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RUTI — DESCRIFTION

BUTI is a BRasic programming utility cartridge which provides
seventeen programming aid commands, and an extra K of user
memory. BUTI gives you increased control of programs and
variables, and eases programming through i1its Rasic error
catching and powerful editing features. Alsao with one
instruction it formats the VIC to imitate the minimum memory
or +3K configurations, or +8K when used with other expansions
on a multi-cartridge board.

Frogramming commands available from RBUTI are as follows......

AFFEND - Adds a program from tape storage to the end of a
program in YIC memorvy.

AUTO - Automatically gives new line numbers while writing
a Rasic program.

DELETE — Deletes a selected block of lines from a Rasic
program.

DUMF — Digplays all program variables and their values
in alphabetical order, including dimensioned
arrays.

EDIT - Searches for a given string of characters within
the program, and replaces 1t with another given
atring.

FIND - SQearches for a given string within the Rasic
program and displays each occurrence of it.

HELF - Displays a summary of BUTI commands, with syntax,
for quick retference.

EILL — Disables BUTI without powering off vour VIC.

OFF - Turns off STEF and TRACE commands.

RENUMRBER - Renumbers all or selected parts of Basic programs.

Automatically renumbers line references contained
in Basic statements.

REFEAT — Teggles on or off the ability to automatically
repeat each VIC key when held down.

STEF - Fermits single step execution of a Basic program,
and displavs the number of the line being
executed.

THRACE - Allows vou to run yvyouwr Rasic program slowed down,
with a display of the line numbers being executed.

LINNEW -~ Restores a program just 2liminated with the NEW
instruction.

VIC — Recontigures the memory to minimum, +3E, +8F. or
greater memory +taormats.

e - Converts a decimal number to its hexadecimal and
binary equivalents.

: - Converts a hexadecimal number to its decimal and

binary equivalents.,

AUTOMATIC ERRORK CATCHING - Whenever a program error stops the
execution of a program, BUTI will list the line in which the
ervror accurred, and display the oftending characters 1in
reverse field.
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USING RUTI

BUTI commands operate in direct mode only (except STEF and
TRACE., which can under certain circumstances be called +rom
within a program). The command must be the only command on
the screen line. Any command maybe abbreviated down to the
first three letters. Fress RETURN to execute the command.
Most of the commands must be followed by certain parameters.

These will be explained in detail below. Commands which
require parameters can be used without the parameters being

defined, in which case the parameters take on predefined
default values.

IMFORTANT - When using abbreviated commands, a SFACE must be
typed between the command and any parameters that {follow.

EXAMFLES — Entering command in full...
RENUMBER10O0QO, 20, £30-6460

Note that the parameters are separated by commas. The dash
indicates a range of lines, 1in this case from 630 to 660
inclusive. We can also use the abbreviated form, and leave
out some of the parameters, as long as the commas and dash
FEMALMe 2 v 2 »

REN 1000, ,-&660

The second parameter has not been stated., and so takes on 1ts
default value. You will see that the +first number of the

range has been left out too. BUTI will interpret the range as
being from the start of the program to line &60 1inclusive.
Note the space between the abbreviation and the first
parameter. Another exampleé.....

REN ,20,630~-

In this case, the first parameter has been left out, s that
will take on its default value. Also the second number of the
range has been lett ocut. BUTI will i1interpret the range as

being from line 630 to the end of the program inclusive.
Another example.....

REN ,1

The range has been omitted, and BUTI will interpret the range

as the whole program, from start tao end. Al so, all the
parameters can be omitted.....

REN
All the parameters take on their default values.
The commands UNNEW, REFEAT, OFF and EILL do not reqguire any

parameters. REFEAT and OFF do not produce any visual output
on the screen.



BUTI COMMANDS IN DETAIL

AFFEND
SYNTAX . AFFEND"F ILENAME"
ABRBREVIATION - AFF
DEFAULT VALUES - I+ no Ffilename is specified, AFPEND
defaults to first program found on tape.
EXAMFLE - AFF "PROGZ2"

AFFEND is used to attach a program or subroutine stored on

tape to the end of a program residing in VIC RAM memory.
AFFEND works like a LOAD command, so that a typical screen
display while APFENDing will look something like this....

AFF "PROGZ"

FRESS FLAY ON TAFE
OF.

SEARCHING
FOUND FPROGZ2

AFFENDED FROGZ
READY.

The programmer must make sure before using this command that
the line numbers of the program to be AFFENDed are higher
than those of the program already in the VIC. BUTI will not
interleave or merge program lines: it simply adds a program
to the end of another.



SYNTAX o AUTO start, increment
ABBREVIATION s AUT
DEFAULT VALUES 5 Start = 10 or last line generated by
AUTO.
Increment = 10 or last increment used.
EXAMFLES v AUTO10, 20
AUT , S

AUTOD 1s used to generate line numbers as one types in BRasic
program lines. The parameters are start, i.e. the line number
that you want to start with, and increment, i.e. the interval

between the successive line numbers. For example, the
command. . « «

AUT 10,5

will give you line number 10, and the new numbers will go up
in steps of 5. A new number is given as sSoon a&as you press
RETURN at the end of a line.

I+ the line number that AUTO generates already exists in  the
praogram, then AUTD will put a *9° character immediately atftter
the line number. This is to warn you that i+ vou type in a
new line the old one will be deleted and the new line will
replace it. You do not have to delete the 97 character, as
this will not be entered into the line as you press RETURN.

To exi1t AUTO, simply type RETURN after the 1line number. is
displayed.

All parameters are optional, and, if omitted., will revert to
default values. Unce AUTO has been used in a programming
sess10n; 1t will remember what line i1t was on when AUTO was
exited, and the increment being used. Refore AUTO is used,
the default values for start and increment are both 10. After
using AUTO, the default values are updated to reflect the
values that were last used.

The current line number can be changed dynamically. That is,
it you change the line number that AUTO generated, it will
accept vour change and continue numbering from there.

£n



DELETE

SYNTAX s DELETE low - high
ARBREVIATION — DEL
DEFAULT VALUES - Low = beginning of program.
High = end of program.
EXAMFLES == DELETE10-100
DEL 2Z00-
DEL -150

DELETE removes blocks of Rasic program lines +rom your
program. To prevent accidental erasure of the wrong section

of code, you must specify both low and high range parameters,
in that order. The following formats are incorrect, and will
result 1n a syntay error...a.

DELETE
DELETE1OQ

Here are some examples to illustrate the use of the DELETE
command. « « » »

DEL 3J0-210
This will delete lines 30 and 210 and every line in between.
DEL. 60—

This will delete line 360 and all lines up to the end of the
Program.

DEL —-120

This will delete all lines from the start of the program up
to and including line 120,



DUMF

SYNTAX = DUMF tvype of variable
ABBREVIATION - DUM
DEFAULT VALUES -~ Displays all types of variables, 1.6,

floating, integer, string. and array.

EXAMFLES & DUMF
DUMF%
DUM .
DUM %
DUM |

DUMF displays in alphabetical order every program variable,
and its value, of the type specified in the parameter. The

parameter must be one of the following.e...-«
i Display only floating point variables.
y A Display only integer variables.

% Display only string variables.

( Display only arrayv variables.

I+ no parameter 1is specitied then every variable of every
type will be displaved.

You can control the display while DUMFing by pressing the
tollowing EevsS..wa .

SHIFT Stops display while held down.

STOR Exits from DUMF command.
SHIFT/STOFR Also exits from DUMF command.



EDIT

SYNTAX = EDIT/sl1/s2/1o0w — high,Q
ABBREVIATION . EDI
DEFAULT VALUES - Low = start of program.
High = end of program.
EXAMFLES - See below.

EDIT searches for a given string of up to ten characters
within the specified line range, and then replaces that
string with a second specified string. The optional qguery
mode allows vou to loock at each occurence before deciding
whether to replace or not. In the syntas.: ...

EDIT/sl/s2/1ow-high,0Q

g 1is a non—space delimiter.

s1 is the string to be searched +tor and replaced.

5 is the string that replaces sl.

1ow is the starting line of the range in which the search
and replace 1s to take place.

high is the ending line of the range.

() switches on Query mode.

Default values and conditions.e ..«

" 4 No default value. The delimiter must be entered.
=1 No default value. Must be entered.

s I+ omitted, merely deletes sl. SHee examples below.
1ow Deftault value = start of program.

high Default value = end of program.

() I+ omitted, Guery mode 1s not switched on.

The delimiter need not be the * /7 character. It can be any
character except SFACE, as long as the character does not
appear 1in either sl or si.

51 and s can be up to 10 characters long.

Let us suppose that we have the following program 1in
MEMOr Yo s o s

10 REM AN EDIT EXAMFLE
20 FRINT:FRINT: GOTQS00
20 END

I+ vou wish to replace FRINT with PRINT#1 vyou tvype...
EDITYFRINTXFRINTH#1 X%

In this example we are using "X as the delimiter. No range
is specitied, so the EDIT caommand will go through the whole
pragram looking for the string "FRINTY. Each time 1t finds an
opccurrence of the string it will replace 1t, and print out
the new line on the screen. In this example, EDIT will +find
the string "FRINT® twice, both times in line 20, and will
display as follows...

(Cont., )



20 PRINT#1:FRINT: GOTOS00
20 PRINT#1:FRINTH#1: 6GOTAS00

READY .

You will see that line 20 is listed twice, once after each

replacement. Lines 10 and 30 were left untouched since they
did not contain "FRINT® in them. Now if we type.....

EDIT.#1..

we can get the program back to how it was. We are telling

EDIT to replace all occcurrences of the string “#1° with
nothing., s0 effectively we are deleting the string. We are

| ]

Nnow using .7 as the delimiter. This 1s what happensS.. ..

20 PRINT:FRINTH1: GOTASOO
20 FRINT:FRINT: GOTOSO0

READY.

The program is now back to its original form. Here are some
More eXxampleS. . ..

EDITEEAOTOLRGEOSURE: Replaces all occurrences of the string
"EATO® with the string “6OASULERT .

EDI "GOTO"GOSUR"10-60 Replaces all occurences of "6GAOTAY +rom
lime 10 tao line 60 inclusive with
TEOSURT .

EDI +GOTO+GEO0S5URS, Searches for “60OTOT in  GHuery mode,
i1.2. each time 1t finds an occurrence
1t displays the line and asks whether
to replace or not, beftore going on  to
the next occurrence.

EDI ZGOTOZGOSURLGO Replaces all occuwrences of “6GATAOT°
with “"GOSURT 1n line S0 only.

EDI ¥xGOTOXGOASURX-0,0 SHSearches {tor occcurences of "6GOTAY from
start of program up tao and including
line <0, In Buery mode, =50 each
ococurrence ftound 1s  displaved and
quaried before proceeding to the next.

In GQuery made EDIT will =search for the first occurrrence of
vour specified string and display that lime on the screen,
and a gquestion mark, indicating that it i1is waiting +or vour

response. The response must be one of the tollowinge .= ..

Y — To replace =sl1 with s2.

K - Tao NAT replace, and to skip to the next occurrence.

X == T exit from EDIT command.

Whilst 1in EDIT, vou can also: 1 — Hold down the SHIFT key
to freeze the scoreen output. Release to continue. < “

Fresse HTOF key to abort any EDIT operation.



FIND

SYNTAX - FIND/sl1/low — high
ABBREVIATION = FIN
DEFAULT VALUES - Low = start of program.
High = end of program.
EXAMPLES " FIND/"ACC/60-120

FIN XAl=X200-
FIN &GOTO

FIND is used to search for and display all occurrences of a
certain string within the given line range. In the
sSYNtaX.eeeas

FIND/s1/1low - high

/! Is a non—-space delimiter.

s1 Is the string that to be searched tor.

1ow Is the starting line of the range in which the search
1is to take place.

high Is the ending line of the range.

As 1in EDIT, the delimiter can be any character except SFACE,
as long as it is not one of the characters in the string to
be searched for. The following examples i1llustrate the use of
the FIND command. ...

FIND.GOTO. Finds and displays all occurrences of
the string "60OT0O".
FIN xGOTO%x-99 Finds and displays all occurrences of

"GOTOY from the start of program up to
and including line 99.

FIN /GOTO/100- Finds and displays all occurrences of
*GOTOT from line 100 to the end of
program.

FIN &60T0O%1000-2000 Finds and displays all occurrences of
"GOTO" from line 1000 to line 2000,

You can freeze the screen output by heolding down the SHIFT
key. Release to continue.
You can abort any FIND coperation by pressing STOF.

10



HELF

SYNTAX " il
ABBREVIATION o HEL.
DEFAULT YALUES - None

EXAMFLE s HEL.

HELF is not a programming command. Rather, it 18 a quick
reference guide to the commands available from RBUTI, and the
ayvntax that they require. When HELF 1s executed, the screen
will clear and the commands will be displaved with the syntau
and parameters required. Where a parameter 1s enclosed by
these brackets, < >y that parameter is optional.

11



FLILL

SYNTAX - KILL
ARBREVIATION o F-IL
DEFAULT VALUES e None

EXAMFLE - FIL

FILL disables RUTI. While disabled vou cannot make use of any
of the BUTI commands until re—-enabled. BUTI can be re—enabled
by turning the VIC power off and on again, or by entering the
following SY9 Callssese-

SYS 40993



OFF

SYNTAX = QOFF
ARBREVIATION i OFF
DEFAULT VALUES - None

EXAMFLE - QFF

OFF is used soclely for the purpose of switching of+ STEF and
TRACE commands. Along with STEFP and TRACE, it can be called
from within a program by a SYS8 call. Thus vou can turn on
TRACE or STEF from the program just before 1t gets to the
part vou want to examine, and then switch 1t off afterwards.
The SYS values are as follows..a. ..

QFF SYS 444754
TRACE SYS 4443546
TRACE W SYS 444475
STEF SYS 44449
STEF W SYS 44455

All modes can be changed directly. It 1is not necessary to
execute an OFF to go +rom STEF to TRACE, etc..



RENUMBER

SYNTAX = RENUMBER start, increment, low - high
ABRREVIATION - REN
DEFAULT VALUES = Start = 10
Increment = 10
Low = start of program.
High = end of program.
EXAMFLES s REN

REN , 1

REN ,,10-99
REN 1000, ,50-

RENUMBER changes the numbers of the lines within the given
range to new numbers starting at the number speciftied i1in the
"start® parameter, going up in steps of whatever number was
cspecified in the “increment® parameter. Also, all the
commands in the program which specify line numbers are
updated to reflect the newly renumbered lines. Such commands
are GOTO, GOSUER, ON »xxxux GOTO, ON xuxx GOSUR, THEN, RUN,
LLIST. These are renumbered whether they fall within the line
range of the RENUMBER command or not.

I¥f a line reference is made to a line that does not exist,
then that line reference will be changed to 63999 to reflect

an error condition.

Any or all parameters may be omitted and left to their
detault values. To skip over a parameter, just leave 1t

out. ...
RENUMBER,  10—-99

This would renumber lines 10 to 929, starting at 10 and going
up in increments of 10. You could also renumber the entire
program starting at 10 and incrementing by 10, by Just
entering...:.

REN

Or to renumber the entire program with an increment of 1,
enter:...

REN , 1

Q- vou could renumber part of the program up to line 1000
using the detault start and increment by entering....a-

REN ; ,—-1000

14



REFEAT

SYNTAX - REFEAT
ABBREVIATION - REF
DEFAULT VALUES - None
EXAMPLE = REF

REFEAT acts as a toggle switch for the automatic repeat of
any key on the VIC keyboard +Ffor as long as the key 1s
depressed. To switch on REFEAT, enter REFEAT, or
abbreviation, and to switch off, enter it again.



STEF and TRACE

Si1EP
SYNTAX = STEFW
ABRBREVIATION = STE
DEFAULT VALUES - Window option off.
EXAMFLES = STE
STE W

The STEF command switches on S5TEF mode. When 1in STEF mode,
whenever vyou RUN @ vyouwr program 1t will run one line or
statement at a time. Each time vou press the SHIFT key, the
program will advance to the next line or statement. I+ vyou
use the window option by tvpinge::a«a«.

STEFW

then, when yvou RUN the program, a window will appear in the
top right hand corner of the screen, with line numbers
displaved in 1it. As you STEF through the program, the line
numbers in the window will show you which lines have Jjust
been executed, and which one is just about to be executed.
The line number at the bottom of the window is the line about
to be executed, the one above 1t 15 the one which was
executed last, and those above that are the lines which were
erecuted betore that one.

TRACE
SYNTAX - TRACEW
ABRBRREVIATION - TRA
DEFAULT VALUES = Window option off.
EXAMFLES = TRA
TRA W

THRACE mode i used to slow down the execution of vyour
program. As 1n STEF, the window option allows vyou to see
which line numbers are being executed at the time. The

program can be slowed still further by holding down the SHIFT
ey .

The OFF command iz used to switch of+ STEF and TRACE.

ALl STEF and TRACE commands, as well as the OFF command, can
he executed with a HYHS call +trom within your program. This
allows the user to switch on TRALZE aor STEF just for the part
of the program that i1is giving trouble, and OFF afterwards.
The SY5 values are as follows. . ww.

QOFF SYS 444754
THRACE SYS 444546
THRACE W SYS 444475
oTEFP SYDH 44449
STEF W SYS 44455

(cont.)



All modes can be changed directly, 1t 18 not necessary to
execute an 0OFF to go from TRACE to STEF, etc..

17



UNNEW

SYNTAX - UNNEW
ABBREVIATION = LININ
DEFAULT VALUES - None

EXAMFLE - UNN

UNNEW will restore a program that has been NEWed. It will not

restore a program that has been deleted with the DELETE
command. In that case yvou will succeed in restoring only the

last line of the program. If you have typed NEW and then done
any kind of line editing (adding, deleting. changing)., or
created new variables, then UNNEW will not be able to
retrieve your program. This is because NEW does not actually
erase your program, 1t merely changes some pointers. B0 new
data may have been written over vyouwr program. Hence 1t will
Nnot be possible to UNNEW vour program.

I+ you try to UNNEW a praogram that has been written over, you
will probably get some “garbage”™ in vyour program area. If
this occurs, simply type NEW again to get rid of the garbage.

Try following this example......Enter....
NE W

Then enter this program. ...«

10 REM A SHORT FROGRAM

20 REM TQ TEST UNNEW

S0 END

Now entelr ... ..

NEW

and LIST

You will see that no list appears. Your program has been
NEWed. Now enter.....

LINNEW

and LIST

Yaur program has been successfully restored. Now enter.....
NEW

and LIST

We have NEWed the program again. Let us see what happens 1+
we change a variable value and then try to restore the
pragram. Enter.....

Q e 'I.I
e _ 1]
- .

THED &« » {cont.)

18



LINNEW

and LIST

What we get is garbage.....

65 NEXTI

We have got garbage back, since the original program has been
"destrovyed’ by the A= statement. At this point vyour

program 1s lost. (You might try to restore it with FOEKE
statements).

Be sure to type NEW to clear out any garbage when you get it.

NOTE — Variables are created when you mistype a command i1in
direct mode. Try the following experiment.....

T b ] P GLE
Response. . READY.
Enter..«sa. ABRCDEFGH
Response. . POYNTAX
ERROR
READY.
Enter..... DUIMF
Response. . AR=0
READY.

The variable AR was created from the string ARBRCDEFGH that we

typed. Care must be taken not to mistype entries after a NEW
command, otherwise an UNNEW command will not restore the
pPIrOgram.

1%



VIC

SYNTAX - VIC type
ABRBRREVIATION - VIC
DEFAULT VALUES = Configuwe as standard VIC.
EXAMPLES “ VIC
Vi &
VIC 8

The VIC command 1s used to reconfigure the VIC to imitate a
different memory size and back again. I+ this version of BUTI
comes included in a 2K  expansion cartridge, then the VIC
command can be used to reconfigure the VIC to imitate the
unexpanded configuration, and back again to +3k. Or 1+ BRUTI
18 being used with other expansions, or 1in a multi-cartridge
board, then the VIC command can be used to recontigure to and
from the +8k format.

The commands are.::a: =

il Configure as a standard VIC.
VIC = Configure as a VIC with a 3F expansion board.
VIC 8 Configure as a VIC with 8K or larger expansion.

Executing one of the VIC commands will cause the system to be
re-initialised just as 1+ the power had been turned on,
except for the following difterences. ««a. .

1 - The screen memory will be moved.
2 — The colour RAM will be moved.
- = The start of free FEAM will be moved.

Where these are moved to depends on which VIC command was
executed, and what memory is available 1n the system.

Memory will be configured for each of the VIC commands as 1n
the following table.....

COMMAND DESCRIFTION LOCATION
Screen RAM $1EOQOO—$1FFF
VIC Caolour RAM FRLHO0-SQ/FF
lser RAM $1000-%1DFF
Screen RAM S1EQO-$1FFF
VIC = Colour RAaM $P600-%97FF
Lleer RAM £O400-%1DFF
Screen RAM $1000-%11FF
VIC & Cal our RARM $L400—695FF
User HAM $1200-top ot RAM

A VIC 8 command will look for the highest RAM in the system
and set the user memory to that value. Thus the end of user
RAM is dependent on the size of memory installed.

NOTE — The use aof the VIC command is dependent wupon the
amount of memory actually installed in your system.



# and $

SYNTAX - #¥ number
ABRBREVIATION - #
DEFAULT VALUES = None
EXAMFLE o #2505
SYNTAX - % number
ARRREVIATION = $
DEFAULT VALUES - None
EXAMFLE - HSF OO0

Entering # followed by a decimal number will give vou the
hexadecimal and binary equivalent of that number.

Likewise, entering $ {tollowed by a hexadecimal number will
give yvou the decimal and binary equivalent of that number.

Typical conversions would look like this.....

#2550

=600FF
=A00000000 11i1i1ii11l

READY.

000

=&61440

=%11110000 00000000

READY .
NOTE — Numbers to be converted must be within the range of

zero to 63535 ($FFFF) . The shift key is used to type the #
and $ characters.



BUTI DEDICATED ERROR MESSAGES

RUFFER QVERFLOW - As RUTI makes changes within a line, 1t
uses a buffer as a work space. I+ the physical length of a
line being changed exceeds the buffer length, this error
message will be displayed. The line in which it occured will
also be displaved. This 1is not a fatal error, and the command

being executed will continue at the next line. This message
can occur in RENUMRER and EDIT.

To avoid this problem, keep the length of program lines less
than three screen lines long.

INGUFFICIENT MEMORY - I+ a&a VIC & command i1s attempted, and
there i1is no 3K memory expansion installed, this message will
be displaved. No changes will be made to the VIC’s memory
contiguration.

To successfully execute a VIC 3 command, 1t is necessary to
have a 2K RAM expansion board installed. 0O0Ff course, it  vyour
version of BUTI comes included in a 3K expansion cartridge,
then this situation will not arise.

QUT QF RANGE -~ When the line number being generated exceeds
the VIC s maximum legal line number, L3999, this message
will be displaved. This error causes the current routine to
abort. Also, when RENUMRBRERiINng a section of program, and the
line number of the renumbered section exceeds or equals the
number of the first line i1mmmediately aftter that section,
then this message will be displaved and the RENUMBER routine
will abort. This error can occur in AUTO and RENUMRER, since
they are the two commands that deal with line numbers.

To avaid this problem, try entering a different set of
parameters for the command.
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