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TABLE 11-17. XIO 38 (Serial) Parameter numexprl 

Add one value from each column 

Line Translation Input Output 
Feed A T ASCII - ASCII Parity Parity 

Append Value Mode Value Mode Value Mode Value 

No 0 Light 0 Ignore 0 No change 0 
Yes· 64 Heavy 16 Oddt 4 Odd I 

None 32 Event 8 Even 2 
Ignore t 12 Bit on 3 

• Line feed character appended after carriage return (AT ASCII EOL). 

t Check parity as indicated , then clear parity bit. 

It is possible to put a machine language program in a BASIC string variable. The 
AD R function can determine the starting add ress of the string variable, which is the 
same as the starting address of the machine language program in it. This address can 
be used with the USR function to execute the machine language program. 

IASCi 
Returns the AT ASCII code number for a specified character. 

Format: ASCCstring) 

Example: IF ASC(RESPONSE$) < 78 THEN 990 

If the string is longer than one character, ASC returns the AT ASCII code for the 
first character in the string. If string is empty, ASC returns 44. AT ASCII codes are 
listed in Appendix D. 

IATNI 
Returns the arctangent of the argument. 

Format: ATN(numexpr) 

Example: PRINT ATN(T) 

Computes the arctangent in radians of numexpr, or in degrees if the DEG 
statement is in effect. The angle returned is in the range -1T / 2 through +1T / 2. 

ICHR$I 
Returns the string value of the specified AT ASCII code. 

Format: CHR$(numexpr) 

Example: PRINT CHR$(65)) 

Returns the character represented by the integer value of numexpr, interpreted as 
an AT ASCII code. Appendix D has a table of AT ASCII character codes. Meaning-
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ful values of numexpr lie between 0 and 255. The value can range up to 65535 
without error; values 256 and higher are converted modulo 256 to numbers between 
o and 255 . 

Relational expressions that compare for less than «), greater than (», or not 
equal « » can use a CHR$ function only on one side of the inequality sign. 

ICLOGI 
Returns the common logarithm of a number. 

Format: CLOG(numexpr) 

Example: A = B*CLOG(A) 

Computes the common (base 10) logarithm of numexpr. An error occurs if 
numexpr is 0 or negative. 

Returns the cosine of an angle. 
Format: 

Example: 

COS(numexpr) 

COS(3.14IS) 

Computes the cosine of numexp,. radians, or numexpr degrees if the DEG 
statement is in effect. 

Returns e raised to a power. 
Format: EXP(nu117expr) 

Example: RATE = EXP(SUMPOW) 

Computes e (the base of natural logarithms , 2.71828179) raised to the power 
numexpr. 

Returns the number of bytes of RAM memory currently availab le. 
Format: FRE(nu117expr) 

Example: ? FRE(O) 

The memory available to you is that which is not already taken by the operating 
system, the disk operating system, the display screen data, the display list, or a 
BASIC program and its data. 

The value of numexpr is not used by FRE. An error occurs if it is absent or its 
value is outside the range ±9.99999999E+98. 

Returns the integer portion of a number. 
Format: INT(numexpr) 
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Example: A = (INT(A / 2)*IOO+.5)/ 100 

Returns the largest integer less than or equal to the value of numexpr. 

!LEN! 
Returns the length of a string. 

Format: LEN(slring) 

Example: A$(LEN(A$)+ I) = B$ 

Counts the number of characters in string, including all spaces and nonprinting 
characters, from the start of the string to the last character used. 

!Loci 
Returns the natural logarithm of a number. 

Format: LOG(numexpr) 

Example:A = B*LOG(A) 

Computes the natural (base e) logarithm of numexpr. An error occurs if numexpr 
is 0 or negative. 

!PADDLEI 
Returns the current value of the paddle specified. 

Format: PADDLE(numexpr) 

Example: PLOT PADDLE(0) / 6, PADDLE(I) / 12 

The value returned is an integer between I and 228 based on the rotation of 
paddle number numexpr (Figure 11-2), or the resistance of a device connected to 
game controller jack numexpr. The paddles are numbered 0 through 7. If the paddle 
number is less than 0 or greater than 255 , an error occurs. If the paddle number is 
between 8 and 255 , PADDLE returns a somewhat unpredictable number. 

IPEEKI 
Returns the contents of a memory location. 

Format: PEEK(memadr) 

Example: LMARGN = PEEK(82) 

The value returned is the decimal equivalent of the binary value stored at memory 
location memadr. Appendix G lists some useful memory locations. 

IPTRICI 
Determines whether the trigger button of the specified paddle is on or off. 

Format: PTRIG(numexpr) 
Example: IF PTRIG(I) = 0 THEN PRI NT " Boom! " 

The value returned is 0 if the trigger of paddle number numexpr is being pressed, 
I if released. The paddles are numbered 0 through 7. If the paddle number is less 
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Full counterclockwise 

NOTE: Intermediate values vary from paddle to paddle. 

FIGURE 11-2. PADDLE values 

Full clockwise 
rotation 

than 0 or greater than 255, an error occurs. If the paddle number is between 8 and 
255, PTRIG returns a somewhat unpredictable number. 

IRNOI 
Returns a random number. 

Format: RND(numexpr) 

Example: IF RND(O) < 0.3 THEN DAMAGE = ON 

Returns a floating point number greater than or equal to 0 and less than I . The 
value of numexp,. has no effect on the value of the random number returned, but it 
must be present. 

Identifies a number as positive, negative, or zero. 
Format: SGN(numexpr) 

Example: IF SGN(A) = -1 THEN PRINT "NEGATIVE" 

The SGN function returns + I if numexp,. is positive, -I if it is negative, and 0 if it is 
zero. 

Returns the sine of an angle. 
Format: 

Example: 

SIN(numexpr) 

SIN (ANG) 
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Computes the sine ofnumexpr radians , or numexpr degrees if the DEG statement 
is in effect. 

Returns the square root of a positive number. 
Format: SQR(numexpr) 

Example: HYPOT = SQR(LEG I A 2 + LEG2 A 2) 

A negative value of numexpr causes an error. SQR (numexpr) operates faster 
than (numexpr) A ( 0.5). 

ISTICKI 
Identifies the current position of a joystick. 

Format: STICK(numexpr) 

Example: IF STICK(O) = 14 THEN ROW = ROW - I 

The value returned is an integer between 0 and 15, based on the position of stick 
number numexpr (Figure 11-3). The joysticks are numbered 0 through 3. If the stick 
number is less than 0 or greater than 255 , an error occurs. If the stick number is 
between 4 and 255, STICK returns a somewhat unpredictable number. 

~----

I II 1 
"----

FIGURE 11-3. STICK va lues 



Chapter 11: COMPENDIUM OF BASIC STATEMENTS AND FUNCTIONS 401 

ISTRIGI 
Determines whether the trigger button of the specified joystick is on or off. 

Format: STRIG(numexpr) 

Example: IF STRIG(l) = 0 THEN PRINT "Boom!" 

The value returned is 0 if the trigger of stick number numexpr is being pressed, 1 
if released . The sticks are numbered 0 through 3. If the stick number is less than 0 or 
greater than 255 an error occurs . If the stick number is between 4 and 255 , STRIG 
returns a somewhat unpredictable number. 

ISTR$I 
Converts a numeric value to a string. 

Format STR$(numexpr) 

Example: ZIP$ = STR$(ZIP) 

The value of numexpr is converted to AT ASCII string characters. The characters 
are the same as those that would be printed by a PRINT numexpr statement. 
Therefore, STR$ (2 / 3) = "0 .6666666666" and STR$ (12300000000) = "1.23E + 10." 
If numexpr exceeds the limits for numeric values, an error occurs. 

Relational expressions that compare for less than «), greater than (» , or not 
equal « » can use a STR$ function only on one side of the inequality sign. 

Branches to a machine language program, optionally passing values. 
Format: USR(memadr [,numexpr .. . J) 

Example: A = USR(1536 ,ADR(A$) ,ADR(B$» 

When BASIC encounters a USR function , it pushes its current location within 
the BASIC program on the hardware stack and calls the machine language program 
which starts at memory location memadr. The machine language routine must 
already be there. Figure 11-4 illustrates how the USR function uses the hardware 
stack. 

Function Arguments 
The value of each USR function argument , numexpr, must be between 0 and 65535 . 
BASIC passes the values to the machine language program via the hardware stack. 
Starting with the last numexpr on the list, BASIC evaluates each expression, 
converts the value to a two-byte hexadecimal integer, and pushes the integer onto 
the hardware stack (Figure 11-4). After pushing the final value onto the stack, it 
pushes a one-byte count of the number of arguments. The machine language 
program must pull all this off the stack (with PLA instructions, for example) before 
it returns to BASIC. Even if there are no arguments, the machine language program 
must pull the one-byte argument count off the stack. 
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Current 
top of stack 

Bottom of 

Number of USR arguments 

First USR argument 

Second USR argument 

~~ ~:: 

Last USR argument 

Return address in 
BASIC program 

Contents of stack 
~~ ,~ 

T before USR T 
stack '--_________ ---'_ 

Zero or more 
arguments allowed 

NOTE: The low byte is first and the high byte is second in all two-byte stack values. The starting 
address of the machine language routine is not pushed onto the stack, nor is it included 
in the argument count. 

FIGURE 11-4. USR and the hardware stack 

Function Value 
The machine language program can return a two-byte hexadecimal value via 
memory locations 212 and 213, low byte in 212, high byte in 213. When the machine 
language program returns, BASIC converts the contents of these locations to a 
numeric value between 0 and 65535. 

Returning to BASIC 
The machine language program returns to BASIC by executing an assembly 
language R TS instruction, which pulls the return location off the hardware stack 
(Figure 11-4). This fact makes it clear why the machine language program must pull 
all argument-related data off the stack before returning. 

V AL converts a numeric string to a numeric value. 
Format: V AL(string) 
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,-------------------Any number of blank spaces 

.------------------Optional plus or minus sign 

,--------------Any number of digits (0 through 9), 
in any order 

r------------- Optional decimal point 

....----------- Any number of fraction digits 
(0 through 9), in any order 

ir
optional exponent, comprising: 

Capital letter E 
Optional plus or minus sign 
One or two digits 

~ r Any number of blank spaces 

..--.. -'- --
[ ] [[ ±]] D ... [ .][D ... ] [E [{ ± ]] 0 [D]] [ ] 

FIGURE 11-5. Acceptable numeric format for VAL 

Example: TOT = V AL(A$) + V AL(B$) 

Returns the numeric value represented by sIring. If the first character of string is 
not a numeric character, an error occurs . Otherwise, string is converted character by 
character until a non-numeric character is encountered. Figure 11-5 illustrates 
acceptable numeric format in string values. 

If the numeric value of sIring is too large or too small (for example, 1 E99), an 
error occurs. 





A 
ERROR MESSAGES 

AND EXPLANATIONS 
The AT ARI computer reports errors by number. This appendix explains what 
those numbers mean. Some of the error titles in this appendix differ slightly from 
error titles in standard Atari , Inc. , manuals. In those cases, the standard title 
appears in lighter type directly beneath the title used in this appendix. 

2 Out of Memory 
Memory Insufficient 

There is not enough RAM available for the BASIC program or variables, or there 
are too many levels of FOR-NEXT loop nesting or subroutine nesting. 

3 Bad Value 
Value Error 

A numeric value is too large, too small, or negative when it should be positive. 

4 Too Many Variables 
A program can have at most 128 different variable names. Variable names once 
used but now absent may still count toward this limit (see Figure II-I). 

5 String Length Exceeded 
String Length Error 

A substring specifies a character past the end of the dimensioned string length. 

405 
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6 DA T A List Exhausted 
Out of Data Error 

A READ statement tried to read past the end of the OAT A statement list of values. 

7 Number Greater Than 32767 

A numeric value is negative or greater than 32767 in a situation where such a value is 
not allowed. 

8 INPUT Statement Type Mismatch 
INPUT Statement Error 

An INPUT statement encountered a mismatch betweeen variable and value type. 
Numeric values cannot contain letters, puctuation, graphics characters, and so 
forth. 

9 Array or String Dimension Error 
A DIM statement includes a string variable or array that is already dimensioned, or 
an array larger than 32,767 bytes. Or, the program tried to use an undimensioned 
string variable or array, or a nonexistent array element. 

10 Expression Too Complex 
Argument Stack Overflow 

An expression has too many levels of parentheses or function nesting. 

11 Numeric Overflow 
Floating Point Overflow/Underflow Error 

The program tried to divide by zero, or in some other way tried to calculate or use a 
number larger in magnitude than 9.99999999 X 1097

. 

12 Line Not Found 
A GOSUB, GOTO, IF-THEN, ON-GOSUB, or ON-GOTO statement tried to 
branch to a nonexistent line number. 

13 NEXT Without FOR 
No Matching FOR Statement 

No FOR statement was executed for the NEXT statement just executed. Possibly 
nested FOR-NEXT loops are crossed. A POP statement (which does not follow a 
GOSUB statement) in the middle of a FOR-NEXT loop effectively disables the 
most recently executed FOR statement. 
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14 Line Too Long 
The statement is too complex or exceeds one logical line . 

15 GOSUB or FOR Line Deleted 
A RETURN or NEXT statement can no longer find the line which contained its 
companion GOSUB or FOR statement. 

16 RETURN Without GOSUB 
RETURN Error 

A RETURN statement was executed before a GOSUB statement. 

17 Undecipherable Statement Encountered 
Garbage Error 

Faulty RAM, a POKE statement, or a machine language subroutine changed a 
program statement to meaningless , unexecutable garbage. 

18 Invalid String Character 
The program tried to convert a non-numeric string to a numeric value with the VAL 
function. 

19 Program Too Large 
LOAD Program Too Long 

The program being loaded will not fit in the available RAM. 

20 Bad Channel Number 
Device Number Larger 

The program tried to use channel 0 or a channel number larger than 7. 

21 Not LOAD Format 
LOAD File Error 

A LOAD statement tried to load a program and found data or a program that was 
recorded by the CSA VE or ENTER statement . 

128 BREAK Abort 
You pressed the BREAK key while the computer was in the middle of an input or 
output operation. 

129 Channel Already Open 
IOCB Already Open 

The program tried to use a channel that was already in use. BASIC graphics 
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statements automatically use channel 6; other statements use channel 7. When this 
error occurs, the troublesome channel may be automatically closed. 

130 Unknown Device 
Nonexistent Device 

The program tried to use an unknown device. Table 11-10 lists standard device 
names. Note that the serial ports (device names R:, RI:, R2:, R3 :, and R4:) are 
recognized only if the RS-232 serial device handler is present as the result of a 
successful boot when you turned on the computer (see Chapter 2). 

131 Output Only 
IOCB Write Only 

A GET or INPUT statement used a channel opened for output only. 

132 XIO Syntax Error 
Invalid Command 

Something is wrong with an XIO command. 

133 Channel Not Open 
Device or File Not Open 

The program tried to use a channel before opening it. 

134 Unknown Channel Number 
Bad IOCB Number 

The program can only use channels I, 2, 3, 4, 5, 6, and 7. 

135 Input Only 
IOCB Read Only 

A PRINT or PUT statement tried to use a channel that was open for input only. 

136 End of File 
EOF 

The program encountered an end-of-file record or tried to read a disk sector that 
was not part of the open file. 

137 Record Truncated 
T runca ted Record 

The computer encountered a data record longer than 256 bytes and truncated it. 
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138 Device Does Not Respond 
Device Timeout 

The specified external device does not respond in a reasonable amount of time. 
Make sure that all power switches are on, all connecting cables are properly and 
securely attached, and all ONLINE! LOCAL switches are in the "online" position . 

139 Device Malfunctions or Refuses Command 
Device NAK 

The program recorder or disk drive malfunctioned or cannot perform a command. 
The AT ARI 850 Interface Module cannot perform a command, typically five-bit, 
six-bit, or seven-bit input at a too-high baud rate, or serial device not ready 
(readiness checking enabled) . 

140 Framing Error 
Serial Bus 

Serial bus data inconsistency. Cassette or diskette may be faulty or defective. 

141 Cursor Out of Range 
Rowand column limits vary with different graphics modes (see Table 11-7). 

142 Data Frame Overrun 
Serial Bus Data Frame Overrun 

Serial bus data inconsistency. Cassette or diskette may be faulty or defective . 

143 Data Frame Checksum 
Serial Bus Data Frame Checksum 

Serial bus data inconsistency. Bad recording on, or readback from, cassette or 
diskette . Cassette or diskette may be faulty or defective . 

144 Disk Error 
Device Done Error 

The diskette is physically protected against writing, or the diskette directory is 
scrambled . 

145 Read-After-Write Compare Error, or 
Bad Screen Mode Handler 

The disk drive detected a difference between what it wrote and what it was supposed 
to write. Or, there is something wrong with the screen handler. 
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146 Function Not Implemented 
The program tried to output to the keyboard , input from the printer, or some such 
impossible action. 

147 Insufficient RAM for Graphics Mode 
Insufficient RAM 

Different graphics modes require different amounts of RA M (see Table 11-7). 

150 Serial Port Open 
Port Already Open 

Each serial port can be open to only one channel at a time. 

151 Concurrent Mode Error 
Concurrent Mode I/O Not Enabled 

A serial port must be opened for concurrent mode before enabling current mode 
input / output with the XIO 40 statement (see Tables 11-8 and 11-14). 

152 Concurrent Mode Buffer Error 
Illegal User-Supplied Buffer 

The program specified an inconsistent buffer length and address during the startup 
of concurrent input / output using the optional program-provided buffer feature. 

153 Concurrent Mode Active 
Active Concurrent Mode I/O Error 

The program tried to conduct input or output on a serial port while another serial 
port was open and active in concurrent mode . 

154 Concurrent Mode Inactive 
Concurrent Mode I/O Not Active 

The input or output just attempted via a serial port requires concurrent mode . 

160 Drive Number Unknown 
Drive Number Error 
The drive number can only be D: , 01:,02:, D3 :, or 04:. 

161 Too Many Files Open 
Normally, only three disk files can be open at the same time. Chapter 7 explains a 
way to extend this limit with DOS 2.0S . 
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162 Disk Full 
There is no room on the diskette; all sectors are in use. 

163 Unrecoverable System Error 
Unrecoverable System Data I/O Error 
During the input or output of data the computer found an error which it cannot 
determine the cause of nor recover from . 

164 File Number Mismatch 
A POINT statement moved the file pointer to a sector not part of the open file. Or, a 
disk file is scrambled; the intra-sector links are disorganized and inconsistent. 

165 Bad File Name 
File Name Error 

A file name started with a lower-case letter , contained illegal characters, or used 
wild card characters (* and ?) improperly. 

166 POINT Data Length Error 
A POINT statement tried to move to a nonexistent byte number in a sector. 

167 File Locked 
Locked disk files cannot be written to or erased, or have their names changed . 

168 Unknown XIO Command 
Command Invalid 

The program tried to use an XIO command that does not exist or is not defined for 
the specified device. 

169 Directory Full 
A diskette directory has room for 64 file names . The amount of disk space available 
(number of sectors free) has no bearing on this. 

170 File Not Found 
The specified file name is not in the directory of the diskette now in the specified disk 
drive. 

171 POINT Invalid 
The program tried to access a disk sector that is not part of the open file. 



B 
STATUS STATEMENT 

CODES 

This appendix lists the values returned by the STATUS statement, followed by a 
message telling what the number means. For a more detailed description of the 
messages, see Appendix A. 

412 

Decimal 
Code 

3 
128 
129 
130 
131 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 

Meaning 

Operation complete and OK 
End of file ap proaching: next read gets last data In file* 
BREAK abort 
I / O channel already open (I0CB in use) 
Unknown device 
Opened for write only 
Device or file not open 
Unknown I/ O channel number 
Opened for read only 
End of file 
Record truncated 
Device does not respond 
Device malfunctions or refuses command 
Serial bus input framing error 
Cursor out of range 
Serial bus data frame overrun error 
Serial bus data frame checksum error 

*This code differs from the error code in Append ix A. 



Decimal 
Code 

144 
145 
146 
147 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
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Meaning 

Disk write-protected 
Bad screen model Read-after-write compare error 
Function not supported by handler 
Insufficient RAM for screen mode 
Disk drive number unknown 
Too many open disk files 
Disk full 
Fatal 110 error 
Disk file number mismatch 
File name error 
POINT data length error 
File locked 
Unknown XIO command 
Directory full (64 files) 
File not found 
POINT invalid 



C 
DERIVED 

TRIGONOMETRIC 
FUNCTIONS 

While the following list of derived functions is by no means complete, it does 
provide some of the most frequently used formulas. Certain values of x will 
invalidate some functions (for example, if COS(x) = 0 then SEqx) is nonreal), so 
your program should check for them. 

ARCCOS(x} = -ATN(x/ SQR(-x * x + I» + 1.5707633 
Returns the inverse cosine of x(ABS(x} < I}. 

ARCCOT(x} = -ATN(x} + 1.5707633 
Returns the inverse cotangent of x . 

ARCCOSH(x} = LOG(x + SQR(x * x - I» 
Returns the inverse hyperbolic cosine of x(x > = I). 

ARCCOTH(x} = LOG«x + I} / (x - 1»/ 2 
Returns the inverse hyperbolic cotangent of x(ABS (x> I). 

ARCCSC(x) = ATN(I / SQR(x * x - I» + (SGN(x) - I) * 1.5707633 
Returns the inverse cosecant of x(ABS (x ) > I). 

ARCCSCH(x} = LOG«SGN(x) * SQR(x * x + I) + I) / x) 
Returns the inverse hyperbolic cosecant of x (x > 0). 

ARCSEC(x} = ATN«SQR(x * x - I» + (SGN(x) - I) * 1.5707633 
Returns the inverse secant of x (ABS(x) > = I). 

ARCSECH(x) = LOG«SQR( -x * x + I) + I} / x} 
Returns the inverse hyperbolic secant of x (0 < x < = I). 

ARCSIN(x) = ATN(x/ SQR( -x * x + I» 
Returns the inverse sine of x (ABS(x) < I). 

414 
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ARCSINH(x) = LOG(x + SQR( x * x + I» 
Returns the inverse hyperbolic sine of x. 

ARCT ANH(x) = LOG«(1 + x) / (I - x» / 2 
Returns the inverse hyperbolic tangent of x (ABS(x) < I). 

COSH(x) = (EXP(x) + EXP( -x» / 2 
Returns the hyperbolic cosine of x. 

COT(x) = COS(x) / SIN(x) 
Returns the cotangent of x (x < > 0). 

COTH(x) = EXP( -x )/ (EXP(x ) - EXP( -x » * 2 + I 
Returns the hyperbolic cotangent of x (x < > 0). 

CSC(x) = 1/ SIN(x) 
Returns the cosecant of x (x < > 0). 

CSCH(x) = 2/ (EXP(x) - EXP( -x» 
Returns the hyperbolic cosecant of x(x< > 0). 

LOGa(x) = LOG(x) / LOG(a) 
Returns the base a logarithm of x (a > 0, x > 0). 

LOGlO(X) = LOG(x) / 2.30258509 
Returns the common (base ten) logarithm of x(x > 0) . 

MODa(x) = INT« x / a - INT(x/ a» * a + 0.05) * SGN(x / a) 
Returns x modulo a: the remainder after division of x by a(a < > 0). 

SEC(x) = I / COS(x) 
Returns the secant of x (x < > 7r / 2). 

SECH(x) = 2/ (EXP(x) + EXP( -x» 
Returns the hyperbolic secant of x. 

SINH(x) = (EXP(x) - EXP( -x» / 2 
Returns the hyperbolic sine of x. 

TAN(x) = SIN(x) / COS(x ) 
Returns the tangent of x (x < > 0) . 

TANH(x) = -EXP( -x) / EXP(x) + EXP( -x» * 2 + I 
Returns the hyperbolic tangent of x. 



D 
CODES, 

CHARACTERS, 
AND KEYSTROKES 

Table 0-1 lists all 256 characters in the standard AT ARI display screen graphics 
mode 0 character set. It gives the A T ASCII code for each character. You can use the 
code with the CHR$ function to generate the character itself. All these characters 
can also be produced by a keystroke or combination of keystrokes. Table 0-1 also 
includes that information. 

The keystroke(s) shown in Table 0-1 always produce the code number indicated . 
As long as the computer is operating in graphics mode 0, they also generate the 
character shown. But in other graphics modes , a particular code may produce a 
different character (see Table 11-4), or even a graphics dot. 

A few of the codes generate control characters. When displayed by a PRINT 
statement, nothing actually appears on the screen. Instead , the cursor moves or 
some other control process occurs. You can output control characters with a 
PRINT statement: either use the CHR$ function or type an escape sequence inside 
quotation marks (see Chapter 4). When you type an escape sequence, a character 
appears on the screen, but the control process does not occur. The process happens 
only when the control character is displayed while the program is running. The 
character you see only represents the control process that will take place. However, 
if a program displays AT ASCII code 27 immediately before the control character, 
the representative character displays and the control process does not occur. Table 
0-1 shows the representative characters , marked with footnotes that explain the 
control processes the characters implement. 

416 
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Lower-Case Characters 
Many of the characters can be typed directly only when the keyboard is in lower­
case mode. Such characters are marked in the "Keystrokes to Produce Character" 
column of Table D-l with the symbol (LOWR) . Pressing the LOWR key once puts the 
keyboard in lower-case mode. Pressing the CAPS key (SHIFT-LOWR key) puts the 
keyboard back in upper-case mode . 

Inverse Characters 
Almost half the characters are inverse characters. To type them directly, the 
keyboard must be in inverse mode. Such characters are marked in the "Keystrokes 
to Produce Character" column of Table D-I with the symbol (J1I..) . Pressing the JII.. 

key once puts the keyboard in inverse mode . Pressing it again puts it in normal 
mode. Every time this key is pressed , it switches to the opposite mode. 

TABLE D-1. Codes, Characters, and Keys trokes 

.s .s 
II> II> - .. .. ~ .. - .. .. ~ .. - ~ ~ ..:0: ~~ U ~ ~--. ..:0: ~~ -; U ---. -; 

<J <J ~ o <J <J <J - ti ~ o <J <J 

.5 ~ 00 '" - '" = .. :s '" .5 ~ 00 '" - '" = .. :s '" < .. U ;< t;; ." ... < .. U;< "t; "0 ... 
<J'"O ~1l ~o'" <J '"0 

~1l ~ 0 '" ~ 0 00.= ... ~ .. .= ~ 0 00.= ... ~ .. .= Qu <u <u~ :::.:: ~u QU <u <u~ :::.:: ~u 

0 [!] NULL CTRL- , 11 ~ VT CTRL-K 

1 [B SOH CT RL-A 12 ~ FF CTRL-L 

2 [] STX CTRL-8 13 LJ CR CTRL-M 

3 ~ ETX CT R L-C 14 [;] SO CTRL-N 

4 8J EOT CTRL-D 15 [;] SI CTRL-O 

5 [i] ENQ CTRL-E 16 ~ DLE CTRL-P 

6 [Z] ACK CTRL-F 17 ~ DC1 CTRL-Q 

7 [S] BEL CTRL-G 18 EJ DC2 CTRL-R 

8 ~ BS CTRL-H 19 [±J DC3 CTRL-S 

9 GJ HT CTRL-I 20 [!] DC4 CTRL-T 

10 ~ LF CTRL-J 21 ~ NAK CTRL-U 
























































































