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Description 

UltiNet 
Considerations 

6929-3 
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WRITEV{U} Statement 

about remote files, refer to the UltiNet User's Guide.) 
The ON ERROR clause has no effect when releasing 
local files. 

The statements may be on a single line or on multiple 
lines. If multiple lines are used, the clause must be 
terminated by an END statement as in the multi-line IF 

statement. 

Item locks are intended to be used to prevent simultaneous updates of 
the same item by more than one program. 

The letter U is appended to the statement name to imply update, not 
unlock. It is intended for master file updates when several transactions 
are being processed and an update of the master file item is made 
following each transaction update. 

If the item is not locked before the WRlTEYU statement is executed, it is 
locked afterwards. For more information on item locks, please see the 
READ, READY, and MA TREAD statements, listed alphabetically in this 
chapter. 

N ole: The RELEASE statement can also be used to unlock the item. 
(Please refer to the RELEASE statement, listed alphabetically in 
this chapter.) 

The BASIC program aborts with an appropriate error message if the 
specified file has not been opened prior to the execution of the WRlTEY 

statement. 

The ON ERROR clause allows the program to retrieve the UltiNet error 
number and take appropriate action. Such action could, for instance, 
include printing the associated message text via a PUT statement or STOP 

statement, and resuming or terminating program execution. 

If items in a remote file cannot be written due to network errors and no 
ON ERROR clause is present, the program terminates with an error 
message. 

Ultimate BASIC 3-267 
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Statements and Functions 

3-268 

Y="THIS IS A TEST" 

WRITEV Y ON X, "PROG", 0, 

WRITEV "XYZ" ON "A7",4 

The string value "THIS IS A TEST" 

is inserted prior to the fIrst attribute of 
item PROG in the file opened and 
assigned to variable X. 

Attribute 4 of item A7 in the file 
opened without a file variable is 
replaced by string value "XYZ". 

WRITEV "XYZ" ON "A7",4 ON ERROR 

END 

ERRNUM=SYSTEM(O) 

GOSUB PROCESSERR 

GOTO TOP 

Writes as above, or retrieves error 
number and performs local subroutine 
on UltiNet error number. 

WRITEVU CUST.NAME ON CUST.FILE,ID,3 

Ultimate BASIC 

Replaces the third attribute of item ID 

in the file opened and assigned to 
variable CUST.Fll..E with the contents 
of variable CUST.NAME. Does not 
unlock the item. 

Confidential and Proprietary to The Ultimate Corp. 
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BASIC Debugger 

The BASIC debugger facilitates the debugging of new BASIC programs 
and the maintenance of existing BASIC programs. 

The BASIC debugger has the following general capabilities: 

• controlled stepping through execution of program by way of single or 
multiple steps 

• transferring control to a specified step (line number) 

• breaking (temporary halting) of execution on specified line numbers, 
on the satisfaction of specified logical conditions, on entering or 
returning from external subroutines 

• displaying and/or changing any variables, including dimensioned and 
dynamic array variables and named COMMON variables 

• displaying values of variables in hexadecimal 

• tracing variables 

• conditional entry to the system debugger 

• directing output (terminaVprinter) 

• displaying of specified (or all) source code lines 

• help facility, which lists all BASIC debugger commands 

• paging, which stops display at end of each screen page 

The BASIC debugger prompt is an asterisk (*). 

Ultimate BASIC 4-1 
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Entering the Debugger 

4-2 

The BASIC debugger may be entered at execution time as follows: 

• pressing the BREAK key from within a program 

• using the 'D' (debug) option with the RUN verb 

• automatically under some error conditions 

The BASIC debugger may be re-entered at execution time as follows: 

• satisfying breakpoint conditions 

• executing specified number of lines 

• entering or returning from external subroutine when specifIed 

When the BASIC debugger is entered, it displays a code that gives the 
reason for the entry into the debugger, the program name, and the 
source code line number about to be executed. The following codes 
may be displayed: 

A run time abort 
B breakpoint encountered 
C CALL statement breakpoint executed 
E execution breakpoint 
I interrupt (BREAK key) detected 
R RETURN statement breakpoint executed 

If the S debugger command (display source code) is off when the 
debugger is entered, the debugger displays the code, the program name, 
and the source code line number about to be executed. If the S 

command is on, the debugger displays the current source code line. For 
example, if the debugger is entered and the S command is off, a line 
similar to the following is displayed: 

*1 BP PGRM, Line # 23 

If the debugger is entered and the S command is on, a line similar to the 
following is displayed: 

023 INPUT ANS 

Ultimate BASIC 6929-3 
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Compiler 
Restrictions 

Entering the Debugger 

The reason the debugger was entered can be displayed by the 0 

command, which is listed alphabetically in this section. 

Two options available with the BASIC and CO:MPILE verbs should not be 
used if the debugger is to be used subsequently with the program. 
These options are C and S. 

Line numbers cannot be referenced in programs compiled with the C 

option, which inhibits saving end-of-line markers in object code; in this 
case, the BASIC debugger views the program as one single line. 

V ariables cannot be referenced in programs compiled with the S option, 
which inhibits saving the symbol table. The symbol table contains all 
variable names defined in a program and is used to reference variables. 
It is automatically stored with the object code when the program is 
compiled (unless suppressed by the'S' option). The BASIC debugger 
can retrieve the value of a variable from the symbol table by use of the / 
(list) command. (For details, refer to the / Command). 

Neither variables nor line numbers can be referenced in a program that 
has a $NODEBUG directive, which has the same effect as the C and S 

options together. 

Summary of Debugger Commands 

6929-3 

Table 4-1 is a summary of the BASIC debugger commands:summary. 
When specifying a debugger command, there must not be any spaces 
between any elements. The following sections describe in detail the 
commands and their use. 

SYS2 privileges are required for all commands other than G, END, OFF, 

and P. This prevents users from making unauthorized changes to data 
during reporting and data entry. 

Ultimate BASIC 4-3 
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Table 4-1. BASIC Debugger Commands (1 of 2) c 
Command Description 

BvOC{&vOC} Set breakpoint on logical condition where 
B$on v is variable 

J o is logical operator <,>,=,# 
c is condition to meet 
n is line number when preceded by B$o 

BYE End program execution and return to TCL 

C Toggle CALL/RETIJRN breakpoint mode 

D Display breakpoint table 

DE{BUG} Escape to system debugger 

E{n} Single/multiple step execution 

END End program execution and return to TCL 

G{n} Continue program execution at specified line 

H Display list of debugger commands (help) 

HX Display variable values in hexadecimal 

K{n} Remove breakpoints 
K{ {/}var} 

L{ {m- In} Display specified source code current lines 

L* Display all source code lines 

LP Toggle output between terminal and printer 

N Clear debug entry delay counter 

Nn Bypass 'n' breakpoints/steps before 
reentering debugger 

0 Display current debugger options 

OFF Logoff 

Ultimate BASIC 6929-3 
Confidential and Proprietary to The Ultimate COrp. 



----------

Summary of Debugger Commands 

Table 4-1. BASIC Debugger Commands (2 of 2) 

Command Description 

P Inhibit/enable output 

PC Printer-close output to spooler 

R Display GOSUB return stack 

S Toggle display of source code lines and line 
numbers 

STOP End program execution; if executed from 
PROC, returns to PROC 

T Tum trace table on/off 

T{/}V Trace specified variable 'v' 

Urn} Remove traces 
u{ {f}v} 

( 
V Display current program name and line 

number; verify object code 

z Request source (if not in same file/same 
name) 

$,*, or ? Display current program name and line 
number; verify object code 

/m Display value of variable or if dimensioned 
array, entire array 

/m(x{,y} ) Display value of element in array 

/m<a{,v{,s} }> Display value of element in dynamic array 

/* Display entire symbol table 

[x,y] Display specified substring 

[ Display entire string 

6929-3 Ultimate BASIC 4-5 
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BASIC Debugger 

B Command - Set Breakpoints 

Syntax 

Description 

4-6 

The B command sets breakpoints, where breakpoints are conditions that 
cause a break in program execution. Breakpoints are kept in a 
breakpoint table. 

Bvoc{&voc} 
B$ operator line.no {&voc} 

var variable or array element to be tested 

operator may be one of the following: 
< less than 
> greater than 
= equal to 
# not equal to 

condition constant, variable, or array element to test for; string 
constants must be enclosed in quotes using the same rules 
that apply to BASIC literals; only individual array elements 
may be specified. 

& logical connector between expressions (AND) 

$ the breakpoint is to be line number condition 

line.no source program line number to be tested 

Each program or external subroutine may set upto eight breakpoint 
conditions, anyone of which will, when satisfied, cause a break in 
execution. Breakpoints 1 through 4 are reserved for specifying 
conditions for non-COMMON variables, named COMMON variables, and 
line numbers. Breakpoints 5 through 8 are reserved for specifying 
conditions for COMMON variables. The debugger assigns the entry 
numbers. 

Breakpoints 5 through 8 are passed between subroutines and calling 
programs. 

Ultimate BASIC 6929-3 
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B Command 

Breakpoints set for named COMMON variables are not placed in the 
table for COMMON variables; they are placed in the table along with local 
variables and are treated as local variables by the debugger. 

If the breakpoint has been accepted, the debugger displays a plus sign 
and the breakpoint number: 

*BA>O +1 

*BTAX<2 +5 

If the breakpoint condition is met during program execution, an 
execution break occurs. The debugger halts the program and, if the S 
command is off, displays a message similar to the following: 

*Bn file. name prog.name, Line # m 

where 
n 

file. name 

number of the breakpoint table entry that caused the 
break 

file that contains program 

prog.name name of program in which break occurred 

m program line number that caused the break 

If the s command is on, the debugger displays the source code line, 
similar to the following: 

003 TAX = 10 

For more information on the s command, see the description of the 
command listed alphabetically in this section. 

The current breakpoints can be viewed by using the D command. 

Ultimate BASIC 
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BASIC Debugger 

4-8 

*BTAX=500 

*B$>15&X=3 

*BPRICE(3)=24.98 

Ultimate BASIC 

Indicates that an execution break 
should occur when the value of TAX 

is equal to 500. 

Causes program to break when the 
line number is greater than 15 and X 

is equal to 3. 

Sets a break condition to halt 
execution when the third element of 
the array PRICE is equal to 24.98. 

6929-3 
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BYE Command 

("\ BYE Command - Return to TCl 

Syntax 

Description 

( 

6929-3 

The BYE command terminates program execution and returns the user to 
TCL, even if the program was executed from a PROC. 

BYE 

The END and STOP commands can also be used to exit the debugger. If 
the program was executed by a PROC, the STOP command returns to the 
PROC, rather than TCL. For more information, see the STOP command, 
listed alphabetically in this chapter. 

Ultimate BASIC 4-9 
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BASIC Debugger 

C Command - Toggle CALL/RETURNBreakpoint 

Syntax 

Description 

4 .. 10 

The C command is used to set and clear breakpoints for CALL and 
RETURN statements. 

C 

When the C command is set, an- execution break occurs if a subroutine is 
called or if the subroutine RETURN statement is executed. When the 
program is called, the debugger is entered at the SUBROUTINE statement. 
When the subroutine RETURN statement is executed, the debugger is 
entered at the statement following the CALL statement. 

If the C command is already set, entering C again causes it to be cleared. 
After the command is entered, the debugger displays 'on' or 'off to 
indicate the new setting. 

The current setting of the the C command can be viewed by the 0 

command, which is listed alphabetically in this section. 

*C on System responds 'on' 

*C off System responds 'off 

Ultimate BASIC 
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0, DEBUG Commands 

D Command - Display Tables 

Syntax 

Description 

The D command is used to display the trace and breakpoint tables. 

D 

The D command displays all trace and breakpoint tables for the currently 
executing program or external subroutine. 

If there are no entries in the table, the following message is displayed: 

[B505] Trace and Breakpoint tables are empty. 

Sample output from a D command: 

*0 

Trace Variable 

1 NAME 

2 LINE 

3 ADDR 

Break Condition 

1 $ = 356 

2 ADDR > 100 

DE{BUG} command - Enter System Debugger 

6929-3 

The DEBUG command passes control to the system debugger. To return 
to the BASIC debugger, use the system debugger END, G, or linefeed 
commands. (For more information about the system debugger, please 
refer to the Ultimate Assembly Language Reference Guide.) 

Ultimate BASIC 4-11 
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BASIC Debugger 

E Command .. Set Lines to Execute 

Syntax 

Description 

4-12 

The E command specifies the number of program lines to be executed 
when the program is resumed. After the specified number of lines is 
executed, an execution break occurs. 

E{n} 

n number of lines to execute 

The form E with no parameters turns off the E function so that when the 
program resumes, it continues until interrupted by the user or another 
breakpoint, or until the program ends. 

When an execution break occurs, the debugger displays a program name 
and line number, similar to the following: 

E file.name prog.name, line # n 

The E command is overridden if any entry in the breakpoint table is 
satisfied; for example, if E specifies to execute six lines, but a 
breakpoint is encountered after three lines, the program breaks at the 
breakpoint. 

The current value of E can be displayed by using the 0 command. 

*E off 

*El 

*E4 

Ultimate BASIC 

Turns the E function off 

Only one line of the program is 
executed at a time. 

Four lines of the program are 
executed before an execution break: 
returns control to the user. 

Conlidenti81 and Proprietaiy to The ' Ultimate Corp. 
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END Command 

(' END Command - Return to TCl 

Syntax 

Description 

6929-3 

The END command terminates program execution and returns the user to 
TCL, even if the program was executed from a PROC. 

END 

The BYE command and the STOP command can also be used to exit the 
debugger. If the program was executed by a PROC, the STOP command 
returns to the PROC, rather than TCL. For more information, see the 
STOP command, listed alphabetically in this chapter. 

Ultimate BASIC 4-13 
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G Command- Resume Execution of Program 

Syntax 

Description 

The G command is used to resume execution of the program. 

G{n} 

n line number of source program at which to resume execution (go to 
line n) 

The form G with no parameters specifies that execution is to resume 
with the very next line in the program. 

N ole: To resume execution at the next program line, you can press 
LINEFEED or the down arrow key instead of entering G. 

If the line number specified is greater than the number of lines within the 
program, the following message is displayed. 

[B507) Invalid line number. 

If the program entered the debugger because of a fatal runtime error, the 
program cannot be resumed if G with no line number is entered. If G is 
specified, the following message is displayed: 

[B506) You cannot continue execution of a program 

after a fatal abort ! 

The program may resume execution if G with a line number is entered; 
however, the results are not dependable. 

*G 

*G37 

Ultimate BASIC 

Program execution is resumed at the 
very next line in the program. 

Execution is resumed at line 37 of the 
program. 

6929-3 
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H Command 

(:- H Command - Help 

(' 

6929-3 

The H command displays a list and short description of all the BASIC 
debugger commands, similar to the following: 

?,$,*, V - show filename, program name, line#, verify object. 

/var{ (r,c)} {<a, v,s>} - display (and alter) var; var = * displays all. 

[ {m,n} - set/reset substring range 

Bvoc { &voc } - B {reakpoint set}. 

C - C{ALL/RETIJRN breakpoint on/off}. 

D - D{isplay trace and breakpoint table}. 

DE - DE{bug enter}. 

E{n} - E{xecution step set/reset}. 

G {n} - G { oto line# or resume processing}. 

H - H { elp }. (This message). 

HX - H { e } X {display on/off}. 

K {n} { var} - K {ill breakpoint entry or var} . 

L{{m-}n}{*} -L{istsource}. 

LP 

N{n} 

o 
P 

PC 

R 

S 

T{var} 

U{n}{var} 

Z 

- L{ine }P{rinter on/off}. 

- N {umber of breakpoints to step through set/reset}. 

- O{ptions display}. 

- p{rint output display on/off}. 

- p{rinter }C{lose}. 

- R {etum stack display} . 

- S {ource code display on/off}. 

- T {race var} or T {race on/off}. 

- U {ntrace entry or var} . 

- {Set up source code pointers} . 

END, BYE, STOP - Terminate program (STOP resumes PROC processing 

OFF - Terminate program and log off. 

Ultimate BASIC 4-15 
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BASIC Debugger 

HX - Display in Hexadecimal Format 

Syntax 

Description 

4d6 

The HX command toggles the display of values between hexadecimal 
and Ascn character fonnat. 

HX 

When the hexadecimal display is on, values of variables are displayed as 
hexadecimal characters. All other displays continue to be in ASCII 

character fonnat. 

After the command is entered, the debugger displays 'on' or 'off to 
indicate the new setting. 

The current setting of the the HX command can be viewed by the a 
command, which is listed alphabetically in this section. 

*HX on 

*/A->4649525354 

*HX off 

*/A->FIRST 

Ultimate BASIC 

Turns on 'hexadecimal mode 
Displays value of A in hex 

Turns off hexadecimal mode 
Displays value of A as ASCII 

characters 

Confidential ahdProprietary to The Ultimate Corp. ' 
6929-3 

o 

c 



C', 
" 

KCommand 

K Command - Breakpoint Table 

Syntax 

Description 

6929-3 

The K command removes (kills) breakpoints. 

K{n} 

K{/}var 

n number of entry in breakpoint table to delete; n must be in the 
range 1-8; all other breakpoints remain the same 

var variable that has breakpoint set; if more than one breakpoint is set 
for the variable, the first one in the table is removed 

The form K with no parameters deletes all breakpoint conditions in both 
the local and the COMMON breakpoint tables. 

A minus sign and the breakpoint number are printed next to the 
command to indicate that the entry has been removed. 

The current breakpoints can be viewed by using the D command. 

*K2 -2 

*KA -1 

*K 

Breakpoint table cleared. 

Ultimate BASIC 

Removes the second breakpoint 
condition. 

Removes the breakpoint set for 
variable A. 

Removes all breakpoint conditions. 
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L Command - Displaying Source Code 

Syntax 

The L command displays one or more lines of source code from the 
same file as the object code program. 

L{ {m- }n}} {*} 

m- display line number range specified by m-n 

n display line number specified by n 

* display all lines in the source program 

If the form L is used, only the current line is displayed. 

*L Displays current line of source program. 

*Ll-10 Displays first ten lines of source program. 

*L* Displays entire program 

LP Command - Printer Output 

4-18 

The LP command, which is similar to a PRINTER ON command in 
BASIC, sends all output to the printer. Subsequent LP commands toggle 
this function and the words 'Off or 'On' are printed next to the 
command. 

Ultimate BASIC 6929-3 
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N Command 

N Command - Bypass Breakpoints 

Syntax 

Description 

6929-3 

The N command causes the BASIC debugger to proceed through a 
specified number of execution breaks before remrning control to the 
user. 

N{n} 

n number of execution breaks to bypass 

The form N resets this function so that control is passed to the user on 
every execution break. 

Variables that are being traced are still printed at each breakpoint. 

The current value of N can be displayed by using the 0 command. 

*N off Returns debugger to the single 
execution break mode (normal mode). 

*N2 

Ultimate BASIC 

Bypasses two execution breaks 
before returning to the debugger. 

Confidential and Proprietary to The Ultimate Corp. 
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o Command - Display Options 

Syntax 

Description 

4-20 

The 0 command displays the current settings for debugger options. 

o 

The option settings are displayed for the following debugger commands: 

E number of lines to execute 
N number of breaks to skip 
[] subtstring display 
HX hexadecimal display on/off 
S source code display on/off 
C CALL/RETURN breakpoint on/off 
code reason for entry into debugger 

*0 

E Count ............ 1 

N Count ............ a 
[] Start,Len ....... 0,0 

Hex Display ........ off 

Source Display ..... off 

CALL/RETURN Trap... on 

Reason Code. . . . . . .. E 

Ultimate BASIC 
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OFF, P, PC Commands 

OFF Command - Log Off 

Syntax 

The OFF command terminates program execution and logs the user off 
the system. 

OFF 

P Command - Suppress Program Output 

Syntax 

The P command suppresses all output from the program to the terminal 
so that the user may look at only the debugger output. Subsequent P 

commands toggle this function and the word 'Off or 'On' is printed 
next to the command. 

P 

PC Command - Close Printer 

Syntax 

6929-3 

The PC command is the same as the PRINTER CLOSE command in 
BASIC. Normal printer output is held until the program finishes 
execution, but by using the 'PC' command, the user forces printing of 
data that is waiting to be output. 

PC 

Ultimate BASIC 4-21 
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R Command - Display GOSUB Return Stack 

Syntax 

Description 

4-22 

The R command displays the GOSUB return stack, which contains the 
source code line numbers for the GOSUB statements that are currently 
active. 

R 

If the S command (display source code) has been specified, the source 
code line, as well as line number, is displayed. (For more information 
on the S command, see the description of the command listed 
alphabetically in this section.) 

If no GOSUBs are currently active, the debugger displays the following 
message: 

[541] There are no GOSUBs in the return stack. 

The current setting of the the S command can be viewed by the 0 
command, which is listed alphabetically in this section. 

*R 

Return Stack 

14 

11 

7 

*S on 

*R 

Return Stack 

Display when S command is off 

Display when S command is on 

014 GOSUB 30 ;*General open 

011 GOSUB 20 ;*Open files 

007 GOSUB 10 ;*Initialization 

Ultimate BASIC 
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S Command 

S Command - Display Source Code Lines 

Syntax 

Description 

6929-3 

The S command toggles the display of the source code program name 
and line numbers, and the source code lines. 

S 

The S command affects the display of the R command and the display 
when the debugger is re-entered. 

After the command is entered, the debugger displays 'on' or 'off to 
indicate the new setting. 

The current setting of S can be displayed by using the 0 command. 

*S off 

*G 

*D BP PROG, Line # 23 

*S on 

*G 

023 A(l) sz 

Ultimate BASIC 

Turns off source line display 

Display when S command is off 

Turns on source line display 

Display when S command is on 

Confidential and Proprietary to The Ultimate Corp. 
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BASIC Debugger 

STOP Command - Exit Debugger 

Syntax 

Description 

4-24 

The STOP command exits the debugger and terminates program 
execution. 

STOP 

If the program was executed by a PROC, the STOP command returns to 
the PROC, rather than TCL. 

To terminate PROCs as well as the BASIC program and return to TCL, see 
the BYE and END commands, listed alphabetically in this chapter. 

Ultimate BASIC 6929-3 
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TCommand 

T Command - Set Trace Table 

Syntax 

Description 

6929-3 

The T command specifies a variable for the trace table. 

T{ {/} }var 

/ not required, provided for compatibility with system debugger 

var variable whose value is to be printed out at each execution break; 
if var is dimensioned, all elements of array are displayed 

The trace table is used for the automatic printout of a specified variable 
or variables after a break has occurred. Each program and external 
subroutine has its own trace and breakpoint tables. This allows the 
programmer to set up different break points and/or variable traces for 
different subroutines. 

The values of the variables are printed whenever one of the following 
conditions exists: 

• the BREAK key is pressed 

• a breakpoint set by the B command is encountered 

• n statements as specified by the E command have been executed 

The form T with no parameters turns display of trace off if it was on, or 
turns display of trace on if it was off. The word 'ON' or 'OFF' is 
displayed to indicate the current status of the trace display. 

If a valid T command is specified, the debugger displays a plus sign and 
the trace table entry number next to the command. If the variable does 
not exist or the wrong symbol table is assigned, the following message 
is displayed: 

[B510] Symbol not in SYMBOL TABLE. 

Up to six variables may be entered in the trace table associated with each 
program or external subroutine. 

The current trace table entries can be viewed by using the D command. 

Ultimate BASIC 4-25 
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*TNAME +1 

*TDA (2) +2 

*T off 

*T on 

Ultimate BASIC 

Sets a trace for variable 'NAME'. 

Sets a trace for the second element of 
the array DA. 

If on, turns trace off. 

If off, turns trace on. 

6929-3 
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U Command 

U Command - Delete Traces 

Syntax 

Description 

6929-3 

The u command is used to delete variables from the trace table. 

u{ {/}var} 
u{n} 

/ not required, provided for compatibility with system debugger 

var variable to be deleted from the trace table 

n trace table entry number 

The form U with no parameters deletes the entire trace table. 

A minus sign is printed next to the command to indicate that an entry has 
been removed. 

The current trace table entries can be viewed by using the D command. 

*UNAME -1 

*U3 -3 

*U 

Trace table cleared. 

Ultimate BASIC 

Deletes the variable NAME from the 
trace table. 

Deletes the third entry from the trace 
table. 

Deletes all variables from the trace 
table. 
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V Command - Verify Object Code 

Syntax 

Description 

4-28 

The V command perfonns a checksum calculation to verify the integrity 
of the object code for the current source program line. 

V 

This command is similar to the?, *, and the $ commands, which are 
described in this chapter following the alphabetical listings. $ 

The V commands displays infonnation similar to the following: 

*V file.name prog.name, Line # m, Object verifies 

where 
file.name file that contains program 

prog.name name of program currently being executed 

m program line number that is being verified 

*v BP PROG, Line # 3, Object verifies 
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('" Z Command - Displaying Source Code 

Syntax 

Description 

( 

6929-3 

The z command allows the user to display the source code to the BASIC 

program when the source is located outside the object code program file 
or is stored under a different program name. 

z {file.name prog.name} 

file. name file that contains program with source program 

prog.name name of program 

If the file name and program name are not specified with the z 
command, the BASIC debugger displays the following message: 

File/prog name? 

Enter the file name and program name (item.id), separated by a blank. 
If the file and program are found, the BASIC debugger returns with a 
prompt (*). 

If the file is not found, the following message is displayed: 

[503] Not a valid file name. 

If the program is not found, the following message is displayed: 

[504] Not a valid program name. 

If either the file name or program name is not specified, or the filename 
is invalid, the "File/prog name?" prompt is repeated until a valid file 
name and program name are entered, or RETURN is pressed, aborting 
the z command. 
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BASIC Debugger 

I Command - Displaying and Changing Variables 

Syntax 

Description 

4-30 

The / (list) command can be used to display or change variables and 
arrays during program execution. 

/var 
/* 

var 

* 

name of variable to display or change 

display all variables; no changing of the values is pennitted 

The list command can be used as follows: 

• display or change a simple variable, dimensioned or dynamic array, 
explicitly stated array element, or a COMMON variable 

• if a single element of a dimensioned array is listed, subsequent 
elements can be displayed by pressing the line-feed key (down arrow 
key on some terminals) 

• change an element to a null value by pressing <CTRL-_> 

• list named COMMON and variable dimensioned array elements; 
however, they must be initialized by the runtime processor before 
they can be listed in the debugger 

• display unprintable characters (that is, characters with ASCII values 
less than 32) as a dot (.) 

If the variable is found, the value is displayed and the user is prompted 
with an equals (=) sign. A new value may then be entered. Values are 
entered as strings, but without surrounding quotes. A carriage return 
with no input causes the variable to retain its current value. To change 
an element to a null value, press <ClRL-_>. 

If an array is specified, each element is displayed until all elements are 
exhausted or until the BREAK key is pressed. 

If the specified variable is unassigned, the message 'var unassigned' is 
displayed immediately following the command. 
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/Command 

If the variable does not exist, the following message is displayed: 

[510] Symbol not in SYMBOL TABLE. 

The listing stops at the end of each screen page. To continue, press any 
key. To return to the debugger prompt, press <CTRL-x>. 

*/NAME->Jones= 

*/Y(3)->7879= 

*/X<2,3>->16= 

*/Z(2)->27= 

Displays the value of the variable 
NAME. 

Displays the value of the third element 
of the array Y. 

Displays the contents of the second 
attribute, third value of the dynamic 
array X. 

Displays third element of array z; to 
display the value of each subsequent 
element of the array z, press the LINE­

FEED or down arrow key. 

* /De (var unassigned) ->0= Value has not been assigned; zero is 
assumed. 

*/* 

Ultimate BASIC 

Displays the values of all variables in 
the program. No changing of these 
values is permitted. The display 
pauses at the bottom of each screen; 
press any key to continue. 
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BASIC Debugger 

?, *, and $ Command - Verify Object Code 

Syntax 

Description 

4-32 

- ----------

The ?, *, and the $ commands all display the current program or 
external subroutine name and current line number, and perform a 
checksum calculation to verify the integrity of the object code. 

? 

* 
$ 

These commands are equivalent to the V command, which is listed 
alphabetically in this chapter. 

*? BP COUNT, Line * 7, Object verifies 
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[] Command 

[] Command- Specify Substring to Display 

Syntax 

Description 

6929-3 

The [] (substring) command specifies the substring to which all 
variables printed by the BASIC debugger are limited. 

[ { start, len ] } 

start starting character position 

len number of characters. 

The [ (left bracket only) command resets the effect of a previous [] 
command, causing values of variables to be printed in their entirety. 

Setting len to 0 has the same effect as entering a [ (left bracket). 

The current values of [] can be displayed by using the 0 command. 

*[1,5] Displays first five characters of all strings. 

* [ off Turns off string window. 
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Example of Using the BASIC Debugger 
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This section shows a sample of using the BASIC debugger. 

The following sample program called 1EsT3 is used: 

001 A=123.7891 

002 B='THIS IS A STRING' 

003 DIM x (3) 

004 X(1)=123456 

005 X(2)='HELLO THERE' 

006 X(3)=0 

007 PRINT A,B 

008 PRINT X(1),X(2),X(3) 

009 END 

In the following dialogue, the text in boldface is entered by the user; 
<CR> is indicated only when it is the only entry; however, <CR> must 
be pressed after every entry. 

Ultimate BASIC 6929-3 
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Dialogue 

: RUN BP TEST3 (D) 

D BP TEST3, line # 1 

Example 

Explanation 

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

Indicates execution halted before 
line 1. 

* Debugger prompt 

* / x Display array X 

x (1) (var unassigned) ->0= Values are unassigned because no 
<CR> lines have been executed; the = 
x (2) (var unassigned) ->0= indicates value can be changed; 
<CR> press <CR> to leave as is. After all 
x (3) (var unassigned) ->0= array elements have been 
<CR> displayed, returns to prompt. 

* 

*B$=5 +1 

*G 

B1 BP TEST3, Line # 5 

*/X(1)123456=<CR> 

*TX (2) +1 

*El 

*G 

E BP TEST3, Line # 6 

X(2)->HELLO THERE 

*G 

Ultimate BASIC 

Breakpoint 1 set, break if line 
number is 5. 

Go 

Break condition 1 satisfied; about 
to execute line 5. 

Display xCI). Leave unchanged. 

Trace X(2). Print at each break. 

Set single step. Break at each 
statement. 

Go 

Execution break caused by E; about 
to execute line 6. 

x(2) displayed by trace. 

Go 
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Dialogue, cont. 

E BP TEST3, Line * 7 

X(2)->HELLO THERE 

*E off 

*$ BP TEST3 Line * 7 

Object verifies 

*/A->123.7891=<CR> 

*p on 

*B$=10 + 

*D 

Trace Variable 

1 X(2) 

Break Condition 

1 $ = 5 

2 $ = 10 

*K1 -1 

*/A 123.7891=356.71 

* /A 356. 71=<CR> 

*END 

Ultimate BASIC 

.. --.-.... _-- ...... _---

Explanation 

Execution break caused by El; 
about to execute. line 7. 

x(2) displayed by trace. 

Set execution to nonnal mode. E 

off. 

Displays file and program name, 
verifies object, about to execute line 
7 

Display variable A. Leave 
unchanged. 

Tum tenninal print on. 

Break when line number is 10. 

Display trace and break tables 

Kill first break condition ($=5). 

Display variable A; change to 
345.71. 

Display variable A. Leave 
unchanged. 

End execution of program and 
return to TeL. 
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Programmer's Reference 

This chapter contains hints and recommendations for programmers 
using the Ultimate BASIC language. The information includes 

• Understanding the Ultimate System File Structure 

• Programming Techniques for Handling I/o 

• Programming Considerations about I/o for Network Users 

• Programming Techniques for Handling File Items 

• Techniques for Cursor Positioning 

• Programming for Maximum System Performance 

• Programming Examples 

Ultimate BASIC 
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Understanding the Ultimate System File Structure 

5-2 

The Ultimate system's file structure is unlike that of conventional 
indexed or sequential files. An Ultimate file is divided into two main 
parts: the dictionary and the data portion, both of which can be accessed 
by a BASIC program. The dictionary section defines the attributes 
(fields) of the file. The data section contains one item (record) for each 
instance of data (for example, each customer in a Customer file). In 
both portions, individual records (items) are retrieved directly by record 
key (item identifier, or "item.id"). 

Many BASIC programs work with Ultimate data files to access and 
retrieve, or maintain and update, information. 

A typical data file contains items having a common format. In a 
Customer File, for example, each item may contain a customer name in 
the first attribute, a corresponding customer address in the second 
attribute, one or more invoice numbers in the third attribute, and so on. 
This file structure may be explicitly defined by a set of items (attribute 
definition items) in the dictionary of the Customer File, but this 
defmition is not required. 

The dictionary is a reference tool and does not need to be read by a 
BASIC program unless needed. If the relative position of the data within 
items (the structure of the file) is already known, the program can 
directly access data (such as customer names) by attribute number. If 
only the attribute name is known, the attribute definition item in the 
dictionary corresponding to that attribute name can be retrieved and the 
associated number can be extracted for use in the program. 

Attribute definition items in dictionaries are almost always created in a 
standard format for use with system software such as Recall and 
Update. For more information on the use of dictionaries, please refer to 
the Ultimate Recall and Update User Guide. 

Each item in a file is identified by its item.id, which is the name of the 
item as well as the value of its key field. Within an item, information is 
stored in fields (attributes). The attributes can contain subfields called 
values; multiple values can be stored in an attribute. The values can 
themselves contain multiple subvalues. A program can access and 
update any level of data: items, attributes, values, and subvalues. 
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Ultimate System File Structure 

The fonnat of data stored in an item is referred to as a "dynamic array". 
Dynamic arrays are described in Chapter 2, Data Representation. 

All data in an item, including the item.id, is in character (string) fonnat; 
each attribute, value, and subvalue is variable in length and is delimited 
by special characters known as system delimiters. The fonnat of an 
item is also called a dynamic array. 

The Ultimat~ system uses characters called attribute marksl, value 
marks, and subvalue marks to delimit data. The delimiter mark is 
inserted in the file at the end of the data it marks. For the user's ease of 
reading, these special characters are usually shown as special symbols. 
The symbols displayed by BASIC are different from the symbols 
displayed by other system functions, such as the editor. Table 5-1 lists 
the delimiters and the characters used to display them. 

Table 5-1. System Delimiters 

Editor BASIC 
Delimiter Symbol Symbol Example 

attribute mark A - NAMEAADDRESS 

value mark ] } 100]200 

subvalue mark \ I 1\2 

N ole: Throughout this manual, system delimiters are shown using 
the characters as displayed in the editor. 

For efficiency and minimization of errors, the system delimiters should 
be defined once in the initialization portion of a program with = 
(assignment) or EQUATE statements, then referenced by variable name. 
(EQUATE statements are more efficient then assignment statements.) 

Imay also be called field marks in some versions 
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The delimiters have also been preassigned to standard names that can be 
used whenever a system delimiter is needed. 

attribute mark 
assignment statement: AM = CHAR(254) 

EQUATE statement: EQUATE AM TO CHAR(254) 

predefined variable: @FM (field mark) 

value mark 
assignment statement: VM = CHAR(253) 

EQUATE statement: EQUATE VM TO CHAR(253) 

predefined variable: @VM 

subvalue mark 
assignment statement: SVM = CHAR(252) 

EQUATE statement: EQUATE SVM TO CHAR(252) 

predefined variable: @SM 

The following example shows a sample item with five attributes: 

attribute marks 

value marks 

, 1 n, 
MARCHASTAFFACOUNSEL A500\300]400\200]5ANew 

aunt t LJ 
attribute marks 
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Ultimate System File Structure 

In addition to the system delimiters, a fourth delimiter, called a segment 
mark and abbreviated SM, is used internally by the system to mark the 
end of every string referenced by a BASIC program. Consequently, 
BASIC programs should not refer to segment marks or use segment mark 
characters within strings. 

The value of a segment mark is CHAR(255); it is sometimes shown as an 
underscore (_) as in XYZ_. However, when data that is understood to 
be delimited by a segment mark is discussed, the SM is not usually 
shown. 
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The Ultimate BASIC statements for flle access and update (I/O) reflect 
and accommodate the Ultimate file structure. 

The following BASIC statements are used for I/O: 

Statement Description 

CLEARFILE deletes all data items in a flle 

CLOSE closes a file; recommended for UltiNet users 

DELETE deletes an item with a specified item.id 

MATREAD(U) reads an item specified by an item.id (key) into a 
dimensioned array 

MATWRITE(U) writes an item with a specified item.id from a 
dimensioned array 

OPEN 

READ(U) 

READNEXT 

READT 

READV(U) 

RELEASE 

opens a file; required for any I/o functions 

reads an item specified by an item.id (key) into a 
variable 

sequentially retrieves item.ids from a select list so that 
the actual item can be read from flle 

reads the next record on magnetic tape; note that tape 
can only be read sequentially, record by record. 

reads a specified attribute from an item specified by an 
item.id (key) into a variable; this statement should only 
be used when a single attribute is to be accessed from an 
item. 

unlocks item locks set by the program 
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Statement 

SELECT 

WRITE(U) 

WRITET 

WRITEV(U) 

Techniques for Handling liD 

Description 

creates a select list containing the item.ids of all records 
in a specified file or the attributes of a specified dynamic 
array 

writes an item specified by an item.id (key) from a 
variable 

writes the next record to tape 

writes an attribute from a variable to a specified attribute 
in an item specified by an item.id (key); this statement 
should only be used when a single attribute is to be 
written to an item. 

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. 

If the program executes other programs that use the same files, the file 
variables can be specified in a named COMMON area and passed to the 
executed programs. If the program CALLs other programs that use the 
same files, the files can be specified in either COMMON or named 
COMMON areas and passed to the CALLed programs. 

Network users should consider the UltiNet system properties when 
creating programs that may involve remote file access. 

For single Ultimate systems, all file access and other I/o tasks involve 
only "local" files that are directly connected to the system. For network 
users, however, files may be shared between Ultimate systems via the 
UltiNet network equipment. This means that files are passed across 
physical cables andlor modems and telephone lines, with the attendant 
possibility of errors in the file transfer process. 

Please note that the performance of I/o functions over the network is 
slower than comparable functions from the disk. Network I/O is 

Ultimate BASIC 
Confidential and Proprietary to The Ultimate Corp. 

5-7 



Programmer's Reference 

5-8 

measured in hundreds of bytes per second; disk I/o is measured in 
millions of bytes per second. 

When working with remote files, the files should be closed when it is 
no longer needed in a program; this frees the corresponding remote 
open-file table entry. Since the number of entries in this table is limited, 
freeing unused connections could allow greater use of the network. It is 
also possible to reduce the telephone line charges by closing files, 
because if all DltiNet files are closed, the link is disconnected. On the 
other hand, excessive opening and closing of remote files would merely 
increase network traffic and decrease program efficiency. 

The UltiNet equipment can identify a wide variety of error conditions, 
and is set up to notify the system that requests a file whenever a network 
error prevents a successful file transfer operation. However, it is the 
responsibility of the application (that is, the BASIC program) to retrieve 
the specific error information and act upon it. If no provision is made 
for processing network errors, the program may abort to the debugger 
after displaying the error message. 

Ultimate BASIC allows programs to identify network errors and specify 
the actions to be taken. The BASIC statements that involve disk I/O 

functions all have an optional clause called ON ERROR that allows the 
program to specify what actions should be taken in case of a network 
error. The BASIC SYSTEM(O) function has been set up to return the 
error number generated by the UltiNet equipment as soon as the ON 

ERROR routine is entered. The ABORT, PUT, and STOP statements allow 
a program to print a message associated with a specified error number, 
assuming the error number has been retrieved. 

Network users, then, have a number of options when programming 
applications that may involve remote file access. The following are 
recommendations: 

• Close files when they are no longer needed 

• Include an ON ERROR clause in all I/o statements 

• Use the SYSTEM(O) function to retrieve the current error number in 
the ON ERROR statements 

• Use statements such as PUT or STOP to display the error number and 
associated text before either resuming the program or terminating its 
execution. 
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To access an item (record) in a file, a BASIC program must specify the 
item.id (key). A program cannot sequentially read through items in a 
file without specifying the item.ids. However, the program can create a 
list of item.ids, then use READNEXT statements together with READ 

statements to access items sequentially in the order specified by the list. 
The item.id list is called a select list, and may be either generated within 
a program or set up ahead of time before the program is run. 

Select lists can be created by a SELECT statement in BASIC or a SELECT 

or SSELECT command in Recall. The BASIC SELECT statement does not 
use any selection criteria; all items/elements are included on the list. The 
Recall commands SELECT and SSELECT, however, are very flexible; 
they can select and sort, if desired, items according to a conditions that a 
specified attribute must meet. The list usually contains only item.ids, 
but it can contain attributes and values as welL 

Items can be selected and sorted according to user specifications before 
running the program, creating a select list of just the item.ids needed for 
processing. The Recall SELECT commands can also be used in an 
EXECUTE statement to generate a select list from within the program, 
instead of prior to running the program. 

The Recall SELECT and SSELECT commands allow sophisticated 
preprocessing of a file using selection criteria in order to retrieve only 
those items meeting certain conditions. The SSELECT command, 
moreover, allows access to items in a sorted sequence. For example, 
the following Recall statement selects items in the CUST file representing 
customers in Los Angeles, then sorts them into date sequence 
(ascending order); items that have the same date are sorted into amount 
sequence (ascending order): 

SSELECT CUST BY DATE BY AMOUNT WITH CITY="LOS ANGELES" 

If the SELECT command is outside the program, the same program could 
be used to produce different results, depending on the selection criteria 
and, consequently, the items selected. The program itself would not 
need to be modified. 
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A simple example of this versatility would be a program to calculate and 
report information based on dates, company departments, months, 
quarters, product lines, etc. Only the relevant data for each report 
would be handed to the program for processing. 

More than one select list can be created within a BASIC program. For 
example: 

SELECT CUST TO NAMES 

SELECT INV TO ORDERS 

Both statements could be in one program. The CUST select list is 
assigned to variable NAMES, the INV list to ORDERS. The select lists can 
be accessed by using these READNEXT statements: 

READNEXT CUST FROM NAMES ELSE GOTO 100 

READNEXT INV FROM ORDERS ELSE GOTO 200 

The following example opens a file to the default file variable, creates a 
select list from its item ids, then reads each item in turn. When all items 
have been read, the program stops. 

OPEN 'INV' TO INV ELSE STOP 201,'INV' 

SELECT 

10 READNEXT REC ELSE STOP 

READ A FROM INV,REC ELSE STOP 202,REC 

WRITE A ON INV,REC 

GOTO 10 

Ultimate BASIC 
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Read Locks 

Read locks are used by the system to maintain the integrity of data if 
several processes attempt to update the same item at the same time. A 
read lock set by one process inhibits another process from updating an 
item in the locked group, but it does not inhibit other processes from 
reading an item in that group. 

The BASIC statements used to access items set read locks; however, 
these locks have no impact on user programs. 

All statements that read items from a file read-lock the group the item is 
in. The item is then copied to workspace and the read lock is released. 
If item locking is specified by the statement, the item lock is set after the 
read lock is released. 

Read locks allow other processes to read items in the group with the 
read lock, but not to update them. This means, for example, that if a 
statement with a LOCKED clause tries to access an item in a group with a 
read lock, the item can still be read and the LOCKED clause is not 
executed. 

All statements that write or delete items set write locks for the group as 
before. A write or delete statement of an item in a group that has a read 
lock set does not finish until the read lock is released and until the write 
or delete is completed, no additional read locks can be set. 

The Recall commands SELECT and SSELECT set a read lock for the 
group from which the item ids are currently being retrieved. All other 
Recall commands set read locks only if the output is directed to the 
spooler or if there is a Tfile conversion. In all cases, if the WITHIN 

connective is used, read locks are not set. 

If there is a Tfile conversion in any Recall statement, a read lock is set 
for the item being retrieved, the item is copied to workspace, and the 
read lock is released. 

While a read lock is set in RECALL, the BREAK key is inhibited. 
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Caution! If Recall sets a read lock and there is a call to a BASIC 
subroutine, the read lock may cause some problems while 
the BASIC subroutine is executing. For example, if an INPUT 
statement in the subroutine expects input from the terminal 
and no operator responds to the input request, other 
processes that need to write to that group may appear to 
hang. Another problem could occur if two Recall processes 
use the Woption to write to files and each process needs to 
write to the file that the otherprocess has read locked; this 
would cause a deadly embrace. A RELEASE statement in the 
subroutine would clear the read locks, but this could mean, 
possibly, a loss of data integrity and possibly, the 
occurrence of soft GFEs. 
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When an item has been read into a variable or array, any level of data 
can be retrieved, changed, and updated in the file. An item may contain 
up to three levels of data: attributes, values, and subvalues. 

The method of accessing specific values in an item depends on how the 
item has been stored. For example, assume that the file called CUST has 
one item called 1234 with these attributes: 

Attribute Attribute 
Number Name Data 

00 (item.id) NUMBER 1234 

01 LAST-NAME STERN 

02 FIRST-NAME JEFF 

03 ADDRESS 125 MORNINGSIDE 

04 CITY ORANGE 

05 ZIP 92667 

06 ORDERS 10)12 

Assume further that the following BASIC statements have been executed: 

OPEN 'CUST' TO FVAR ELSE STOP 201, 'CUST' 

SELECT FVAR 

READNEXT REC ELSE PRINT 'DONE';STOP 

At this point, REC = 1234. The item can be read into the program in 
either dynamic array format or dimensioned array format, as explained 
below. 

The READ statement is used to read the item in dynamic array format: 

READ A FROM FVAR,REC ELSE GOTO 9999 

After the READ, the item is stored in variable A in dynamic array format: 
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Several methods are available to access the attributes in this variable. 
Angle brackets to specify the desired attribute and an assignment 
statement could be used: 

LAST.NAME = A<l> 

If a valueis to be assigned, the angle brackets would enclose the 
attribute number and value number; for example, the following 
statement assigns the second value of the sixth attribute to the variable 
VAL: 

VAL = A<6,2> 

The assignment statement could use an intrinsic function to do the same 
operation: 

LAST.NAME = EXTRACT(A,l) 

A number of functions are available for dynamic array processing. 
These functions include 

DELE1E 

EXTRACT 

INSERT 

REMOVE 

REPLACE 

REUSE 

A string can be built from two or more attributes: 

NAME = A<2>:' ':A<l> 

To write an updated item from a dynamic array, the WRI1E statement is 
used: 

WRITE A ON FVAR,REC 
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Accessing Data in Items 

Another way of handling a file item is to read it into a dimensioned 
array. This allows the system to assign each attribute into its own 
addressable variable for updating. 

A DIM or COMMON statement is used to dimension an array; it must 
precede the associated I/o statements MATREAD and MATWRlTE. 

Assume again that REC = 1234. The following statements dimension an 
array A to the number of attributes in the item that is read: 

DIM A(O) 

MAT READ A FROM FVAR,REC ELSE GOTO 9999 

The INMAT function can be used to determine the number of elements: 

ARRAY.SIZE = INMAT() 

In the example, array A has the following six elements: 

A(l) STERN 

A(2) JEFF 

A(3) 125 MORNINGSIDE 

A(4) ORANGE 

A(5) 92667 

A(6) 10)12 

Each attribute can be accessed by its corresponding array element: 

LAST.NAME = A(l) 

To write an updated item from a dimensioned array, the MATWRITE 

statement is used: 

MATWRITE A ON FVAR,REC 

The DCOUNT function may be used to determine the number of values 
(including null values) in an attribute. For example, the following lines 
of a program can be used to determine the number of orders in attribute 
6 of the previous example: 

Ultimate BASIC 5-15 
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EQUATE VM TO CHAR(253) i *or VM=CHAR(253) 

ORDCOUNT=DCOUNT(A(6),VM) 

FOR I=l TO ORDCOUNT 

PRINT A(6)<1,I> 

NEXT 

If the item is in dynamic array format, the print statement would look 
similar to the following: 

PRINT A<6,I> 

There are several things to consider in choosing between dynamic and 
dimensioned arrays: 

An element in a dimensioned array can be accessed more quickly than 
can an element in a similar size dynamic array. 

All the elements in a dimensioned array defined with a literal count 
towards the total number of variables allowed in a program (currently 
3223). If the array is defined with a variable, only one element is 
counted towards the total number of variables'. 

Accessing elements in a dimensioned array that is defined with a size of 
o then redimensioned by MATREADing an item into it is slower than 
accessing elements in an array defined by a literal or a variable, but it is 
still faster than accessing that element from a dynamic array. 

The CLEAR statement assigns all variables the value of zero. When not 
used, all variables initially have an unassigned value. During 
debugging, this message can be useful in determining potential 
problems; therefore, it is recommended that CLEAR not be used while 
debugging is in progress. 
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Cursor positioning should be controlled by the following PRINT 
statements using the @ functions. This ensures that the correct control 
characteristics are sent to the terminal regardless of terminal type 
(terminal type is specified by the system command TERM). 

The @ function is described in Chapter 3. 

Code Descri ption 

PRINT@(-I) Clear screen and position cursor at 'home' 
PRINT@(-2) Position cursor at 'home' (upper left corner). 
PRINT@(-3) Clear from cursor to end of screen 
PRINT@(-4) Clear from cursor to the of line 
PRINT@(-5) Start blink 
PRINT@(-6) Stop blink 
PRINT@(-7) Initiate 'protect' field 
PRINT@(-8) Stop protect field 
PRINT@(-9) Backspace one character 
PRINT@(-lO) Move cursor up one line 
PRINT@(-ll) Move cursor down one line 
PRINT @(-12) Move cursor right one character 
PRINT@(-13) Enable auxiliary (slave) port 
PRINT@(-14) Disable auxiliary (slave) port 
PRINT@(-15) Enable auxiliary (slave) port in transparent mode 
PRINT@(-16) Initiate slave local print 
PRINT @(-17) Start underline 
PRINT@(-18) Stop underline 
PRINT@(-19) Start inverse video 
PRINT @(-20) Stop inverse video 
PRINT@(-21) Delete line 
PRINT@(-22) Insert line 
PRINT@(-23) Scroll screen display up one line 
PRINT@(-24) Start boldface type 
PRINT @(-25) Stop boldface type 
PRINT@(-26) Delete one character 
PRINT@(-27) Insert one blank character 
PRINT@(-28) Start insert character mode 
PRINT@(-29) Stop insert character mode 

Ultimate BASIC 5-17 
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Programming for Maximum System Perfo.rmance 

The size of programs can be reduced, with a corresponding 
increase in overall system perfonnance, by reducing the 
amount of literal storage. The allocation of variables can 
also affect system performance. Operations should be 
predefmed rather than repetitively performed. 

Minimizing An example of inefficient literal storage is the following: 
Program Size 

Variable 
Allocation 

Repetitive 
Operations 

5-18 

200 PRINT 'RESULT IS ':A+B 

210 PRINT 'RESULT IS ':A-B 

220 PRINT 'RESULT IS ':A*B 

230 PRINT 'RESULT IS ':A/B 

A more efficient way to write these statements is as follows: 

190 MSG = 'RESULT IS ' 

200 PRINT MSG:A+B 

210 PRINT MSG:A-B 

220 PRINT MSG:A*B 

230 PRINT MSG:A/B 

Variables are allocated space in the descriptor table as they are defined in 
a program. The most frequently used variables and COMMON variables 
should be defined at the beginning of a program. To prevent needless 
wasted storage space, it is recommended that standard variable names be 
agreed upon within your user group. 

The following statement is an example of an inefficient, repetitive 
operation: 

X=SPACE (9-LEN(OCONV (COST, 'MCA' ) ) ) : OCONV (COST, 'MCA' ) 

It could have been written more efficiently as follows: 

E=OCONV (COST, 'MCA ~ ) 

X=SPACE(9-LEN(E)) :E 
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System Performance 

The following statements are another example of a repetitive operation: 

FOR I=l TO X*Y+Z(20) 

NEXT I 

They could have been written as follows: 

TEMP=X*Y+Z(20) 

FOR I=l TO TEMP 

NEXT I 

Ultimate BASIC 
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PRIME.NUMBER 

This program finds prime numbers. 

* 
* 
* 
* 
* 

TEST A NUMBER TO SEE IF IT IS PRIME. 

IF IT IS NOT, FIND THE SMALLEST PRIME NUMBER 

GREATER THAN THE ORIGINAL NUMBER. 

PRINT 

PRINT 'Enter number to test ,. 

INPUT NUM 

PRINT 

10 NULL 

IF REM(NUM,2) 0 THEN 

PRINT NUM: ' is even!' 

NUM=NUM+1 

END 

20 NULL 

TEST.NUM = SQRT(NUM) 

FOR N=3 TO TEST.NUM STEP 2 

IF REM(NUM,N) = 0 THEN 

END 

NEXT N 

PRINT NUM: ' is divisible by ':N 

NUM = NUM+2 

GOTO 20 

PRINT NUM: ' is prime!' 

STOP 

END 

Sample Run: 

Enter number to test ?44 

44 is even! 

4S is divisible by 3 

47 is prime! 

Ultimate BASIC 
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Programming Examples 

POOOO (File Update) 

This program uses tenninal input to update a master file. 

* 
* UPDATE PROM MASTER FILE 

* 
DIM P(5) 

EQU BELL TO CHAR(7), FPMSK TO '4N' 

CLRL=@(-4) 

CLR=@ (-1) 

L15=' L (US) , 

TL=CLR:@(12,1): '** CCARM Corp Master Update **' 

TL = TL:@ (70,1) : 'POOOO' 

TL = TL:@(4,4):'Enter Prom Part Number: ' 

PROMPT "" 

PS=@(0,12) :CLRL:BELL 

PRMPT=@(0,12) :CLRL:"Enter Line # to change/'D' to 

delete" 

SCR = 'COMPANY: 'L15: 'PROM WIDTH: 'L15 

SCR .= 'PROM DEPTH:'L15:'F/P CODE:'L15 

SCR .= 'FILL CHAR:'L15 

* 
OPEN 'PROMMASTER' TO PM ELSE 

STOP 201, 'PROMMASTER' 

END 

10 FLG1=0 

PRINT TL: 

INPUT PID 

IF PID = "END" OR PID='''' THEN STOP 

MATREAD P FROM PM,PID ELSE MAT P=""i FLG1=1 

* FLG1 = ITEM NOT ON FILE 

FOR W=l TO 5 

PRINT @(0,W+5) :W'R(##. )' :SCR[(W-1)*15+1,15] :P(W) 

NEXT W 

IF FLG1 THEN GO 30 

20 PRINT PRMPT:i INPUT ANS 

IF ANS='''' THEN MATWRITE P ON PM, PIDi GO 10 

IF ANS='D' THEN DELETE PM,PIDi GO 10 

IF ANS>O AND ANS<6 THEN W=ANSi GO 40 

GO 20 

Ultimate BASIC 
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* 
30 * ADD NEW ITEM * 

FOR W=l TO 4 

40 PRINT @(19,W+5) :CLRL:; INPUT P(W) 

BEGIN CASE 

CASE P(W)='B' 

W=W-l; IF W=O THEN GO 10 ELSE GO 40 

CASE W=2 

IF P(2)#4 & P(2)#8 THEN 

PRINT PS: 'Must be a 4 or 8 in this field' 

GO 40 

END 

CASE w=3 

IF NOT(NUM(P(3))) THEN 

50 PRINT PS:'Invalid response, must be decimal/K 

units' 

GO 40 

END 

IF REM(P(3),32)#0 THEN GO 50 

CASE W=4 

IF NOT(P(4) MATCH FPMSK) THEN 

PRINT PS:'Must be 4 decimal digits'; GO 40 

END 

CASE W=5 

IF P(5)#0 & P(S)#"F" THEN 

PRINT PS:'Must be "0" or "F" '; GO 40 

END 

END CASE 

IF NOT(FLG1) THEN Go 20 

NEXT W 

FLG1=0 ; * !TEM NOW EXISTS 

GO 20 
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Programming Examples 

Sample Tenninal Output 

***CCARM Corp Master Update*** POOOO 

Enter Prom Part Number: 222 

1. Company: SMITH 

2. Prom width: 4 

3. Prom Depth: 256 

4. Flp Code: 1112 

5. Fill Char: 

Enter Line # to change/'D' to delete item/-NL- to 

update 

Ultimate BASIC 
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ITEMS.BY.CODE (Use of Job Control) 

This program illustrates the use of the EXECUTE statement to create a job 
control application. The operator enters a dictionary code for searching 
the current account's master dictionary. The application displays a 
sorted and numbered list of master dictionary items that have the 
specified dictionary code. The application can then be re-run or ended. 

*** PROGRAM USING THE EXECUTE STATEMENT*** 

* 
OPEN "DICT","MD" TO MD ELSE STOP 201, 'MD' 

CLEAR: @(-1) 

CES = @(-3) 

CEL = @(-4) 

PRINT CLEAR:@(0,22): 

10 PRINT "Enter the dictionary code for the search or 

'END ''':CEL: 

INPUT CODE 

IF CODE = "" OR CODE 'END' THEN STOP 

XXX = "" 
ID = "" 

* SELECT THE FILE 

* PUT SELECT LIST IN VARIABLE ID 

* ERROR MSG IN VARIABLE XXX 

* 
EXECUTE 'SSELECT MD WITH.D/CODE 

RTNLIST ID, RETURNING XXX 

'" :CODE: '''', 

IF XXX<l,l> = "401" THEN 

PRINTERR "No dictionary items for code 

PRINT @(0,22): 

GOTO 10 

END 

PRINT CLEAR: 

":CODE 

PRINT "Master Dictionary items with a dictionary 

code of It: 

PRINT CODE 

1=1 

X = ° i Y = 2 
LONGEST = 0 

* PRINT THE ITEM ID'S WITH SEQUENCE NUMBERS 
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LOOP WHILE ID<I> # .... DO 

IF Y = 21 THEN 

X X + 5 + LONGEST 

Y = 2 

LONGEST 0 

END 

IF X + LEN(ID<I» + 3 > 79 THEN 

PRINT @(0,22) :"1 need to clear the screen ":CES: 

PRINT "to display the remaining items, .. 

PRINT "Press <RETURN> to continue or (C)ancel ... 

INPUT ANS: 

IF ANS[l,l] = "C" THEN PRINT @(0,22): 

PRINT @(0,2) :CES: 

X 0 

Y 2 

LONGEST 0 

END 

PRINT @(X,Y):I 'R(###)':" ":ID<I> 

IF LEN(ID<I» > LONGEST THEN 

LONGEST = LEN(IO<I» 

END 

I 1+1 

Y Y + 1 

REPEAT 

PRINT @ (0,22) : 

GOTO 10 

STOP 

END 

Ultimate BASIC 
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Sample Tenninal Output: c 
Enter the dictionary code for the search or 'END'?Q 

Master Dictionary items with a dictionary code of Q 

1 ACC 20 QFILE 
2 ALPHA 21 SYSLIB 
3 AREA 22 WORDS 
4 BARB 23 ZIP 
5 BBP 
6 BLOCK 
7 CHANNEL 
8 COMMS 
9 ERRMSG 

10 INV.A 
11 INV.B 
12 INVENTORY 
13 INV-PROSPECT 
14 LEADS 
15 MAIL. FILE 
16 NEXT 
17 PROCLIB 
18 PROSP 
19 PUB 

Enter the dictionary code for the search or 'END'? 

c 
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Programming Examples 

SUMMARY.REPORT (Menu/Report Generator) 

The BASIC program listing below contains the coding for a "Summary 
Prospect Report". An abbreviated listing of a subroutine called 
GET.CRITERIA, which is called by SUMMARY.REPORT, is included 
following the main program. 

This program illustrates sample coding from a menu-driven set of report 
generation programs. The actual process, which is not included, is set 
up so that the operator can select the desired report option from a "D&B 
Prospect Selector" menu produced by a PROC. The PROC calls the 
appropriate BASIC program to print the selected report. The program 
prints the report and returns to the PROC, which redisplays the menu. 

*** 

*** 

*** 

*** 

*** 

*** 

PROGRAM TO PROMPT OPERATOR FOR STATE CODES, 

COUNTY CODES,SIC CODES, AND SALES VOLUME. 

PROGRAM WILL ALLOW UP TO TEN DIFFERENT 

REPORT CRITERIA TO BE SET UP BEFORE THE 

REPORTS ARE GENERATED 

COMMON STATES,COUNTIES,SALES,SICCODES,SIC.SELECT, 

SORT.BY, TITLE, NAME, FLAG 

*** 

PROMPT "" 

DIM RPTS(ll) 

MAT RPTS " 

RPT 1 

10 PRINT @(-1) :@(10,0) : "Selective Prospect Summary 

Report ": 

PRINT " Report #":RPT: 

* Call Subroutine to prompt for selection criteria 

CALL GET.CRITERIA 

IF FLAG 'X' THEN GO 10 

IF FLAG = '_I THEN GO 90 

*** 

80 * BUILD RPT RECALL STATEMENT 

RPTS (RPT) 

RPTS(RPT) 

IF STATES 

X = 1 

Ultimate BASIC 
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LOOP 

STATE = STATES<X> 

UNTIL STATE = , , DO 

RPTS(RPT) =RPTS (R.PT) : ' 

X = X + 1 

REPEAT 

, : STATE 

81 RPTS(RPT) =RPTS(RPT):" AND WITH COUNTY-CODE" 

IF COUNTIES = "ALL" THEN GO 82 

x = 1 

LOOP 

COUNTY = COUNTIES<X> 

UNTIL COUNTY = "" DO 

RPTS (RPT)=RPTS (RPT) :' 

X = X + 1 

REPEAT 

, : COUNTY 

82 RPTS(RPT) =RPTS(RPT):' AND WITH SALES >= '" 

RPTS(RPT) =RPTS(RPT) :SALES: '''' 

83 RPTS (RPT) =RPTS (RPT) :" AND WITH " 

IF SIC. SELECT = "P" THEN 

RPTS(RPT) =RPTS(RPT):" PRIMARY-SIC" 

END ELSE 

RPTS (RPT)=RPTS (RPT) :" SIC-CODES" 

END 

IF SIC. CODES 

X = 1 

LOOP 

'ALL' THEN GO 84 

FROMSIC = SIC.CODES<X,l> 

TOSIC = SIC.CODES<X,2> 

UNTIL FROMSIC = "" DO 

IF X > 1 THEN RPTS(RPT) = RPTS(RPT):" OR " 

RPTS (RPT) =RPTS (RPT) :' >="': FROMSIC: ' '" 

RPTS (RPT) =RPTS (RPT) :' AND <= "': TOSIC: ,,,' 

x = x + 1 

REPEAT 

84 *** 
BEGIN CASE 

CASE SORT.BY = 1 

RPTS(RPT) =RPTS(RPT):" BY ZIP BY COMPANY" 

CASE SORT.BY = 2 

RPTS (RPT) =RPTS (RPT) :" BY COMPANY " 

CASE SORT.BY = 3 

Ultimate BASIC 
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RPTS(RPT) =RPTS(RPT):" BY PRIMARY-SIC BY" 

RPTS(RPT) =RPTS(RPT):" COMPANY" 

END CASE 

RPTS(RPT) =RPTS(RPT):" COMPANY OFFICER" 

RPTS(RPT) =RPTS(RPT) : "TELEPHONE DMI-LINE SALES" 
, .11 'T' n RPTS (RPT) =RPTS (RPT) :' HEADING " 

RPTS(RPT) =RPTS(RPT) D&B " 

RPTS(RPT) =RPTS(RPT) : "Prospect Report for - ":NAME 

RPTS (RPT) =RPTS (RPT) :" Page 'PC' 'L'" 

RPTS (RPT) =RPTS (RPT) : '" L' ": TITLE:" 'C' 'LL' ". I'" 

RPTS (RPT) =RPTS (RPT) : "DBL-SPC ID-SUPP LPTR " 

*** 

90 *** BUILD ANOTHER RPT? 

RPT = RPT + 1 

IF RPT > 10 THEN GO 1000 

91 PRINT @(5,23) :"Do you wish to generate another 

report" : 

PRINT "(YIN)? # ":@(51,23):; INPUT RSP,l: 

PRINT @(51,23) :SPACE(2): 

PRINT @ (51, 23) : RSP : 

IF RSP = 'X, THEN 

RPT = RPT - 1 

IF RPT < 1 THEN RPT 1 

GO 10 

END 

IF RSP 'Y' THEN GO 10 

IF RSP # 'N' THEN GO 91 

*** 

1000 *** EXECUTE RPTS 

PRINT @(-1) :@(10,0) : "Now processing reports ..... " 

RPT = 1 

END 

LOOP 

STATEMENT = RPTS(RPT) 

UNTIL STATEMENT = , , DO 

PRINT; PRINT 

PRINT STATEMENT 

EXECUTE STATEMENT 

RPT = RPT + 1 

REPEAT 

STOP 
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5;'30 

The following is the subroutine called by SUMMARY.REPORT: 

SUBROUTINE GET.CRITERIA 

*** 

COMMON STATES, COUNTIES, SALES, SIC.CODES, 

SIC. SELECT, SORT. BY, TITLE, NAME, FLAG 

FLAG = 1 1 

20 *** GET STATES 

X = 1 

STATES = 1 , 

PRINT @(5,2) :"Enter State code - ": 

22 PRINT @(21+(X*3),2):"U ":@(21+(X*3),2): 

*** 

INPUT STATE, 3: 

PRINT @(21+(X*3),2) :SPACE(3): 

IF STATE = 'X, OR STATE = 'END' THEN 

IF X = 1 THEN STOP 

FLAG = '-' 
GO 99 

END 

IF STATE = , , THEN GO 30 

IF STATE = '-' AND X > 1 THEN 

PRINT @(21+(X*3),2):SPACE(3): 

STATES = DELETE (STATES,X, 0, 0) 

STATES = DELETE (STATES,X-1, 0, 0) 

X = X - 1 

GO 22 

END 

PRINT @(21+(X*3),2):STATE 'L(#3) ': 

IF STATE = 'ALL' THEN STATES = 'ALL'; GO 30 

IF NOT (STATE MATCHES '2A') THEN GO 22 

STATES = REPLACE(STATES,X,O, 0, STATE) 

X = X + 1 

IF X > 12 THEN GO 30 

GO 22 

30 *** GET COUNTY CODE 

40 *** GET MINIMUM SALES VOLUME 
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50 *** GET SIC CODE RANGES 

60 *** SELECT ON PRIMARY OR ALL SIC CODES 

70 *** GET FREE FORM HEADING 

73 *** GET OPERATORS NAME 

75 *** GET SORT CRITERIA 

PRINT @(5,21): 

PRINT "Sort by 1)Zip 2)Company name 3)SIC code # II. 

PRINT @(51,21): 

INPUT SORT.BY,1: 

PRINT @(51,21) : SPACE (1) : 

IF SORT.BY = 'X, OR SORT.BY 

FLAG = 'X' 

GO 99 

END 

IF SORT.BY , , THEN GO 75 

IF SORT.BY '-' THEN GO 73 

'END' THEN 

IF SORT.BY < 1 OR SORT.BY > 3 THEN GO 75 

PRINT @(51,21):SORT.BY 'R(#) ': 

*** 

99 *** RETURN 

RETURN 

Ultimate BASIC 
Confidential and Proprietary to The Ultimate Corp. 

5-31 



Programmer's Reference 

Sample menu produced by PROC 

D&B Prospect Selector 
********************* 

1) Detailed Prospect Report 

2) Summary Prospect Report 

3) Prospect Label Print 

4) Detailed, Summary, and Label Print 

5) User instructions 

88) Exit to 'TeL' 

99) Logoff 

Enter option -
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Programming Examples 

QOH (Use of LOCATE with Dynamic Arrays) 

This program prints a report showing total cost * quantity on hand by 
product group. 

**Print cost * quantity on hand by product group. 

* 
DIM STOCKITEM(20) 

EQU COST TO STOCKITEM(3) 

;* ID = Part No 

;* Cost 

EQU QOH TO STOCKITEM(8) 

EQU PRODGRP TO STOCKITEM(9) 

;* Quantity on Hand 

;* Product Group 

* 

* 

EQU AM TO CHAR(254) 

EQU VM TO CHAR(253) 

RESULTS=' , 

OPEN' " 'STOCK' TO STOCK ELSE STOP 201, 'STOCK' 

SELECT STOCK 

1 * 
READNEXT ID ELSE 

HEADING "Product Total Value Average'L' Group" 

:SPACE(22) :"Value'L'" 

VMC=DCOUNT(RESULTS<l>,VM) 

FOR I=l TO VMC 

PRINT RESULTS<l,I> "L(#7 )": 

PRINT OCONV(RESULTS<2,I>, 'MR2,$') "R(#12)": 

IF RESULTS<3,I>=0 THEN 

AVE=O 

END ELSE 

AVE=RESULTS<2,I>/RESULTS<3,I> 

END 

PRINT OCONV(AVE, 'MR2,$') "R(#12)" 

NEXT I 

STOP 

END 

MATREAD STOCKITEM FROM STOCK,ID ELSE GOTO 1 

LOCATE PRODGRP IN RESULTS<l>,l BY 'AL' SETTING POS 

ELSE 

INS PRODGRP BEFORE RESULTS<l,POS> ;* product group 

INS " BEFORE RESULTS<2,POS> ;* total value 

INS 0 BEFORE RESULTS<3,POS> ;* total quantity 

Ultimate BASIC 5-33 
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END 

RESULTS<2,POS>=RESULTS<2,POS> + (COST*QOH) 

RESULTS<3,POS>=RESULTS<3,POS> + QOH 

GOTO 1 

END 

Sample report: 

Product Total Value Average 

Group Value 

A $36.00 $3.00 

B $52.00 $4.00 

C $70.00 $5.00 

D $90.00 $6.00 
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BASIC Compiler Messages 

This appendix presents a list of messages that may occur as a result of 
compiling a BASIC program. The messages are stored in the ERRMSG 

file. In the following descriptions, the error number and message are 
printed in boldfaced type. The cause and explanation are in normal 
type. 

[B100] Line A, 'B' Compilation aborted; no object 
code produced 

Compilation errors present. 

[B101] Warning - end of compilation before end 
of item, at line number below: 

An END statement, unassociated with a multi-line THEN or ELSE 

clause, has been encountered before the physical end of the item 

[B102] Line A Object code exceeds 57,534 bytes. 

[B103] Line A Label 'B' is missing 

Label indicated by GOTO or GOSUB was not found or MA1READ 

statement uses simple variable instead of dimensioned array. 

[B104] Line A Label 'B' is doubly defined 

[B105] Line A 'B' has not been dimensioned 

[B10 6] Line A 'B ' has been dimensioned and used 
without subscripts 

[B107] Line A 

[B108] Line A 

[B109] Line A 
statement 

LOOP statements nested too deep 

NEXT statement missing 

Variable missing in NEXT 

Bll 0 Symbol table is A% full 

B111 Last variable is at A 
--------- V A R I A B L E S ---------

B1l2 ------------ LAB E L S ------------

Ultimate BASIC A-1 
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B113 ----------- E QUA T E S -----------

[Bl14] Line A Maximum number of variables 
exceeded 

More than 3223 variables (including array elements) used. 

[Bl15J Line A Label' B' is used before the 
EQUATE stmt. 

The symbol is referenced before it has been defined. 

[Bl16] LineA Label' B' is used before the 
COMMON stmt. 

A COMMON variable is referenced before it is declared as COMMON. 

[Bl17] Line A 
list. 

Label 'B ' is missing a subscript 

[B1l8] Line A Label I B' is the object of an 
EQUATE statement and is missing. 

Variable after TO clause in EQUATE statement has not been defined. 

[B119] Line A Warning - precision value out of 
range ignored 

A precision not in the range of 0-9 was specified. 

[B120] Line A Warning - multiple precision 
statements ignored 

Only the first precision statement is applied. 

[B121] Line A Label 'B' is a constant and 
cannot be written into. 

An EQUATEd symbol has been specified in an assignment statement. 

[B122] Line A The label 'B' is used incorrectly. 

Expression after TO in EQUATE is illegal. 

[B123] Line A Label B has been dimensioned with 
non-zero subscript in COMMON and cannot be re­
dimensioned 

[B124] tine A Label 'B ' has literal subscripts 
out of range. 

Array subscript less than 1 or greater than value in DIM statement. 
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[B125] No source statements found; no object 
code produced 

[B126] Line A ELSE clause missing 

[B127] Line A NEXT missing 

[B128] Line A Item 'B' not found 
Object of $INCLUDE or $CHAIN directive is missing. 

[B129] Illegal: program name same as dictionary 
item name 

Compiler cannot write object code in dictionary because non-object 
code dictionary item already exists with the same name as the source 
program. 

[B130] Line A Symbol Table overflow -
compilation aborted 

B 131 Symbol table is A% full 

B 13 2 Last variable is at A 
--------- V A R I A B L E S ---------

8133 ------------ LAB E L S ------------

B134 ----------- E QUA T E S -----------

Note: In the/ollowing messages, the B represents a caret (") that the 
compiler uses to point to the word that is causing the problem. 
For example, error message B135 is used as/ollows: 

004 OPEN 'LEDGER' TO GLE ELSE STOP 201, 'LEDGER' 

*** " Reserved word used 

B135 ***B Reserved word used 

B136 ***B Illegal assignment statement 

B137 ***B END CASE statement missing 

B138 ***B Variable name expected 

B139 ***B Keyword 'C' expected 
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B140 ***B Illegal expression 

B14l ***B END statement missing 

B142 ***B Illegal syntax 

B143 ***B Illegal library function name 

B144 ***B End of statement expected 

B145 ***B THEN or ELSE clause missing 

B146 ***B EXIT used outside LOOP-REPEAT construct 

B147 ***B REPEAT missing .in LOOP construct 

B148 ***B Ambiguous ELSE clause 

[B150] Warning 
of item 

end of compilation before end 

[B151] Line A 
exceeds 28,767 

Scope of RETURN TO/FOR 
bytes of object. 

statement 

B152 ***B Illegal System variable @var 

[B153] Line 
exceeds 128 
recompile. 

A Object size plus 
frames Try using 

symbol table size 
(S) option and 

B155 *** Reserved word used B 

B156 *** Illegal assignment statement B 

B157 *** END CASE statement missing B 

B158 *** Variable name expected B 

B159 *** Keyword 'C' expected B 

B160 *** Illegal expression B 

B161 *** END statement missing B 

B162 *** Illegal syntax B 
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8163 *** Illegal library function name B 

8164 *** End of statement expected B 

8165 *** THEN or ELSE clause missing B 

8166*** EXIT used outside LOOP-REPEAT constr B 

8167 *** REPEAT missing in LOOP construct B 

8168 *** Ambiguous ELSE clause B 

8172 *** Illegal System variable @var ) B 

[B173] Line A IN. Variable exceeds 1600 bytes. 

[B180] Line A The 
Multiple includes 

item 'B' was 
of the same 

included before. 
item are i1l.egal.. 

8199 Source fil.e must have separate DICT and DATA 
sections 

[B241] Line A, 'B' successful.ly compiled; C 
frames used. 
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BASIC Run-Time Messages 

This appendix presents a list of the error messages that may occur as a 
result of executing a BASIC program. The messages are stored in the 
ERRMSG file. 

Warning messages indicate that illegal conditions have been smoothed 
over (by making an appropriate assumption), and do not result in 
program termination. Fatal error messages result in program 
termination. 

In the following descriptions, the error number and message are printed 
in boldfaced type. The cause and explanation are in normal type. 

[B1] Run-time abort at line A 

Caused by BASIC statement ABORT. 

[B2] Line A Illegal file specification 

[B5] Line A Incorrect number of subroutine 
parameters 

Number of parameters in CALL statement is greater than number of 
parameters in SUBROUTINE statement 

[B6] Line A 
characters 

PROCWRITE string length exceeds 350 

[B10] Line A Variable has not been assigned a 
value; zero used 

An unassigned variable was referenced; a value of 0 is assumed. 

[B11] Line A Tape record truncated to tape 
record length 

An attempt was made to write a tape record greater than the tape 
record length. (The record is truncated to tape record length.) 

[B12] Line A File has not been opened 

File indicated in I/O statement has not been opened via an OPEN 

statement or file variable has been modified since the file was 
opened 
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[B13] Line A Null conversion code is ill.egal; 
no conversion done 

[B14] Line A Bad stack descriptor: B 

Number of parameters in CALL statement less than number of 
parameters in SUBROUTINE statement 

[B1S] Line A Il.legal opcode: B 

The program object code has been corrupted; recompile program 

[B16] Line A Non-numeric data when numeric 
required; zero used 

B17] Line A Array subscript out of range: B 

[B18] Line A Attribute number less than -1 is 
illegal. 

Attribute less than 1 is specified in READV or an attribute number 
less than -1 is specified in WRI1EV statement. 

[B19] Line A Illegal pattern 

lllegal pattern used with MATCHES operator or in MATCHFIELD 

function. 

[B20] Line A COLl or COL2 used prior to 
executing a FIELD stmt; zero used 

[B22] Line A Illegal value for STORAGE 
statement 

STORAGE parameter less than 10 or not a multiple of 10. 

[B23] Program 'B' must be recompiled. 

Object code not compatible with current operating system. 

[B24] Line A Divide by zero illegal; zero used 

[B2S] Program' B' has not been cataloged. 

A subroutine specified in a CALL statement was not found in the 
program file and was not cataloged or if cataloged, not found in the 
file specified in the MD. 

[B26] . Line A 'UNLOCK C' attempted before LOCK 

[B27] Line A RETURN executed with no GOSUB 
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[B28] Line A Not enough work space on Reg B 

Not enough user work space to hold all variables. 

[B29] Line A USERMSG file has not been opened by 
the SET-LANGUAGE verb 

[B30] Line A Array size mismatch 

Array sizes do not match in MAT Copy statement, or in CALL and 
SUBROUTINE statements. 

[B31] Line A Workspace underflow, register B 

The program has attempted to CALL too many nested subroutines; 
the number of subroutines that can be nested depends on the number 
of variables used as well as the number of CALLs 

[B32] 
1400 

Line A Page 
characters 

heading exceeds maximum of 

[B33] Line A Precision declared in subprogram 
'C' is different from that declared in the 
mainline program. 

[B35] Line A BASIC operation not allowed when 
called via RECALL dictionary 

A subroutine called by the B processing code contains one of the 
disallowed BASIC statements; see the Ultimate Recall and Update 
User Guide for a list of operations that are not allowed. 

[B36] Line A Arrays in calling program and 
subroutine must both be either fixed dimensions, 
or both variable dimensions 

[B37] Line A Variable dimensioned array element 
referenced before array was initialized by a DIM 
statement 

[B38] Line A Subroutine argument was incorrectly 
passed twice 

[B39] Line A Incorrect PRECISION in /B/ COMMON 
block. 

PRECISION has been changed after named COMMON area has been 
defined 
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[B40] Line A Incorrect number of variables in 
/BI COMMON block. 

Number of variables in current named COMMON statement is 
different from number in named COMMON statement that fIrst 
defIned the area 

[B41] Line A Lock number is greater than 47. 

[B42] Line A COMMON block /B/ has not been 
initialized or has been already released. 

[B43] Line A attempt to create more than 50 
named COMMON blocks. 

[B44] Line A named COMMON block table Full. 

[B45] Program' B' is not a subroutine! 

Program named in CALL statement is not a subroutine. 

[BI07] Line A LOOP statements nested too deep 

LOOP statements can be nested to 50 levels. 

[B209] Line A File is update protected. 

An attempt was made to update a fIle that has an update lock. 

[B210] Line A File is access protected. 

An attempt was made to read a file that has a retrieval lock 
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BASIC Debugger Messages 

The following is a list of messages that can be displayed by the BASIC 

debugger. In the following descriptions, the message that is displayed 
is printed in boldfaced type. The cause and explanation are in 
normal type. 

[B501] Invalid BASIC DEBUGGER command. 
This message is displayed when the user enters a command that 
cannot be understood by the BASIC debugger. 

[B503] Not a valid file name. 

This message is displayed when the BASIC Debugger is unable to open 
a filename containing source code. This may be because the file does 
not exist in this account or retrieval/update codes prevent access. 

[B504] Not a valid program name. 
This message is displayed when the BASIC debugger cannot locate a 
source item. On an 'L' command or display of source code after a 
breakpoint, the BASIC debugger attempts to locate the source code in 
the file that contains the mainline program. For example, if the 
debugger is entered in a subroutine that is not in the same file as the 
mainline program, this message is displayed. 

After displaying this message, the debugger prompts for the 
FilelProgram Name: 

File/prg name? 

Enter the filename and the program name. 

[B505] Trace and Breakpoint tables are empty. 

This message is displayed in response to a 'D' command when both 
the Breakpoint and Trace tables are empty. 

[B50 6] You cannot continue execution of a 
program after a fatal abort 

This message is displayed when a user types 'G<CR>' or '<LF>' in 
BASIC debugger after BASIC runtime detected a fatal error. Execution 
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cannot continue because the state of the BASIC runtime stack is in an 
indeterminable state at entry to BASIC debugger. The user is not 
restrained from entering 'Gline#' in this situation, but it cannot be 
assumed that execution will continue in this situation either. 

[B507] Invalid line number. 
This message is displayed when a user attempts to 'G' to a line# past 
the end of executable code. 

[B508] Zero is not an acceptable value. 
This message is displayed when the user attempts to supply a zero as a 
numeric value when zero is unacceptable; for example, display 
dimensioned element zero./ARRAY(O). 

[B510] Symbol not in SYMBOL TABLE. 
The symbol entered by the user cannot be located in the symbol table. 

[B511] Non-numeric data. 
The user has typed non-numeric data as a command parameter; for 
example, GTOP. 

[B514] Variables must start with an alphabetic 
character. 

The user has entered a variable name that does not start with an 
alphabetic character; for example, /123. 

[B515] Subscript out of range. 
The user entered subscripts for a dimensioned array that are greater 
than the maximum defined in the DIM statement. 

[B516] Dimensions illegal for a simple variable. 
The user entered subscripts for a non-dimensioned variable. 

[B517] NAMED COMMON/VARIABLE dimensioned array 
has not been initialized. 

The user can only display, trace and set breakpoints for named 
COMMON and variable dimensioned arrays after they have been 
initialized by the BASIC Runtime package. 

[B518] The SYMBOL TABLE is not in the correct 
format or does not exist. This program must be 
recompiled if BASIC DEBUGGER is to be used on it. 

Either the program was not compiled under the latest version of the 
BASIC Compiler, or the symbol table was not generated because the 
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BASIC Debugger Messages 

program was compiled with the S option or it contains a $NODEBUG 
statement. 

B520 (not displayed) 
E Count 
N Count 

A 
B 

Window Start, Len 
Hex Display 
Source Display 
CALL/RETURN Trap 

E 
F 

Reason Code H 

C,D 

G 

This is the display is generated by the O{ptions} command. 

[B521] Trace table Full. 
This message is displayed when the user attempts to T{race} a 
variable and the trace table is full. 

[B522] Trace entry not found. 
This message is displayed when the user attempts to U {ntrace) a 
variable and the entry cannot be found. This may be because the 
entry# entered does not contain an entry or if a variable name is 
entered, the is no entry for that variable in the trace table. 

B524 Trace table cleared. 

This message is generated if the user types U {ntrace }] with no entry 
or variable name and the whole table is cleared. 

B529 Trace Variable 

This is the 'heading' for the D {isplay} command and Trace table 
entries exist. 

[B531] Breakpoint table full. 

This message is displayed when a user attempts to create a Breakpoint 
condition and there are no free entries in the Breakpoint Table to hold 
the condition. 

[B532] Breakpoint entry not found. 
This message is displayed when the user attempts to K{ill} a 
Breakpoint entry and the entry # supplied does not contain a 
Breakpoint condition or if a variable name is supplied, no Breakpoint 
condition can be found for that variable. 
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[B533] No logical operator found in B{reakpoint} 
command. 

The BASIC debugger could not locate a '=, #, < or >' symbol in the 
Breakpoint condition entered by the user. 

B534 Breakpoint table cleared. 

This message is generated when a user enters a K {ill} command with 
no parameters and the BASIC debugger clears all Breakpoint 
conditions. 

[B535] Non numeric line number. 

The user entered B$ and the constant after the operator was not 
numeric; for example, B$=ABC. 

[B536] Only one '&' allowed in a B{reakpoint} 
command. 

The Breakpoint condition entered by the user contains more than one 
& operator. 

[B537] Breakpoints can only be set on single 
array elements. 

The use has attempted to set a Breakpoint condition using a 
dimensioned array with no dimensions. 

B539 Break Condition 

This message is a 'heading' for the D{isplay} command when 
Breakpoint Tables entries exists. 

8540 Return Stack 

This message is a 'heading' for the R {eturn Stack Display} command 
when return entries are found in the BASIC Runtime stack. 

[B541] There are no GOSUBs in the return stack. 

This message is displayed when the R {eturn Stack Display} command 
is entered an there are no return entries found in the stack. 
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B555 Help Message (not displayed) 
The following message is generated in response to the H { elp } 
command :-

?, $, *, V - show file, progname, line# and verify 
object 

/var{ (r,c) }{<a,v,s>} - display (and alter) a variable. 
var = * displays all 

[ {m, n} 

Bvoc{&voc} 

C 

D 

DE 

E{n} 

G{n} 

H 

HX 

K{n} {var} 

L{n,{m}}{*} 

LP 

- set/reset display window 

- B{reakpoint set} 

- C(ALL/RETURN breakpoint on/off} 

- D(isplay trace and breakpoint tables} 

- DE(bug enter} 

- E(xecution step set/reset} 

- G(oto line# or resume processing} 

- H(elp} 

- H{e}X(display on/off} 

- K(ill breakpoint entry or var} 

- L{ist source} 

- L{ine} P{rinter on/off} 

N{n} 

o 
- N{umber of breakpoints to step through 

P 

PC 

R 

S 

T{var} 

U(n} (var) 

Z 

END,BYE,STOP 

OFF 

Ultimate BASIC 

- O{ptions Display} 

- P{rinted output on/off} 

- P{rinter} C{lose} 

- R{eturn stack display} 

- S{ource code display on breakpoint 
on/ off} 

- T(race var} or T(race on/off} 

- U{ntrace entry or var} 

- (set up source code pointers) 

- Terminate program (STOP resumes PROC 
processing 

- Terminate program and log off. 
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List of ASCII Codes 

This appendix presents a list of ASCII codes for decimal number values 
from 0 through 255. The hexadecimal equivalent value and ASCII 

character generated are also given. 

Decimal values 0-31 are assigned as non-printable functions; these 
codes may be specified by control key sequences as input to a BASIC 

program. In the listing, the control key is indicated by a caret (A) in the 
first position in the Key column. 

Decimal values greater than 127 (x'7F) are not defined in the ASCII 

character set. The functions or characters assigned to these values are 
dependent on the terminal being used. However, special file structure 
functions and control key sequences have been assigned to decimal 
values 251 through 255 (x'FB' through x'FF). 
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Decimal Key Hexadecimal Name 

0 A@ 00 NUL 
1 AA 01 SOH 
2 AB 02 STX 
3 AC 03 ETX 
4 AD 04 EOT 
5 AE 05 ENQ 
6 AF 06 ACK 
7 AG 07 BEL 
8 AH 08 BS 
9 AI 09 HT 

10 AJ OA LF 
11 AK OB vr 
12 AL OC FF 
13 AM OD CR 
14 AN OE SO 
15 "0 OF SI 
16 Ap 10 DLE 
17 AQ 11 DC1 
18 AR 12 DC2 
19 AS 13 DC3 
20 AT 14 DC4 
21 AU 15 NAK 
22 AV 16 SYN 
23 AW 17 ETB 
24 AX 18 CAN 
25 Ay 19 EM 
26 AZ 1A SUB 
27 A[ IB ESC 
28 A\ 1C FS 
29 A] 1D GS 
30 AA IE RS 
31 A IF US -
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c 
Decimal Key Hex Decimal Key Hex 

32 20 80 P 50 
33 ! 21 81 Q 51 
34 " 22 82 R 52 
35 # 23 83 S 53 
36 $ 24 84 T 54 
37 % 25 85 U 55 
38 & 26 86 V 56 
39 I 27 87 W 57 
40 ( 28 88 X 58 
41 ) 29 89 y 59 
42 * 2A 90 Z 5A 
43 + 2B 91 [ 5B 
44 , 2C 92 \ 5C 
45 - 2D 93 ] 5D 
46 2E 94 1\ 5E 
47 / 2F 95 5F -
48 0 30 96 , 

60 
49 1 31 97 a 61 
50 2 32 98 b 62 
51 3 33 99 c 63 
52 4 34 100 d 64 
53 5 35 101 e 65 
54 6 36 102 f 66 
55 7 37 103 g 67 

( 
56 8 38 104 h 68 
57 9 39 105 1 69 
58 3A 106 J 6A 
59 , 38 107 k 6B 
60 < 3C 108 1 6C 
61 = 3D 109 m 6D 
62 > 3E 110 n 6E 
63 ? 3F 111 0 6F 
64 @ 40 112 P 70 
65 A 41 113 q 71 
66 B 42 114 r 72 
67 C 43 115 s 73 
68 D 44 116 t 74 
69 E 45 117 u 75 
70 F 46 118 v 76 
71 G 47 119 w 77 
72 H 48 120 x 78 
73 I 49 121 Y 79 
74 J 4A 122 z 7A 
75 K 4B 123 { 7B 
76 L 4C 124 I 7C 
77 M 4D 125 } 7D 
78 N 4E 126 - 7E 
79 0 4F 127 DEL 7F 
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Decimal Hexadecimal Symbol Name 

128 (x'80') thru 250 (x'FA') not used 

251 FB SB Start buffer 
252 Fe SVM Subvalue Mark 
253 FD VM Value Mark 
254 FE AM Attribute Mark 
255 FF SM Segment Mark 
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User Exits 

The following user routines supplied with an Ultimate system may be 

used as user exits from BASIC in the ICONV and OCONV functions. 

User Exit 

U307A 

U407A 

U50BB 

U90ED 

U0159 

U018D 

Ul18D 

Description 

Puts tenninal to sleep until a specified time; equivalent to 
RQM and SLEEP statements 

Puts tenninal to sleep for a specified period of time; 
equivalent to RQM and SLEEP statements 

Returns current user's line number and account; line 
number can also be returned by @USERNO or 
SYSTEM(19); account can also be returned by @WHO or 
SYSTEM(26) 

Initializes tape reel number to 1 

Extended math functions in decimal floating point; 
equivalent to string number functions SADD, SDIV, 
SMUL, and SSUB 

Inhibits BREAK key; equivalent to BREAK OFF or 
BREAK 0 

Enables BREAK key; equivalent to BREAK ON or BREAK 1 
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Item Format 
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USERMSG File 

The USERMSG file is designed as a multiple data level file with a level 
for each language translation on the system. The USERMSG file enables 
system users to create custom messages for their applications, which 
can then be translated by the UltiKit multi-lingual process. 

The USERMSG file can be used with the BASIC USERTEXT function, 
which is described in Chapter 3, BASIC Statements and Functions. 
Items can also be printed using the system command PRINT-ERR. 

The format of item.ids in the USERMSG file is up to the user. 

Each line in a USERMSG item must conform to a general format: 

code { text} 

The valid codes are as follows: 

Code Meaning 

A inserts the next parameter from the list of parameters passed 
by USERTEXT 

A(n) inserts the next parameter as above, but left justified in a 
field of 'n' blanks 

AM inserts attribute mark 

D inserts the current date 

E inserts the item.id enclosed in brackets 

H inserts the text following the H; does not include a <CR> or 
line feed 

H+ used at the end of the USERMSG item only to suppress final 
<CR> and line feed that is normally output. 
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L inserts <CR> and line feed. 

L(n) inserts n-1 blank lines. 

R(n) inserts the next parameter as A (above), but right justified in 
a field of 'n' blanks 

S(n) Sets the output buffer pointer to location In'. 

T inserts the current time 

X Skips a parameter in the list of parameters passed by 

USERTEXT 

Sample USERMSG item 

item.id Welcome 
001 E 
002 H, 
003 A 
004 L 
005 HIt is 
006 D 

x = USERTExT('Welcome' ,CUSTNAME) 

result: 
This returns the text of "Welcome" after inserting the value of 
CUSTNAME into the message: 

[Welcome], custname 
It is 21 Jun 1989 
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Revision 200 New Features 

Revision 200 of the Ultimate Operating System, Release 10, includes 
the following new and enhanced features for the Ultimate BASIC 

language: 

• new reserved words 

• addition of predefined variables and system variables 

• change to file variables 

• extension of arithmetic operators to dynamic arrays 

• extension of comments to CALL, COMMON, DIM, and EQUA1E 

statements 

• new compiler directives: 
$COMPA TIBILITY 

INCLUDE 

$INSERT 

• new and enhanced BASIC statements and functions 

• BASIC compiler changes 

• new BASIC debugger 

For more information, see the 0/5 Revision 200 New Features guide. 

Because of these changes, all BASIC programs from previous 
revisions of the operating system must be recompiled after 
upgrading to Revision 200 or later. When recompiling BASIC 

programs, be sure to compile using the same options, such as S 

(suppress symbol table), that were used in the original compilation. For 
information on upgrading, see the Ultimate Upgrade Document for your 
system and revision. 
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The following statements and functions were added or revised for 
Revision 200 of the Ultimate Operating System. If you are using a 
revision prior to 200, the commands that are marked New are not 
available at all. The commands that are marked enhanced are available 
in prior revisions, but not all features are available. 

assignment statement Enhanced 
BREAK { KEY} statement Enhanced 
CLEARDATA statement New 
CLEARS ELECT statement New 
COMMON statement Enhanced 
CONVERT statement New 
CRT statement New 
DIM statement Enhanced 
ECHO statement Enhanced 
EQU{ATE} statement Enhanced 
ERRTEXT function New 
EXECUTE statement Enhanced 
FIELD function Enhanced 
FMT function New 
FOR/NEXT statement Enhanced 
INMAT function New 
INPUT statement Enhanced 
MATCH{ES} operator Enhanced 
MATCHFIELD function New 
MA1PARSE statement New 
MA TREAD statement Enhanced 
OPEN statement Enhanced 
PAGING statement New 
READT statement Enhanced 
RELEASE statement Enhanced 
REMOVE statement New 
REUSE function New 
RQM statement Enhanced 
SELECT statement Enhanced 
SLEEP statement New 
SORT function New 
SOUNDEX function New 
SUBROUTINE statement New 
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SUM function 
SYSTEM function 
IRAP ON THEN CALL statement 
IRIM function 
USERTEXT function 
WRITE statement 
WRITET statement 
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G-4 

The following changes have been made to the BASIC compiler: 

• Compilation is faster and more efficient; for example, large programs 
generally compile at least twice as fast as previously 

• Error messages produced by the BASIC compiler have been changed 
and now give more information when an error is encountered; the 
compiler also indicates where on the line it was scanning when it 
noted the error. 

• BASIC object code size has been increased to 57,534 bytes. 

• The BASIC and COMPILE verbs, which are used to compile BASIC 
programs, have been changed as follows: 

- The A option, which provided a listing of assembled code, is no 
longer available 

- The E option, which provided an errors only listing, has been 
removed; the errors only listing is the default 

- The F option can be used with the M option to list internal variables 
and labels, including those created by IF/THEN and FORI NEXT 

loops; internal variables and labels are displayed preceded by an 
asterisk. 

- An I option has been added, which, if the L option is also specified, 
displays lines from $INCLUDEd programs as part of the listing 

- The format and information displayed by the M option has changed 

Ultimate BASIC 6929·3 
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Revision 200 Features 

BASIC Debugger 

The following lists the new and enhanced BASIC debugger commands. 

BVOC{&voC} enhanced 

BYE new 

C new 

D enhanced 

G{n} enhanced 

H new 

HX new 

K{ {/}var} enhanced 

0 new 

R new 

S new 

(- u{n} new 

V enhanced 

* new 

/m<a{,v{,s} }> new 

c 
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! statement 3-5 

$* directive 3-7 

$CHAIN directive 3-8 

Index 

$COMPATIBILITY directive 3-9,3-88, G-l 

$INCLUDE directive 3-11 

$INSERT directive 3-11, G-l 

$NODEBUG directive 3-12,4-3 

* command (debugger) 4-28 

* statement 3-5 

= (assignment) statement 3-13 thru 3-20, 3-135 

@ function 3-21 thru 3-31,5-17 

@ symbols 2-9 thru 2-11, 3-244, 5-4 

- A -
ABORT statement 3-32, 3-248 

ABS function 3-33 

ALPHA function 3-34 

ARG. 3-81,3-107 

arithmetic expressions 2-16 thru 2-25 

arithmetic operations 

performance 2-21 

rules 2-20 

arithmetic operators 

and dynamic arrays 2-19 

fixed point 2-4 

floating point 2-5 

list 2-16 

order of operation 2-16 

string numbers 2-6 

arrays 2-12 thru 2-15 

ASCII character conversion 

from EBCDIC 3-35 

from numeric 3-46 

to numeric value 3-223 

ASCII codes (see Appendix D) 

ASCII function 3-35 

6929-3 Ultimate BASIC 

assignment statement 3-13 thru 3-20, 3-135, G-2 

attribute mark 2-14, 5-3, 5-4 

- B -
BASIC debugger (see Chapter 4) 

BASIC verb 1-7,4-3 

BEGIN CASE statement 3-36, (also see CASE 

statement) 

blank spaces 

in functions 3-1 

using in programs 1-4 

Boolean expressions 2-37 

BREAK key 3-37,3-248,5-11 

breakpoints 

displaying 4-11 

removing 4-17 

setting 4-6 

BREAK{KEY} statement 3-37, G-2 

BSYM file 1-9 

buffer table 2-44 

- c -
CALL statement 3-39 thru 3-42 

comments 3-5 

external subroutines 1-12 

file variables 5-7 

indirect calls 3-167 
~ 

passing arguments 2-45 

passing variables 3-57 

revision 200 features G-l 

using SUBROUTINE 3-236 

CASE statement 3-43 

CAT operator 2-27 

CATALOG verb 1-11 

CCDELETE 3-127 

CHAIN statement 3-44 

index-1 
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Index 

DATA statement 3-64 

RUN verb 1-15,2-46 

subroutines 3-237 

trapping OFF 3-248 

CHAR function 3-46, 3-223 

CLEAR statement 3-47,5-16 

CLEARDATA statement 3-48, G-2 

CLEARFILE statement 3-49 

CLEARS ELECT statement 3-51, G-2 

CLOSE statement 3-52 

COLO function 3-55, 3-99 

comments 1-5,3-5,3-7,3-201 

COMMON statement 3-53 thru 3-56, G-2 

allocating 2-45 

comments 3-5,3-201 

defining arrays 2-12 

dimensioned arrays 3-56,3-144 

external subroutines 3-167 

file variables 2-11 

in subroutines 3-237 

named COMMON 3-58,3-59 

releasing named COMMON 3-199 

revision 200 features G-1 

with $INCLUDE 3-11 

with CALL 3-40 

with ENTER 3-80 

comparisons 

arithmetic values 2-23 

floating point 2-24, 3-94 

string values 2-24 

compileandgo 1-16,3-180 

COMPILE verb 1-7, 4-3 

compiler directives 

$* 3-7 

$CHAIN 3-8 

$COMPATIBILITY 3-9 

$INCLUDE 3-11 

$NODEBUG 3-12 

summary 1-4,3-4 

compiler messages (see Appendix A) 

compiler version number 1-10 

index-2 Ultimate BASIC 

concatenation 2-27 

constants 2-8 

control characters 

input 3-121 

conversion codes 

input 3-113 thru 3-114 

output 3-161 thru 3-162 

CONVERT statement 3-60, G-2 

COS function 3-61 

COUNT function 3-62, 3-67 

CRT statement 3-21,3-63,3-75, G-2 

cursor positioning 3-21,3-120 

• 0 • 

data stack 3-48, 3-64, 3-124 

DATA statement 3-64 thru 3-65 

clearing data 3-48 

with INPUT 3-124 

data types 2-18 

date 

external date 3~247 

internal date 3-66 

DATE function 3-66 

DCOUNT function 3-67,3-88,5-15 

debugger 

$ command 4-28,4-32 

* command 4-28,4-32 

/ (list) command 4-3,4-30 

? command 4-28,4-32 

[] (substring) command 4-33 

B command 4-6 

breakpoints 4-6, 4-17 

BYE command 4-9 

compiler restrictions 4-3 

D command 4-11 

DEBUG command 4-11 

E command 4-12 

END command 3-141,4-13 

entering 1-15 

G command 4-14 

hints 5-16 
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inhibiting entry 1-14 

K command 4-17 

L command 4-18 

list (f) instruction 2-11 

LP command 4-18 

N command 4-19 

o command 4-20 

OFF command 4-21 

P command 4-21 

PC command 4-21 

privilege level 4-3 

STOP command 4-24 

symbol table 1-9 

T command 4-25 

trace table 4-25 

trapping OFF 3-250 

U command 4-27 

V command 4-28 

Z command 4-29 

debugger commands 

summary 4-3 thru 4-5 

debugger messages (see Appendix C) 

debugger prompt 4-1 

DECATALOG verb 1-13 

DEL statement 3-69 

DELETE function 3-69,3-70 

DELETE statement 3-71,3-261 

descriptor table 2-43, 3-234 

DIM statement (see DIM{ENSION) statement) 

dimensioned arrays 

accessing 5-15 

assigning values 3-15,3-144,3-148 

copying 3-144 

derming 2-12, 3-73 

format 2-12 

in COMMON 3-56 

passing to subroutines 3-237 

reading into 3-149 

size 3-118 

writing from 3-153 

DIM{ENSION} statement 3-73 thru 3-74, G-2 

6929-3 Ultimate BASIC 

comments 3-5, 3-201 

defining 2-12 

INMAT value 3-118 

MAT = statement 3-144 

revision 200 features G-l 

with COMMON 3-56 

DISPLAY statement 3-21,3-63,3-75 

dynamic arrays 

accessing 5-13 

arithmetic opemtions 3-209 

copying into dimensioned array 3-148 

deleting elements 3-69,3-70 

description 2-14 

extracting elements 3-92 

format 2-12 

inserting data 3-130, 3-131 

locating elements 3-137 

reading 3-185 

reading single attribute 3-194 

replacing elements 3-206 thru 3-207 

sorting 3-227 

summing 3-239 

- E -
EBASICverb 1-7 

EBCDIC function 3-35, 3-76 

ECHO statement 3-77, G-2 

EDIT Verb 1-6, 1-7 

EEDIT verb 1-6, 1-7 

Index 

END CASE statement 3-79 (also see CASE 

statement) 

END statement 3-78,3-116,3-177,3-248 

ENTER statement 2-46, 3-80 

entering the debugger 4-2 

EOF function 3-81,3-108,3-218 

EQU{ATE} statement 3-82 thru 3-83 

assignment 3-15 

comments 3-5, 3-201 

revision 200 features G-l, G-2 

ERRMSG file 3-84,3-86,3-107,3-182,3-218, 

3-250 

index-3 
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ERRTEXT function 3-84, 0-2 

EXECUTE statement 3-85 thru 3-89, G-2 

CRT statement 3-63 

DISPLAY statement 3-75 

message buffer 3-218 

messages 3-86, 3-87, 3-182 

named COMMON 3-59 

stacked input 3-64 

trapping OFF 3-250 

execution locks 3-140,3-254 

EXIT statement 3-90 

EXP function 3-91 

extended arithmetic 2-21 

external subroutines 

cataloging 1-12 

defining 3-236 thru 3-237 

exiting 3-208 

opening 3-167 

PRECISION statement 3-170 

with CALL 3-39 tbru 3-42 

with CHAIN 3-44 

with COMMON 3-56 

EXTRACT function 3-92 

- F -
FADD function 3-93 

FCMP function 3-94 

FDIV function 3-95 

features 1-1 

FFIX function 3-96 

FFL T function 3-97 

FIELD function 3-55, 3-98, 0-2 

file variables 

closing 3-52 

description 2-11 

internal 3-237 

passing 5-7 

files 

clearing 3-49 

closing 3-52 

deleting items 3-71 

index-4 Ultimate BASIC 

opening 3-165 

reading attributes 3-194 

reading from tape 3-192 

reading items 3-149,3-185 

reading sequentially 3-189 

releasing 3-198 

selecting 3-220 

structure 5-2 

summary of statements 5-6 

writing attributes 3-266 

writing items 3-153,3-260 

writing to tape 3-263 

fixed point numbers 2-4 

floating point numbers 2-5 thru 2-6 

adding 3-93 

comparing 3-94 

convert to fixed 3-96 

creating 3-97 

dividing 3-95 

multiplying 3-101 

power function 3-184 

subtracting 3-106 

FMT function 2-29,3-100, G-2 

FMUL function 3-101 

FOOTING statement 3-102 thru 3-103 

CRT statement 3-63 

DISPLAY statement 3-75 

HEADING statement 3-111 

PAGE statement 3-168 

PAGING statement 3-169 

FOR/NEXT statement 3-104,3-157, G-2 

format masks 2-29,3-100 

format strings 2-29 tbm 2-32 

free storage area 2-43 

FSUB function 3-106 

FUNCKEYS 3-128 

functions 

floating point 2-6 

string numbers 2-6 

summary 2-3, 3-4 
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GET statement 3-87,3-107,3-182,3-219 

GOSUB statement 3-109 

GOTO statement 3-110 

HEADING statement 3~111 thru 3-112 

CRT statement 3-63 

DISPLAY statement 3-75 

FOOTING statement 3-101 

PAGE statement 3-168 

PAGING statement 3-169 

hexadecimal characters 

converting 3-113,3-161 

reading from tape 3-192 

writing to tape 3-264 

- I -
I/O statements (summary) 5-6 thru 5-8 

ICONV function 3-113 

IF statement 3-115 

INCLUDE directive 3-11, G-l 

INDEX function 3-117 

INMATO function 3-118 thru 3-119, G-2 

DIM statement 3-74 

MATPARSE statement 3-148 

MATREAD statement 3-150 

INPUT prompt character 3-121,3-181 

INPUT statement 3-120 thru 3-125, G-2 

editing commands 3-128 

INPUTCLEAR statement 3-126 

INPUTCONTROL 3-127 thru 3-1.29 

NULL statement 3-159 

PRINTERR statement 3-176 

PROMPT statement 3-181 

stacked input 3-64 

TRAP statement 3-251 

input verification 3-123 

INPUTCLEAR statement 3-122,3-126 

INPUTCONTROL statement 3-127 thru.3-129 . 

INS statement 3-130 

INSERT function 3-131,3-'138 

INTfunction 3-133, 

6929-3. Ultimate BASIC 

Index 

internal file variable 3-237 

internal select variable 3-220,2-237 

item locks 3-149 thru 3-152,3-154,3-186,3-195 

- L -
labels 1-3 

LEN function 3-134 

LET statement 3-15,3-135 

limited expressions 2-42 

lines per page 3-168 

LN function 3-136 

local subroutine 3-109,3-208 

LOCATE statement 3-137 thru 3-139 

LOCK statement 3-140 

locks 

execution 3-140,3-254 

item 3-149 thru 3-152, 3-154, 3-186, 3-195 

read 5-11 thru 5-12 

logical expressions 2-37 

LOOP statement 3-90,3-142 

- M -
main program descriptors 2-45 

master dictionary items 2-10 

MAT';' statement 3-15,3-144 

MATCHFIELD function 3-146, G-2 

MATCH{ES) operator 2-35,3-146, G-2 

MATPARSE statement 2-13,3-74,3-118,3-148, 

G-2 

MATREAD{U} statement 2-13,3-74,3-82, 

3-118,3-149 thru 3-152, G-2 

MATWRITE{U} statement 2-13,3-153 thru 3-155 

MOD function 3-156,3-200 

MSG. 3-81,3-87,3-107,3-182 

multi-line statements 1-3,3-115 

multi-statement lines 1-3 

- N -
named COMMON areas 3-58,3,198,5-7 

network considerations 5-7 

NEXT statement 3-101,3-157 

index-5, 
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NOT function 3-158 

NULL statement 3-159 

NUM function 3-160 

numeric data 

comparison 2-24 

fixed point 2-4 

floating point 2-5 

internal representation 2-18 

masks 2-29 

maximum value 2-18 

precision 3-170 

string numbers 2-6, 2-18 

- 0 -
. object code 

comments 3-7 

compiling source 1-7 

pointers 1-2 

verifying 4-28,4-32 

object code size 1-10, G-4 

OCONV function 3-161 

ON GOSUB statement 3-109,3-163 

ON GOTO statement 3-110,3-164 

OPEN statement 3-165 thru 3-167, G-2 

files 3-165 

INMAT 3-118 

subroutines 3-39,3-167 

order of operations 2-16 

- p -
PAGE statement 3-63,3-75,3-168 

PAGING statement 3-169, G-2 

PAGING OFF 3-102; 3-111 

pattern matching 2-35,3-146 

performance 5-18 

pointeritems 1-2 

precedence 
arithmetic operators 2-16 

concatenation 2-27 

format masks 2-31 

logical operators 2-37 

index-6 Ultimate BASIC 

parentheses 2-17 

relational operators 2-33 

substrings 2-27 

summary 2-39 

PRECISION statement 2-4,2-18,2-22,3-170 

predefined symbols 2-9 

PRINT ON option 3-171 

PRINT statement 3-21,3-171 thru3-173 

PRINTER command 3-21 

printer selection 3-174 

PRINTER statement 3-171,3-174 thru 3-175 

PRINTER ON option 1-15,3-63,3-75,3-171, 

3-174 

PRINTERR statement 3-122, 3-126, 3-176 

PROCREAD statement 3-177 

PROCWRITE statement 3-179 

program name 1-2 

PROGRAM statement 3-180 

programs 

cataloging 1-11 

comments 1-5 

compile and go 1-16,3-180 

compiling 1-7 thru 1-10 

components 1-3 

compressing 1-6, 1-7 

creating 1-6 

cross-reference 1-9 

decataloging 1-13 

executing 1-12, 1-14 

executing automatically 1-11, 1-15 

executing source programs 1-16 

file structure 1-2 

including 3-11 

linking 3-8 

listing 1-8 

pausing 3-225 

resume execution 4-14 

terminating 3-29,3-44 . 

using blanks 1-4, 3-1 

prompt characters 3-181 

PROMPT statement 3-121,3-181 

6929-3 
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PUT statement 3-182 

PWR function 3-183 

- R -
random numbers 3-212 

read locks 5-11 thru 5-12 

READNEXT statement 3-51,3-88,3-189 thru 

3-191,3-220 

READT(X} statement 3-192 thru 3-193, 0-2 

READV(U} statement 3-194 thru 3-197 

READ(U} statement 3-185 thru 3-188 

relational expressions 2-33 

RELEASE /name/ statement 3-59 

RELEASE statement 3-154,3-198 thru 3-199, 

3-261,0-2 

REM function 3-156, 3-200 

REMark statement 1-5,3-5,3-201 

REMOVE statement 3-203, 0-2 

REPEAT statement 3-205 

REPLACE function 3-206 

reserved words 2-2 

RETURN (TO) statement 3-109,3-208,3-236 

REUSE function 3-209,0-2 

reverse video 3-127 

revision 200 features (see Appendix G) 

REWIND statement 3-211 

RND function 3-212 

RQM statement 3-213, G-2 

rules for standard arithmetic 2-20 

RUN verb 1-7,1-14,2-46,3-44,3-128,3-171 

run-time messages (see Appendix B) 

- S -
SADD function 3-214 

SCMP function 3-215 

SDIV function 3-216 

SE verb 1-6, 1-7 

SEEK statement 3-218 

segment mark (SM) 2-7 

SELECT command 3-221 

select lists 

6929-3 Ultimate BASIC 

accessing items 5-9 

clearing 3-51 

creating 3-190,3-220 

with EXECUTE 3-86 thru 3-88 

SELECT statement 3-220 thru 3-222,0-2 

SELECT verb 3-88 

SEQ function 3-223 

setting breakpoints 4-6 

SET-LOGOFF command 

trapping 3-250 

SET-TERM command 3-21 

SIN function 3-224 

size 

dimensioned arrays 2-14,3-74,3-118 

number of variables 2-8 

numeric data 2-18 

objectcode 1-10,3-8,3-11 

string numbers 2-18 

strings 2-7 

variable names 2-8 

SLEEP statement 3-225, 0-2 

SMUL function 3-226 

SORT function 3-227, G-2 

SOUNDEX function 3-228,0-2 

SP-ASSIGN command 3-174 

SPACE function 3-230 

spaces 

generating 3-230 

removing 3-253 

SQRT function 3-231 

SSUB function 3-232 

statement labels 1-3,3-159 

statement map 1-8 
~ 

statements 

format 3-1 

summary 3-3 

STOP statement 3-32, 3-233, 3-248 

STORAGE statement 2-44, 3-234 

STR function 3-235 

string data 

ASCII comparison 2-24 

Index 

index-l 
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concatenation 2-27 

converting characters 3-60 

delimiters 2-7 

expressions 2-26 

length 3-134 

numbers 3-96, 3-97 

pattern matching 3-146 

string numbers 2-6 

string length 3-234 

string numbers 

adding 3-214 

comparing 3-215 

dividing 3-216 

multiplying 3-226 

power function 3-184 

subtracting 3-232 

subroutine descriptors 2-45 

SUBROUTINE statement 2-45,3-236 thru 3-238, 

G-2 

subroutines 
external 3-40,3-1703-208,3-236 

local 3-109,3-163,3-208 

opening 3-167 

returning from 3-208 

subscripts 2-12 

substrings 

assigning 3-13 thru 3-20 

counting 3-62, 3-67 

defming 2-26 

extracting 3-98 

locating 3-117 

overlaying 3-16 

replacing 3-17 

subvalue mark 2-14,5-3 

SUM function 3-239, G-3 

symbol table 1-2,1-7,1-9,3-12,4-3 

system debugger 4-11 

system delimiters 5-3 thru 5-5 

SYSTEM function 3-122,3-128,3-192,3-240 

thru 3-244, G-3 

system variables 2-10 

- T -
TAN function 3-245 

tape statements 
end of file 3-257 

reading records 3-193 

rewinding 3-211 

writing records 3-263 

TERM command 3-21,3-168 

TERMINAL command 3-21 

terminal display 

@ functions 3-21 thru 3-30 

INPUTCONTROL statement 3-128 

selecting 3-174 

terminal output 3-63, 3-75 

terminal type 3-21 

time 

external 3-247 

internal 3-246 

TIME function 3-246 

TIMEDATE function 3-247 

trace table 
deleting 4-27 

setting up 4-20,4-25 

TRAP ON THEN CALL statement 3-243, 3-248 

thru 3-252, G-3 

trigonometric functions 
COS function 3-61 

SIN function 3-224 

TAN function 3-245 

TRIM function 3-253, G-3 

typeahead buffer 3-126,3-176 

- u -
UltiNet considerations 5-7 

UltiNet files (see files) 

UNLOCK statement 3-141,3-254 

UNTIL clause 3-104,3-142 

UNTIL statement 3-255 

system performance 5-18 user exits (see Appendix E) 
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USERMSG file F-l 

USERTEXT function 3-256, F-l, G-3 

- V -
value marks 2-14,5-3,5-4 

variable allocation 5-18 

variable data area 2-43 

variable map 1-8 

variables 

allocation 2-8, 3-44, 3-56 thru 3-59 

arrays 2-13 

assigning 3-13 thru 3-20 

clearing 5-16 

COMMON 3-57 

file 2-11 

initializing 3-44, 3-47, 3-80 

maximum number 2-8 

names 2-8 

predefined 2-9 

values of 2-9 

- w­
WEOF statement 3-257 

WHILE clause 3-104,3-142,3-259 

WRITE statement G-3 

WRITET{X} statement 3-263, G-3 

WRITEV{U} statement 3-266 

WRITE{U} statement 3-260 
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Reader Comment Form 

Ultimate welcomes your comments. If you find a problem or error in this manual, or can suggest 
an improvement, please complete this form. Please attach additional sheets, if necessary. 

Name of Manual: Ultimate BASIC Language Reference Guide 

Document No.: 6929-3 Dare: ____________________________________ _____ 

Comments 
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Name: System Number: _______ _ 

Company~: ______________________________________________________ ___ 

Address: 

City: State: 

Fold and tape. Please do not staple. 
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717 Ridgedale Avenue 
East Hanover, NJ 07936 
Attn: Documentation Manager 
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Zip: 
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THE UL TIMATE CORP 

Problem Identification Form ac# 
Name Date 

System No. Phone # Release Affected 

Area Affected (circle one): Async, BASIC, Bisync, Docu, Editor, OS, Passthru, Proc/PROVERB, 

RecaII/RETRIEVE, RPL, Runoff, Security, Spooler, System, Tape, TCL, UltiCaIc, UltiKit, UltiLink, 

UltiMation, UltiNet, UltiPlot, UltiProc, UltiWord, UltiWriter, Update/REVISE, Upgrade 

Hardware Platform (circle one): 1400, Bull, Bull DPX/2, HP, IBM, LSI, RS/6000, RT, SEQ, VAX 

Is problem reproducible? (YIN) __ 
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immediate processing. 
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System Model __ _ CRT Models _________________ _ 
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Date Verified _____ _ 
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