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ABBREVIATIONS

E

ATARI BASIC
KEYWORDS AND

Keyword Abbrev. Keyword Abbrey. Keyword Abbrev.
ABS GOTO G. PUT PU.
ADR GRAPHICS | GR. RAD

AND IF READ REA.
ASC INPUT L. REM R. or .
ATN INT RESTORE RES.
BYE B. LEN RETURN RET.
CLOAD CLOA. LET LE. RND

CHRS LIST L. RUN RU.
CLOG LOAD LO. SAVE S.
CLOSE CL: LOCATE LOC. SETCOLOR SE.
CLR LOG SGN

COLOR C. LPRINT LP. SIN

COM NEW SOUND SO.
CONT CON. NEXT N. SQR

COS NOT STATUS ST.
CSAVE CS. NOTE NO. STEP

DATA D. ON STICK

DEG DE. OPEN 0. STRIG

DIM DI. OR STOP STO.
DOS DO. PADDLE STR$

DRAWTO DR. PEEK THEN

END PLOT PL. TO

ENTER B POINT B. TRAP T.
EXP POKE POK. USR

FOR F. POP VAL

FRE POSITION POS. XIO X.
GET GE. PRINT PR. or ?

GOSUB GOS. PTRIG
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F
MEMORY USAGE

The ATARI computer memory is divided into three general categories: random
access memory (RAM), read-only memory (ROM), and input/output locations
(I/0O). Figure F-1 shows how memory is generally allocated onan ATARI compu-
ter. The other figures and tables in this appendix amplify this figure.
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65536
Operating system ROM (see Table F-1)
57344
Floating point routines
55296
1 O chips (see Table F-3)
53248
Unused
49152

Left cartridge RO [M, when present

—————————— ] 40960

Right cartridge RO[M. when present
(ATARI 800 [computer only)

——————————————————— 32768

RAM (8K to | 40K additional) | 24576

10879

DOS, when | present
5
Operating system RAM T,
(see Table F-5)
0
FIGURE F-3. Memory locations without BASIC resident
: 65536
Operating system ROM (see Table F-1)

57344

Floating point routines
- 55296

1/ O chips (see Table F-3)

53248

Unused
49152
BASIC ROM (see Table F-6)
40960
Right cartridge RO}M. when present

(ATARI 800 [ computer only)

32768

BASIC program. [ buffers. tables.
run-time | stack 24576
(8K to 32K | additional)

10879
DOS, when | present
1792
8K BASIC and Operating system
RAM (see Table F-7)
0

FIGURE F-4. Memory locations with standard ATARI BASIC resident
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TABLE F-1. Operating System ROM
(Memory Locations 55296-65535)

Location Usage
55296-57393 Floating point routines
57344-58367 Character set
58368-58533 Vectors (see Table F-2)
58534-59092 ClO
59093-59715 Interrupt handler
59716-60905 S10
60906-61047 Disk handler
61048-61248 Printer handler
61249-61666 Cassette handler
61667-62435 Monitor
62436-65535 Display and keyboard handler

TABLE F-2. Operating System Vectors
(Memory Locations 58368-58533)

Type of

Location Memory Usage
58368-58383 ROM Editor
58384-58399 ROM Screen
58400-58415 ROM Keyboard
58416-58431 ROM Printer
58432-58447 ROM Cassette
58448-58495 ROM Jump vectors
58496-58533 ROM Initial RAM vectors

TABLE F-3. 1/O Chips (Memory Locations 53248-55295)

Type of
Location Memory Usage

53248-53503 1/0 CTIA or GTIA
53504-53759 1/0 Unused
54760-54015 10 POKEY
54016-54271 10 PIA
54272-54783 10 ANTIC
54784-55295 1/0 Unused
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TABLE F-4. Operating System RAM (Memory Locations 512-1151)

Location

512-553
554-623
624-647
648-655
656-703
704-711
712-735
736-767
768-779
780-793
794-831
832-847
848-863
864-879
880-895
896-911
912-927
928-943
944-959
960-999
1000-1020
1021-1151

Usage

Interrupt vectors
Miscellaneous

Game controllers
Miscellaneous

Screen RAM (depends on graphics mode)
Colors

Spare

Miscellaneous

DCB

Miscellaneous

Handler address tables
| Channel 0 (IOCBO0)
Channel | (IOCBI)
Channel 2 (I0OCB2)
Channel 3 (IOCB3)
Channel 4 (I0OCB4)
Channel 5 (IOCBS)
Channel 6 (IOCB6)
Channel 7 (IOCB7)
Printer buffer

Spare

Cassette buffer

ejelcfololslele

TABLE F-5. RAM Used by Operating System, Resident Cartridge,
or Free RAM (Memory Locations 0-2047)

Location

0-127
128-255
256-511
512-1151

1152-1791
1792-2047

Usage

Operating system zero page RAM

User zero page RAM

Stack

Operating System RAM (see Table F-4)
User RAM

User Boot Area
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TABLE F-6. BASIC* ROM (Memory Locations 40960-49151)

Location

40960-41036
41037-41055
41056-42081
42082-42158
42159-42508
42509-43134
43135-43358
43359-43519
43520-43631
43632-43743
43744-44094
44095-44163
44164-45001
45002-45320
45321-47127
47128-47381
47382-47542
47543-47732
47733-48548
48549-49151

* Applies to standard ATARI BASIC only.

Usage

Cold start

Warm start

Syntax

Search

Statement name table
Syntax tables
Memory manager
Execute CONT
Statement table
Operator table
Execute expression
Operator precedence
Execute operator
Execute function
Execute statement
CONT subroutines
Errors

Graphics

1/ O routines
Floating point

TABLE F-7. RAM Used by BASIC* (Memory Locations 0-255F)

Location

0-127
128-255
256-511
S512-1151
1152-1405
1406-1535
1536-1791
1792-End of
free RAM

* Applies to standard ATARI BASIC only.
** The actual memory locations depend on program and variable usage.

Usage

Operating system zero page RAM
BASIC zero page RAM (see Table F-8)
Stack
Operating system RAM
Syntax stack
Input line buffer
Free RAM
BASIC program:
Syntax buffer or argument stack**
Name table**
Value table**
Tokenized program**
Array-strings area**
Run-time stack**
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TABLE F-8. BASIC Zero Page RAM (Memory Locations 128-255)

Location Usage

128-145 Program pointers
146-202 Misc. BASIC RAM
203-209 Unused

210-255 Floating point work area

TABLE F-9. RAM Used by DOS Version 1.0 and
File Management System (FMS)

Location Usage

1792-4863 File management system RAM
4864-9855 Disk operating system (DOS) RAM
9856-10879 Disk 1/0O buffers

TABLE F-10. RAM Used by DOS Version 2.0S and
File Management System (FMS)

Location Usage
1792-4863 File management system RAM
4864-9855 Disk operating system (DOS) RAM
9856-10879 Drive 1-4 buffers and sector buffers 1-2
10880-LOMEM Disk operating system (DOS)

Utility programs (Sector buffers 3-7)




G
USEFUL PEEK AND
POKE LOCATIONS

Many memory locations are dedicated to certain specific uses. This appendix lists
the locations that are of interest to BASIC programmers. Locations not listed are of
little interest or are most easily accessed via standard BASIC statements. The PEEK
function lets you read the contents of memory locations, and the POKE statement
lets you change the contents.

In BASIC, all memory locations and their contents are expressed in terms of
decimal numbers. Memory locations are addressed by number, from 0 to 65535.
Each memory location contains a numeric value between 0 and 255. It takes two
consecutive memory locations to store values greater than 255. In this case, the total
value equals the value of the first location, plus 256 times the value of the second.
For example, PEEK(85) + 256 * PEEK(86) is the current column position of the
cursor. Conversely, the statements POKE 85, COL - INT(COL/256) * 256 and
POKE 86, INT(COL/256) * 256 change the cursor column to the value of variable
COL.

Some memory locations are known by name as well as numeric location. Such
names are listed in parentheses after the memory location title.

Memory Configuration

14,15 Display Screen Lower Limit (APPMHI)
These locations contain the highest location available for program lines and
variables. Memory above that is used for the screen display.
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88,89 Screen Memory Address (SAVMSC)
These addresses contain the lowest address of the screen memory. The value at
that address is displayed at the upper left-hand corner of the screen.

106 Top of RAM Address (Most Significant Byte) (RAMTOP)
This location contains a value 16 times the number of 4K RAM blocks present.
PEEK (740)/4 gives the number of 1K blocks present.

741,742 Free Memory High Address (MEMTOP)
Atanytime, PEEK(741) + 256 * PEEK(742) - 1 is the highest memory location
in the free memory area. The value changes when power is turned on, SYSTEM
RESET occurs, or a channel is opened to the display.

743,744 Free Memory Low Address (MEMLO)
This location contains the address of the first location in the free memory region.
The value changes when power is turned on or SYSTEM RESET occurs.

Display Screen

77 Attract Mode On/Off (ATRACT)
Setting this location to 0 disables attract mode on the display screen. This
happens automatically whenever a key on the keyboard is pressed. Setting this
location to 254 enables attract mode. This happens automatically after nine
minutes without a key being pressed.

82 Left Margin of Text Area (LMARGN)
Specifies the column of the graphics mode 0 left margin. PEEK (82) will be
between 0 and 39, 0 being the left edge of the screen. The default is 2.

83 Right Margin of Text Area (RMARGN)
Specifies the column of the graphics mode 0 right margin. PEEK (83) will be
between 0 and 39, 39 being the right edge of the screen. The default is 39.

84 Current Row Cursor Position (ROWCRS)
Specifies the row where the next read or write to the main screen will occur.
PEEK (84) will be at least 0; its highest value depends on the graphics mode (see
Table 11-7).

85,86 Current Column Cursor Position (COLCRS)
Specifies the column where the next read or write to the main screen will occur.
PEEK (85) will be at least 0; its highest value depends on the graphics mode (see
Table 11-7). Location 86 will always be 0 in graphics modes 0 through 7.

87 Display Mode (DINDEX)
This location contains the current screen mode.

90 Starting Graphics Cursor Row (OLDROW)

This location determines the starting row for the DRAWTO and XIO 18 (graph-
ics FILL) statements.
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93 Cursor Character Save/Restore (OLDCHR)
This location contains the character that is underneath the visible text cursor.
The value is used to restore the hidden character when the cursor moves.

91,92 Starting Graphics Cursor Column (OLDCOL)
This location determines the starting column for the DRAWTO and XIO 18
(graphics FILL) statements.

94,95 Cursor Memory Address (OLDADR)
This location contains the memory address of the current visible text cursor. The
value is used in conjunction with OLDCHR (location 93) to restore the original
character hidden by the cursor when the cursor moves.

96 Ending Graphics Cursor Row (NEWROW)
This location determines the ending row for the DRAWTO and XIO 18 (graph-
ics FILL) statements.

97,98 Ending Graphics Cursor Column (NEWCOL)
This location determines the ending column for the DRAWTO and XIO 18
(graphics FILL) statements.

201 Display Screen Tab Interval (PTABW)
Specifies the number of columns between each tab stop. The first tab will be at
column number PEEK (201). The default is 10.

656 Text Cursor Row Position (TXTROW)
Specifies the row where the next read or write to the split-screen text window will
occur. PEEK (656) will be between 0 and 3, 0 being the top of the split-screen text
window.

657,658 Text Cursor Column Position (TXTCOL)
Specifies the column position where the next read or write to the split-screen text
window will occur. PEEK (657) will be between 0 and 39, 0 being the first column
of the split-screen text window. Location 658 is always 0 unless you change it.

675-680 Display Screen Tab Stop Map (TABMAP)
The tab stops are retained in a 15-byte (120-bit) map. Each bit corresponds to a
column ona logical line. If the bitis on, a tab stop is set in that column (see Figure
G-1). Whenever you open the display screen (device S: or E:), each byte of this
map is assigned the value 1, thereby providing default tab stops at columns 7, 15,
23, and so on.

752 Cursor Inhibit (CRSINH)
When this location has a value of 0, the display screen cursor will be visible.
When the value is nonzero, the cursor will be invisible. Cursor visibility does not
change until the next time the cursor moves.

755 Character and Cursor Control (CHACT)
This location normally has a value of 2. Other values can make the cursor opaque
orinvisible and can make all characters display upside-down. Table G-1 lists the
other values and characteristics.
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Column

Numbers 0 | 2 3 4 5 6 7
[olofo]ofofofo]1] Locationers

Column

Numbers 8 9 10 11 12 13 14 15
[ofofofofofofo]1] rocationers

Column . i

Numbers 112 113 114 115 116 117 118 119 :
[o{ofolofofo]o[r] Locationsso

NOTE: Each bit corresponds to one screen column. If the bit is on, a tab stop is set in that column.
Default condition is illustrated.

FIGURE G-1. Tab stop bit map

TABLE G-1. Cursor and Character Control (Values of PEEK(755))

Decimal Cursor Characters
Value Transparent  Opaque Present Absent Normal Inverted
0 X X X
| X X X
2 X X X
3 X X X
4 X X X
5 X X X
6 X X X
7 X X X

756 Character Address Base (CHBAS)
This variable determines which character set will be used in screen modes 1 and 2.
A value of 224 provides the capital letters and number set; a value of 226 provides
the lower-case letters and graphics character set.

765 Fill Data (FILDAT)
This location contains the data value for the region to be filled by an XI10 18
command.

766 Display Control Characters (DSPFLG)
When this location is 0, the ATASCII codes 27-31, 123-127, 187-191, and
251-255 perform their normal display screen control functions (see Table 4-1).
When this location is nonzero, these ATASCII codes generate characters on the
display screen (see Table 4-1).

659 Split-Screen Text Window Screen Mode (TINDEX)
This location contains the current split-screen mode.
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660,661 Split-Screen Memory Address (TXTMSC)
These locations contain the lowest address of the split-screen memory. The value
of that address is displayed at the upper-left hand corner of the split-screen text
window.

665-667 Split-Screen Cursor Data
These locations contain the split-screen equivalents of OLDCHR (location 93)
and OLDADR (locations 94 and 95).

763 Last ATASCII Character or Plot Point (ATACHR)
This location contains the ATASCII code for the character most recently written
or read, or the value of the graphics point last displayed. The value at this
location is used to determine the line color when a DRAW or X10 18 (FILL) is
performed.

54273 Character Control Register (CHACTL)
Same as location 755 (CHACT).

Display Lists
512,513 Display List Interrupt Vector (VDSLST)

These locations store the address of the instructions that will be executed in the
event of a display list interrupt.

559 DMA Control Register (SDMCTL)
This location enables or disables direct memory access. The default value is 22,
which enables DMA for fetching display list instructions and for retrieving
normal playfield display data. A value of 0 disables DMA. Table 9-3 lists values
which relate to player-missile DMA.

560,561 Display List Address (SDLST)
This location stores the address of the active display list.

54286 Non-maskable Interrupt Enable (NMIEN)
This location enables or disables the display list interrupt and the vertical blank
interrupt. A value of 0 disables the display list, 128 disables the vertical blank and
enables the display list, and 192 enables both.

Player-Missile Graphics

623 Player/Playfield Priorities (GPRIOR)
This location determines what color will display when players overlap playfield
objects. A value of | gives all players priority over the playfield. A value of 2 gives
players O and | priority over all playfield registers, and priority over players 2 and
3 as well. A value of 4 gives the playfield priority over players. A value of 8 gives
playfield color registers 0 and 1 priority over all players and priority over
playfield registers 2 and 3.
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704-707 Player-Missile Color Registers (COLPMO0-COLPM3)
Each of these locations determines the color of a player and its associated missile.
Table 9-4 lists the values which produce the available colors.

53248-53251 Player Horizontal Position Registers (HPOSP0-HPOSP3)
Each of these locations determines the horizontal position of one player. Values
range between 0 (the left edge of the screen) and 277 (the right edge of the screen).

53256-53259 Player Width Registers (SIZEP0-SIZEP3)
Each location changes the magnification factor used to display one player. A
value of 0 or 2 displays a player at normal width, 1 displays twice normal width,
and 3 displays quadruple width.

53260 Missile Width Register (SIZEM)
This location controls the magnification of all four missiles. A value of 0 or 2
displays missiles at normal width, 1 displays twice normal width, and 3 displays
quadruple width.

53277 Graphics Control Register (GRACTL)
Along with location 559 (DMACTL), this location controls DMA for player-
missile graphics. A value of 2 enables player DMA only, a value of 1 enables
missile DMA only, and a value of 3 enables both

54279,54280 Player-Missile Base Register (PMBASE)
These locations contain the starting address of the player-missile definition table.

Cassette Buffer

61 Cassette Buffer Pointer (BPTR)
This location contains a pointer to the next location to be used in the cassette
buffer. The value may be anything from 0 to the value in BLIM (location 650). If
BPTR = BLIM, then the buffer is full if writing or empty if reading.

63 Cassette End-of-File Flag (FEOF)
This location is used by the cassette handler to indicate whether an end-of-file has
been detected. If the value of this location is 0, an end-of-file has not yet been
detected; if the value is not 0, it has been detected.

64 Beep Count (FREQ)
This location contains the number of beeps requested by the cassette handler.

649 Cassette Read/ Write Mode Flag (WMODE)
This location specifies whether the current cassette operation is read (value = 0)
or write (value = 128).

650 Cassette Buffer Size (BLIM)
This location contains the number of active data bytes in the cassette buffer.
BLIM will have a value from 0 to 128.
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1021-1151 Cassette Buffer (CASBUF)
These locations are a buffer used by the cassette handler to read data from and
write data to the program recorder.

Keyboard -

17 BREAK Key Flag (BRKKEY)
A 0 in this location indicates that the BREAK key has been pressed.

694 Inverse Video Keystrokes (INVFLG)
When this location is 0, keystrokes generate ATASCII codes for normal video
characters. If the value is nonzero, keystrokes generate ATASCII codes for
inverse video characters.

702 Shift/Control Lock Flag (SHFLOK)
Meaningful values for this location are 0 (normal mode — no locks in effect), 64
(caps lock), and 128 (control lock).

764 Keyboard Character (CH)
This location reports the value of the most recently pressed key, or the value 255,
which indicates no key has been pressed.

767 Start/Stop Display Screen (SSFLAG)
When this location is 0, screen output is not stopped. If the value is 255, output to
the screen is stopped. The value is complemented by pressing CTRL-I.

53279 CONSOLE Switch Port (CONSOL)
This location has two uses. PEEK (53279) tells whether a special function key is
pressed. To ensure an accurate reading, do a POKE 53279,8 before doing a
PEEK(53279). Table G-2 lists the values that result from various combinations
of special function keys.

POKE 53279,0 extends the cone of the built-in speaker. POKE 53279.8
retracts it. Alternate the two statements repeatedly to produce a series of clicks
from the speaker. The operating system effectively does an automatic POKE
53279,8 every 1/60 second.

Sound Control

65 Input/Output Noise Control (SOUNDR)
This location is normally nonzero. In that case, noise is audible over the televi-
sion audio circuit during disk or cassette read and write operations. If this
location is 0, the noise is inhibited.

Printer

29 Printer Buffer Pointer (PBPNT)
This location specifies the current position in the computer’s printer buffer. The
value ranges from 0 to PBUFSZ (location 30).
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TABLE G-2. Special Function Key Detection (Values of PEEK (53279))

Decimal Function Key(s)
Value Being Pressed

OPTION, SELECT, and START
OPTION and SELECT

OPTION and START

OPTION

SELECT and START

SELECT

START

None

~NonMpbhWwWN—O

30 Printer Buffer Size (PBUFSZ)
This location specifies the size of the computer’s printer buffer. The value is 40 for
normal mode or 29 for sideways mode.

960-999 Printer Buffer (PRNBUF)
The printer handler collects output from LPRINT statements to the printer in
the computer’s printer buffer, sending it out when an EOL occurs, or when the
buffer is full.

Free Area

1536-1663 Conditionally Available
These locations are normally free for machine language programs, display lists,
and so forth. However, whenever the INPUT statement retrieves more than 128
characters, it uses these locations to hold the characters in excess of 128.

1664-1791 Unconditionally Available

These locations are always free for machine language programs, display lists, and
so forth.

BASIC Program Control

186,187 Stop Line Number (STOPLN)
These locations report the line number in which a BASIC program halts because
of a STOP or TRAP statement, an error, or use of the BREAK key.

195 Error Number (ERRSAYV)
If an error occurs, its number is placed in this location. Appendix A translates
error numbers to messages.

212,213 USR Function Value (FRO0)
A machine.language program or subroutine can use these locations to send a
numeric value to the BASIC program which called it.

251 Radians or Degrees (RADFLG or DEGFLG)
If the value of this location is 0, trigonometric functions calculate in terms of
radians, if 6, in terms of degrees.
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TABLE G-3. Interrupt Status/ Enable Bits

Bit Interrupt

0 Timer |

1 Timer 2

2 Timer 4

3 Serial output (byte) transmission finished
4 Serial output data needed

5 Serial input data ready

6 Other key

7 BREAK key

564 and 565 Light Pen Position (LPENH and LPENYV)

Location 564 reports the horizontal position of a light pen. Location 565 reports
the vertical position. These are not the same as the actual screen row and column
numbers. There are 228 horizontal positions (each is called color clock). The
leftmost horizontal position is 67. Each time you move the light pen one position
to the right, the value inlocation 564 increases by 1. After the value reaches 255, it
resets to 0 and resumes counting by 1 from there. The rightmost horizontal
position is 7. There are 96 vertical positions, numbered from 16 at the top of the
screen to 111 at the bottom.

Interrupt Control

53744 IRQ Interrupt Status/Enable (IRQST/IRQEN)
This location reports interrupt status via PEEK, or enables interrupts via POKE.
Each bit corresponds to a different interrupt (see Table G-3). With PEEK, a 0 bit
means the corresponding interrupt is present and a 1 bit means it is not present.
With POKE, a 0 bit disables the corresponding interrupt and a 1 bit enables it.






































































































Here’s an invaluable all-in-one guide for ATARI® 400/800™
computer users. The authors provide complefe operating
instructions and troubleshooting tips on hardware, 'peripherals
and compatible software. Plus there are two chapters devoted.
solely to the superb ATARI® computer graphlcs capabilities.

For beginning programmers there are tutorials in ATARI® BASIC,
plus instructions for use of color graphics and sound. For more
experienced programmers, the book provides a comprehenswe

reference of BASIC statements and functions

)

Everything you need to unlock the full power of your ATARI®
computer is contained in these pages.

ATARI® is a registered trademark of Atari, Inc
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