






















































































































































































































































































































































































































































































































































































DATA/BASIC Commands Entered at TCL 

DATA/BASIC and PROC 

Introduction 

Example 

A DATA/BASIC program may be used in a PROC. 

The following DATA/BASIC program is called 
LISTIDS: 

OPEN 'BASIC/TEST' ELSE 
PRINT 'FILE MISSING'; STOP 

END 
10 N = 0 
20 READNEXT ID ELSE STOP 

PRINT ID 'L##################': 
N=N+1 
IF N >= 4 THEN PRINT; GOTO 10 
GOTO 20 
END 

The following PROC, called LISTBT, contains the 
command to execute the program LISTIDS: 

PQN 
HSSELECT BASIC/TEST 
STON 
HRUN BASIC/TEST LISTIDS< 
P 

To execute this PROC (and the DATA/BASIC program 
contained within it), simply type in the name of 
the PROC at the TCL prompt. For example: 

:LISTBT 

LISTBT sort selects the item-ids contained in the 
file BASIC/TEST and invokes the DATA/BASIC program 
LISTIDS, which then lists the selected item-ids, 
four per line. 
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DATA/BASIC Symbolic Debugger 

There are three ways to enter the DATA/BASIC 
Symbolic Debugger: 

1. Press the <BREAK> key while the program is 
executing. 

2. Specify the D option when you issue the RUN 
verb (or when you specify the program item-id 
for a cataloged program). 

3. Execute a DEBUG statement from within a 
DATA/BASIC program (only valid if the D option 
has been specified with the RUN verb). 

Once you enter the debugger, the system displays 
the line number about to be executed and prompts 
you with an asterisk (*). The * distinguishes the 
DATA/BASIC debugger from the system debugger and 
TCL. For example, the following display appears 
when you press the <BREAK> key while the TEST 
program is executing: 

:RUN PROGRAM TEST 

*115 
* 

This display indicates that line 15 was about to 
be executed when you pressed the <BREAK> key. The 
debugger prompts you for input. 

In order to reference variables and arrays by name 
while in the debugger, a symbol table must be 
present for that program. You create the symbol 
table when the program is compiled, by specifying 
the M option. 

The symbol table is formed as a new item in the 
file with an * concatenated to the front of the 
item-id. If the symbol table is not present when 
a variable is referenced by name, the following 
message is printed: 

NO SYM TB 
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DATA/BASIC Symbolic Debugger 

Sample 
Exercise 

Figure 7-1 shows a sample DATA/BASIC program. 
Figure 7-2 shows a sample exercise using the 
DATA/BASIC Symbolic Debugger. Boldface text 
represents the input you would type on the 
terminal. The rest of the text is generated by 
the debugger. The debugger commands you see in 
this exercise are explained in detail on the 
following pages. 

TEST3 

001 A=123.456 
002 B="THIS IS A STRING" 
003 DIM X(3) 
004 X(1)=123 
005 X(2)="HELLO THERE" 
006 X(3)=0 
007 PRINT A,B 
008 PRINT X(1),X(2),X(3) 
009 END 

Figure 7-1. Sample DATA/BASIC Program 
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OATA/BASIC Symbolic Debugger 

Dialogue 

IBASIC BP TEST] (M) <RETURN> 

:RUII BP 'J'BS'l'] (0) <RETURN> 

*E1 

*/X <RETURN> X(1)=0- <RETURN> 
UNASGN VAR 

X(2)=0= <RETURN> 
UNASGN VAR 

X(3)·0= <RETURN> 
UNASGN VAR 

*B$=5 <RETURN> + 
*G <RBTURII> 
*B1 5 

*/X(11 <RETURN> 123= <RETURN> 

*ft(21 <RETURN> + 
*E1 <RBTURJI> 

*G <RETURN> 
*E6 

X(2) HELLO THERE 

*G <RETURN> 
*E7 

X(2) HELLO THERE 

*E <RBTURII> 
*$ <RETURN> 7 

*/A <RETURN> 123.456=<RETURN> 

*p <RBTURII> OFF 
*8$-10 <RETURN> + 
*D <RBTURII> 
Tl X(2) 
T2 
T3 
T4 
T5 
T6 
B1 $-5 
B2 $-10 
B3 
B4 

*Jt1 <RBTURJI> -

Explanation 

Compile program with 'M' option 
to create Symbol Table. 

Run program with 'D' option to 
break before first line is 
executed. 

,Indicates execution halted 
before line 1. 
Display array X. Did not 
change any elements: value is 
zero because no lines have been 
executed. Variable unchanged. 

Break when line number is 5. 
Go, 
Indicates that break condition 
is satisfied: about to execute 
line 5, 

Display X(l). Leave unchanged. 

Trace variable X(2). Print at 
each break. Set Single step. 
Break at each statement. 
Go. 
Indicates execution break 
caused by El: program is about 
to execute line 6. 

X(2) automatically displayed by 
trace. 
Go. 
Indicates execution break 
caused by El: program is about 
to execute line 7. 

Trace value of X(2) displayed 
automatically. Set execution 
break to normal mode. El off. 
Find what line is about to be 
executed. 

Display variable A. Leave 
unchanged. 

Turn terminal print off. 
Break when line number is 10. 
Display trace and break tables. 

Kill first break condition 
($"5). 

*/A <RETURN> 123.456"]56.71 <RETURN> 

Figure 7-2. 

Display variable A and change 
it to 356.71. 

Sample Exercise Using the Debugger 
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DATA/BASIC Symbolic Debugger 

Summary of Debugger Commands 

Introduction 

Breakpoint 
and Trace 
Tables 

Symbol Table 

Execution 
Control 

Special 
Commands 

7-6 

This section contains a brief description of the 
DATA/BASIC Symbolic Debugger commands, organized 
by function. Following this summary is a complete 
description of each command in alphabetical order. 

B 

D 

K 

T 

U 

Z 

E 

G 

N 

@ 

/ 

$ 

? 

LP 

P 

PC 

Causes an execution break when a specified 
condition is true. 

Displays the break and trace tables. 

Deletes (kills) breakpoint conditions from 
the Breakpoint table. 

Traces and prints the value of a specified 
variable at each execution break. 

Deletes a variable from the trace table or 
deletes the entire table. 

Assigns the symbol table. 

Specifies number of program lines to 
execute between execution breaks. 

Resumes normal program execution until 
another execution break occurs. 

Bypasses a specified number of breakpoints 
before returning to debugger control. 

Toggles the function of any DEBUG 
statements found in the program. 

Displays or changes variables and arrays 
during program execution. 

Displays the number of program line that is 
about to be executed. 

Displays the name of the program currently 
running. 

Forces all program output to the printer. 

Suppresses all output from the DATA/BASIC 
program to the terminal, so that only 
debugger output is displayed. 

Forces printing of any data that is waiting 
to be output. 
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Summary of Debugger Commands (Continued) 

Exiting the 
Debugger 

87-1360 

END 

OFF 

Terminates the program. 

Terminates the program and logs you off the 
system. 
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DATA/BASIC Symbolic Debugger 

$ Command 

Purpose 

Syntax 

Example 

7-8 

The $ command displays the number of the program 
line that is about to be executed. 

$ 

*$ <RETURN> 7 

Indicates that line 007 of the DATA/BASIC program 
is about to be executed. 
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/ COlIDRand 

Purpose 

Syntax 

COlIDRents 

87-1360 

DATA/BASIC Symbolic Debugger 

The / command lets you display the value of a 
variable and then modify it if you wish. 

/[variable-name] [*] 

Variable-name can be the name of a simple 
variable, an array or an array element. 

If an * is used in place of the variable-name, the 
values of all the variables in the program are 
displayed. 

Any system delimiters contained in a displayed 
variable are changed to printable characters. All 
other control characters are converted to tildes 
(~). Because this conversion also takes place 
when a statement is executed by single-stepping 
with the debugger, the debugger display is not 
interrupted by program-generated cursor control. 

If the variable does not exist, or if the wrong 
symbol table is assigned, the following message is 
displayed: 

SYM oor FND 

It is easy to modify variables in the debugger. 
For example: 

/CITY <RETURN> ROME= 

This command displays the value of variable CITY. 
You can then change the value by typing the new 
value next to the old one. To leave the value 
unchanged, simply press <RETURN>. 

If an entire array has been specified, each 
element is displayed individually and each can be 
changed in turn. To stop the display of array 
elements, press the <BREAK> key. 

If the /* form of the command is used, the 
variables are displayed but you cannot modify 
them. 
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/ Command (Continued) 

Examples */NAME(3) 

7-10 

Displays the value of the third element in the 
array NAME. 

*** 

*/NAME 

Displays the value of every element of array NAME. 

*** 

*/* 

Displays the values of all the variables in the 
program. 

*** 

*/GRID(4,5) 

Displays the value in the fourth row, fifth column 
of the matrix GRID. 

*** 

* HOURS 

Displays the value of the variable HOURS. 
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? Command 

Purpose 

Syntax 

Example 
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DATA/BASIC Symbolic Debugger 

The ? command displays the name of the program 
that is currently executing. 

? 

*? <RETURN> TEST3 

Displays the name of the DATA/BASIC program you 
are currently running (in this case, TEST3). 
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@ Command 

Purpose 

Syntax 

Comments 

Examples 

7-12 

The @ command inhibits a break if a DEBUG 
statement is encountered. 

@ 

If a program contains one or more DEBUG statements 
and the D option was specified at run-time, an 
execution break occurs every time a DEBUG 
statement is encountered. 

The @ command toggles the function of the DEBUG 
statement. Issuing the @ command one time 
inhibits breaking. Issuing it a second time turns 
it back on. 

The words ON and OFF are printed next to the @ to 
indicate the current status of the @ command. 

* @ <RETURN> ON 

Indicates that any subsequent DEBUG statements 
will be ignored. 

*** 
*@ <RETURN> OFF 

Turns the @ command off, so a subsequent DEBUG 
statement will cause an execution break. 
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Purpose 

Syntax 

Comments 

Examples 
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DATA/BASIC Symbolic Debugger 

The B command causes a break in program execution 
when a specified condition is true. 

B variable-name operator expression {& condition2} 
B $ operator line-number {& condition2} 

Variable-name can be a simple variable or an array 
element. Expression can be a variable, constant 
or array. Operator can be any of the following 
logical operators: 

< less than 
> greater than 
= equal to 
# not equal to 
& logical AND 

If you specify another condition (condition2) 
also, the two conditions must be separated by the 
logical AND (&). The break occurs only when both 
conditions are true. 

The dollar sign ($) indicates a line number in the 
program, so it means "when the line number is 
equal to ... ". 

String constants must be enclosed in quotes, using 
the same rules that apply to DATA/BASIC literals. 

If the variable does not exist, or if the wrong 
symbol table is assigned, the following message is 
displayed: 

SYM oor FND 

A plus sign is printed next to the command if it 
is accepted. When the condition is met, an 
execution break occurs, and the debugger stops 
execution of the program and displays: 

*Bt n 

T is the breakpoint table entry number and n is 
the number of the program line that caused the 
break. 

*BX>42 

Sets a break condition to stop execution when 
variable X is greater than 42. 

*** 
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B command (Continued) 

7-14 

* BADDRESS=" " 

Breaks when variable ADDRESS is null. 

*BDATE=INV.DATE&$=22 

Breaks when variable DATE is' equal to variable 
INV.DATE and the line number equals 22. 

*** 

* BNAME=""CATHylt &STATE=""CAIt 

Break occurs when variable NAME is equal to CATHY 
and variable STATE is equal to CA. 

*** 

*BPRICE(3)=24.98 

Breaks when the third element of array PRICE is 
equal to 24.98. 
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D command 

Purpose 

Syntax 

Example 

DATA/BASIC Symbolic Debugger 

The D command displays the Break and Trace tables. 

D 

*B$=4 
*G 
*B1 4 

*TX(3) 

. 
*B$=ll 
*D 

When the D command is issued, the contents of the 
Breakpoint and Trace tables are displayed as 
follows: 

T1 X(3) 
T2 
T3 
T4 
T5 
T6 
B1 $=4 
B2 $=11 
B3 
B4 
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E command 

Purpose 

Syntax 

Comments 

Examples 

7-16 

The E command lets you specify the number of 
program lines to execute between execution breaks. 

En 

N is the number of program lines that will execute 
before another execution break is taken. If n is 
omitted, the E command by itself turns the 
function off. 

The E command will be overridden if a condition in 
the Breakpoint table is met. 

*E5 

Allows five lines of the program to execute before 
the next execution break. 

*** 

*E1 

Sets execution control so that only one line of 
the program is executed at a time. 

*** 

*E 

Turns the E function off. 

*BX=34 
*E6 

*** 

If the condition of X=34 is met, a break occurs 
immediately; otherwise, executes six lines of 
program code before the next break. 
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END cononand 

Purpose 

Syntax 

Cononents 

Examples 
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DATA/BASIC Symbolic Debugger 

The END command terminates the DATA/BASIC program 
and exits the debugger. 

END <RETURN> 
END <LINE FEED> 

If you press <RETURN> , the program terminates and 
control returns to TCL. 

If you press the <LINE FEED> key after you type in 
END and the program was being executed from a 
PROC, the program terminates and control returns 
to the next statement in the PROC. 

*B$=5 <RETURN> 
*G <RETURN> 
*B1 5 
*END (RETURN> 

Terminates program and returns to TCL. 

*** 

*END <LINE FEED> 

Terminates program and returns control to PROC 
that called it. 
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G command 

Purpose 

Syntax 

Comments 

Examples 

7-18 

The G command resumes normal execution of a 
DATA/BASIC program until the next execution break 
is encountered. 

G{line-number} 

If you specify a line-number, program execution 
continues with the DATA/BASIC statement on that 
line. If you specify a line-number that is 
greater than the number of lines in the program, 
the following message displays: 

# > PRcx:;RAM LENGl'H 

If you just press <RETURN> after typing G, program 
execution continues with the next line in the 
program. 

Control returns to the debugger when another 
execution break occurs. 

*B$=12 <RETURN> 
*G <RETURN> 
*B1 12 

The G command resumes program execution until the 
condition in the Breakpoint table is satisfied 
(i.e., until line 12 is reached). 

*** 

*G42 <RETURN> 

Resumes program execution starting at line 42. 
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Purpose 

Syntax 

Connnents 

Examples 
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DATA/BASIC Symbolic Debugger 

The K command deletes (kills) one or all of the 
breakpoint conditions in the Breakpoint table. 

K{n} 

If n is specified, it must be in the range 1 
through 4. The specified breakpoint is deleted 
and the other breakpoints remain unchanged. If n 
is not specified, all breakpoint conditions are 
deleted. 

*K2 

Deletes the second breakpoint condition. 

*** 

*K 

Deletes all breakpoint conditions. 
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LP connnand 

Purpose 

Syntax 

Connnents 

Example 

7-20 

The LP command sends all program output to the 
printer. 

LP 

Subsequent LP commands toggle the printer 
function. The current status of the LP command is 
displayed when you type .LP. ON indicates that 
output will be sent to the printer, and OFF 
indicates that output will go to the terminal. 

*LP <RETURN> ON 

Turns the LP function on, so that any subsequent 
output is sent to the printer. 
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Purpose 

Syntax 

Comments 

Examples 
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DATA/BASIC Symbolic Debugger 

The N command lets you bypass a specified number 
of breakpoints. 

Nx 

N lets you bypass x+1 breakpoints before control 
returns to the debugger. For example, N3 allows 
four breakpoints to pass before execution breaks 
again. However, variables being traced are still 
printed at each breakpoint. 

Press <RETURN> after typing N to reset the 
function so that no more breakpoints are bypassed. 

*N4 

Allows five (4+1) execution breaks to pass before 
returning control to the debugger. 

*** 

*N 

Returns the debugger to normal operation, stopping 
at every execution break. 

7-21 



DATA/BASIC Symbolic Debugger 

OFF command 

Purpose 

Syntax 

Example 

7-22 

The OFF command terminates the program and logs 
you off the system. 

OFF 

*B$=12 
*G 
*B3 12 
*OFF 

Logs you off the system. 
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Purpose 

Syntax 

Comments 

Example 
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DATA/BASIC Symbolic Debugger 

The P command suppresses all output from the 
DATA/BASIC program to the terminal, so that only 
output from the debugger is displayed. 

p 

Each time you issue the P command it toggles the 
status. The word ON or OFF is displayed next to 
the P command to let you know what the current 
status is. OFF indicates that program output is 
suppressed, while ON means that it displays. 

* P <RETURN> OFF 

Suppresses program terminal output until another P 
command is issued. 
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PC command 

Purpose 

Syntax 

Comments 

Example 

7-24 

The PC command forces printing of any data that is 
waiting to be output. Its function is similar to 
the DATA/BASIC PRINTER CLOSE statement. 

PC 

Normally, printer output is held until the program 
finishes execution. PC lets you print out 
anything that is already in the print queue. 

*PC 

Forces printing of data waiting to be output. 
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Purpose 

Syntax 

Cononents 

Examples 
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DATA/BASIC Symbolic Debugger 

The T command creates a trace table to trace and 
print the values of specified variables at each 
execution break. 

T{variable-name} 

Variable-name can be either a simple variable or 
an array element. 

Note: Only individual array elements can be 
traced. 

If the variable does not exist or the wrong s~nbol 
table is assigned, the following message displays: 

SYM tV!' FND 

If the command is accepted, a plus sign (+) is 
printed next to the command. 

The trace table may contain up to six variable 
names whose values are printed whenever an 
execution break occurs. 

The trace can be turned on or off by specifying T 
without the variable-name. Simply type T and 
press <RETURN>. The word ON or OFF is displayed 
next to the T command to let you know the status 
of the trace function. 

*TX 

Sets a trace for variable X. 

*** 

*TPRICE(3) 

Sets a trace for the third element of array PRICE. 

*** 

*T <RETURN> OFF 

Turns the trace off. 
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U command 

Purpose 

Syntax 

Comments 

Examples 

7-26 

The U command deletes variables from the trace 
table. 

U{variable-name} 

If you specify a variable-name, the U command 
deletes that variable name from the trace table. 
If you omit the variable-name, U deletes the 
entire trace table. 

*USTATE 

Deletes the variable STATE from the trace table. 

*** 
*UWAGES(3) 

Removes the trace for the third element in array 
WAGES. 

*** 
*U 

Deletes all variables from the trace table. 
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Purpose 

Syntax 

Comments 

Examples 
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The Z command assigns the symbol table to the 
DATA/BASIC program being debugged. 

Z {DICT} file-name item-id 

File-name item-id indicates the DATA/BASIC program 
you wish to debug. 

If a symbol table is present in the same file from 
which the program was compiled, it is 
automatically assigned to the program. However, 
if the symbol table resides in a different file, 
the Z command must be used to assign it. 

*z BP FORMAT 

Assigns the symbol table FORMAT in the BP file to 
the current program. 

*** 

*z DICT BP MAPIT 

Assigns the symbol table MAPIT in the dictionary 
of the BP file to the current program. 
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Using System 
Delimiters 

Cursor 
Positioning 

Opening 
Files 

Repeating 
Operations 
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Programming Hints and Examples 

This chapter contains a number of general coding 
techniques you should keep in mind when writing a 
DATA/BASIC program. 

The REALITY system uses standard attribute, value 
and subvalue delimiters. These should be defined 
once at the beginning of the program, then 
referenced by their symbol names. For example: 

EQUATE AM TO CHAR(254) 

EQUATE VM TO CHAR(253) 

EQUATE SVM TO CHAR(252) 

Attribute Mark 

Value Mark 

Subvalue Mark 

The values are equated to symbols rather than 
assigned to variables (as AM=Char(254)) because 
you don't need to change them during the program 
and by equating them to a symbol they don't 
require accessing a variable location each time 
they are referenced. 

The REALITY system also uses standard Cursor 
Positioning Characters which also should be 
defined only once and then referenced by symbol 
name. For example: 

EQU UP TO CHAR(26) 
EQU DOWN TO CHAR(lO) 
EQU LEFT TO CHAR(21) 
EQU RIGHT TO CHAR(6) 
EQU BELL TO CHAR(7) 

Of course, you can use extended cursor addressing 
(@(-lO), etc.) for all of the above. However, the 
extended cursor addressing symbols can only be 
assigned to variables; they can not be equated to 
a symbol. 

The OPEN statement is very time-consuming and 
should be executed as few times as possible. All 
files should be opened to file variables at the 
beginning of the program; access to the files can 
then be performed by referencing the file 
variables .' 

Operations should be predefined rather than 
repetitively performed. This operation, for 
example: 

X=SPACE(9-LEN(OCONV(COST, 'MD4'))) :OCONV(COST, 'M04') 
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Repeating 
Operations 
(Continued) 

Unknown 
Number of 
Values 

8-4 

should have been written: 

E=OCONV(COST, 'MD4') 
S=SPACE(9-LEN(E» 
X=S:E 

The same is true for the following operation: 

FOR 1=1 TO X*Y+Z(20) 

NEXT I 

should have been written: 

TEMP=X*Y+Z(20) 
FOR 1=1 TO TEMP 

NEXT I 

The following LOOP statement could be used to 
access an unknown number of values from an 
attribute (including null values): 

EQU VM TO CHAR(2S3) 
READV ATTR FROM ID, ATTNO ELSE STOP 
VNO=O 
LOOP 

VNO=VNO+l 
VALUE=FIELD(ATTR,VM,VNO) 

WHILE COL2() #0 DO 
PRINT VALUE 

REPEAT 
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Programming Hints and Examples 

The following sample program finds pythagorean 
triples. 

PRINT 
PRINT 'SOME PYTHAGOREAN TRIPLES ARE:' 
PRINT 
FOR A=1 TO 40 

FOR B=1 TO A-l 
CC=A*A+B*B 
GOSUB 50 
IF C = INT(C) THEN PRINT B,A,C 

NEXT B 
NEXT A 
STOP 

* SQUARE ROOT SUBROUTINE 
50 C=CC/2 

END 

FOR 1=1 TO 20 
X=(C+CC/C)/2 
IF C = X THEN RETURN 
C=X 

NEXT I 
RETURN 
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GUESS PROGRAM 

8-6 

The following sample DATA/BASIC program is a game 
which asks you to guess a number between 0 and 
100. 

END 

HEADING "'N'" 
HISSCORE=O; YOURSCORE=O 
LOOP 

PAGE;* CLEAR SCREEN 
PRINT 'GUESS NUMBERS BETWEEN 0 AND 100' 
PRINT 'MACHINE:' :HISSCORE: ... 
, ':'YOUR:' :YOURSCORE 
PRINT 
NUM=RND(101) 
FLAG = 1 
FOR 1=1 TO 6 WHILE FLAG 

PRINT 'GUESS ': I :' ': 
INPUT GUESS 
BEGIN CASE 

CASE GUESS<NUM 
PRINT 'HIGHER' 

CASE GUESS>NUM 
PRINT 'LOWER' 

CASE 1 
FLAG = 0 

END CASE 
NEXT I 
PRINT 
IF FLAG THEN 

PRINT 'YOU LOST, YOU DUMMY; YOUR: ... 
NUMBER WAS ':NUM 
HISSCORE=HISSCORE+1 

END ELSE 
PRINT "YOU WON! GREAT! FABULOUS!!" 
YOURSCORE=YOURSCORE+1 

END 
PRINT 
PRINT 'AGAIN?': 
INPUT X 

WHILE [1,1] # 'N' DO REPEAT 
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INV- INQ PROGRAM 
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The following program queries an inventory file. 
It reads the dictionary of the INV file to get the 
attribute numbers of the part description (DESC) 
and the quantity-on-hand (QOH). It then prompts 
the user for a part number which is the item-id of 
an item in INV. It uses the attribute numbers to 
read and display the part description and 
quantity-on-hand. The program loops until a null 
part number is entered. 

*---- Get attribute definitions from DICT INV 
OPEN 'DICT','INV' ELSE 

*----

*----

*----

END 

PRINT 'CANNOT OPEN "DICT INV"'; STOP 
END 

READV DESC.AMT FROM 'DESC',2 ELSE 
PRINT 'CANT READ "DESC" ATTR'; STOP 

END 

READV QOH.AMT FROM 'QOH',2 ELSE 
PRINT 'CANT READ "QOH" ATTR'; STOP 

END 

Open data portion of INV 
OPEN 'INV' ELSE 

PRINT 'CANNOT OPEN "INV"'; STOP 
END 
Prompt for part number 
LOOP 

PRINT 
PRINT 'PART-NUMBER ': 
INPUT PN 

WHILE PN # "" DO 
READ ITEM FROM PN THEN 

PRINT DESCRIPTION AND QUANTITY-ON-HAND 
PRINT 'DESCRIPTION - ': ITEM<DESC.AMT> 
PRINT 'QTY-ON-HAND - ': ITEM<QOH.AMT> 

END ELSE 
PRINT 'CANNOT FIND THAT PART ':PN 

END 
REPEAT 
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The following DATA/BASIC program finds the area of 
various geometric figures. 

* 
* 

Display figure menu 

EQUATE ERASE TO CHAR(12) 
T=25; C=45 
PRINT ERASE 
PRINT @(-4):@(T-3,4):'THIS PROGRAM FINDS THE' 
PRINT @(T-3):'AREAS OF GEOMETRIC FIGURES. ': 
PRINT @(T+3,7):'TYPE':@(C-2):'CODE' 
PRINT @(T):'-------------- ----, 
PRINT @(T):'RECTANGLE':@(C):'l' 
PRINT @(T):'CIRCLE':@(C):'2' 
PRINT @(T):'TRIANGLE':@(C):'3' 
PRINT @(T):'PARALLELOGRAM':@(C):'4' 
PRINT @(T):'RHOMBUS':@(C):'5' 
PRINT @(T):'TRAPEZOID':@(C):'6' 

* Prompt for selection 
P=@ ( 1,17) : 'ENTER ' 
Q=@(1,18):'ENTER ' 
R=@(1,19):'ENTER ' 
AREA=@(1,20):'AREA = ' 
PRINT @(1,16):'ENTER A FIGURE TYPE CODE': 

10 PRINT @(26,16):' ':@(25,16):; INPUT CODE 

* 
* 

* 
* 

* 
* 

BEGIN CASE 

Rectangle 
CASE CODE = 1 

PRINT P:'LENGTH':; INPUT LENGTH 
PRINT Q:'WIDTH ':; INPUT WIDTH 
PRINT AREA:LENGTH*WIDTH: 

Circle 
CASE CODE = 2 

PRINT P:'RADIUS':; INPUT RADIUS 
PRINT AREA:RADIUS*RADIUS*3.1416 

Triangle 
CASE CODE = 3 

PRINT P: 'BASE':; INPUT BASE 
PRINT Q:'ALTITUDE':; INPUT ALTITUDE 
PRINT AREA:BASE*ALTITUDE/2 
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* 

* 

Parallelogram 
CASE CODE == 4 

PRINT P:'BASE':; INPUT BASE 
PRINT Q:'HEIGHT':; INPUT HEIGHT 
PRINT AREA:BASE*HEIGHT 

Rhombus 
CASE CODE == 5 

PRINT P:'LENGTH OF FIRST DIAGONAL': ... 
; INPUT DIAG1 
PRINT Q:'LENGTH OF SECOND DIAGONAL': ... 
; INPUT DIAG2 

PRINT AREA:DIAG1*DIAG2/2 

* Trapezoid 
CASE CODE == 6 

PRINT P:'LENGTH OF FIRST BASE': ... 
; INPUT BASEl 
PRINT Q:'LENGTH OF SECOND BASE': ... 
; INPUT BASE2 
PRINT R:'HEIGHT':; INPUT HEIGHT 
PRINT AREA:HEIGHT*(BASE1+BASE2)/2 
CASE CODE <lOR CODE >6 
PRINT @(1,18):'ILLEGAL FIGURE CODE' 
END CASE 

20 PRINT @(1,22): 'ENTER CR TO CONTINUE" 
"OR X TO QUIT':; INPUT X 

END 

IF X MATCHES " THEN 
FOR 1==20 TO 17 STEP -1 

PRINT @(O,I):EOL: 
NEXT I 
GOTO 10 

END 
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This program prints a profits report. A select 
must be performed before running this program. 

EQU AM TO CHAR(254), VM TO CHAR(253) 
BUDGET = 0; REV.BUDGET = 

* Input from file 
* Total attributes 5, 7, and 23 

OPEN 'PROJ' ELSE 
PRINT "CANT OPEN PROJ"; STOP 

END 

READ TOT.PRC FROM 'TOT.PRC' ELSE 
PRINT "CANT READ TOT.PRC"; STOP 

END 

READ REV.TOT.PRC FROM "REV.TOT.PRC" ELSE 
PRINT "CANT READ REV.TOT.PRC" 
STOP 

END 

READ NUM.UNITS FROM 'NUM.UNITS' ELSE 
PRINT "CANT READ NUM.UNITS"; STOP 

END 

LOOP WHILE READNEXT ID DO 
IF LEN(ID) # Y THEN PRINT 

"I.D. NOT 7 CHARACTERS"; STOP 
END 
READ ITEM FROM ID ELSE 

PRINT "CANT READ ":ID; STOP 
END 
BUDGET = BUDGET + ITEM<5> 
IF ITEM<7> > a THEN 

REV.BUDGET = REV.BUDGET + ITEM<7> 
END 
REV.BUDGET = REV.BUDGET + : ... 
SUMMATION(ITEM<23» 

REPEAT 

* Convert to dollars and compute budget totals 

BUDGET = BUDGET/lOa 
REV.BUDGET = REV.BUDGET/lOO 
TOT.PRC = TOT.PRC/lOO 
REV.TOT.PRC=REV.TOT.PRC/lOO 
OVER. UNDER = BUDGET - REV.BUDGET 
TOT.PRC.O.U = TOT.PRC-REV.TOT.PRC 
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* Compute profits 

PROJ.PROF = TOT.PRC-BUDGET 
REV.PROJ.PROF = REV.TOT.PRC-REV.BUDGET 
PROJ.PROF.O.U.= PROJ.PROF-REV.PROJ.PROF 

* Compute per/unit profits and percentages 

PUI = PROJ.PROF/NUM.UNITS 
PU2 = REV.PROJ.PROF/NUM.UNITS 
PU3 = PROJ.PROF.O.U.jNUM.UNITS 
PI PROJ.PROF/(TOT.PRCjIOO) 
P2 REV.PROJ.PROF/(REV.TOT.PRCjIOO) 

* Print 

END 

FMT = 'R2,#14' 
PRINT 
PRINT " BUDGET: ... 
REV-BUDGET": 
PRINT" OVER/UNDER" 
PRINT" TOTAL SALES PRICE ":TOT.PRC: ... 
FMT:REV.TOT.PRC FMT:TOT.PRC.O.UFMT 
PRINT" TOTAL COST " : BUDGET: ... 
FMT:REV.BUDGET FMT:O.U FMT 
PRINT" PROJECTED PROFIT ":PROJ.PROF: ... 
FMT:REV.PROJ.PROF FMT:PROJ.PROF.O.U FMT 
PRINT" PER UNIT " : ... 
PUI FMT:PU2 FMT:PU2 FMT 
PRINT" AS % OF SALES " : PI FMT: ... 
P2 FMT 
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Appendix A. ASCII, Hexadecimal and Decimal Table 

DECIMAL HEXADECIMAL ASCII DECIMAL HEXADECIMAL ASCII 

000 00 NUL 046 2E . 
001 01 SOH 047 2F / 
002 02 STX 048 30 0 
003 03 ETX 049 31 1 
004 04 EaT 050 32 2 
005 05 ENQ 051 . 33 3 
006 06 ACK 052 34 4 
007 07 BEL 053 35 5 
008 08 BS 054 36 6 
009 09 HT 055 37 7 
010 OA LF 056 38 8 
011 OB VT 057 39 9 
012 OC FF 058 3A 
013 OD CR 059 3B . , 
014 OE SO 060 3C < 
015 OF SI 061 3D = 
016 10 DLE 062 3E > 
017 11 DC1 063 3F ? 
018 12 DC2 064 40 @ 
019 13 DC3 065 41 A 
020 14 OC4 066 42 B 
021 15 NAK 067 43 C 
022 16 SYN 068 44 D 
023 17 ETB 069 45 E 
024 18 CAN 070 46 F 
025 19 EM 071 47 G 
026 lA SUB 072 48 H 
027 1B ESC 073 49 I 
028 1C FS 074 4A J 
029 ID GS 075 4B K 
030 IE RS 076 4C L 
031 IF US 077 4D M 
032 20 SPACE 078 4E N 
033 21 079 4F a 
034 22 " 080 50 P 
035 23 # 081 51 Q 
036 24 $ 082 52 R 
037 25 % 083 53 S 
038 26 & 084 54 T 
039 27 085 55 U 
040 28 ( 086 56 V 
041 29 ) 087 57 W 
042 2A * 088 58 x 
043 2B + 089 59 Y 
044 2C , 090 5A z 
045 20 091 5B [ 
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DECIMAL HEXADECIMAL ASCII DECIMAL HEXADECIMAL ASCII 

092 5C \ 138 8A 
093 50 ] 139 8B 
094 5E A 140 8C 
095 5F 141 80 
096 60 T 142 8E 
097 61 a 143 8F 
098 62 b 144 90 
099 63 c 145 91 
100 64 d 146 92 
101 65 e 147 93 
102 66 f 148 94 
103 67 g 149 95 
104 68 h 150 96 
105 69 i 151 97 
106 6A j 152 98 
107 6B k 153 99 
108 6C 1 154 9A 
109 60 m 155 9B 
110 6E n 156 9C 
III 6F 0 157 90 
112 70 P 158 9E 
113 71 q 159 9F 
114 72 r 160 AO 
115 73 s 161 A1 
116 74 t 162 A2 
117 75 u 163 A3 
118 76 v 164 A4 
119 77 w 165 AS 
120 78 x 166 A6 
121 79 Y 167 A7 
122 7A z 168 A8 
123 7B { 169 A9 
124 7C I 170 AA I 
125 70 } 171 AB 
126 7E 172 AC 
127 7F OEL 173 AO 
128 80 174 AE 
129 81 175 AF 
130 82 176 BO 
131 83 177 B1 
132 84 178 B2 
133 85 179 B3 
134 86 180 B4 
135 87 181 B5 
136 88 182 B6 
137 89 183 B7 
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DECIMAL HEXADECIMAL ASCII DECIMAL HEXADECIMAL ASCII 

184 B8 220 OC 
185 B9 221 OD 
186 BA 222 OE 
187 BB 223 OF 
188 BC 224 EO 
189 BO 225 . E1 
190 BE 226 E2 
191 BF 227 E3 
192 CO 228 E4 
193 C1 229 E5 
194 C2 230 E6 
195 C3 231 E7 
196 C4 232 E8 
197 C5 233 E9 
198 C6 234 EA 
199 C7 235 EB 
200 C8 236 EC 
201 C9 237 EO 
202 CA 238 EE 
203 CB 239 EF 
204 CC 240 FO 
205 CO 241 F1 
206 CE 242 F2 
207 CF 243 F3 
208 00 244 F4 
209 01 245 F5 
210 02 246 F6 
211 03 247 F7 
212 04 248 F8 
213 05 249 F9 
214 06 250 FA 
215 07 251 FB SB 
216 08 252 FC SVM 
217 09 253 FO VM 
218 OA 254 FE AM 
219 OB 255 FF SM 
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Appendix B. DATA/BASIC Messages 

This appendix presents a list of the messages 
which may occur when you compile or run your 
DATA/BASIC program. For a complete explanation of 
these messages, refer to the manual titled System 
Messages. 

[83] FRAME IS PART OF BASIC RUNTIME - NOT 
UNLOCKED 

[86] FILE REFERENCE ATTEMPTED ON FILE NOT 
PREVIOUSLY OPENED 

[89] FATAL ATTEMPT TO UPDATE BY PROCESS THAT 
HAS GROUP READ LOCKED! 

CATALOGED PROGRAM HAS xxx MISMATCHES (225) 

[241] 'xxx' CATALOGED: xxx FRAMES USED 

[310] ITEM IS LOCKED BY LINE xxx 

[604] 'xxx' IS AN UNDEFINED LABEL REFERENCE 

[960] 'xxx' READ LOCK CLEARED 

[961] 'xxx' UPDATE LOCK CLEARED 

[962] 'xxx' NOT UPDATE LOCKED BY THIS LINE 

LIt FID .... FID .... FID .... FID .... FID .... 
FID .... FID .... FID .... FID.... (963) 

NOT READ LOCKED BY THIS LINE [964] 

[965] CURRENT READ/UPDATE LOCK TABLE SIZE IS 
xxx DEFAULT READ/UPDATE LOCK TABLE 
SIZE IS xxx 

[966] READ/UPDATE LOCK TABLE MUST BE EMPTY TO 
CHANGE THE SIZE 

[967] SIZE MUST BE IN THE RANGE 1 TO xxx 

[970] CURRENT ITEM LOCK TABLE SIZE IS xxx 
DEFAULT ITEM LOCK 'rABLE SIZE IS xxx 

[971] ITEM LOCK TABLE MUST BE EMPTY TO CHANGE 
THE SIZE 

LIt LEVEL LOCK .... LOCK .... LOCK .... LOCK .... 
LOCK ..•. LOCK .... LOCK.... (972) 

[973] xxx LOCKS LISTED 
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Messages (Continued) 
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LI# FILEBASE ITEM ID ........................ . 
. ........ LOCK' ... BY' (974) 

[975] 

[976] 

[BO] 

[B9] 

[BlO] 

[Bll] 

[B12] 

[B13] 

[B14] 

[B15] 

[B16] 

[B17] 

[B18] 

[B19] 

[B20] 

[B2l] 

[B22] 

[B23] 

[B24] 

ITEM LOCKED BY LINE xxx AT LEVEL xxx 

'xxx' UNLOCKED 

COMPILATION COMPLETED 

WRITE, DELETE, OR CLEARFILE OPERATION 
ATTEMPTED ON READ ONLY FILE 

VARIABLE HAS NOT BEEN ASSIGNED A VALUE; 
ZERO USED! 

TAPE RECORD TRUNCATED TO x BYTES! 

FILE HAS NOT BEEN OPENED 

NULL CONVERSION CODE IS ILLEGAL; NO 
CONVERSION DONE! 

BAD STACK DESCRIPTOR 

ILLEGAL OPCODE: xx 

NONNUMERIC DATA WHEN NUMERIC REQUIRED; 
ZERO USED! 

ARRAY SUBSCRIPT OUT-OF-RANGE, ABORT! 

ATTRIBUTE NUMBER LESS THAN 1 IS ILLEGAL 

ILLEGAL PATTERN 

COLI OR COL2 USED PRIOR TO EXECUTING A 
FIELD STMT; ZERO USED! 

MATREAD: NUMBER OF ATTRIBUTES EXCEEDS 
VECTOR SIZE 

BRANCH INDEX OF 'x' IS ILLEGAL; BRANCH 
TAKEN TO FIRST STATEMENT-LABEL! 

BRANCH INDEX OF 'x' EXCEEDS NUMBER OF 
STATEMENT-LABELS; BRANCH TAKEN TO LAST 
STATEMENT-LABEL! 

DIVIDE BY ZERO; RESULT ZERO! 
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[B25] 

[B26] 

[B27] 

[B28] 

[B29] 

[B30] 

[B31] 

[B32] 

[B33] 

[B34] 

[B35] 

[B36] 

[B37] 

[B38] 

[B39] 

[B40] 

[B41] 

[B50] 

[B51] 

[B52] 

[B54] 

Appendix B. DATA/BASIC Messages 

PROGRAM 'x' HAS NOT BEEN CATALOGED 

'UNLOCK x' ATTEMPT BEFORE LOCK! 

RETURN EXECUTED WITH NO GOSUB 

NOT ENOUGH WORK SPACE 

CALLING PROGRAM MUST BE CATALOGED 

ARRAY SIZE MISMATCH 

STACK OVERFLOW 

PAGE HEADING EXCEEDS MAXIMUM OF 1400 
CHARACTERS 

PRECISION DECLARED IN SUBPROGRAM 'x' 

INSUFFICIENT NUMBER OF PARAMETERS PASSED 
TO EXTERNAL SUBROUTINE; ABORT! 

'M/DICT' INVALID OBJECT OF 'CLEARFILE'; 
IGNORED! 

SYSTEM DICT ILLEGAL OBJECT OF "CLEARFILE"; 
ABORT! 

EXCESSIVE NUMBER OF PARAMETERS PASSED TO 
EXTERNAL SUBROUTINE; ABORT! 

MATWRITE INCREASED THE NUMBER OF 
ATTRIBUTES 

DIVISION OVERFLOW; RESULT IN DOUBT! 

PAGE FOOTING EXCEEDS MAXIMUM OF 400 
CHARACTERS 

STRING EXCEEDED ALLOWABLE LENGTH. 

FUNCTION WITH ARGUMENT VALUE <= 0 
UNDEFINED; ZERO RETURNED! 

NEGATIVE VALUE RAISED TO NON-INTEGER 
VALUE. ZERO RETURNED! 

STRING LENGTH GREATER THAN 32760. 
TRUNCATED! 

OVERFLOW; RESULT SUSPECT! 
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Messages (Continued) 

[B55] 

[B60] 

[B98] 

MAT READ/WRITE OPERATION MUST BE TO/FROM A 
VECTOR 

PROCWRITE ATTEMPTED OUTSIDE OF PROC MODE 

GARBAGE COLLECTION/BUFFER UTILIZATION 
REPORT 

NUMBER OF TIMES GARBAGE COLLECTED: x 
TOTAL NUMBER OF BYTES BUFFER USED: x 
TOTAL NUMBER OF BYTES ABANDONED x 

** BUFFER USAGE =* 

BUFFERS/SIZE 50 BYTES 150 BYTES 250 BYTES 
-------- --------- ---------

USED x x x 
REUSED x x x 
ABANDONED x x x 

[B99] 

*--OR MULTIPLES THEREOF 

MAXIMUM NUMBER OF NEW CONTEXT LEVELS 
EXCEEDED 

[BI00] COMPILATION ABORTED; NO OBJECT CODE 
PRODUCED. 

[BIOI] MISSING "END", "NEXT", "WHILE", "UNTIL", 
"REPEAT" OR "ELSE"; COMPILATION ABORTED, 
NO OBJECT CODE PRODUCED. 

[B102] BAD STATEMENT 

[B103] LABEL 'x' IS MISSING 

[B104] LABEL 'x' IS DOUBLY DEFINED 

[BIOS] 'x' HAS NOT BEEN DIMENSIONED 

[BI06] 'x' HAS BEEN DIMENSIONED AND USED 
WITHOUT SUBSCRIPTS 

[B107] "ELSE" CLAUSE MISSING 

[BI08] "NEXT" STATEMENT MISSING 

[B109] VARIABLE MISSING IN "NEXT" STATEMENT 
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Messages (Continued) 

[B110] INVALID 'END' STATEMENT 

[B111] "UNTIL" OR "WHILE" MISSING IN "LOOP" 
STATEMENT 

[Bl12] "REPEAT" MISSING IN "LOOP" STATEMENT 

[Bl13] TERMINATOR MISSING 

[Bl14] MAXIMUM NUMBER OF VARIABLES EXCEEDED 

[B11S] LABEL 'x' IS USED BEFORE THE EQUATE 
STMT 

[Bl16] LABEL 'x' IS USED BEFORE THE COMMON 
STMT. 

[Bl17] LABEL 'x' IS MISSING A SUBSCRIPT LIST 

[Bl18] LABEL 'x' IS THE OBJECT OF AN EQUATE 
STMT AND IS MISSING. 

[Bl19] WARNING - PRECISION VALUE OUT OF RANGE -
IGNORED! 

[B120] WARNING - MULTIPLE PRECISION STATEMENTS -
IGNORED! 

[B121] LABEL 'x' IS A CONSTANT AND CAN NOT BE 
WRITTEN INTO 

[B122] LABEL 'x' IS IMPROPER TYPE AS OBJECT 
OF EQUATE 

[B123] UNMATCHED "NEXT", "REPEAT" OR "END CASE"; 
COMPILATION ABORTED, NO OBJECT CODE 
PRODUCED! 

[B124] INVALID USE OF RESERVED WORD 

[B125] RESERVED WORD USED AS A LABEL. EXAMPLE: 
'ELSE=S' 

[B126] ITEM-LIST 'x' HAS NOT BEEN CATALOGED WITH 
THE SHARE VERB 

[B128] SYMBOL 'x' EQUATED TO AN ARRAY ELEMENT 
WHICH IS OUT OF RANGE 

[B199] PRECISION GREATER THAN 6 
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Messages (Continued) 

System Error 
Messages 

[B641] HOLD FILE #x ADDED; 

ATTEMPT TO READ FROM A NON-SELECT VARIABLE (B900) 
[B1000] *** 'LF' OR 'G' NOT ALLOWED AFTER FATAL 

MSG *** 
[B999] FILE: file-name 

ITEM: item-id 
COMPILED: date AT time 
PRECISION: n 

If a DATA/BASIC program aborts with a System Error 
Message and enters the debugger (which prompts 
with an "!"), you may determine the EDITOR line 
number of the statement which was being executed 
when the error occurred by typing in: 

!G155.1 <RETURN> 

The system responds with: 

LINE xx [BO] COMPILATION COMPLETED. 
FILE: file-name 
ITEM: item-id 
COMPILED: date AT time 
PRECISION: n 
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Variable Structure 

Introduction 

Descriptor 
Structure 

Free Storage 

Buffer 
Allocation 
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The data area used by a DATA/BASIC program 
consists of a descriptor table, free storage area, 
and a buffer size table. 

The descriptor table contains In' entries of 10 
bytes each, where In' is the number of variables 
(including array elements) .in the program. The 
current limit on the number of descriptors is 
3224. A descriptor contains two bytes of type 
code which identify the type of the descriptor and 
one of the following: 

Six byte binary number 

Seven byte string 
terminated by an SM 

Six byte pointer to the 
free space area 

Base (4 bytes), modulo (2 
bytes) separation (2 bytes) 

Six byte pointer to a 
cataloged subroutine 

For numeric variables. 

For string values of 
seven characters or 
less. 

For string values 
with more than seven 
characters. 

For file-variables. 

For cataloged program 
names. 

For more information on descriptor structure, 
refer to the topic titled "BASIC Verb with Map 
Option" in Chapter 6, "DATA/BASIC Commands 
Entered at TCL". 

The free storage area is made up of buffers of 
various S1zes. These buffers are assigned to a 
variable if the string to be stored in the 
variable cannot fit in its descriptor (that is, 
the string has more than seven characters). A 
pointer to this area is stored in the descriptor. 

Strings longer than 7 bytes are placed in 
storage buffers located in the free storage space. 

Buffers are 50 bytes, 150 bytes, or multiples of 
250 bytes in length. When a string requires a new 
buffer, the store processor looks in a table of 
abandoned buffers for a buffer of the appropriate 
size. If one cannot be found, a buffer size is 
calculated, and a buffer of the same size is then 
allocated to the variable in question. 
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Variable Structure (Continued) 
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Allocating free storage this way makes the buffer 
larger than the string it will contain, so that 
larger s~rings can be stored in the same buffer. 
This is important because of the allocation 
procedure. 

Initially, free storage is one contiguous block of 
space. Buffers are allocated from the beginning 
of the free storage area. When a string is 
assigned to a variable which exceeds the 
variable's current buffer size, the buffer is 
abandoned and a new buffer is allocated from the 
remaining contiguous portion of free storage. 

If there is not enough contiguous space for the 
new buffer, a procedure called "garbage 
collection" takes place. Garbage collection 
collects the abandoned buffer space and forms a 
single block of contiguous space. If there still 
is not enough contiguous space, the program 
terminates with the message: 

[B28] NOr ENOUGH IDRK SPACE 
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Variable Allocation 

Introduction 

Passing 
Values: 
Subroutines 

Variables are allocated descriptors in the 
following order: 

1. Common variables 

2. Simple variables 

3. Dimensioned variables 

Note: If the 'B' option is used with the BASIC 
verb, dimensioned variables are allocated 
descriptors before simple variables. 

The arrangement of descriptors for a main program 
and a subroutine may be illustrated with the 
following figure: 

Values passed through argmnent list 

DESCRIPIORS CQMM)N Variables Variables 

87-1360 

Used by main Used local! y Used locally 
program and by main by subroutine 
subroutine program on! y program 

program only 

Figure C-l. Passing Values between Programs 

Variables declared as COMMON share the same 
locations. There is a one-to-one correspondence 
between the variables in both COMMON statements. 

When values are passed through the argument list 
by CALL and SUBROUTINE statements, the values are 
copied back and forth between the two local areas 
as indicated in Figure C-l above. 
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Variable Allocation (Continued) 

Passing 
Values: 
CHAINed and 
ENTERed 
Programs 
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If subroutine calls are nested, the arrangement of 
descriptors is as follows: 

Values passed through argument list 

COMMON Variables Variables Variables 

Used by main Used locally Used locally Used locally 
program and by main by subroutine 1 by second 
subroutine program only program only subroutine 

program only 

Figure C-2. Passing Values Through Nested 
Subroutine Programs 

Values passed through the argument list are copied 
as indicated in Figure C-2 above. 

Note: You may not execute a CHAIN or ENTER 
statement from a subroutine, but you can 
CHAIN to or ENTER a program that calls a 
subroutine. 

Value passing is different when programs are 
CHAINed or ENTERed. No copying takes place, 
therefore values that are to be passed must be 
declared as COMMON variables. 

Executing the RUN verb with the 'I' option 
guarantees that the common area will not be 
reinitialized when CHAINing. 
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Variable Allocation (Continued) 
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Figure C-3 illustrates the descriptor arrangement 
for CHAINed or ENTERed programs: 

Program 1 COMM)N variables 

Used by both Used locally by first program. 
Programs. These will be lost when CHAIN 

or ENl'ER occurs. 

Program 2 COMM)N variables 

(Same locations Used locally by second program. 
as for first Overwrites variables in first 
program. ) program. 

Figure C-3. Value Passing with CHAINed or ENTERed 
Programs 

CAUTION 

If the CHAINed or ENTERed programs have 
COMMON areas of different S1zes, some 
COMMON variables may get overwritten. 

For example, if the second program (i.e., the one 
that you CHAIN to or ENTER) has a smaller COMMON 
area than the first program, some COMMON variables 
may be lost. 
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Appendix D. User Exit Conversions 

The following user exits have been supplied to 
perform special processing when used in an ICONV 
or OCONV intrinsic function. 

Conversion 

U307A 

U407A 

U50BB 

U10DD 

UOOEO 

U10EO 

U20EO 

Meaning and Usage 

Causes terminal to "sleep" until the 
specified time (in 24-hour format) 
is reached. .Example: DUMMY = 
ICONV("9:00" , "U307A") causes the 
process to "sleep" until 9:00 am. 

Causes terminal to "sleep" until the 
specified number of seconds is 
reached. Example: DUMMY = 
ICONV(30,"U407A") causes the process 
to "sleep" for 30 seconds. 

Returns line number and account 
name. (Similar to TCL verb WHO). 
Example: WHO = OCONV(0,"U50BB") 
might assign the string "1 SYSPROG". 

Returns the system serial number as 
specified by the hardware. Example: 
SN = OCONV(0,"U10DD") might assign 
the value 1279. 

Returns a zero if executing a 
noncataloged program and a one if 
program is cataloged. Example: 
CATALOGED = OCONV(O,"UOOEO") 

Returns options specified at run­
time in input line in alphabetic 
order, commas removed. Example: 
OPTIONS=ICONV(0,"U10EO") assigns the 
string "DGT" if the options (G,T,D) 
are used with the RUN verb or with 
the cataloged program name. 

Returns TCL input statement (not 
valid if program run from a PROC). 
The verb, redundant blanks, and 
options are removed. Remaining 
blanks are replaced with attribute 
marks. Example: STMT = 
OCONV(0,"U20EO") returns the string 
"Bp .... TEST .... PGM1" if the TCL input 
statement is "RUN BP TEST PGM1 (T)". 
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Conversion 

U30EO 

U40EO 

U60EO 

U70EO 

uaOEO 

U90EOt 

D-2 

Meaning and Usage 

Returns a one if a command 
generating a select list has 
previously been processed (either 
from TCL or within a PROC). Returns 
zero otherwise (including a 
DATA/BASIC SELECT). Example: SEL = 
OCONV( 0, "U30EO") . 

Toggles printing of warning messages 
during run-time (i.e., toggles the 
'5' option of the RUN verb). 
Example: DUMJ.'1Y = ICONV(0,"U40EO"). 

Returns current setting of terminal 
page width. Example: TSIZE = 
OCONV( 0, "U60EO") . 

Sets terminal echo ON (similar to 
TCL verb NOHUSH). Example: DUMMY 
OCONV(0,"U70EO"). 

Sets terminal echo OFF (similar to 
TCL verb HUSH). Example: DUMMY = 
OCONV( 0, "UaOEO") . 

Returns the specified number 
concatenated to the character 
indicated by "t". Example: AMOUNT 
OCONV(100,"U90EO$") returns the 
string "$100". 
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Appendix E. Mask Character Conversions 

The following mask character conversions are 
available for DATA/BASIC. 

Conversion 

MCA 

MC/A 

MCN 

MC/N 

MCB 

MC/B 

MCC;x;y 

MCL 

MCU 

MCT 

MCP 

Meaning and Usage 

Returns only the alphabetic values 
from the input string. 

Returns only.the nonalphabetic 
characters from the input string. 

Returns only the numeric characters 
from the input string. 

Returns only the nonnumeric 
characters from the input string. 

Returns just the alphabetic and 
numeric characters from the input 
string. 

Removes the alphabetic and numeric 
characters from the input string. 

Changes all occurrences of string 
'x' to string 'y' in the input 
string. 

Converts all upper case characters 
to lower case. 

Converts all lower case characters 
to upper case. 

(Text). Converts all upper case 
characters to lower case starting 
with the second character in each 
word. This also forces the first 
character to upper case if 
necessary. 

Converts all nonprintable characters 
(X'OO'-X'lF', X'80'-X'FA') to tildes 
( ~) . 
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Conversion 

MCPN 

Meaning and Usage 

Same as MCP, but whenever a 
nonprintable character is converted 
to a tilde, the tilde is followed by 
the two character hex representation 
of the overwritten character. For 
example, the string: 

ABCxDEFyGH 

where 'x' is a <CTRL>A and 'y' is a 
<CTRL>E is returned as: 

MCDX Converts the input hex value to its 
equivalent hex value. 

MCXD Converts the input hex value to its 
equivalent decimal value. 

Note: MCDX and MCXD each perform the opposite 
function if called from DATA/BASIC with an 
ICONV rather than an OCONV. 
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Appendix F. Date Conversions 

The following date conversions are available in 
DATA/BASIC. In each case, the conversion is 
applied to a date in internal format. These 
conversions are used with the OCONV intrinsic 
function as well as in output format strings. 

Conversion 

D{n}{s} 

DI 

DD 

DJ 

DM 

D~ 

Meaning and Usage 

The value n is an optional single 
digit specifying the number of 
digits to be printed in the year 
field. 0, 1, 2, 3, and 4 are 
acceptable values (4 is default). 

The value s is an optional 
nonnumeric character to be used as 
the separator between day, month and 
year on output. If s is not 
specified, the abbreaviation of the 
month is returned. If s is 
specified, the numeric value of the 
month is returned. 

Internal date. This is a special 
case of date conversion. It allows 
you to convert from external to 
internal format as an output 
conversion, the inverse of the 
normal D conversion. This is a way 
to handle dates which are stored in 
a file in external format. 

Because DI is used as an output 
conversion, it may be specified as a 
DATA/BASIC format string to convert 
a date to internal format. (Remember 
that conversions within DATA/BASIC 
format strings are always output 
conversions. For example: 

INPUT input.date 
internal.date = input.date '01' 

Returns the day of the month. 

Returns the Julian day of the year 
as a number from 1 to 365 (366 in a 
leap year). 

Returns the month as a number 
from 1 to 12. 

Returns the name of the month. 
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Examples 
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Conversion 

DQ 

DW 

DWA 

DY{n} 

Meaning and Usage 

Returns the quarter as a number from 
1 to 4. 

Returns the day of the week as a 
number from 1 to 7, where Monday is 
1 and Sunday is 7. 

Returns the name of the day of the 
week. 

Returns the year. If the optional 
'n' is present and in the range of 0 
to 4, it returns the rightmost 'n' 
digits of the year. If 'n' is not 
present or is in the range of 5 to 
9, the year defaults to 4 digits. 

In all of the following examples, DAY = DATE() 
6940 (DECEMBER 31, 1986). 

Conversion 

PRINT OCONV(DAY, 'D') 

PRINT OCONV(DAy,'D2') 

PRINT OCONV(DAY, 'D2/') 

PRINT OCONV(DAY,'DWA') 

PRINT DAY 'DY' 

PRINT DAY 'DM' 

And the final example: 

*** 

PRINT DAY 'DWA':", ": DAY 'DMA': 
" ":DAY 'DD':", ":DAY 'DY' 

Returns: 

WEDNESDAY, DECEMBER 31, 1986 

Result 

31 DEC 1986 

31 DEC 86 

12/31/86 

WEDNESDAY 

1986 

12 
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Appendix G. Using Denationalization from DATA/BASIC 

This appendix explains how to denationalize your 
DATA/BASIC code for users who may need to use 
different languages with the same program. For 
more information on denationalization, refer to 
the Developer's Guide to Denationalization. 

There are no utility programs that implement 
denationalization on your DATA/BASIC programs, so 
you must follow a number ot steps to make your 
program messages work properly. 

1. Logon to the account called DENAT. The 
following menu appears: 

MAIN MENU 

1. Language table maintenance 
2. Error message file maintenance 
3. Character tables maintenance 
4. List file names 
5. Exit to TCL 
6. Logoff 

Enter selection: 

Figure G-1. DENAT Main Menu 

2. 

3 . 

Select option 5, Exit to TCL. 

Create a file in the DENAT account for the 
text strings output by your DATA/BASIC 
program. 

You should create at least one file for each 
language used on the system. 

The number of files per language should be 
equal, and each file should be named 
according to its language. For example, a 
system in Montreal might have files named 
ENGLISH.MSGS and FRENCH.MSGS. 

When you have created as many files as you 
need, type MENU <RETURN> to return to the 
Main Menu. 

Add the language files to the denational­
ization tables so your programs can find the 
files for the language being used by the 
invoking process. 
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Step 3 (Continued) 
Select option 1, Language table maintenance, 
from the Main Menu. 

The following menu appears: 

Language maintenance 

1. Add a message 
2. Replace a message 
3. Delete a message 
4. Display a message 
5. Create a new message class 
6. Translate a message 
7. Load a message 
8. Define a new language 

Enter selection: 

Figure G-2. Language Maintenance Menu 

G-2 

Select option 5, Create a new message class. 

When you are prompted for a source file name, 
type in your language file name. A separate 
source file name must be typed for each 
language to be used by the program, but only 
one can be input at a time. 

When you are prompted for a class number, 
type in a number not used by the 
denationalization system software. Any 
integer between 40 and 79 is valid if it is 
not already in use. If the class number you 
choose is in use, the following message 
displays: 

[415] 'CLASSxx' EXISTS ON FILE 

When you are prompted for a description of 
the class, type in a brief description of the 
messages, for example, APPLICATION.MSGS.FILES. 
Press <RETURN>. The following text displays: 
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Step 3 (Continued) 

Step 4 
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This routine is for the input of messages. Messages are keyed in as 
nonnal input. All characters are accepted. as input except for the 
escape key, which is used. to delimit hex strings fran character strings. 
The following characters have special meaning when entered. as the last 
character on any input line: 
% -- will be replaced by a X' FE ' 
: -- will be replace by a X' FD' 
+ -- will be replaced by a X'FC'. This will supress a cr/lf when the 

message is preceded by the PRI.'MSG or 
CRLFMSG routine. 

Input message or <RETURN> to process 

Figure G-3. Entering a Message 

4 . 

Enter the name of the appropriate message 
file (e.g., ENGLISH.I). After you enter each 
message, the system displays: 

Message number 'n' inserted 

Write down the message numbers for each file 
and store them in a safe place for future 
reference. When you have entered all the 
message files, press <RETURN> to terminate 
input. 

Repeat this process for each language. 

Select option 7, Load a message, from the 
Language maintenance menu. 

When you are prompted for a source file name 
and message class, type in the entries you 
made in the previous steps. 

When you are prompted for a language number 
or name, type in the name of the destination 
language or the number that defines it. Type 
a question mark (?) to see a list of all the 
available languages. 

The following message displays: 

[9100] 'CLASSxx' loaded. 

Repeat these procedures for each language 
file on the system. 
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Step 5 

G-4 

s. Insert code blocks to handle the messages 
into your programs at every point where text 
strings are output. 

Do not hard code your program's messages. 
place them in the files you defined in steps 
1 through 3. 

Note: Good programming practice dictates 
that you make the item-id of each item 
containing messages for a program the 
same as the item-id of the program 
itself. This makes message 
maintenance much easier and keeps the 
item-ids segregated from your code. 

Your message handler code blocks should look 
something like the following example from an 
actual denationalization code segment: 

DIM PROS.MSGS(3S) ; * define an array to store the messages 
MAT PROS.MSGS = " ; * clear the array 
* 
FILE.NAME = GETMSG(14,S) ;* get name of file with messages 
PROS.NAME = SYSTEM(40) ; * get name of current program 
OPEN FILE.NAME 'ID MSG.FILE ELSE S'IDP 201,FlLE.NAME 
MATREAD PR(x;. MSGS FROM MSG. FILE, PR(x;. NAME ELSE S'IDP 202, PR(x;. NAME 

Notes: PROG.MSGS(3S) defines the number of 
messages used by this program as 35. 
PROG.MSGS is an array that stores the 
messages used by this program. Each 
message should be its own attribute. 

GETMSG(14,S) defines the message class to 
be accessed as 14 and the message number 
to be obtained as S. 

SYSTEM(40) returns the name of the 
program. 
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The following DATA/BASIC program, TEST.PROG in 
file BP, has not been denationalized. 

TEST.PROG 

CLEAR 
OPEN 'TEST' TO TEST.FILE ELSE STOP 201, 'TEST' 
CRT @(-I):'INPUT ITEM ID': ; INPUT 10 
LOOP 

READ ITEM FROM TEST.FILE,ID THEN 
CRT 'ITEM FOUND!' 
FOR X=1 TO 10 

PRINT ITEM<X> 
NEXT X 
LOOP 

CRT CRT 'EVERYTHING OK?': ; INPUT ANS,1 
UNTIL ANS='Y' DO 

CRT 'LINE NUMBER TO CHANGE': ; INPUT LINE.NO 
CRT 'NEW DATA': ; INPUT LINE 
ITEM<LINE.NO>=LINE 

REPEAT 
WRITE ITEM ON TEST.FILE,ID 

END ELSE 
CRT 'ITEM NOT ON FILE' ; RQM 

END 
REPEAT 
END 

To make this program usable to speakers of any 
language, you must take a number of steps to 
create the appropriate files and items. 

The steps to be followed, in the order given, are: 

1. Create a new message class (40, for example) 
in the DENAT account that contains only one 
message. The message is ENGLISH.APPL.MSGS. 

Note that this is message 0 of class 40. 

2. Create a file called ENGLISH.APPL.MSGS in the 
BP account. 

3. Create an item called TEST.PROG in the 
ENGLISH.APPL.MSGS file in the BP account. 
Put all the messages used by the DATA/BASIC 
program TEST.PROG into the TEST.PROG item. 

Note that the names of the DATA/BASIC program 
and the item are identical. The identical 
names are not required, but they do make it 
easier to maintain the system. 
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Example (Continued) 

G-6 

TEST.PROG would look like this: 

TEST.PROG 
001 INPUT ITEM ID 
002 ITEM FOUND 
003 EVERYTHING OK? 
004 LINE NUMBER TO CHANGE 
005 NEW DATA 
006 ITEM NOT ON FILE 
007 Y 

Each attribute of the item corresponds to one of 
the messages output by the DATA/BASIC program 
called TEST.PROG. 

4. To make the DATA/BASIC program TEST.PROG work 
with the denationalized system, insert the 
following code segment into the program 
following the CLEAR statement: 

DIM PROG.MSGS(10) 
MSG.FILE=GETMSG(40,0) 
OPEN MSG.FILE TO MESSAGES ELSE STOP 201,MSG.FILE 
PROG.NAME=SYSTEM(40) 
MATREAD PROG.MSGS FROM MESSAGES,PROG.NAME ELSE 

STOP 202,PROG.MSG 

This code reads the messages from the item 
TEST.PROG in the ENGLISH.APPL.MSGS file and stores 
them in the variable PROG.MSGS. You can then 
retrieve each message as needed from PROG.MSGS and 
display it on the terminal. 

Note that the parameter set to 40 in the GETMSG 
function defines the number of the class being 
accessed and the parameter set to 0 defines the 
message number within that class. In this case, 

. 40 is the message class called CLASS40 and 0 is 
the message ENGLISH.APPL.MSGS within that message 
class. 

The fully denationalized version of the TEST.PROG 
program appears below. 
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Example (Continued) 

TEST.PROG 
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CLEAR 
DIM PROG.MSGS(10) 
MSG.FILE=GETMSG(40,0) 
OPEN MSG.FILE TO MESSAGES ELSE STOP 201,MSG.FILE 
PROG.NAME=SYSTEM(40) 
MATREAD PROG.MSGS FROM MESSAGES,PROG.NAME ELSE 

STOP 202,PROG.MSG 
OPEN 'TEST' TO TEST.FILE ELSE STOP 201,'TEST' 
CRT @(-I):PROG.MSGS(I): ; INPUT ID 
LOOP 

READ ITEM FROM TEST.FILE,ID THEN 
CRT PROG.MSGS(2) 
FOR X=1 TO 10 

PRINT ITEM<X> 
NEXT X 
LOOP 

CRT; CRT PROG.MSGS(3): INPUT ANS,1 
UNTIL ANS=PROG.MSGS(7) DO 

CRT PROG.MSGS(4): ; INPUT LINE.NO 
CRT PROG.MSGS(S): ; INPUT LINE 
ITEM<LINE.NO>=LINE 

REPEAT 
WRITE ITEM ON TEST.FILE,ID 

END ELSE 
CRT PROG.MSGS(6) ; RQM 

END 
REPEAT 
END 
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command, 2-4, 2-20, 4-111 
:/1= operator, 2-16 
$ command, 7-8 
& operator, 2-20 
* command, 2-4, 4-111, 7-3 
* operator, 2-9 
+ operator, 2-9 
+ unary plus, 2-9 
- operator, 2-9 
- unary minus, 2-9 
I command, 7-9 
! operator, 2-9 

operator, 2-9, 2-11 
; statement separator, 2-3 
< operator, 2-16 
= operator, 2-16 
> operator, 2-16 
? command, 7-11 
@ command, 7-12 
@ function, 5-7 

A 

abbreviations, 1-4 
aborts, B-1 
ABORT statement, 4-8 
ABS function, 5-11 
absolute value, 5-11 
accessing array elements, 3-4 
accessing PROC, 4-5 
accessing SCREENPRO, 4-5 
accessing TCL, 4-5, 4-17 
ALPHA function, 5-12 
AND operator, 2-20 
array elements, 3-3 
arithmetic expressions, 2-9 
arithmetic relations, 2-16 
ASCII function, 5-13 
ASCII table, A-I 
ASSIGN statement, 4-10 
assignments, 2-8 

B 

B command, 7-13 
BASIC verb, 6-3 

with Map (M) option, 6-6 
BITCHANGE function, 5-14 
BITCHECK function, 5-15 
BITLOAD function, 5-16 
bit manipulation, 5-5 
BITRESET function, 5-17 
BITSET function, 5-18 
blank lines, 2-3 
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blank spaces, 2-3 
BLIST verb, 6-8 

Index 

branching statements, 4-3 
Breakpoint table, 7-6, 7-13, 

7-15, 7-19 
BREAK statement, 4-11 
BREF verb, 6-13 
buffer allocation, C-l 
BVERIFY verb, 6-14 

c 

CALL statement, 4-13, C-4 
CASE statement, 4-15 
CATALOG verb, 6-15 
CAT operator, 2-11 
CHAIN statement, 4-15 
CHANGE function, 5-19 
CHAR function, 5-19 
CHECKSUM function, 5-21 
CLEAR statement, 4-19 
CLEAR-BASIC-LOCKS, 4-124 
CLEARFILE statement, 4-20 
COL1() function, 5-22 
COL2() function, 5-22 
comments, 2-4, 2-16, 4-111 
COMMON statement, 4-17, 4-21, 

C-3 
compiling a program, 6-3 
concatenation, 2-11, 4-95 
constants, 2-6 
continuing lines, 2-5 
control statements, 4-3 
conventions, 1-3 
conversions, date, 2-27, 5-36, 

5-48, F-1 
masked character, E-1 
user exit, D-1 

COS function, 5-23 
COUNT function, 5-24 
cross-reference, 6-13 
CRT statement, 4-23 
cursor control, 5-7, 8-3 

D 

D command, 7-15 
DATA statement, 4-24 
DATA/BASIC statements, 4-3 
date conversion, 2-27, 5-36, 

5-48, F-1 
date, 5-4 
DATE function, 5-25 
DB PROC, 6-17 
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DCOUNT function, 5-26 
debugger, 1-5, 2-3, 4-26, 7-3 
DEBUG statement, 4-26 
decimal table, A-I 
definition of DATA/BASIC, 1-4 
DELETE-CATALOG verb, 6-18 
DELETE function, 3-9, 4-27, 

5-27 
DEL statement, 4-27 
DELETE statement, 4-29 
DELETELIST statement, 4-30 
delimiters, system, 8-3 
denationalization, 5-33, G-l 
descriptor, 6-7, C-l 
dimensioned arrays, 3-3, 4-7 
DIM(ENSION) statement, 3-4, 

4-31 
DL/ID, 4-20 
DO clause, 4-66 
DQUOTE function, 5-29 
dynamic arrays, 3-5, 4-7, 5-5 
dynamic array reference, 3-9 

E 

extraction, 3-10 
deletion,' 3-15 
insertion, 3-15 
replacement, 3-12 

E command, 7-16 
EBCDIC function, 5-30 
ECHO statement, 4-32 
ELSE clause, 2-22 
ENABLE-BREAK-KEY, 4-11 
END command, 7-17 
ENTER statement, 4-34, C-4 
EQ operator, 2-16 
EQU(ATE) statement, 3-9, 4-35 
END statement, 4-33 
ERRMSG file, 4-8, 4-120 
error messages, B-1 
examples of programs, 8-3 
executing a program, 6-21 
executing a program from a 

PROC, 6-23 
execution locks, 4-65, 4-124 
EXP function, 5-31 
EXTRACT function, 3-9, 5-32 

F 

features of DATA/BASIC, 1-4 
FIELD function, 5-33 
file I/O statements, 4-6 
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FIND statement, 4-37 
FINDSTR statement, 4-38 
FOOTING statement, 4-39 
FOR statement, 4-40 
format conversions, 5-4 
format strings, 2-23 
free storage, C-l 

G 

G command, 7-18 
garbage collection data, 6-21 
GE operator, 2-16 
GETLIST statement, 4-42 
GETMSG function, 5-34 
GOSUB statement, 4-45 
GO(TO) statement, 4-44 
GROUP function, 5-35 
GROUPSTORE statement, 4-46 
GT operator, 2-16 

H 

HEADING statement, 4-48 
hexadecimal table, A-I 

I 

ICONV function, 5-36 
IF statement, multiline, 4-52 

single-line, 4-50 
INCLUDE statement, 4-54, 6-10 
INDEX function, 5-38 
INPUT statement, 4-55 
input statements, 4-5 
INPUT USING statement, 4-57 
INS statement, 4-59 
INSERT function, 3-9, 4-59, 
5-40 

INT function, 5-40 
interprogram transfer 
statements, 4-4 

I/O conversions, 5-4 

K 

K command, 7-19 

L 

labels, 2-3 
LEN function, 5-41 
LE operator, 2-16 
line continuation, 2-5 
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listing a program, 6-8 
LN function, 5-42 
LOCATE statement, 4-61 
LOCK statement, 4-65 
logarithms, 5-42 
logical expressions, 2-20 
logical functions, 5-5 
logical indenting, 6-9 
logical operators, 2-20 
looping statements, 4-3 
LOOP statement, 4-66 
LP command, 7-20 
LT operator, 2-16 

M 

map descriptor format, 6-7 
magnetic tape I/O, 4-106, 

4-128 
mask character conversion, 

E-1 
mask decimal conversion, 5-36, 

5-48 
math functions, 5-4 
MAT statement, 4-68 
MATBUILD statement, 4-70 
MATCH(ES) operator, 2-16, 2-18 
MATINPUT USING statement, 4-72 
MATPARSE statement, 4-73 
MAT READ statement, 4-75 
MATREADU statement, 4-76 
matrix, 3-3 
MATWRITE statement, 4-77 
MATWRITEU statement, 4-78 
MAXIMUM function, 5-43 
MID, 4-20 
messages, B-1 
MINIMUM function, 5-44 
MOD function, 5-45 
multiline IF statement, 4-52 
multiple format strings, 2-18 
multiple formatted values, 

2-24 
multiple match strings, 2-18 
multiple statements, 2-3 

N 

N command, 7-21 
NE operator, 2-16 
NEXT statement, 4-79 
NOT function, 5-46 
NULL statement, 4-80 
null string, 2-16, 2-18 
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numeric constants, 2-6 
numeric functions, 5-4 
NUM function, 5-47 

o 
OCONV function, 5-48 
OFF command, 7-22 

Index 

ON GOSU~ statement, 4-81 
ON GO TO statement, 4-83 
OPEN statement, 4-85, 8-3 
operator precedence, 2-9 
OR operator, 2-20 
output conversion, 2-24 
output formatting, 4-95 
output statements, 4-5 

p 

P command, 7-23 
passing values, 4-13, 4-17, 

4-21, 4-122, C-3 
pattern matching, 2-18 
PC command, 7-24 
PAGE statement, 4-87 
PERFORM statement, 4-88 
POINTER-FILE, 4-30, 4-42, 

4-127 
precedence, 2-9, 2-20 
PRECISION statement, 4-91 
PRINT statement, 4-93 
PRINT using output formatting, 

4-95 
PRINT-CATALOG verb, 6-19 
PRINT-HEADER verb, 6-20 
PRINTER statement, 4-97 
PRINTERR statement, 4-98 
PROCREAD statement, 4-99 
PROCWRITE statement, 4-100 
programming examples, 8-3 
programming hints, 8-3 
program storage, 2-5 
program termination 
statements, 4-4 
PROMPT statement, 4-101 
PWR function, 5-50 

R 

READ statement, 4-102 
READLIST statement, 4-103 
READNEXT statement, 4-104 
READT statement, 4-106 
READU statement, 4-107 
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READV statement, 4-108 
READVU statement, 4-109 
relational expressions, 2-16 
relational operators, 2-16 
RELEASE statement, 4-110 
REM function, 5-51 
REM statement, 2-4, 4-111 
REPEAT clause, 4-66 
REPLACE function, 3-9, 5-52 
reserved words, 2-5, 2-6, 

4-21, 4-31 
RETURN statement, 4-112 
REWIND statement, 4-113 
RND function, 5-54 
RQM statement, 4-114 
RUN verb, 6-21 

s 

SCREENPRO, 4-57, 4-72 
select variables, 4-104, 4-115 
SELECT(E) statement, 4-115 
SEQ function, 5-55 
setting locks, 4-7 
SHARE statement, 4-117 
SHARE verb, 4-117 
sharing programs, 6-15 
SIN function, 5-56 
single-line IF statement, 4-50 
SLEEP statement, 4-114, 4-119 
SPACE function, 5-57 
SPOOLER function, 5-58 
SQRT function, 5-60 
SQUOTE function, 5-61 
statement-labels, 2-3 
statement map, 6-6 
STEP clause, 4-40 
STOP statement, 4-120 
storing DATA/BASIC programs, 

2-5 
STR function, 5-62 
string assignment, 2-8 
string constants, 2-6 
string expressions, 2-11 
string manipulation, 5-3 
string relations, 2-16 
SUB(ROUTINE) statement, 4-122, 

C-3 
subroutine branching 
statements, 4-4 

substring assignment, 2-13 
substring extraction, 2-13 
substrings, 2-8, 2-11, 2-13, 

5-3 
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SUMMATION function, 5-63 
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