SEDS - ~—~—)secreen editor device specis —
B( w7 C3ES 9D4403 STA ICBAL,X jbutfer address
<. C3E8 A9C4 LDA #nigh SEDS
~~C3EA- -904503 - - STA  -ICBAH,X —rr= -
. C3ED. As0C LDA #OPNIN+OPNOT topen for 1nput/output
— . C3EF 904A03 : STA ICAXL,X = - Jauxiliary informatin 1
—C3F2--2056E4 —-- - J8R- - —CIOV- ~——-}vector-to CIO
-~ C3F5 1003 AC3Fa 8PL PRS23 - }it no error
LTS - IR R --Process- orror-%whieh—should never happen),
[ LA - ; zl‘«t 1 S A
- C3FT 4CcAACR aup. RES }rOtPV ‘power=up
”: ‘ } ' Dolav: ensuring VBLANK.
~~C3FA- E8 - PRS23  INX- - e el e -
¢ wi- C3FB. DOFD AC3FA BNE PRS23 . 11t inner loop not done
—C3FD-CB - e INY e i e
C3FE 10FA “CsFA 8PL PRSR23 Jit outer loop not dono
T g T SR . .
3E?~f—fﬁr—-"-‘ SR R »~u-Attempt~cassotteaboot. e ———— e
" caoo 206556 JSR ACB A Jattempt cassette boot
: gt _ H Cncck cartridgo for disk boot, _~¥i:
“C403 - 4506 - LDA- - -TRAMSZ - ~e—-e- - = S e
w' C405 FO06 ~C400 BEQ PRS24 : 11t no cartridge .
':'C467~"ADFDBF e - LDA - -CARTFG--~—~~~--!cartr‘dgo mode - flegs n~—¥~—f——ﬂ—;
. i C40A 64 : . ROR i . C O LERE
K-" €408 9006 Ac413 BCC PRSZS . 81f disk boot not desircd
. @";_}"" } Attempt disk boot.
[ t RPN . ) Ak .
~—C40D-—-2088BCS PRS24 JSR - ~ADB» [UU— !ettompt disk boot - -
‘ ; Initialize periperhal handler loading facility.
., C410 203967 JSR PNR lpoll' load; relocate' initx N
.-‘n?.< e N e s
ﬂ&*.:» mme r—-~-~~v1nd1cato—coldstart completo.-—"'"*~~~" :
cats A900 PRS25  LDA w0 :
-CQ15 -604402 : —= STA- - ~«COLDS?~—-—-—-—-}1ndicate coldstart eomplotx —e—--
~:; fiii“ : } Check cartridgo for execution.,
7 ca1s  As06 LA TRAMSZ
: CG!A FOOA “Cd?b 8EQ PRS26 3if no cartridso
T c4ic . ADFDBF : LDA CARTFG - lcartridgo mode t1ags
- C41F 2904 AND #3504 S

- €421 FO003 AC426 BEQ . PRS26 -~ - - -—-3{t execution not des1red-~‘




-
$

——Initialization

€423 4CFARF

C426 6C0A00

R AT
C429 6CFERF

o ev—————— e . c——-
o e e srmin o

= C42C

-+ CG2C 18

—C420---60 -

B e —
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08 = Uperating System

-e

PRS26

»

* % % % % N & %

ICs

»

RN R R I
1
1

0
» !
- '

t
i
1

D130S,ASM ‘
Execute cartridge, , )
JMP (CARTCS) Jexecute cartridge
Exit to power=up display or booted program, Tt T
JMP (DOSVEC) Jvector to booted program

ICS = Initialize Certridge Software

rm— e - . ————— -

ENTRY JSR ICS

MODS 3 - -
Orfginal Author Unknown
1, Bring closer to Coding Standard (obJect H

—-Re+Ke-~Nordin 11/701/83 - - o ——
I e e e QAEPY — - - - -
JMP (CARTAD) }1n1tia)!ze cartridge softws
PAIl - Pprocess ACMI Interrupt - e
PAI does nothing.
ENTRY JSR PAI
Y1) 13- F— - -

Problems this code is unneeded uniess ACMI
option {s selected.

MQDS
Original Author Unknown
- {, Bring closer to Coding Standard (object
Re K, Nordin 11/01/83
s * lentry
cLC . ;
-RTS »—e~+«»—~+*lroturn . : e
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08 = Uperating System D130S,ASM
~Inftialization - —

* % THAV = Table of Handler Vectors
- " )
* NOTES
* THAV {s moved to RAM table HATABS,
C42E 50 THAY ne PRINTR sprinter device code
- C42F - 30E4 oW PRINTV jprinter handler vector table - e
C43% 43 D8 CASSET ‘jcassette device code
- C432 UOE4 Dw CASETV ‘jcassette handler vector table
C434 45 b]:} SCREDT jeditor device code
€435 00E4 D EDITRV jreditor handler vector table
C437 53 D8 DISPLY jscreen device code
.-CGSB {VEY Dw SCRENV Jscreen handler vector table
C43A 43 D8 KBD fkeyboard device code
C438 - 20€E4 Own KEYBDV Jkeyboard handler vector table -
s 000F THAVL = *=THAYV }length °
*x BMSG - Boot Error Message
C43D 424FUFS42¢ BMSG 08 ‘BOOT ERROR?,EOL
*x Screen Editor Device Specification
C448 453A9b SEDS bY- ] ‘Et’,EOL
* K TIHV = Table of Interrupt Handler Vectors
P - * - - - . .. - . - - —— o
* NOTES .
* TIHV is moved to RAM table INTABS,
€448 CECO TIHy oW RIR JVOSLST = display l1ist NMI vector
---C44D COCO Ow XIR }VPRCED = proceed 1ine IRGU vector- ——
C44F cCODCO DA XIR JVINTER = {nterrupt line IRQ vector
€451 cDCo Dw XIR JVBREAK = BRK {nstruction IRQ vecto!
—C483 - 19FC D KIR IVKEYBD = keyboard IRG vector —_—
C455 2CE8 Dw IRIR JVSERIN = serial input ready 1RQ ves
C457 ADEa Dw ORIR JVSEROR = serial output ready IRG vi
—~C4S9 - ECEA 0w OCIR - JVSEROC = serial output complete IR} —

€488 cCcocCd Da XIR JVTIMR1 POKEY timer | IRG vector
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0S = Uverating System
- Inftialization

C4S0
C4SF
cde61
Cdé63
€465
cu67
€469
--C468
C460
C46F

€471
€474
€475

C477
C47A

C47cC
C47F

€481
c484
c487

C48A
c48cC

coco
Coco
30C0
0900
0voo
0000
0000
0000
E2C0

8ace

s 0026

s C471

AD13DY
6A
900D ~C484

ADFCHF
D008 ~C484

ADFDBF
1003 ~C484

6CFEBF

200AC4

ADO1LIDS
0902
8v0iNn3

TIHVL

»

% N X X X X ¥ X X X X %

PHI

PMI

e

Ow

Dwi
Dw
Dw
Dw

Ow- -
Dw
Dw

XIR

1,0A

JIVTIMR2

JVTIMRY -

JVIMIRQ
1COTMVI
}COTMV2
}COTMV3
3COTMVY

-JCOTMVS

FVVBLKI
}VVBLKD

}length
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POKEY timer 2 IRQ vector
POKEY timer -4 IRG vector-

immedjate
countdown
countdown
countdown
countdown
countdown
immedjate

IRQ vector

timer | vector
timer 2 vector
timer 3 vector
timer 4 vector
timer S vector
VBLANK NMI vect?

deferred VBLANK NMI vectos

PMI =« Perform Miscellaneous Initialization

ENTRY
NQTES

MODS

JSR

PMI

Problems {nitial address for sizing RAM shot
$4000 (16K) tnstead of $2800,

Orfginal Author Unknown

i, Bring closer to Coding Standard (obJect $
Re Ko

*

Nordin 11/01/83

}ontry

a—

Check for cartridge special exacution case,

LDA
ROR
BCC

LDA
BNE

LDA
BPL

Executo

JMP

TRIG3
A
PMIt

CART

PMI1

CARTFG
PMIl

${t cartridge not inserted

}if not cartridge

jcartridge flags
it special execution not dos1red

cartridge.

(CARTAD) -

Initia!ize hardware.

JSR
Nisable
LDA

NRA
STA

IHN
BASIC-
PORTB

#3502
PORTB

linitia!ize hardware

Jexecute cartridge

Jdisable BASIC
jupdate port B memory control



0S = Qmerating System
-Inftialization

C48F
€491

€493
- CU496

496

AS08
FOO7 AC49A

ADF803
D011 AC4A9

FOO7 ~Cday

C49A
C490D

" C49F

C4Al
C4AY
C“ﬁb

C4Ag--
C4AB
QAC

CGAE
€480

C4Be
€484
c48eé
c4B8
C4BA
C4BC
C4BE

~-C4Co
c4ce

c4c4
C4cCe

c4cs

ALLIFDO
2904
FO06 ~C4A9

8D0N3
29FD
800303

s 0000

A900Q
A8
8505

A928
8506

B10S
U9FF
9105
D10S
DOOC ~CdC3

49FF

<9105

010S
D0O4 ~C4Ch

E606
DOEA ~C4B2

60

we -

PMIZ

PHMI3

RAMSYS
RAMSYS

PMI4

PMIS

PMI6
RAMSYS
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D130S.ASM

If warmstart, check previous BASIC status, ’ T

LDA WARMST

BEQ PMIZ $it coldstart e
LOA BASICF $BASIC flag .
RNE -PMIY }§t -BASIC not previously enabled ————
BEQ PMI3 Jenable BASIC

Check OPTION key.

LDA - - CONSOL )consolo-switches C e e e
AnD #8504 JOPTION key indicator
BEQ PMI4 J4f OPTION key pressed, do not enabi

P L < e e ene —cope

Enable BASIC,

LDA PORTB - - -
AND #SFD Jdisable BASIC
STA PORTSB :upaate port B.memory contro!

Determine size of RAM.

IF RAMSYS e e . e 4 a e cAmtt—
ELSE
LDA #low $2800 Jinitial low address -
TaY : Joffset to first byte of pas
STA TRAMSZ=} Jset initial low address
LDA ¥high $2800 }initia) RAM size
STA TRAMSZ Jset inftial RAM size (hight
LDA (TRAMSZ=1),Y Jtirst byte of page
EOR #SFF Jcomplement
STA - (TRAMSZ=1),Y Jattempt to store complement - -
cmMP (TRAMSZ=1),Y
BNE PMI6 }it complement not stored
EOR NSFF Joriginal valye
S$TA (TRAMSZ=1),Y Jattempt to store original
CMP (TRAMSZ=1),Y : oo o
BNE PMI6 3it original value not stor:
INC TRAMSZ Jincrement high address
BNE PMIS jcontinye
) Ex‘t. - It
RTS freturn

ENDIF



c4ce
c4cs
c4cc

€4cD
C4Do
c4Dnl

- €403

-~C4D6 -

C4D9

[PV

C4DA

- €4DC-

‘C4D0D

- C4EQ
C4E3

L]
O
&
(g}
~

A900
AA
18

J0F0BF
E®
DOFA ~C4Co

CDEBO3
8DEBO3
60

s C4DA

Av900
AA .
800303

900000
Su00D«
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0S = uperating System
“Initializatien

*

* % % % % O % % W X % X

CCE

-

CCEl

-e

* % % ¥ % X %

IHW

THW]

D1:0S,ASM

CCE = Check Cartridge Equivalence
ENTRY JSR CCE

NOTES .
Problems this code checksums SBFFQ = SCOEF}3
enecksum $BF00 = $BFFF.,

MQDS
Orfiginal Author Unknown
1, Bring closer to Coding Standard (object 3
R, K. Nordin 11/01/83
z * jentry

Initiatize.

LDA #0 sinitial sum

TAX .- - - Jotfset-to first byte
cLe

Checksum 256 bytes of cartridge area,

ADC SBFFO X )add in byte

INX -

BNE CCEX lif not done

Ex‘to

(of ] 4 CARTCK ‘Jprevious checksum
STA CARTCK -Jnew checksum

RTS jreturn

IHW = Inftialize-Hardware
ENTRY JSR IHW

MODS
Original Author Unknown
1, Bring closer to Coding Standard (object. l
Re K, Nordin 11/01/83

= * jentry

Inftialize CTIA, ANTIC and POKEY areas,

LDA %0 $initialization value

TAX tinfitial oftset

STA PBCTL tset for direction registers
STA CTIA,X - - jinftialize CTIA/GTIA area ¢

STA ANTIC,X jinitialize ANTIC area regi:
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08 = Uperating System
Inftialization

C4E6 9poOONe
C4E9 E001

C4EB F003 ~C4Fo
C4ED 9uo00D3

C4F0 ESB8 THWZ
~C4F1 DOED ~C4EQ

C4F3 a93C
C4FS 8p03D3
" C4F8 A9FF
C4FA 8DO1ID3
C4FD 4934

. C4FF 8D02D3
€502 8D03D3

€505 A900
€507 800003
CS0A A9FF
€50C 8D0OLD3
CS0F A93C

€511 8Dp0203
€514 8003D3
-CS17 ADO1ID3
C51A ADQOD3

C51D a922
—CS1F - 8DOFD2

€522 4940
€524 BuoOs5De
CS27 8po7dDe

--C52A 4928
C52C s8Do8ne

~CS2F - A9FF
€531 8000D2

€534 60

STA
CPX
BEQ
STA

INX
BNE

Initialize PIA,

LDA
STA
LDA
3TA
LDA
STA
STA
LoA
STA
LDA
STA
LDA
STA
STA
LoA
LDA

D1:0S.ASM
POKEY, X ?infitialize POKEY area regi:
#low PORTB - ' o
IHW2 }if port B, don’t initializ:
PIA,X tinitialize PIA area regist: -
IHWY 31t not done -
#$3C
PBCTL Jprecondition port B outputs
¥SFF i - N
PORTS $all high
#$38

PACTL }select data direction register - -
PBCTL }select data direction register

#8300

PORTA tall inputs

KSFF

PORTB tall outputs o

#33C

PACTL Jback to port

PBCTL tback to port

PORTSB tclear interrupts - e
PORTA Jclear interrupts

Initialize POKEY,

LDA
STA

LDA
STA
STA

LDA
STA

Loa
STA

RTS

k322 Jget POKEY out of initialize mode a:
SKCTL }set serial port control e

#SAQ ipure tone, no volume
AuDC3 fturn ottt channel 3
AUDCY jturn oft channel 4

#328 tcloek chy 3 with 1,79 MHz, ch. U wi
AUDCTL 1sset audio control

¥SFF - —- -
SERCUT Jstart bit only

freturn



ATARI CAMAC Assempler Ver 1,0A Page 60
0S = Uperating System P1:0S.ASM
Initialyzation

% ISW = Initfalize Software
_ . - e ,
% ENTRY JSR ISW
*
* MQDs
* Original Author Unknown
* 1, Bring closer to Coding Standard (objJect 3
- * - Re.-K, Nordin 11/01/83
- 8 £535 ISHW z * tentry
; Initialize BREAK key handling.
. €535 cCell DEC BRKKEY Jturn off BREAK key flag
-CS37  A992 LDA #low BIR — -
CS39 8D3602 STA BRKKY }set BREAK key IRQG routine
CS3C A9CO LDA #high BIR
Rp3702 STA BRKKY+1
; Inftialize RAMS1Z and MEMTOP,
€541 AS0é6 LDA TRAMSZ tdetermined size of RAM
€543 B8DE402 STA RAMS12Z }size of RAM
--C546 B8ULE602 - STA-- MEMTOP+1 Jhigh top of memory
CS49 A90Q LoA #300
CS4B 8LESOe STA MEMTOP }low top of memory
H Inftialize MEMLO,
CSAE 4900 LDA - #low INIML- ~Jinitial MEMLO address
CS50 8pE79e STA MEMLO
CSS3 A9o07 LDA #high INIML
-C855 8ULEBOe STA MEMLO+1 :
; Initialize device handlers,
€558 200CEy4 JSR EDITRV+12 }infitialize editor handler
€558 201CEy JS8R SCRENV+i2 Jinitialize screen handler
.- CSSE 202CE4 JSR -KEYBDV+i2 jinftialize keyboard handle:
CS61 203CE4 JSR PRINTV+12 }initialize printer handler
CS64 204CE4 JSR CASETV+12 tinftialize cassette handle:
H Initialiég>§arious routiﬁes.
CS67 206EE4 JSR CIOINYV Jinitialize CIO
C56A 206SEa JSR SIOINYV }initfalize SIO
CS6L 206BEY JSR INTINV Jinitialize interrupt hand!l:
--C570 20S0E4 JSR DINITV - —— --¢initialize DIO - .
H Initialize generic parallel device handler,
‘€573 A96E LDA #low PIR
C575 8D3s0¢ STA VPIRG tparalilel device IRQ routing
CS78 AYC9 LA #high PIR
CS7A 8uv3902 STA VPIRQ+1

- CS3E
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0S = Uperating System
Inftialization

CS7D

€580
€s83
- €585~
cs587

C584A

CSSB
CSBD

209BEy

ADIFDO
2901
4901
8DE903

6V

t C588

AS508
FO09 ~CS98

‘CS8F
€591
C593

€595

€598
CS9A
- CS9D
CS9F
CSAe
CS5AS

A509
2901

F033 ACSCH

4Cc38Co

A901
800103
A9S3
800203
20S5E4
3y2l ~CscCs

“.

, »

* % % % % % % »

[

AD8

-

-

-

-

ADB1

-

-
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JSR GPDOVV+12 1initialize parallel devices  ——
Set status of START key,
LDA CONSOL Jconsole switches
AND #3501 }START key indicator
EOR #3011 ‘18TART key status - r——
STA CKEY jcassette boot request flag
RTS Ireturn S
ADB = Attompt Disk Boot
ENTRY JSR ADB
MODS —— . P . . . e —
Orfginal Author Unknown
i, Bring closer to Coding Standard (object :
- Re K, Nordin 11/01/83
s * - ‘fentry - T e —
Check typu ot rosot.
LDA NARMST
BEQ ADB1 }1t not warmstart
Process warmstart,
LDA B0OOT? Jsuccesstul boot flags A <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>