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The KBRASIC Interpreter and BABKOM Compiler/Iinterpreter are
written For Kontron PSI-80/900Q compubters operating under KOS 4/5
and &. KBRAZIC is the name of a greatly revised Psi-BRBIL program.
It is cowmpatible with Psi-~BRASIC and occupies the same 18K of
MEBMDPY. $ERAF is a new graphic driver for use with KRASIL,

There have besrn a number of changes made in Psi-BABID that
invelve corrections of errors, new commands and instructions, @&
reviged input editer, and a shortening of the execution time of
Rasic programs. tLarger programs, especially, will run in about 1/3
the time as formerly.

The input editor allows single stroke entry of Basic commands.
It also checks and, in most cases, corrects syntax errors. While in
the TRACE wode, the program line being executed is displayed alomg
with the values being assigrned to variables and loop indexes. In
general, it is much easier to write and check oul new programs.

Data types irnclude hexadecimal constants, as well as single
and double precision real variables. Pregramwm structures can be
improved by use of WHILE/WEND and REPEQT/ UNTIL instructionzs. The
BLIST comvand gives a forsatted listing of the program structure.

Bubroutines and functions can be identified by labels. The
Labels are used in place of line rumbers in BOTO, GOBUR, and IF/

THEN/ELBE statements, as  well as for function names in any
pxpression. The arguvents may be passed to and from subroutines or
furnctions. New MERGE and CHAIN instructions permit large programs

to be broken into smaller modules. READ and WRITE Binary
instructions allow efficienmt Inpubt-Output and storage of numeric
gata files. The BET instruction allows better integration with I-0
drivers for real-time applications.

EASKOM is a Compiler/Interpreter uwsed in combination with
KEASIC. It converts all Jums and variable references in .BAE type
nrograms to specific wmewory addresses. It preoduces a . BROC type file
which executes wmuch faster than the normal Basic program.

$GRAF is & revised $BRAP graphic driver for use with KBRSIC
under KOS 4/5/6. It will generate vectors with a variety of line
types, fill rectangles with a variety of lines and patterms; and
allow a greater choice of text formats and angles. $6RAF includes
arc and circle generation: as well as a WINDUOW command that divides
the CRT into four guadrants. The new graphic instructions in KBASIC
make it eazmy to produce bar graphs and pie charts. $6RAF iz about
30% faster than $G6RAP, and uses the same amount of memory.
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Summary of RAdditions to Psi-BRASIC

Keyboard and display
l.ower Case keysl
Cursor Un/Down keys!
CNTR~T Key:

Tracing modes

Evvor reports:s

Coswands, Instructions

INFGR

LI Variables

LI #Number:

Rl e

VLLIST:

VKEY s

CHATN:

DRAYS

DEGREE / RADIAN:
ELEE:

FIND #M:String

FRAC (Variable):
FOR/REXT:

BET #Mx
BOSUR. .« (paraseters) !
KOS $M1

MERGE:

OPEN #0r, eto.:

RLOT X,Y, P (R, 8+
PORKE Odr, Di,..,Dn:
POS {8t ring, Substring):s
REC (M)

REMEAT /7 UNTIL cond.:
RETURN (parameters) &
BIMBLE / DDUBLE:
STEP:

STR$(X, Format):
EUAIRE

TIMER{arg) *

TONE M, Nz

UBING format:

VAL (St ringdt

VRTR (Variabled
WINDOW M3

WHILE cond., / WEND:
WRITE #N: / REOD #n:
*label (argument s

Brograw additions

At b o e e st el b e b b s sk bk b b ek

Labesls:
Data typess

Basic Word input with a single stroke
Scrolling of program listing

TRACE evable/disable durirg program run
Program lines, variables, and indexes shown
"oPodndicates position of errors in line

SBtructured PLIST of Basic Program
Display JINF type file as in: IMNFO HELP
List limes containing Variable

List limes containing Line NMumber
Relist last Llsted biock of lines

l.ist defined program variables

Define input string for "v" key

Read in continuation of prograwm
Function that gives day and date

Use deg. /rad. for trig. Tunctions

I-0 ervor condition test

Move Tile to wext ling having String
Give fractional part of real

Integer variable used as index

GET & or 1&-bit input frem -0 chamwmel
Pass parameters o sabroutines

KOS rcommand as shiring variable

Merge RBCII code program

Chammel ruwber given by variable
fAdditional graphic instructions

Poke sequence of values into memory
Finds position of Substring in String
Give current file record number

Repeat loop until cond. is true

Pasa paramebers bhack to calling statement
Gingle / Double {(normal) precision
Single step in TRACE wmode

Formatted output of BTRE(N

Exchange variable values

Read {or read and reset) 20 smsec. counter
Fooustic tone *M* for duration of "N
wir, REM, and "3" format coharacters
Leading letters and spaces ignoved
Give address pointer of variable
Selection of graphic area on CRT
Execute loop while cond, 1is true
Birnary Input-Output of data

User defined function or subroutine

l.abel names for line numbers or functions
Hexadecimal: Single precision: Repesat char.
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PFrogram Production

Single key input can be used to enter 26 instructiorns and commands.
The lower case letters are assigned as Follows:

LENG ABCO VAL O LEFTH( MIDS{ RIGHT${ &BTR$( CHRs{ INT{ RES(

g W & 1S t yiz t i o B
FOR STER  NEXT THEN ELSE RE® GOTO  GOBUR  RETURN
& s d ¥ w h J k 1

PRINT USING INRUT VKEY SAVE LORD RUN
2/y X o Vo b ¥ %

The lower case letiers are used in the normal smamer after a 7 REM
(entered by use of *h’) or after a guotation mark. Inorder o enter
a lower case letiter when editing a line, you may find it necessary
to first enter a quetation mark and then delete i,

The v’ key is programmable., It can be defined at any time to give
an expression containing up o 40 charactears,

Lisee of b7 for SAVE will also display the name of the last file
that was either loaded or saved.

The input editor cohecks for syntax errers, and alse in many cases,
will correct the error. I a syntax error occurs in the line being
sntered, the line will reappear in the edit or FEtch mode with an
underline character at the place where the error was found., Missing

parentheses will be added or incorrect characters changed.s If you
arg satisfied with the correction, you can press RETURN and have
the line accepted. Otharwise, the line may be corrected and enbered
in  the ynoreal manner, It is not necessary to delete the uanderline
mark unless it occurs within guotation marks. IFf a livng with syrntax
grrers  is not corrvected, the line will continue to reappear until
yvou either correct it or rub it put.

The line appearing in FEtch mode may have a length greater than
that defined by ULINELEN, or the default length (80). The extra
characters may be lefl in the program line or deleted, but carmiob
e replaced.

The CURBODR WP key will enables the upward screlling of program
lines. The scrolling begins with the line after the last onve
displayed thru use of List or FEtch, Scrolling is downe in the FEtcoh
mode if the last command was a FEtch, otherwise it is done in the
L.Ist mode.

When the cursor is at the left side of the CRT, depressing CURSOR
DOWN  activates the KOS P function., This allows mormal CRT paging.

Whery the cursor is noedk at the side of the scorsen, then CURBOR DOWN
#ots as & Bingles Character RURQUT, erasing the coharacter located to
the left of the cursor.



Commands

The LIST comwand has been expanded. It is possible to list all lines
containing a particular variable or jump address. LIET followed by a
variable vname will list all the lines in which the variable appears.
LISTH# followed by & line number will list all lives in which there
i a BOTH, GOBUE, THENM, or ELBE with the given line wnumber.

LIST is also used to wmodify the names of variables., A variable nawe
coming hefore the silash is replaced by the letters or numbers coming
after the slash. The nusber of characters in a name does not change,
The nawes of Reals, Integers, and Strings remains unique, howevenr,
ne distinction is made betwesrn variables with or without arrays.

Listings will show & "*" after the line number whenever there is a
reference in the program to the line nusber in GOTO type statements.

REM iz replaced by the mark !V to make the listing more readable,
LI 100-200 List lines 100 Lo 200
1.1 Al List lines containing variable A1
LTI AR hiwmt lines containing the arvay BR(, .Y
LI O L.ist lines with variables starting with 8
LI #1223 List all lines referring to line 1234
LY LBBEL List lines containivg label *LAREL
RL. Relist lines 100 to 200
LI X1/AR Change variables X1 ov X1 0} into 8B or BEBO
LI NAMES$/D Change NAMES to DAMES

-BLIST- is similar to PLIST, however, it gives a wmore structured

Format with eackh instruction printed on a separate line. An example
of the BLIST cubtput is shown in the description of Labels.

~RL.— stands For Helist. This cowwand will repeat the last LIBT
coamuand  and the given starting and ending line nuwber. This allows
continual viewing of the block in which lines are being edited.

~VLIBT- lists all variables defingd in the program. Variables are
given with the first two or three characters iv the variable namwe
{the third character wmay bhe a prime or tie mark) together with the
integer (%), or string symbol (%), and parentheseg far an array.

-DELETE~ replaces "DE’. This is to aveid accidental delistions.

=INFQO- displays 20 lines from ABCII file (JINF is default typed. The
Space bar thew brings in the next 20 lines. *INFD HELP® gives a
summary of all KBABIL commands, instructions, and error messages.

~RME~  Non-existemt line rumbers are blanked out in GOTD/BOGUR/THEN/
ELBE expressions inorder to avoid wrong jJumps to a renumbered line.

~YKEY "8tring”~ assigns the Btring to the lower case V key for use
wheri keying in program lines. A SBtring can hold up to 40 characters.
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Instructions

e reren

T IN ~ dis a string function that repeats a character 07 N times.
Ag=" " (T2)+CHR$(IZ) gives a string with 72 spaces followed by a CR.

—CHRIN "File"~ is similar to LDAD. It is used the same way as MERGE
gxcept that the file is & ".BAS type. A1l variable are saved and
conpubtation continues at the first line of the chained program. The
chained program file canmet be longer than the main program section.

-DRY¥%-  is a functiowm that gives the day along with the system date.
The date is set with the KOS systew prograw "DATE'. The current Day
and Date is displayed when KEBABIC is loaded into wemory.

~DEGREE- lets use of degrees with S8IN, CU8, TAN, and ATN functions.

~PRDUBLE~ 13 digit accuracy is rvestored for all opevations. This is
the default condition which is set when a RUN command is given.

~FRAC (Variable)~ returns the fractional part of the variable. This
is equivalent tod FRACIX) = X — INT(X).

-F0R /7 NEXT- loops can be used with integer variables as the index.
In this case, the starting, end, and step values must alssc be given
as integers. The range for the index is O to 32787. The step value,
howsver, oan be a positive or negative integer.

~GOSUR Line np. (Arguwentl, Arguwment?, ...)— GOSUE statements can
include arguments whose values are passed to ithe subroutine referred
to by the GOBUR statewment. These argurents can be in-the form of
expressions or variables. GUBUBR arguments are assigned to variables
in a subroutive by statewents of the Form: Vari=% @ Varl2=% ! eto.

~RETURN {(Argumentl, Argument2, ...)— The RETURN statement is also
used  to return values to the ralling statewent. It is similar to a
GOSUE with parameters, but works in the reverse manner.

100 GOBUR 200 (2xX(D)+L, 3I*Y{I)+C, R}
110 X=%3 ¥Y=%: PRINT X,Y

-
=

2007 Pi=%: =% PBl=s Pi, Bz, P33 are used as
210 Pl=p3=COS{(Pl): PI=PS*8IN(RZ) local variables in thig
220 RETURN (P1, P2 BExample.

Statements of the form "Var = ¥’ are used to pick up the values of
arguverts passed from BOSUR ade{) statements or *label ) Ffunctions.
They are the the first statements found in a subroutirne, and they
miust agree in seguence and number with the passed arguments.
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-R5~ 8 KOS command must be given as a steing or a string variable.
PROE I would be given as ROS "IY or ROB I8, wherse 1% = "IV,

=pMERBE  "File”l, "DElete lirnes"l- is the sawe as ALOAD with an
aeptional DELETE. The arguments may be strings or string variables.
Any fTile name can be given, but the data must be the same as in . BBC
type files., The givern lines will first be deleted and then the file
will overiay or asrge with remaining program lings. Compubation will
continue at  the First program line. All variables are saved. The
pontinuing program camol be lownger than the starting pregram. The
DELETE option is used to erase blocks containing lines that are not
written over by new lines.

MERBE YBROBZY, "10-80", will delete lines 10 to 80 in the old program
and read iv PROBZ. BBC., Computation continues at the firsgt line.

=PRSSt ring, Substring)- is & fumction which gives the position of a
substring within & string. The argurments wmay be either strings o
mtring variables., If the Substring is part of the Biring, then the
PES  function returms the first location of the begirmming character
of the Substring within the String. If the Substring is not found
within the String, then the value of the function is zero.

~RADIAN~ mets the default condition of radian units for argumenits.
~REFEAT- marks the start of a *Repeat Until Condition True® loop.

~SINGLE- {perations irnvolving multiplication and division are done
in single precision with 7 digit accuracy. fAdditions or subtractions
are not affected. The use of SINGLE will shorten smultiplication and
and division times by 4%, Functions such as GER, SIN, ete. as well
as mabtrix operations are done Taster with little loss of accuracy.

~&HTEP- allows stepping thru a program in TRACE wmode. Pressing any
key, except ESBCAPE or CNTR-T, permits a single program statement to
be executed with a display of the line containing the statement.
flse displayed are the vnew values of variables and FOR/NEXT indexes.
The ESCAPE key can be used to stop execution, The values of gther
variables wmay then be displayed by use of the PRINT comwand. B8TEP
and TRACE wmodes are disabled by the CNTR-T key or use of *TRRCEGFF’.

~8TRE{X, Format)~ allows the formatting of the converted numerical
value of X. The Format can be a string or string variable. Its form
is the sawme as that in a PRINT USING statement. However, use cammot
be made of the hexadecimal format for 8TR$., The unformatied SBTR$(X)
will give X in exponential format.

~SWAR X, Y- exchanges the values of two variables of the same type.
String variables wust also have the sasme lengtin
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-TIMER (M)~ This function gives the count in a 20 msec. increment
counter, that cycles continugusly from O bto 65535, The bimer runs as
a background task. It is initialized uporn the loading of KBRASIL, and
then deactivated upon the returm to ROB. IF the list of active tasks
iz alrveady full, then the tiser is not sctivated avd a warning is
giver. The timer runs  For 65535%.02 seconds before returning to
zero. If N=0, the count is given, and then reset to zero. TIMER(N
pan be used to measure the intervals in real-tiwe activities.

-~TONE [M, NI- Bets the tone M, and gives the acoustic output for a
duration of N * 5 ms. The range For M is 1 to 4095; N is 1 to 285,
Freg, = 1Z25000/M. For the note A in oc-maldor(f=R80), M=142 is used.
IF M, NI is rot given, then the last torne selected is used for an
aooastic sigwal. TTONE® is then equivalent tof PRINT #i: CHR$(7);
The normal signal M=127) is reset by RUN, or an error stop.

~UNTIL cendition— Until the condition is true, the statements in a
loegp, starting &t the REPEAT, are repeated. Entry to a loop must be
at the REPEAT comwvand. Exit from & loop is via the UNTIL statement.

~USING Formab~ The use of the character * (' as the First element in
the foraat (before + or -} will suppress blanks before all numbers.
This should be used when writing formatted rnumbers $to a file. It
would prevent having incorrect space delimiters in a file that may
be read back with an INPUT statement.

Tie Format "&" causes PRINT UBING to cutput hexadecimal eguivalents
of real or integer variables. The use of "3 instead of "." places
cownas before every third digit to the left of the deciwmal poink. On
extra "#" must be given in the format For every expected comma. Else
a "#" is inserted inte the number where a comma wmight be expected.

~YPTR{Variablel~ is a functionm that returng & pointer to the Firsit
byte in mescry of the given variable. The pointer address is a
number in the range 0 to 63534, Integer variables are stored as 16—
it two’s cowmplement nuwmbers. A real variable is represented by an
gight byte BCD nuwber. P = VBTR{VARS) will give the position of the
fivrst ABCIT character in & string. The current string length is
found in P-2 and P~1. The maximum length of the string, that can
peoupy  the sawme location, is found in P-4 and P~3, The value of
VETR{..}) can be also be gotten as a hexadecimal number O to FFFFH.

R7A=100r PRINT PEEK{VRTR(O%)) gives an answer gfi  &&4
Af="ARC": PRINT CHR$(PEEK(VPTR{A$) )} gives an answer of: A

~WHILE econdition- As long as the condition is true, the statewents
in the loop, up to its corresponding WEND, are executed. A loop must
be enteved only via the WHILE statement.

~WEND~ indicates the end or exit point of a WHILE/WEND loop.
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Imput — Output Instructions

The chamwsl rnusber 'n' may be given by either a constant or variable
in all I-0 instructions.

i0 A=10
20 OPEN #P: "FILELD®
IO INPUT #A: L$

I-0 drivers OPEN ed on chanmels 1-3 wmay, or may wot, have a *$’ at
the start of the driver namg. "$5I10R" is the same as "BI0RAY. Driver
rnames with less than four characters must be Filled in with spaces,
i-e., YSMON 7. However, when an IEEE driver is activated, its address
- is given by & single character.

10 OREN #5:CHR$ (D) Opens address § in $IEEE

-BET  #n: A% i used to input 8~bit characters from 8 file or 1-0
driver. The character includes a parity bit. Files which pontain non
ABCII characters, or files without OR delisiters, can thus bhe
entered into & program. The user must then make his own test for an
EQF {(OFFH). The *GET #niR$’ differs from the *HET 8% instruction in
that "GBET #ni’ always waits until a character is read iwv.

~GET  #nit I%~ with an integer variable, is used o read in a 1le&-bit
miwher from an input driver ov a file. In a driver (#9 or less) the
the Low-order byie is returned thra the 1Y stack at (IY+7). The High
order byte, however, must be loaded into (40H) for proper retrieval.
From a file ($10-#14), two successive bytes are read in at a time.

GET #n: A%, I%A, B%, J4, . . .- may use multiple variables.

~WRITE #nt— is used to write binary files of numeric or string data.
Integer rumbers uwse three bytes: normal precision decimal numwmbers
use 8 bytes, and single precision numbers use & bytes of file space.
The parameters must consist of single variable names. HAritheetical
expressions cameot be used in a WRITE statement {(as with BRINT).

~READ #ni- is used to read the binary data that has been written by
a WRITE instructiorn. The sequence of data types must be the same in
bath the WRITE and REGD instructionzs. Integer values in the file can
be assigned to real variables in the READ instruction. However,
decimal numbers in the file camnnot be assigned to integer variables.
Gingle or double precision numbers are interchangeable.

10 OPEN #$10:"FILE®
20 WRITE #10: 8%, X, Y, Z, I%, J%

450 OPEN #10:"FILE"
500 READ #10: T8, U, V, W, R, N%
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~EL GF-  pan be used to test for an Input-Output error by placing it
immediately after an I-0 instruction. If no errvor occours, then ELBE
acte the sawe asm a REM statement.

100 INPUT #1018
110 ELBE PBRINT "LINE 1107, ERM{1): GOTO 130
120 PRINT A@ BOTO 100

-REC ()~ is a funchtion that gives the ourrent record number in the
File that was last used for an I~0 instruction. The (N} is a duwny
variable.

1400 RECORD #1023 REC(Q)+1 Advances file to next recard

100 RECORD #1001 =
110 PRINT REC(O) 2rint last record number

A asystem crash may ocour if the given RECORD number refers to a 48K
segment that is not part of the file. That is, for & file of less
than 384 records, do NOT use a number greater thanm 384. For a file
of 385 to 768 records, oo NOT use a number greater bthan 768 pip.

~FIND #wv, A%~ advances the file to the next line containing A%, If
abring 6% is wot found, then an EOF error is given., The character
P in A% acts as a wild card, and replaces any character from the
file. Upper/lower case letters are interchangeable. A pregram to
display all lines containing the name Bwmith or Bmyth is as follows?

19 OPEN #10:"NAMEFILE® @ AS="EM?TH"

A0 FIND #10:8% ¢ ELBE BTOPR
S0 INPUT #10:B$ 1 PRINT B$ : BOTD 20

Inncrement and Decrement Operators

fin Increment '++° er Decrement -7 Operator can be placed divectly
after a numeric variable in any expression. This has the effect of
increasing  or decreasing the value of the variable by 1 before the
variable is actually used in the given expression. The following
lines in a program give the same results

10A=5: A=/ttt B=AR
10R=15: B = A+t
100 I%=I%-1 : IF I%=10 THEN 300

100 IF I%—- =10 THEN 300

Integer variables have a value of ~32768 to JE7&7. There is no
pverflow test on integer variables when using ++ or -~ operators.
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Labels

Labels are used a8t the begimning of statewernts inorder to identify
statement locations in a program. Labels are placed directly after
the line number. Labels names way be used in place of a line number
in GOTO, BGOSUBR, or IF/THEN/ELBE instructions. A label must begin
with an apostrophe, or tic wmark, and consists of upper case letters
and/ar numbers. There is no limit on the number of labels in a
program or the length of a label.

100 "ENTRY1: INPUT #CiZ: ELSE "EOFSTOP

110" IF RA{Z THEN GOSUB *BETXY{(Z) ELBE *JUTPUT
120 X = %1 ¥ = %t IF X{Y THEN "QUTPUT: ELSE 110
130 TOUTPUT: PRINT X, Y, Z: BOTD *ENTRYI

The tic mark after line number 110 indicates that there is a jump to
the line from somewhere in the program. If the label before an ELSE
has no parameters, then it is separated from the label with an 787,

## label also identifies a user functiown. It is used in & statewment
the sawe way as any nueeric function. However, a label function can
rint have label functions as arguments. It is an implied GOSUR, and
the function is formed in the same way as & subroutine ending with a
RETURN {(var/expression) instruction., Multiple arguments may be used
in the RETURN, but the function uses only the first orne as a result,
In the fellowing example, X is calculated and then printed with the
resitlt rounded o N significant digits.

100 X = A+ MODL(E+C, ) Modulus function
11¢ FRINT ?ROUND{X, M) Rounding function

SO0 PROUND: Pl = % P2 = *

S1C¢ PZT = GGNAPLI*INT{ARS{BL1)*10" (INT (P2 )+, 5 710 {INT{(P2))
G20 RETURN (P3)

S0 TROD: Pl = #1 P2 o= %1 RETURN {(P1l-pP2¥* FIX{(B1/PZ2))

40 TFIX: PX = %2 RETURNABGN (BX) ®*INT (ABS{RX)) )

Variable Names

Variable names wmay have Rasic covmand words exwbedded in them.
However, the namg of a variable may rnot start with a Basic command.
In addition to the first two two letters, or letter and number, a
variable may be uniguely identified by an accent mark placed at the
prd of the the name. The second character in a nawme may &lso be an
accent mark. To help give meaningful names, you may use decimal
points in a variable name in any position after the first letter,

X, X*, X*7, X1%, X1*% are all different variables.
XG, X012, X0, 8TARTX arg names of the sawe variable.
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Hexadecimal Donstants

Hexadecimal constants may be used instead of decimal integers. They
are identifisd by the character & in front of the number. They are
given as a number: &0 to &FFFF, If more than four digits are given,
only the last four are used. Values assigned to a real or integer
variable can be in the range of O to 68535, Hexaderimal rmmbers may
be written into the program or entered with the INPUT command. The
TRRINT UWUBING "&" commard converts mumbers in the range 0 to 653535
o the hexadecimal eguivalents of &0 to &FFFF.

You would wmost likely use hexadecimal numbers in the PEER arnd POKE
inst ructions,. The POKE form been sodified so that a sequence of
nurbers can be entered following a given address. The parameters may
be variables oy constants. The address has & maximum value of &FFFF.

POKE ADR, D1, D&, D3, + « . « . , DM
The ouwbtput of & PRINT PEEK(RDR) cowmmand is & hexadecimal number. To
pbtain the decimal value of the byte read from a memory location,

you could use the instructionst A=PEEK(ADR): BRINT R

POKE &40G, &AB, 100 PRINT PEER{&40), PEEK{&41) gives: &AB &&4

Pragram Testirng

Im TRACE wode, & program line is displayed as it is being executed.
Earh time a new value is assigned to a variable or loop index, it is
displayed along with the variable name. String variables are shown
with their length. In graphic wmode, chamiel #2 is used for the TRACE
output; the alphanumeric display may be thus directed to a printer.

The ONTRL-T key is used during program execution to toggle the TRACE
mode on and off. You canm thus check the progress of a program.

The STEP cowmmand sets the TRACE mode and allows the execution of a
program statement by statement. It is stopped by the EBC or ONTRL-T
hey, or within a program, by the TRACEDFF instruction.

fRs  only two characters (plus accent mark) are used for variables,
there may b a mixup between different variable names that start
with the same two characters., The "V0LIBT' command is used to list
the variable mnames: and LI Vari/Var?® used to modify one of them.

10



Differences with Psi-BRABIC

The following ervors in Psi«BRBEIC have been corrected:

- FEtoh can now be used with line numbers (n % 256) — 1.
- IF ... THEM RETURN ELSE ... is row permitted.
= PRINT with a BRSIC rommand as arguwent causes an error stop.
— SRERX) and LOG{X) cause error stops if X  is a negative number.
~ STR% can be chained such az in LEFT${(8TR%{I), 3) etec.
— VAL lgnores leading letters. TVAL(DM- 123, -3}’ will gives ~123
=~ FREAQ) includes space reserved by DIM for numeric variables.
A minus value for FRE{(O) means that more than 32K bytes ave free.
- FOR/NEXT loops may be terminated prematurely with a GOTO sutside
of the loop without causing problems in subseguent loops.
- FArray subscripts can also be arrays. “A=R((1,B(2))7 can be used.
-~ OM ERROR instructions are ignored for direct cowmmand ervors.

Programs written with Psi-BASIC will run with KBABIC, however, an
error message (address?} may occur due to a fault in the file S5OVE
compand in Psi~BRABIC. Inorder to correct the error, a program should
be saved with ABAVE and then reloaded with an BLOAD command. KEASID
will AGAVE, ALDAD, and then BSAVE the compacted program correctly.

REM coming afiter a statement must be preceded by the ":" separation.

RNB{N) always gives a randowm number. It is no longer recessary to
use RANDUM for seeding the RNDN) functiown.

Interrupt instructions are modified. At the start of an interrupt
routine, defined by ON INTR GUOBUE n, the interrupt is disabled. It
is enabled again at the end of the routine by use of ON INTR RETURN.
Interrupts may be disabled or enabled by ON INTR RES or ON INTR 8ET.

Error Messages

- If a CHAIN or MERGE file is too long, program variables are not
saved, and the error message 105{media/memory ovcupied) is given.

- Fovr DIM statements, containing a variable that had been declared
in a previous DIM statement, a warning msessage will be given and
ramputation continued. However, no message is given for repeated DIM
statewents occuring in a chained or serged program.

~ When an error occurs which stops cowmputation, the prograw live
Being handled at that wmoment will appear in FETOH mode, and an
underline character *_° will be displayed at the operation being
executed in the lirne when the error wag fournd. Rum tiwe ervors
caused by fleating point overflow, divisiown by zero, or faulty
suare root and log funcbion arguments will cause a stop with the
apprepiate  grror  vmessage. In case of underflow, the value is
replaced with z2ero, and no error warning is given.
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Most

run time error messages have been shortened,

and some of them

combined., That is, no distinction is mwade between Evnd of File pr End
or how & File or Mediuw is protected. The program line bthat
is displayed following the error message, should indicate the nature

of Data,

nature of the error.

Howaver,

you can use the PRINT ERM{O) command

inorder o0 obiain the prepise error code.

ERM

59
60
&1
&2
&3
65
&6
&7
£8
71
72
73
Th
79
77
78
73
8G
81
8z
83
84
BS
86
87
88
8%

Error message

P e N A —

I/0 unit?

file rot found

end of flle/fdata
illegal nusber
iliegal number

line too long

stack overflow

file is open
repeated DIM

loop?

illegal rnumber
address?

FUR/NEXT index?
incorrect arguments
insufficient wemory
variable?

wmath, overflow
subscript > DImM
ircorrect arguments
loop?

syt ax

stack overflow
variable wmismatch
variable mismatch
gl of file/data
integer overflow
line too long

KOs Systew errors

96
28
99
102
104
105
107
109
110

invalid parameter

I-0 charmmel not ready
170 charmel rnot ready

file protected
media occupied

Media/memory sccupied

Bata transfer srror
File protected

Media/mevmory occupied

.Likely reason for error

File ne. wnot in range 1013

File inexistent or faulty disketie
End of record

Value used is teo large or too soall
RENUMBER parameter

Too wmany digits in INPUT value

More than 8 FOR/NEXT loops in use
PBrevigpus file is still opsn

Array already dimensioned

Program ended in subroutine or loop
Incorrect number used

Jump address not found

Mismatekh in FOR/NEXT index variable
Inconsistent ve. of arg. in BOBURT D
No. of variables too large

Variable not defined

RDivision by €, or number 3 1E8+12
SBubsecript greater than DIM value
Illegal arg. iv SBR or LOB function
Mo GOSUR, WHILE, REPEAT, or "LARLED
Incervect operator or data

Too many GOBUR, REPEAT, or WHILE loops
Mismatoh in variable or data type
bEtring variable or data expecited

No more data for INPUT or RERD
Incorrect value used

ALOAD lire longer than LIMELEN value

KOG I-0 ervor

No diskette in unit

TODE not invoked or chanmel not open
Riskette write protected

Diskette is full

Frogram too large, carmot be loaded
Faulty or wrong diskette

File write/erase protected

Faulty file block allocation



HEGERAF

$ERAF is the name of a revisesd $G8RAP graphic driver for use with
KEASIC, It generates vectors with & variety of line types, fills
rectangles with a8 variety of hatcohed lines and patierns, and allows
a greater choice of text formats and angles. $EREF includes are and
cirele generation: as well as a WINDOW command that divides the ORT
display intoe four different plot areas.

KERBIC alliows nptional parameters in the PLOT X,Y,P irnstruction for
you to specify the line type for a vector, or the pattern to be used
for filling or complementing & rectangular area. PLOT X, VY, 107 and
TRLOT X,Y,117 are used for drawing circles and arcs. These are
generated very guickly using one degrees increments. The STRING
instruction is used to specify the vertical shift between characters
in a text string, or the bit pattern in special characters.

~PLOT X, ¥, 1, (L)~ with an optional paraveter L, draws vectors with a
line type given by L. The line types are as follows!

PLOT X, ¥, 1, 1 = - - -

PLOT X, ¥, 1, &~ e e e

PLOT X, ¥, 4, 3 == S —— e
PLOT X, ¥, 1, &  ==me e e e
PLOT X, ¥, 1, 5§  =———= meeee oo —
PLOT X, Y, 1, 6 o e e
PLOT X, ¥, 1, 7  —mm=—mm —mmmmmm m e
PLOT X, Y, 4, 8 - - - - - - - -
PLOT X, ¥, 1, 9 == == o= o e e e
PLOT X, Y, 1, 10 == see s s e e e e
PLOT %, Y, 1, 11 e —

<

=207 X, Y, 4, RPattern{,8lant))~ allows you to specify the pattern
to be drawn within the rectangle. The Pattern is given with a rnuwmber
from 1 to 11, A Pattern of 1 to 7 give sitripes corresponding to the
above line types. Patterns B~11 fill the area with different tores.

When no Slant is given, the stripes are vertical. A Slant of 1 gives
stripes slanting at 43 degrees. A Blant of 2 gives stripes slanting
at 135 degrees. The same area may bhe filled in gsing Slants 0, 1,
antd 2 for checkered patteras, Blant is not used for Patterns 8~11.

~PLOT X, VY, 7{, Pattern{,Slant))~ is the same as above, bubt without
a rectangular frame desawn around the filled in arsa.

-WINDOW N- specifies the guadrant in which the plotting is done. N
takes a value of O to 4. The guadrants 1| to 4 refer te the upper
right, upper left, lower left, and lower right sections of the CRT.
The default case, where & full CRT is used, is restored by WINDOW O,



A1l plots are made using the rormal range of 255x311 raster points.
Whev a Window 1 to 4 is specified, a frame is drawn about the area,
and the drawing, at 1/2 scale, i plotted in the given arvea. A/ DLEAR
command will subsequently erase only the given Window area.

~-PLOT X, ¥, 10, Radius(, Start angle, Ared: makes 8 circie or are. X
and Y give the center point. The radius is given in iveresments in
the X direckion. The default values for the Start angle and Are are
O and 360 degrees. respectively. The Are is drawn counter clookuwiss
begimning at the Shtart angle.

-PLOT X,¥,11, Radius{, Start angle ,frclit is the mame as the above,
gxecept that lirnes are drawn covmecting the center point with the end
peints of the arc.

~QTRING A%, X, Y, F, Rf is the normal shtring instruction when R is
O, 80, 180, and 270, However, when R is any cther number, then it
gives the number of vertical increment shifts between each character
in the string. R may be a plus or sminus nuasber.

It is also pessible to define the ABCII decimal coharacters 95 and 98
in any format within a 7 ¥ 8 matrix., The twe characters mway be used
together to form a special character in a 7xlé matrix. When the
BTRING instruction is used with a null text string, then X specifies
the row in the character where the bit pattern of Y is loaded.

STRING """, X, ¥t is used 14 times fo load fthe logo "PEIY into ftwo
graphic charvacters, CHR$(23) is defined by the first column of X,Y
values, and CHRE(9E) by the second column.

X Y X Y CHR$ (90 CHR$(86)
1 245 8 231 H 5 A U I A B I
2 134 K 18 i 11 11
> 134 10 v 1 i1 1
4 249 i1 2z 1111t 1 111 i
= 128 12 18 i 1 1
& 120 13 i8 1 i i 1
7 123 14 231 i O R B I ¥

The loge can be drawn with a height factor of & as follows:

100 A% = CHR$(95) +CHRE (36)
110 STRING A%, X, Y, 2

The down loading of special characters should be only done when
using Window O. Characters can then be drawn in any window area.

CHR {94) gives a degree sywbol ivnstead of the Breehk psi.

i4



BASKOM

Commands

LOAD PROGRAM. BAS Load and compile PROGRAM. BRE
L.OABD PROGROM toad PROGRAM. BAC

CHAIN SURPRDGRAM. BAR Load and compile SUBFROBRAM. BAS
RUN {live no. optionall Execute PROGRAM. BAC

CONT  {line wno. oplional)d Continue execution after a 5TOR
KOS (command optional) Execute KOB command

The conpiler first replaces label references with live rumbers.
Variable nawmes are then replaced by mwemory addresses. Wherever
possible, lines are merged together., REM statements and labels are
removed, and a&ll Juwp refevences are changed to smemory addresses,

During compilation, the line ruwbers are displayved as they are
being handled. If an error ocours, a warning is given and,
depending on the error, compilation will either stop or continue.
Line numbers are shown with their mewory addreosses, This is done
to help debug a program. If a ran-time erroy ococurs, then the
ervor bype is displayed with the File address of the affected lins.
The compiler information is output on chanmel #2  so that it way be
ohtained either on the CRT or on a printer.

After & JBAS type program is leaded and suwececessfully compiled, it
is writiten back on the disk as a BAC type program.
The command LOAD PRIME.BAS gives the following oubpubi-

HAUEERRBEEELEEETEREREERRBEREEUEEERBEREEXEREELEEAREEEEREEXEEREREEEEXEEE XN

lLahels
120

L.ine nos.
19 20 30 40 50 &0 70 80 90 100 110 120 130 140 150

Deleted line no. ~ flle address
40~16424 S0-1642 60-16451 FO-i6451 AG-1646%
1018506 1101635 13016558 140~16600 180-16630
Hemaining live rno. — file address
10-163320 2016394 S0-16398 90-16480 12016551

Frogvrawm complled
Tue, 27 Mar 1985
PRIME. BRC

X222 I T IS LTI LTRSS LSS S S LSS S S S EEE S E TS XL TS L L L
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The space reqguired by & compiled program is independent of the
number of characters used in the Rasic progras for variable wnames
or labels. The cowpiled prograw uses three bytes for & wvariable
NAWE . The statesent *A=R" takes three bytes in KBASILC and seven
bytes in BREKDNM. However, & statement such as ° XCOORDAU=YCODORDW?
takes 15 bytes in KEASIC, and still take severn bhytes in KBASIC,
The elimivation of REM statements ardd labels, and the combining
of prograwm lines lessens the size of a cowpiled program.

Variables is a compiled program have relocatabdble addresses. Trug
exact address depends upon the amount of space available iv memory
at the time RAGKOM or BABRUN, and the compiled pragram are loaded.

in generval, all programs writiten with Bsi-BOBIC oy KBEORID can be
compiled. However, The DIM statement wmust be used with & mumeric
consbtant for the ingex. Variables carvst be used as DIM subscripts.
In the line »umber seguence, the DBIM sistement must precede lines
containing array variables. Before bDeivng compiled, Psi~-BRABIC
programs shauld be run first with BRASIC irorder to make sure that
there are nd incompatibilities.

EASKOM uses integer variables wore efficiently than does KERBIC.
BIN/COS  functions are compuled especially fast when arguwments are
integer variables, arguaents are then assuwmed to be in degres units.
Statements such as:  IF I% THEM, IF I%=0 THEN, and IF 1400 THEN,
with or without the ++ and -— operators, aiss run especially fast.
Computation is also faster when integer variables are used for array
substoripts and i simple aritheetic calouiations, Statenents with
mixed operations are done much more efficiently when muldtiplications
preceds additions and subbtractions,

A% = BY ¥ O% + D®?  is preferable to 'A% = D% + B% % CTW

A instraction equivalent to the DEFINT of MEABIL is provided by use
of a REM statemernt in which the first character is & percent 4.
All capital letters, coming after the %4 and before & colon Y17 iIn
the REM statemernt, will defing as integer variables, those rexl
variables whose rname begins wiith the given letter.

10 REM % IJK: WVariables starting with I,J, and K are integers.

Insrder to use the THRIN instruction in a compiled program, the main
progran must be first loaded and compiled with the LOARD command. The
subprograms, which are to be used, are then loaded and compiled with
the CHAIN cowmand. *CHAIN SUBPROG. BAS® compiles & program the sawe
same way as " LOAD PROG.ERABY, however, with CHRBIN, the variable list
from the preceding compilations are used. A MERBE instruction carmmel
be used in a8 pompiled program.

16



The LOAD and CHARIN cowmmands can alse be combined in a single command
live, as follows:

LOAD  PROG. BRG, PROGIL.BAS, PROGRE.BAS, PROGRI. BAS, PROG4.ERAS

In this case, the PROG.BAS is loaded and cowpiled., The subprograms,
separated by comwas, are then ach in turn loaded and compiled in
the sawe way as if they wers each preceded by a CHAIN command. It is
generally best to define all variables in the maiv proegraw, but it's
net required to do so0. Howaver, n0 variable may be used unless it
has been defined in & preceding subprogram.

In a pregram the KOS arguwent is a string or strivng variable. Re &
direct command, however, the argument is in the normal text Form

During execution of & program, {the TRACE wode may he toggled on and
off with ONTRL-T inorder to follow the progress of the program. Due
to the combining of limes in a cowpiled program, only the resmaining
live numbers are displayed. In general, these are the lings to which
& jJump smay be wmade. The STEP mode is not used. TRACE putput im on
chamel #Z when in graphic mode.

BRERUN iz a subset of BABKOM that caw only execute the commands RUN,
CONTinue, and ROH, Any other input is interpreted as a BAC type
program name, which will be loaded and run immediately. The command
BASRUN "PROGY entered from KOE pan be uzmed to load the the programs
and start executiow of FROG. BRAC.

I gengral it is better to uzse BABRUN instead of BASKOM for vumming a
program. BASRUN runs somewhat faster, uses less mewory, and gives
moye complete error vessages.

Following are execubion times under KOIS-8 for the PRIME program:

o e Attt y— [Repe e b et

REI-BASIC 40 sec. using IF/THEN in place of WHILE/WEND

A ol M i i Mt Mk e st — e onad vap L A A AR HA FOAAS S DA et SAdS 48 ks AR A

MBASIC 22,6 see.
RBRGIT 20,4 see., using line nuwbers, and 2l.4 using labels
BASKOM 7.3 sec. with integers {(Live Z0Q), and 11.7 with reals
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Error mossages are siwmilar to thase of KBABIC, howevenr,
a lime number,

in piace of

the Tile address is given aiong with the ERM wumber.

The information displayed at cowmpilation indicates the affected line
A1l variables are assigned an initial value of zero.

numbe .

Memory overflow couwid ocour if there are wmore driver programs in
wemory during proegram execubtion tham there were whan he program was

compiled.

ERM

2%
b
62
&4
&5
S

B8
71

2
74
75
76
77
79
80
81
a8
83
B84
85
86
87
as

Error message

bad /0 file wo,
file not found
integer overflow
syt ax

stack overflow
stack overflow
file rnot closed
repoated DIM
loops?

integer overflow
FOR/NEXT index?
GOOUEROY parameters
ayntax -
irsufficient memory
math., overflow
array » Dim

SR oy LOG arg.
loops?

syrtax

atack overflow
variable type
variable type
end of file/data
integer overflow

ROS system wessages

96
98
99
100
10
104
1085
109
110

invalid parameter

I-0 charnnel not ready
I-0 charmel rnot vready

data transfaer
file protected
mediuy cooupied

media/mensry occupied

file protscted

media/mencry oooupied

This may show as a syntax erroyr at file address 1.

Likely reason for errvor

Tilegal chanmel rnusbher used

File inexistent or faulty disk
LINELEN value too large or too small
Missing commad in program line

Too many digits v INPUT value

More than 8 FORANEXT loogs in use
File in given channel stiil open
Array already dimensioned {warning?
ENDed while in subroutine or loop
Incorrect nunber used

Mismatcoh in FOR/NEXT index variable
inconsistent no. of arg. iy BOSGURCO D
Incorrvect character in UWBING formst
No. of variables is too large
Division by O, or rnuwmber ¥} 1E+127
Bubscript greater than DIM value
Illegal arg. in SR or LOGB funcition
Illegal GOSUB, WHILE, or -REPEAT loop
Incorrect operator or data

Too many BOBUE, REPEAT, or WHILE loops

Mismatceh in variable or data types
Btring furction or variable expeched
No wmore INPUT, READ, or FIND data
Incorrect value used in program

KOS I~ error

ho diskette in unit

100 wot invoked oy charmel not open
Faulty diskette or wrong chanmel no.
Diskette write protected

Diskette is full :
Prograw too large, carmot be loaded

File writeferase probtectsd

Faulty bieck alloecabion on diskette
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Listings of sample PRIME.RBOS program asing PLIST and BLIST

10
20
S0
40
50
&0
70
80
o0
1060
110
120
130
140
150

10
=20

KN

440
G0

=0
74
80

G

100

110
12
130

140
186G

A it L0 B LM kI A St S Bbe ABH WAL AV S8 LI S AR BAALD MALD W WA AALIL SIS B B LA B 0 WA A B VAR AL A S0 A S S IO A LA R S0 B S R WA MR S0 A S S A SO O WA F Sy

T OALCULATE PRIME NUMBER
PORFSLIPK: INTEGER VARIABLES FUOR BRASKIM
DIM FLAGB(1000) sBIZE=1000: COLINT=(
P SET ALL FLBGS TO 1
FOR I=0 TO SIZEsFLABS{I)=11 NEXT I
DO LOOR UNTIL ALL FLABS ORE ZERO
FOR I=0 TO 8IZE
IF FLAGE{ Iy =0 THEN *NEXT
PRIME=I 414+ K=l +PRIME
WHILE K=}SIZEsFLAGS (K} =0 =K+PRIME
WEND : COUNT=C0UINT ++
TNEXT: NEXT
RPRINT "PRRIME= ":PRIME, "COUNT= ":COUNT, "BIZE= "sBIZE
PRINT TIMER(Q) /50" SECONDGY
END

DDALCLLATE PRIME NUMBER

VRFSLIRK: INTEGER VARIGBRLES FOR BAGKON
dim FLAGBS (1000)
SIZE = 1000
COUNT = ©

VRET ALL FLABs TO 1
for I = 0 to BIZE

FLRGB{IY = 1
next i

DD LODP LUNTIL RLL FLAGE ARE ZERD
for I = 0 fto GIZE

if FLABBIIY = O

then “NEXT

PRIME = I+I+3
K o= I+PRIME
winile K » BIIE
FLAGS () = O
o= K+PRIME
wend
COUNT = COUNT++
TNEXT
rExt I
print "PRIME= ";PRIME, "QOUNT= "sQDUNT, "BIZE= ":8IIE
print timer{0)/50;" SECONDE®
end

Display of defined prograwm variables using WVLIBT

71 T S T 7 7T ey e STy TR YR (YR FTTYS VTV Y VT T Yo VTS e ey T ey et oo v D L L R —

FL.O g1 0 1 PR "



List of KBASIC Commands ard Instructions

Cosmands
ALOAD (wvis) Filename . Type) » BS0 type
ASAVE (i) Filename (W Uype) . BSC type
AUTO {B=begin lire} {(B=line spacing) Default values: B=10 &S=10
BLIST (lineli-lined) Formatted program listing
CONT {ling no.) Contiviue progras execution
DELETE {linel-lined) Delete given line
FE line no,. FE, FETOH line for editing
INFO o) Filename Display - INF type file
Kb {*function®) .- Execute KOS foot. bpr exit
LILLIST {linel-1insd) List program lines
N Variable lList lines with Variable
[ #line no. List lines containing no.
.1 Variablel/Variablel Change Var! name Io Var2
LODAD (o) Filenamel. type) - BB tvpe
MEW Erase program from memory
RPLIST {(lingl~1lined) Output list to chanmel #4
RL. Relist last *LI limel-~lined®
RNE {1limel) (~linel) (B=begin line) (B=linge spacing!? Renumbe r
RN {live no.? Execute program
SAVE (v e ) Filename (. type) « BRB type
VREY "Etring® Define input via *v’ key
VILIST List defined variabhles
Instructions
gaLl. adri{,pid {,p) {,... Y {, pm) GOSUE to compiled subroubtine
CHE TN filename” LOADR wew program -eodule
CLEAR Clear graphic window area
CLOBE Fvart Clogse file er graphic mode
DaTh vall, val®, .....,valn Dats for READ statement
DEGREE Use degrees with trig funols.
DEL Hvars Delete open file
DIM vari{l{,ma.ae, 23 {,varZ.ce.? Define variable array size
BOURBLE 13 digit reals (default)
ELSE Instruction or line no. Ervor test for I-0 operation
END Terminate program execution
FIND #varivard Find record containing vars
FOR var=vi/TO vZ/(8TEP v3)/NEXT (var} FOR/NEXT loop
$ET {(#varidvarsd Input 1 ABCITI character
GET #varivars Input @ byte integer
GOSHR live no./*label {pl,p?, ..., pn)) DOptional subr. paraveters
BOTH line no, /7’ label Jump to line ne. or °label
IF condition
THEN statewents or line wno. /" label {condition true)
(ELSE statements or line no./’ label) {condition Talsed
INPUT {(fvaridvarl {, vard, ... varh} Read in ABCII charanters
INY R, ¥ Invert graphic point X,y



RS {("function®}

(LET?Y

LIMELEN I=input line length
LINELEN O=output line length

MERGE "Filename®(, "linel~lineZ")
ON var GOTO/BOBUE linel, line?, eto.
{ON ERROR instruction

ON INTR instiruction

{IPEN $varifile or driver nawe"
ouT nort, data

PLOT Ky ¥y B

pLOT ¥, ¥, 1, linetype

FLOT X,y,4{, pattern(,slant)}
PLOT w,y, 7¢, patterni{, slant))
pLOT X,y, 10, ri, ang, arc)

pPLOT X,y, 11, v ang, arc

ROKE adr, pl{,p2,...pn)

FRINT {Hvari) varl,coeee, Vam
PRINT USING "foraat?, varl,....,vam
RADIAN

{ RANDOM)

READ VBT, ensnn, VAN

READ BVYRAPIVATL . v v vy YAPT
RECORD  #vari record no. oy **
REM Taxt

REPERT

RES X, ¥

RESTORE

RETURN ({pi,.u.,pnl))

BET M, ¥

SINGLE

STEP

5TOP

STRING wvars$,x, y{, factor, rotation)
SWRR varl, vard

TONE W, 0

TRACE

TRACEOFF

UMTIL condition

WUBING "Formak®

WHILE corddition /7 WEND

WINDOW m

WRITE #vart varl,..a....,varm

Tlabel

Functioms

ARG {var?
ATNlarg)
CoBlarg)
ERM{O)

EXP{arg)
FRAC {vav)
FRE{O)

21

Execute RKOR function

20 o 132 {default case)

S0 oto 132, or ¥ (infinited
ALOAD, after deleting lines
var is integer

GOTG, GOBUR, or RETURN

GOTO, GOSBUR, RETURN, BET, RES
Default file type is .DAT
Gutput data byte to port
Line p=0~3:; rect. p=4-3
Dashed line, lirnebype 1-1}§
Frame {and fill) rect. area
Fill rectanguisar area

Cirele or arce

Bector

POKE in sucessive adresses
Ouput ABCII characters
Formatted RS0IT output
Radians for trig fro (defaull)
Mot used, acts as NO OP

Read DATA line

Iinputd binary data From file
Fosition file te record no.
Shown as 17 in listings
Begin of REPEAT/UNTIL loop
Regset graphic point 2,y
Reset DATA pointer

Return {(optional paravweters)
Set graphic point X,y '
tise 7 digits for reals

Set single step TRALE mode
Htop prograwm executlion

Text output in graphic mode
Exchange variable values
Aceustic tone "m’, v’ tives
Display lines durirng RUNM
Disabile Trace mode

REPERT loop until cond. irue
Symbols: "# + - % . « ( &"
Po loop while condition true
1-4 guadrant, or ¢ {default)
Biviary cutput to file

Label in place of ling number

fibspolute value
Arctangent, (rad. or deg.}
fosine, (rad. or deg.)
Errer code

@ raised to power of arg.
Fractional part of var.
No. of free prograwm byltes



IN{port) Input byte from port

INT{var) Integer part of var.

LOG{arg) Natural log of arg.

PEEK {ady) Read byte from msewory adr.
POINT{x,y) Test if graphic point is set
REC {0} Current record wo.

RND {53 Randow no. between O and 1
SEN(var) i, =i, or Q depending on var.
SinN{arg) Sine, (rad. or deg.?

SBER (arg? Bouare ronk

TAE O Mo, of spaces fto BRINT
TanN(arg? Tangent, {(rad. or deg.)

TIMER (arg?) 20 wmsec. timer: -GEE3IE count
VETR (var? : Btach address of var.
*label{srgs) / RETURN{(var) Brogramwed mumeric funotion

tring Funptions

A8 {vars)
CHRS (var)
DRYS

LEFTE {vars,
LEN{vars)

MID® {varg, m, n)
POS{varls, vards)

v rle value of ASCIT char.
AS0IT wouwive of var. value
Day and Date

n hytes frowm left of vars
No. of bytes in vars

n bytes from s+l on
Rasiticr of vari2$d in varl$

RIGHTS (vars, vi bytes From right of vars
STR${var, {("format™}) var. valug in string fore
VAL {vars$) Give vard in rnumerio form
Het hnd Repeats char, "o n tives
Data types
Realst Floating point BCD numbers in 8 bytes
DOURLE precision has 13 digits (mormal cass)
BINGLE precision has 7 digits
Integerst Fixsd point in & bhytes
Btrings? AbCII forwm, 1 byie per character

Hexadecimal &

Variables

i o vt e e, Ao Ty A4y

Reals?
Integers:
Btrings:s

&0 to &FFFF, number preceded by symbol &

A, AZ, Z, 8%, AO, RO, Z9, A(n), Xi.BDINT
A%, A%, 7%, &'%, A0%, AOT%, I9%, A%{n), Yi.COORD
A%, AZ$, I%, A'$, AUS, AOTH, 29%, AB(n), VA% VALUE

r

Variable rames can be any length, but only the first 2 characters
and a tic mark are used. Characters include upper case letters,
risbers, and decisal points. The first character in a name must be
a letter. The second chnaracter may be a letter, nusber, or tic mark.

tCign d
o



Contents of KBASIC Diskette

RBASID Lom English versiaon
KBASICE O German version
EASKDNM R

BASRUN oM

BRAF ORI $GRAF Driver PHI-B0 KOE 443

GBRAFEZ (IR $GRAF Driver RPHBI-8Z KOS 4/5

KOS 8Y& SERAF Driver PSI-98/3908/5980 KO8 &
HEL P INF File for use with INFO BELPF cosmand
RBREICL  INF Program description 1

KEASICZ INF Program description 2

BRAFDEMO BAB Demo programwms

MAGIE BAE
TONEDEMO RBAS
CALLDEMO EBAR
PRIME BAB

Faor ROB 4/3 systems it is only necessary to activate $GROF in
place of $BRAP. For KOB & systems it is recessary to replace the
ROBE.SYE file onm & systew disk with the one frowm the KEASIC
diskette. This is dome by first using the DEFP command to reset all
the flags on the original KOBE.SYE file., Then you can use either
MOVE or COPY to replace the file. After replacement of the
ROBG. BYB, you should use 1L P=% to check that it is located within
the first 32 files on the systewm disk. The $GRAF driver iws
activated the rnext time that the system is booted up.

$ORAF can be used with Psi-BRBIC under KOS 4/5 using standard Psi-

BRABIU graphic instructions. Under KOS &, however, there must be &
STRING instruction used before any PLOT instructiorns are used. Thisx
is to initialize a buffer for x,y values. The First program line
153

10 DPEN #9:7"8#BRAF": BTRING "",0,0: REM Psi~-BASIC (RS &)



