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| MPORTANT NOTI CE

This copyrighted software product is distributed on an

i ndi vidual sale basis for the personal use of the original
purchaser only. No license is granted herein to copy,
duplicate, sell or otherw se distribute to any other
person, firmor entity. This software product is copy-
righted and all rights are reserved.

SOFTWARE WARRANTY

Sof tware Technol ogy Corporation warrants this software product
to be free fromdefects in material and workmanship for a
period of three nonths fromthe date of original purchase.

This warranty is nade in |lieu of any other warranty expressed
or inplied and is limted to repair or replacenent, at the
option of Software Technol ogy Corporation, transportation and
handl i ng charges excl uded.

To obtain service under the ternms of this warranty, the
defective part nust be returned, along with a copy of the
original bill of sale, to Software Technol ogy Corporation
within the warranty peri od.

The warranty herein extends only to the original purchaser
and is not assignable or transferable and shall not apply to
any software product which has been repaired by anyone ot her
t han Sof tware Technol ogy Corporation or which may have been
subject to alterations, msuse, negligence, or accident, or
any unit which may have had the nane altered, defaced or
renmoved
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l. | NTRODUCTI ON

BASI C (Begi nner's Al | -purpose Synbolic Instruction Code) is a
conput er programi ng | anguage characterized by versatility and
ease of use. |Its resenblance to standard nmat hematical notation
and sinple English statenments enabl es novices and professionals
to programsolutions to a variety of problens in the shortest
possi ble tine.

BASI C is a conversational |anguage which permts a user to sit
down at his conputer or term nal device and engage in a dial og
with it. The results may be either inmmediate answers to a
mat hemat i cal probl em or a working conputer program which may be
used in the future to process new dat a.
There are many good books available to instruct the user in how
to programin BASIC, therefore, no attenpt has been nade to teach
BASIC in this manual. Appendix F lists several references that
may be of interest.
Here, we present only Processor Technol ogy's Sol BASI C progranm ng
| anguage, its features and restrictions. One of the best ways to
learn Sol BASICis to experinment with your system
Sol BASI C features include..

* Ful | 8-digit precision

* Mul tiple statenment entry on one line

* BCD (Bi nary Coded Decimal) arithmetic for maxi num accuracy
in all mathematical operations

* User formatting of output data

* Program storage on, and retrieval from cassette tape
* Data files for processing and saving nuneric data

* | npl enent ati on of many function subprograns

* Execution of nost program statenents in direct node for
i mredi at e cal cul ati ons and enhanced debuggi ng

* Only 8K byte nmenory needed to run many prograns

* ARG and CALL functions facilitate |inkage to 8080
machi ne | anguage program segnents

* Uni que line editor using video display and SOLOS

* Fully formatted listings with automatic FOR NEXT
i ndent ati on.



. I NTRODUCTI ON (cont.)

Definition of Terns

In this manual - -

exp means mat hemati cal expression

num means any nunber

rel exp nmeans rel ational expression
statenment n neans st atenent nunber

"string" means uni nterrupted series of literal

al phanumeri c characters encl osed
wi th quotation marks

var means vari abl e nane

( ) means opti onal

Sol BASICis a programfor use with SOLOS, CONSOL and CUTER
with at | east 8K bytes of nenory avail able for use by Sol
BASI C. Because SOLCS and CUTER operating systens are com
patible, this manual will refer to SOLOS neani ng either
SOLOS or CUTER.  Sone features described herein require that
the current system output pseudo port be zero (the VDM driver
of SOLOS/ CUTER).



1. PROGRAM STRUCTURE

A Sol BASIC programis conprised of statenments. Every statenent
begins with a statenent nunber, followed by the statenent body,

and termnated by a CR (carriage return), line feed, or a colon
in the case of nmultiple statenents.

There are four types of statenents in BASIC. declarations,
assignnments, control and input/output. These statenent types
are described in correspondi ng sections of this manual.

A. St at enent s

CGeneral statenent requirenents for the Sol BASI C program
are as follows:

1. Every statenent nust have a statenent nunber ranging
between 1 and 65000. Statenent nunbers are used by
Sol BASIC to order the program statenents sequentially.

2. In any program a statenent nunber can be used only once.

3. Statenents need not be entered in nunerical order because
Sol BASIC will automatically arrange themin ascendi ng order.

4. A statenent may contain no nore than 80 characters in-
cl udi ng bl anks.

5. Blanks, unless within a character string and encl osed by
quot ati on marks, are not processed by Sol BASIC. BASIC
renmoves all excess blanks as the line is processed into
the file so that mnimumnenory area is used. Wen
l[isting or editing, it automatically inserts blanks to
make the |ine nore readable.

Exanpl e: GOTO 500
is exactly the sane as
GOrcs00
6. More than one statenent can be input on a line if
separated by a colon, but only one statenent nunber is
al | oned.
Exanpl e: 520 LET A=1l: B=3.2: C=5E2

B. Dat a For mat

The range of nunbers that can be represented in this version
of Sol BASIC is: * 99999999E+127.



PROGRAM STRUCTURE (cont.)
There are eight digits of significance in this version of Sol
BASI C. Nunbers are internally truncated on entry to fit this
preci si on.

Nunbers may be entered and displayed in three formats: inte-
ger, decimal, and exponenti al.

Exanpl e: 153, 34.52, 136E-2

Vari abl e Names

Vari abl es may be named any single al phabetic character or any
al phabetic character followed by a single nunerical digit,
e.g., A B5, X, DL.

REM St at enent

The REM or remark statenent, is a non-executabl e statenent

whi ch has been provided for the purpose of docunmenting program
listings. By generous use of REM statenents, a conplex pro-
gram may be nore easily understood. REM statenents are only
reproduced on the programlisting. They are not executed.

If control is given to a REMstatenment, it wll performno
operation. (It does, however, take a finite anmount of tine

to process the REM statenent.)

CAUTION: A REM statenent cannot be term nated by a col on
with statenents follow ng on the sane |ine.

Exanmple: 150 REM NOWHOW LET R1=3.5E2.1

The assignnent statenent ("LET" above) will never be executed.
The entire line is considered to be a non-executabl e coment.



I11. PROGRAM PREPARATI ON

After Sol BASIC is |loaded into your system it may be started

at nmenory address 0. (Refer to Appendix A for a conplete de-
scription.) Sol BASICis initialized to support only 8K

of nmenory. The anount of nenory to be supported may be increased
by using the "SET" conmand.

A return to SOLOS or CONSCL can be nmade by giving the BYE
command. Sol BASIC can then be re-entered, |eaving the exist-
ing programintact, by executing |ocation zero.

The systemis then ready to accept commands or statenents. The
user mght enter the follow ng program for exanple:

150 REM PROGRAM TO DEMO
160 PRI NT"ENTER SOME DATA",
170 | NPUT B5

180 LET P7=B5+3/2

185 PRI NT
190 PRI NT B5, P7
200 END
A. Inserting a Statenent

| f the user wishes to insert a statenent between two others,
he needs only to type a statenent nunber that falls between
the other two. For exanpl e:

181 REM NOW FOLLOWNS THE LET STATEMENT

B. Replacing a Statenent

If it is desired to replace a statenent, a new statenent is
typed that has the sane nunber as the one to be repl aced.
For exanpl e:

180 LET P7=SI N( B5)

repl aces the previous LET statenent.

C. Termnating a Line

Each line entered is termnated by a carriage return or line
feed, Sol BASIC positions the print unit to the correct
position on the next |ine.

D. Editing

The MODE key may be used to erase a character or a line that

was typed in error. Also, all editing functions--as outlined
in the EDIT command description--are fully functional during

nor mal i nput.



V. COMVANDS

It is possible to communicate with Sol BASIC by typing direct
commands at the term nal device. Also, certain other statenents
can be directly executed when they are given w thout statenent
nunbers. See Cal cul ator Mbde in the next Section for nore

i nformati on.

Commands have the effect of causing Sol BASIC to take i nmedi ate
action. A Sol BASIC | anguage program by contrast, is first
entered into the nenory and then executed | ater when the RUN
command i S given

When Sol BASICis first ready to receive a command, the word
READY is displayed on the term nal device.

Commands are typed w thout statenent nunbers. After a command
has been executed, the user wll either be pronpted for nore
information, or READY will again be displayed indicating that
BASIC is ready for nore input--either another conmand or addi -
tional program statenents.

CLEAR COWAND - CLEAR

Sets all variables to zero, resets the READ pointer and initializes
the programso that it may be run. CLEAR nmay be used as a state-
ent in prograns that exit FOR TO | oops or GOSUB in a non-standard
fashion. The RUN conmand produces an automatic clear.

LI ST COMVAND - LI ST (statenent n)

Causes all the statenents of the current programto be displ ayed
on the user's termnal. The lines are listed in increasing nuneri-
cal order by statenment nunber. The display will begin with state-
ment n, if given.

RUN COMVAND - RUN

Causes the current programto begin execution at the first state-
ment nunber. RUN al ways begins at the | owest statenent nunber.
RUN resets the DATA pointer and perfornms a CLEAR

New Program COMVAND - NEW

The NEW command causes wor king storage and all vari abl es and
pointers to be reset. The effect of this cormand is to erase al
traces of the programfromnenory and to start over.

HALT COVMMAND - MODE (or CTL- @ Key)

This key on the term nal console will cause BASICto halt its
current operation and to respond wwth a READY. BASIC will then
accept further commands. This command is often used to stop a
LI ST command before it has conpleted or to halt the execution of
a program



| V. COVIVANDS (cont.)
LI NE CLEAR COWAND - MODE (or CTL-@ Key

Clear the current line buffer. |If the user types a line at the
term nal and decides that the line is in error and should be
del eted, depression of the MODE (or CIL-@ key will clear the
l'ine.

CHARACTER ERASE COMVAND - DEL Key

Single character erase. |If a character is determned to have
been typed in error, it may be erased by striking the "DEL"
key and then entering the correct character. See ED T conmand
for further explanation.

MULTI PLE STATEMENT PER LI NE COMVAND -

The use of colons provides the ability to enter nore than one
statenent on a line. Each statenent nust be separated by a col on
and the total nunber of characters may not exceed the line length
of 80 characters. There nmay be only one statenent nunber on a
line. Therefore, one cannot transfer control to any of the
appended statenents except by the natural programflow

Exanpl e: 150 LET A=A+A:B=2*A: |IF A=6 THEN PRINT B
SET COVVANDS

The SET conmmand is used to specify various systemoptions. The
command is always followed by two operands. The first operand
specifies the option being selected, and the second is the new
value to be associated with that option. For exanple, SET S=1
means that the speed is to be set to the value of "one". The
foll ow ng operands are allowed via a SET conmand. (Note that sone
operands are all owable as both direct execution statenents and
statenents of a program)

SET | =exp Direct or Program Statenent

This command sets the current systeminput to be the indicated

Sol pseudo port (of the range O - 3). Once processed, all further
systeminput will cone fromthe specified device and not fromthe
system keyboard unl ess the keyboard (pseudo port 0) is specified.

SET G=exp Direct or Program Statenent

This command sets the current systemoutput to be the indicated
Sol pseudo port (of the range O - 3). Once processed, all further
systemoutput will be directed to the specified device and not

to the display unless the display (pseudo port 0) is specified.

SET S=exp Direct or Program Statenent *SOLOS onl y*

This command specifies the speed to be used by the Sol display
driver. This is the speed at which the driver will display |ines



V. COWANDS (cont.)

on the screen. The value of the expression nust be fromthe
range O (the fastest rate) through 255 (the slowest rate).

SET N=exp Direct or Program Statenent

This command specifies the nunber of nulls to foll ow every |ine-
feed. The nunmber of nulls required is unique to each output de-
vice. The Sol display driver does not require any nulls, while
sone printers may require as many as 30.

SET Meexp Direct Only

This command al l ows the user to specify a nmenory size larger than
the default of 8192 (8K). The expression is evaluated as an
i nt eger nunber of bytes indicating the maxi mum nenory to be used.

RETURN TO SOLOS/ CONSOL COVWAND - BYE Direct or Program Statenent

This command returns control to SOLOS or CONSCL, whichever is
i nstall ed.

STORE PROGRAM COMVAND - SAVE name Direct Only *SOLOS Onl y*

Thi s command, when used with SOLCS, records the current BASIC
program onto cassette tape under the nane specified. Only unit
1 is used for program storage. The tape speed is set to "high"
CONSOL does not support this function.

READ PROGRAM COMVAND - CET nane Direct Only *SOLOS Onl y*

This command when used with SOLCS will read fromthe specified

CUTS tape and find the naned program whi ch nust be the nanme assi gned
when the program was recorded. Once the program has been found,

the entire programas recorded wll be read into nmenory and becone
the current BASIC program If the programis |larger than nmenory
defined by "SET M=", the entire programw || be | oaded foll owed

by an "SO' error nessage.

AUTO RUN COVMAND - XEQ nane Direct Only *SOLOS Onl y*

This command is simlar to GET, but once the program has been
read into nenory and becones the current BASIC program an auto-
matic RUN wi || be perforned.

EDI T COWAND - EDI T |ine-nunber *SOLOS Onl y*

This command allows the user to edit the specified line of the
current BASIC Program The Sol BASIC editor allows a |line of
programto be edited without having to re-enter the entire line.
To acconplish this, various special keys found on the Sol key-
board are used to direct this editing process in conjunction
with the display driver of SOLOS. They are:



V. COWANDS (cont.)

DEL Thi s key causes the current character (under the
or Rubout cursor) to be deleted and the renmainder of this line
to be shifted to the left.

< The left arrow functions as a cursor control by nov-
ing the cursor to the left one character. This is used
or CTL-A to position the cursor prior to making a change in the
l'ine.

> The right arrow noves the cursor to the right one
character.
or CTL-S

- The up-arrow activates the insert node. Wen enter

ing characters to the editor, there are two possible
nodes: insert and non-insert. Non-insert node is the

or CTL-W standard node specifying that any character entered
replaces the character at the cursor |ocation. 1In in-
sert node, every character of the Iine fromthe cursor
to the end of the line is shifted to the right to
make room for the character being entered. |Insert node
provi des an easy way to enter a letter or word at any
point on a line.

The down-arrow deactivates the insert node.

or CTL-X

RETURN The carriage return termnates the editing of this
line by clearing the line fromthe cursor to the end

of the |line.

LINE FEED The line feed also termnates the editing of this
line, but |eaves the Iine exactly as on the screen.

The use of the REPEAT key facilitates rapid novenent of the cursor
t hrough the Iine.

All of the edit functions are available at all times during input
to Sol BASIC.

Pausi ng the D spl ay

Sol BASIC offers a feature that is quite useful whether outputting
to the display screen or any other device. At every carriage re-
turn, Sol BASIC | ooks to see if the space bar of the keyboard has
been pressed. If the space bar has been pressed, Sol BASIC w ||
pause until any other key on the keyboard has been pressed.

What this nmeans, for exanple, is that pressing the space bar while
listing a program causes the listing to stop to keyboard control.



V. DI RECT EXECUTI ON - CALCULATOR MCODE

Sol BASIC facilitates conmputer utilization for the i medi ate
solution of problens--generally of a mathematical nature--which
do not require iterative program procedures. To clarify: Sol
BASI C nay be used as a sophisticated el ectronic cal cul ator by
means of its "Direct" statenent execution capability.

Wiile BASICis in the command node, sone BASI C statenents may
be entered wi thout statement nunbers. BASIC w |l inmmediately
execute such statenents. This is called the direct node of
executi on:

Exanmple: A=1.5
PRI NT A

Statenents that are entered with statenent nunbers are con-
sidered to be program statenents which will be executed |ater.

In the follow ng sections of this manual, all Sol BASIC state-
ments are described. Only those statenents which are fl agged
with the word "Direct” nmay be used in the direct node.

Anot her use for direct execution is as an aid in program devel op-
ment and debuggi ng. Through use of direct statenents, program
vari abl es can be altered or read, and programflow may be directly
controll ed.

10



VI . DECLARATI ON STATEMENTS
NUMVERI CAL ARRAY DI MENSI ON STATEMENT - DI M var (exp) Direct

Al | ocates nmenory space for an array. 1In Sol BASIC, only single
di rension arrays are allowed. Maxinmumarray size is determ ned
by avail able nenory. All array elenents are set to zero by the
DI M st at enent .

If an array is not explicitly defined by a DIM statenent, it is
assuned to be defined as an array of 10 el enents upon the first
reference to it in a program

CAUTI ON:  An array can be di nensioned only once in a pro-
gram-dynamcally or statically.

DATA STATEMENT - DATA num (, num .., num
READ STATEMENT - READ var (,var...,var)
RESTORE STATEMENT - RESTORE

The DATA and READ statenents are used in conjunction with each
other as one of the methods to assign values to vari abl es.

Every time a DATA statenent is encountered, the values in the
argunent field are assigned sequentially to the next avail able
positions of a data buffer. Al DATA statenents, no matter

where they occur in a program cause data to be conbined into one
data |ist.

READ st atenents cause values in the data buffer to be accessed se-
quentially and assigned to the variables naned in the READ statenent.

Exanple: 110 DATA 1,2,3.5
120 DATA 4.5,7,70
130 DATA 80, 81
140 READ B2, B3, D5, Z6

is the equival ent of:

10 LET B2=1
20 LET B3=2
30 LET D5=3.5
40 LET Z6=4.5

The RESTORE statenent causes the data buffer pointer, which is
advanced by the execution of READ statenents, to be reset to point
to the first position in the data buffer.

Exanple: 110 DATA 1,2,3.5
120 DATA 4.5,7,70
130 DATA 8, 81
140 READ B2, B3
150 RESTORE
160 READ D5, D6

11



VI. DECLARATI ON STATEMENTS (cont.)

In this exanple, the variables would be assigned val ues equal
t o:

100 LET B2=1: B3=2: D5=1: D6=2

12



VI1. ASSI GNMENT STATEMENTS
LET STATEMENT - LET var =exp Direct

The LET statenent is used to assign a value to a vari abl e.
The use of the word LET is optional.

Exanpl e: 100 LET B=827
110 LET B5=87E2
120 R=(X*Y)/2*A

The equal sign does not nean equival ence as in ordinary nathe-
matics. It is the replacenent operator. It says, replace the

val ue of the variable naned on the left with the value of the
expression on the right. The expression on the right can be a
sinple nunerical value or an expression conposed of nunerical val ues,
vari abl es, mathematical operations, and functions.

MATHEMATI CAL OPERATORS

The mat hematical operators used to form expressions are:

- (unary) .. Negate (requires only one operand)
o Mul tiplication

[ Di vi si on

+ Addi tion

T Subtraction
The unary m nus (negate) may appear in sequence w th any other
mat hemati cal operator (e.g., A#-B). No other nathemati cal
operators nay appear in sequence, and no operator is ever assuned:
A++B and (A+2) (B-3) are not valid
An arithmetic expression is evaluated in a particular order of
precedence: negation is performed first, then nultiplication
and division, and last, addition and subtraction.

In cases of equal precedence, the evaluation is performed from
left to right.

The order of evaluation can be controlled explicitly through use
of pairs of parentheses. The expression inside the innernost
pair is evaluated first; the outernost | ast.
Exanpl e: 150 LET R=A+B-C/ 2*3
i s evaluated as:

Templ= A + B - Tenp2
R=A+ B - Tenp2

Exanmpl e: 137 LET R= ((A+B)-O)/(2*3)
i s eval uated as:

Tenmpl= A+B  Tenp2=Tenpl - C
Tenp3 = 2*3 R=Tenp2/ Tenp3

13



VI11. CONTROL STATEMENTS

Control statenents are used to control the natural sequenti al
progressi on of program statenent execution. They can be used to
transfer control to another part of a program term nate execu-
tion, or control iterative processes (|l oops).

FOR AND NEXT STATEMENTS - FOR var=expl TO exp2 (STEP exp3)

NEXT (var)

The FOR and NEXT statenents are used together for setting up pro-
gram |l oops. A loop causes the execution of one or nore state-
ments for a specified nunber of tines. The variable in the
FOR-TO statenent is initially set to the value of the first ex-
pression (expl). Subsequently, the statenents follow ng the

FOR are executed. Wen the NEXT statenent is encountered, the
named variable is added to the value indicated by the STEP
expression in the FOR-TO statenent, and execution is resuned at
the statenment following the FOR-TO. If the addition of the STEP
val ue develops a sumthat is greater than the TO expression (exp2),
the next instruction executed will be the one foll ow ng the NEXT

statenent. |If no STEP is specified, a value of one wll be
assigned. If the TOvalue is initially less than the initial
val ue, the FOR-NEXT loop wll still be executed once.

Exanple: 110 FOR I=1 TO 10
120 | NPUT X
130 PRINT I,X, X/'5.6
140 NEXT |

Al t hough expressions are permtted for the initial, final, and
STEP values in the FOR statenent, they will be evaluated only
once--first tinme the loop is entered.

If the variable in the NEXT statenent is not given by nane, Sol
BASIC wi Il properly add the STEP value to the variable in the

| ast FOR stat enent,

Exanple: 110 FOR K=1 TO 350
120 FOR L=1 TO 80

130 NEXT
135 NEXT

In the precedi ng exanpl e, the NEXT at statement nunber 130 wil|l
STEP the FOR | oop begi nning at statenment 120. The NEXT at 135
will STEP the FOR | oop begi nning at 110.

14



VI11. CONTROL STATEMENTS (cont.)

It is not possible to use the sane variable in two loops if they
are nested. In the preceding exanple, the variable in line 120
coul d not be K

Wen the statenent after the NEXT statenment is executed, the
variable is equal to the value that caused the |oop to term nate,
not the TO value itself. In the first exanple, | would be equal
to 11 when the | oop term nates.

Sol BASIC lists FOR .. NEXT |oops indented such that the nesting
of | oops produces a graphic denonstration of this nesting. This
form of indention of |oops has proved useful both in problem

sol ving (debugging) and in structured programm ng.

STOP STATEMENT - STOP

The STOP statenment causes the programto stop executing. Sol
BASIC returns to the command node. The STOP statenent differs
fromthe END statenment in that it causes Sol BASIC to display
t he statenent nunmber where the program halted, and the program
can be restarted by a GOTO The nessage displ ayed is:

"STOP | N LI NE XXXX"
END STATEMENT - END

The END statenent causes the programto stop executing.

Sol BASIC returns to the conmand node. In Sol BASIC, END may
appear nore than once and need not appear at all. Wwen END is
encountered, the nessage "Sol BASIC' will be displayed. When a
programterm nates wi thout an END, then only the nessage "READY"
w Il be displayed.

GOTO STATEMENT - GOTO statenment n Direct
The GOTO statenent directs Sol BASIC to execute the specified
statenment unconditionally. Programflow continues fromthe new
statenent. The GOTO nust be the last or only statenent on a
line. Any additional characters following the GOTOw Il be
consi dered remarKks.

Exanple: 150 GOTO 270
| F STATEMENT Direct

| F relational exp THEN statenent n

| F relational exp THEN ONE OR MORE BASI C statenents

15



VI11. CONTROL STATEMENTS (cont.)

The I F statenent is used to control the sequence of program
statenents to be executed, depending on specific conditions.

If the relational expression given in the IFis "true", then
control is given to the statenent after the THEN, If the rel ationa
expression is "fal se", program execution continues at the |ine
followwng the line with the I F statenent.

It is also possible to provide a BASIC statenent after, the

THEN in the IF statenent. |If this is done and the relational
expression is true, the BASIC statenent will be executed and the
programw || continue at the statenent follow ng the expression.

Wen the IF is false, program execution continues at the |line
followwng the ine with the IF statenent.

When eval uating rel ational expressions, arithmetic operations
t ake precedence in their usual order, and the rel ational opera-
tors are given equal weight and are eval uated | ast.

Exanpl e: 5+6*5 > 15*2 eval uates to be true

Rel ati onal expressions wll have a value of -1 if they are eval -
uated to be "true", and a value of zero if they evaluate to "fal se".

Exanmple: (12 > 10)=-1 or (A<>A=0

The rel ational operators are:

= means Equal

<> nmeans Not equal

< means Less than

> means Greater than

<= nmeans Less than or equal

>= means G eater than or equal

Exanples: 110 IF A > B+3 THEN 160
180 I F A=B+3 THEN PRI NT "VALUE A ", A: GOTO 140
190 IF A < B THEN T1=B

16



| X. I NPUT/ QUTPUT STATEMENTS
| NPUT STATEMENTS Direct or Program Statenent

| NPUT ("string"(,))var(,var..var)(,)

The | NPUT statenent allows the user to enter data fromthe current
system i nput device, usually the keyboard.

Exanpl e: 110 I NPUT A B, C
120 I NPUT ""V(1), R V(2)

When the program conmes to an I NPUT statenent, a question nmark w ||
be di spl ayed to the current output device, The user then enters
the requested data separated by commas and followed by a carriage
return. |If no data is entered, or if insufficient data is given,
the systemw || pronpt the user with a doubl e question mark:

"??". Constants are the only data which may be entered in response

to an INPUT. |If the last variable is followed by a comm, the
carriage return-linefeed will be suppressed if the input is also
termnated with a |inefeed.

| f the optional preceding string expression is given, it causes
the carriage return/line feed and the "?" pronpt to be suppressed,
Wen the optional "string" is given, the "?" pronpt will be re-

pl aced with the user supplied "string" as the pronpt, A nul

string ("") may al so be used to suppress the pronpt.

PRI NT STATEMENTS - PRI NT var
PRI NT exp
PRINT %4 Z) (E) (N) % (var, exp)

The PRINT statenment directs Sol BASIC to output the specified
val ues to the output device.

The val ue of expressions, literal values, sinple variables, or
text strings may be printed out, the various forns may be com
bined in the print list by separating each wwth a comma. |If the

entire list is termnated by a comma, the termnating carri age
return/line feed will be suppressed.

Sol BASIC prints data in fixed wwdth fields, Each datum begi ns

at the leftnost position within each field, The nunber of digits,
trailing zeroes, etc., are specified by the format specification,
if any. If a (;) is used as a separator between el enents of

a print list instead of a comm, the next field wll begin after
the |l ast character of the preceding field regardless of field

wi dt hs.

Exanpl e: X=0:Y=0:Z=1: PRINT X Y;Z
prints:

011

17



| X. 1 NPUT/ OUTPUT STATEMENTS (cont.)

| f the next position to be printed is greater than or equal to
position 56, then a carriage return/line feed is given before
the next value is printed.

PRI NT given with no argunents causes one line to be skipped.

All PRINT strings have a special feature--an easy neans to out-
put control characters. Wenever an anpersand (&) is encountered
in a PRINT string it will not be printed but will cause the very
next character of the string to be output as the control of that
character.

Exanpl e: " &A"=CTL- A,
" &C' =CTL- C;
" &&" =&

The TAB Functi on

The TAB function is used in the PRINT statenent to cause data to
be printed in exact l|ocations. TAB tells Sol BASIC which posi -
tion to begin printing the next value in the print list. The
argunent of TAB nay be an expression.

Exanpl e: 110 PRINT TAB(2), B, TAB(2*R), C

Note: The print positions are nunbered zero to 71

Formatted Print

Sol BASI C enables the user to control the format of the printed
out put by specifying: free format, exponential format, trail-
ing zeroes, and the nunmber of places of accuracy to the right of
t he deci mal point.

If no specification is made, Sol BASIC will print eight places
of precision with the Iow order digit rounded and trailing
zeroes suppressed. It will also automatically sel ect between
the decimal, integer, and exponential formats, depending on the
magni tude of the value to be printed.

It is possible for the user to override Sol BASIC s automatic
formatting by including a format specification in the out put
list, Aformat specification is two percent signs with inter-
posed code characters.

Format Specification %Z2) (E) (F) (N)%

Free Format (BASIC sel ects format)

Print Trailing Zeroes

Print in Exponential Format

Print N (N=1-8) places to right of decimal point

ZMNT
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| X. 1 NPUT/ OUTPUT STATEMENTS (cont.)

Al paranmeters are optional

but once a format specification is

given, it will continue to be used until

tion is given.

To force Sol

BASIC to return to its usua

format, a format specification of

Exanpl e:

245 PRI NT %22% A, B: PRI NT %Z3% CD, %%

Exanple: LIST

5 FOR |

9 PRI NT 9%Z3%

10 NEXT
20 END

50 M-F13:
55 MF12:
60 M-11:
65 M-10:

B=I:

PRI NT 9%Z2% TAB(9);"$"; TAB(M ;B
B=I *15/ 2: GOSUB 50
TAB( M+10)

IF B
IF B
IF B
IF B
R

110 PRI NT %E%

%0 nmust be given.

GOsuUB 50

ANNNNA

70 MF9: RETURN

SLRAAHH

1.00
8. 50
16. 00
23.50
31. 00
38. 50

a new format specifica-

=1 TO 150 STEP 7.5

' B

1 THEN RETURN
10 THEN RETURN

100 THEN RETURN
1000 THEN RETURN

63.
130.
176.
232.
288.

. 500

750
000
250
500
750

etc.

Try running this programyourself.

def aul t
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X, SUBPROGRAMS

A subprogramis a sequence of instructions which perform sone
task that would have utility in nore than one place in a Sol
BASI C program To use such a sequence from nore than one

pl ace, Sol BASI C provides subroutines and functions.

A subroutine is a programunit that receives control upon
execution of a GOSUB statenent, Upon conpletion of the subroutine,
control is returned to the statenent foll ow ng the GOSUB by exe-
cution of a RETURN st atenent.

A function is a programunit to which control is passed by a
reference to the function nanme in an expression. A value is
conputed for the function nane, and control is returned to the
statenment that invoked the function.

GOSUB STATEMENT - GOSUB st at enent n

stat ement n

RETURN

The GOSUB st atenent causes control to be passed to the given
statenent nunber. It is assuned that the given statenent nunber
is an entry point of a subroutine. The subroutine returns control
to the statenent followi ng the GOSUB statenent with a RETURN
statenment. A RETURN nust be the last or only statenent on a |ine.
Any additional characters following the RETURN w Il be consi dered
remar ks.

Subr outi ne exanpl e:

100 X=1

110 GOsuUB 200

120 PRI NT X

125 X=5.1

130 GOsuUB 200

140 PRI NT X

150 STOP

200 X=(X+3)*5. 32E3
210 RETURN

211 END

Subroutines may be nested; that is, subroutines can use GOSUB
to call another subroutine which in turn can call another. A
subroutine cannot call itself. Subroutine nesting is limted
to six levels.

20



X.  SUBPROGRAMS (cont.)
BASI C FUNCTI ONS
ABS (exp) G ves the absol ute value of the expression

| NT (exp) G ves the largest integer |less than or equa
to its argunent.

RND (exp) CGener at es pseudo-random nunbers rangi ng between
0.0 and 1.0. The argunent is required for syntax
but does not alter the function. The random
nunber generator is reset by the CLEAR command.

SGN (exp) G ves a value of +1, if argunent is greater than
0. Gves a value of -1 if argunment is negative.
G ves a value of 0 if argunent is O.

SR (exp) G ves the square root of the argunent.

SIN (exp) G ves the sine of the argunent, when the argu-
ment is given in radians.

COs (arg) G ves the cosine of the argunent, when the argu-
ment is given in radians.

TAN (exp) G ves the tangent of the argument, when the argu-
ment is given in radians.

TAB (exp) See PRINT statenent. Used to position output
characters.

ARG (exp) ARG and CALL are used together to link to assenbly
| anguage program segnments. Both may be used in the
CALL (exp) di rect node.

ARGUMENT AND CALL FUNCTI ONS - ARG and CALL

When the ARG function appears in sone Sol BASIC statenent such
as B=ARGE V1), the argunent will be evaluated as a sixteen bit

i nteger and tenporarily stored in the BASIC nonitor. Should

i nkage be made to an assenbly | anguage (8080) program segnent
via the CALL function, the previously stored sixteen bits wll

be passed to the assenbly | anguage code in the B, C register pair.

When the CALL function is invoked by coding it into sonme BASIC
statenment such as X6=CALL(5.2*A4); the argunent of the CALL
function wll be evaluated as a sixteen bit address. Sol BASIC
will transfer control to that address using an 8080 "CALL"

i nstruction.
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X.  SUBPROGRAMS (cont.)

Your machi ne | anguage code | oads registers B,Cwith any desired
information. This information is then passed back into the Sol
BASI C program as the val ue of the CALL

Exanpl e: 110 REM LI NK TO ASSY LANG PROG
120 LET X=12: R3=3192
130 B=ARG( X/ 5)
140 LET M=CALL(R3)
150 PRINT M
160 END

In this exanple, B is assigned the value of the ARG argunent,
linkage is made to assenbly | anguage program at address 3192,
and Mis set to whatever was returned in B, C

To Il et back into ALS8 the user can use B=CALL(57440).

22



Xl. FILES

Sol BASIC, when used with SOLOS, has provision for witing data
to and reading data fromcassette data files. Two cassette
recorders are supported, so one file may be read fromone unit,
the data processed, and the processed data witten to the other
unit. Wen using files, the cassette operations--other than
correctly placing the cassettes--are under control of Sol BASIC
running with SOLCS.

Prior to using the FILE OPERATIONS, a few concepts are inportant,
The term FILE, for exanple, refers to a collection of data, and
no assunptions are nmade by Sol BASIC as to the structure of the
FILE. It only provides convenient access to the file informa-
tion while you, or your program can define any structure,

For exanple, the follow ng program

FI LE #1

FOR =1 TO 10

| NPUT " NEXT NUMBER' A
PRINT #1, |, A SQR(| +A)
NEXT |

CLOSE #1

Ooo~NO Ul A~

woul d produce a file with the follow ng definable structure:

1. The FILE is 30 "ELEMENTS" long, (3 elenents "printed"
to the file 10 tines.)

N

Every third ELEMENT, starting with the first (1,4,7...)
will be a nunber one | arger than the preceding el enent.
(1,20 the value of "I".)

3. Every third elenent, starting with the second, will be a
nunber as input by the user at |ine 6.

4. Every third elenent, starting with the third, wll be a
nunber determ ned by the square root of the sumof the
precedi ng two el enents.

5. The END OF FILE follows the 30th el enent.

Using this type of "structuring" the file "characteristics" are
as follows:

El enent - one data unit

Record - A series of elenents determ ned by the user
(Three elenments per record in the preceding exanple.)

23



Xl. FILES (cont.)

Length - The nunber of elenents in a file or the nunber
of records. (30 elenents, 10 records in the
precedi ng exanpl e.)

EOCF - The end of the file which is inportant if the
length of the file is unknown or may vary.

The foll ow ng exanple illustrates another type of file which
produces a usable structure:

5 FILE #1
10 I NPUT "PART NUMBER?" A
15 I F A=0 THEN 100

20 PRI NT

25 | NPUT "QUANTITY ON HAND?" B
30 PRINT

35 |INPUT "M NI MUM QUANTI TY?" C
40 PRI NT

45 | NPUT "COST PER UNIT?" D

50 PRI NT

55 PRINT #1,A B, C D

60 GOTO 10

100 CLOSE #1

105 END

A, File Operations

FI LE #1, FILE #2

In order for the file to be accessed, Sol BASIC nust first
set up a nunber of internal paraneters. This is known as an
OPEN operation, and it nust be perforned once--and only once--

prior to any attenpt to access a file. If an OPEN is attenpted

on an already open file, the programw || abort giving a DV
error nessage.

CLCSE #1, CLOSE #2
This operation infornms Sol BASIC that no further accesses

are going to be nmade to the file. The operation nust be
performed each tinme you are through with a file.

PRI NT #1, PRI NT #2

This operation wites data to a file. Any nunber of ex-
pressions or variables may foll ow the conm.

READ #1, READ #2

This operation reads data froma previously witten file.
Any nunber of variables can follow the comm.
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Xl .

B

FI LES (cont.)
END OF FILE - EOF

When Sol BASIC detects an END of file, it nakes a speci al
return to your program After each successful READ, Sol
BASIC returns to the line follow ng the READ st at enment.
Notice this is the next valid |ine preceded by a line
nunber .

When the END of file is encountered, Sol BASIC searches for
the first colon follow ng the READ #1, and executes the
statenent found there. The follow ng statenents--

10 FOR I=1 to 1000000
15 READ #1, A/PRINT "END OF FI LE";: GOTO 30
20 PRINT I, A

25 NEXT |
30 CLOSE #1
35 END

read elenments of a file, printing each one until the

EOF is reached (assumng there are fewer than one mllion
el enments!!). Upon encountering the end, Sol BASIC would
print "END OF FILE", close the file and then stop.

Let's Use the File Operations

1. Put a cassette in Unit 1. Be sure the ON OFF control
is properly connected, and set the unit to the RECORD
node. Note the counter position _so you can rewind the
tape to the starting point Tater.

N

| NPUT and RUN t he foll ow ng program

5 FILE #1
6 FOR I=1 TO 250

7 PRINT #1;1,SIN(1), SQR(1)
8 NEXT |

10 CLOSE #1

3. You have now witten a file to the cassette tape.
Take the recorder out of the RECORD node and rew nd
the tape to the start of the file.

4, Pl ace the recorder in the PLAY npde.
5. INPUT and RUN the foll ow ng program
5 FILE #1
10 FOR I =1 TO 300

15 READ #1,A B, C.PRINT "END OF FI LE";: GOTO 30
20 PRINT A B, C

25 NEXT |
30 CLOSE #1
35 END
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Appendi x A

Loadi ng Sol BASI C

Sol BASICis distributed on a single cassette. Side one of this
tape is 1200 Baud CUTS format while Side two is 300 Baud Kansas
City format. CONSOL, SOLOS and CUTER provi de the conmands
necessary to read in this tape.

Sol BASIC nay be read into nenory and automatically executed
by entering "XEQ BASIC'. If "CGET BASIC' is entered, Sol BASIC
will be read into nenory but will not automatically be executed.

Sol BASIC is always executed beginning at |ocation zero (EXEC 0).
The first execution of Sol BASIC wll performinitialization
procedures. Once initialized, Sol BASIC may be re-entered at

| ocation zero which will |eave the BASIC programintact.

A very special feature of Sol BASICis the capability of speci-
fying the end-of-statenent character (usually colon ":") and
the print-concatenate character (usually sem-colon ";"). As
part of the initialization procedures, Sol BASIC wi |l display
the characters currently being used for the end-of-statenent
and print-concatenate as well as the nmenory | ocations which
the user may alter to specify any other character to be used.

This capability provides the nmeans to nmake Sol BASI C appear
conpatible wwth nost other BASIC s. For exanple, sone BASIC s
use a back slash (\) as an end-of-statenent character. By
changi ng one location in nmenory, Sol BASIC will accept and |i st
progranms with a back-slash instead of a col on

The characters altered in this manner by the user should not be
used for any other purpose. Should the same character be speci -
fied for both end-of-statenent and print-concatenate, this
character will then be used solely for end-of-statenent.



Appendi x B

ABBREVI ATI ONS

Sol BASIC offers the capability of entering abbreviations for each
of the reserved words. This capability will greatly reduce the
nunber of keystrokes inproving efficiency. Once entered, al
abbreviations will be converted to the conplete reserved word

when listed. Abbreviations are indicated by a character string
termnated with a period which first matches an entry in the

tabl e of reserved words.

Reserved Shortest Wy Reserved Shortest Wy
Wor d To Enter Wor d To Enter
ABS ABS PRI NT P.
ARG ARG READ READ
BYE B. REM REM
CALL CA. RESTORE RES.
CLEAR CLE. RETURN R
CLOSE CLO RND RND
COS CGos RUN RUN
DATA D. SAVE SA.
DM DM SET SET
EDIT ED. SCGN SGN
END E. SIN SIN
FI LE FI . SR SR
FOR F. STEP STEP
CGET CGET STOP S.
GosuB GCS. TAB TAB
GOoTo G TAN TAN
| F | F THEN TH.
| NPUT l. TO TO
| NT | NT XEQ X
LET LET
LI ST L.

NEXT N.
NEW NEW




Appendi x C

LI NE EDI TI NG

The line editing capability of Sol BASIC nakes use of the enhanced

di splay driver available with SOLOS. This driver is always nonitor-
ing the character sequences being displayed. Wenever an "escape"
character is to be displayed, the driver treats this as the begi nning
of a command and not to be displayed. An escape is followed by one
or two bytes which further indicate the nature of the command as well
as various options. For exanple, an escape followed by a byte contain-
ing a binary eight (8) allows the display speed to be varied. Table
C-1 defines the various escape sequences supported by the driver con-
tained wwthin SOLOCS. 1In each case the bytes) follow ng the escape
character is a binary val ue.

Table C-1. Escape Sequences Supported by SOLCS Display Driver.

Escape
Code Meani ng

01 The next byte indicates the position within the current
line at which to position the cursor.

02 The next byte indicates the |ine nunber at which to posi-
tion the cursor. The top nost line is known as Line 1,
and the bottomline is Line 16.

03 This command is useful only to a machi ne | anguage program
The current line nunber of the cursor is returned in
Regi ster "B", and the current position within that line is
returned to Register "C'

04 This command is useful only to a machi ne | anguage program
The absol ute nenory address of the cursor within the dis-
play RAMis returned in Register Pair "BC'

05 These three commands cause whatever character is in Re-
gister "B" to be output directly to the current cursor

06 | ocation of the display. This is useful both to display
t he escape character itself and to display characters in

07 i nverse video.

08 The next byte follow ng indicates the speed which the
display is to occur. A binary zero (0) is the fastest
and a binary 255 is the sl owest.

09 Thi s escape conmand functions the sane as does the 01 above.

Al t hough these escape sequences appear to be of value only to the
machi ne | anguage programrer, l|let your imagination run wild. Wth these
sequences, you could wite a BASIC program whi ch m ght nove the cursor
around the screen to produce various patterns . . . or who knows what?




Appendi x C (cont.)

Renmenber that these escape sequences are forned by outputting
this data to the display driver. Instead of displaying the
escape, and followi ng byte(s), this data is treated |i ke an
internal command to the driver.
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ERROR MESSACGES

ERRORS
BA

SN
CS

D

FP

LL

LN

8

RD

SO

EXPLANATI ON
Bad argunment. A command has been given an illegal
ar gunent .
Bad synt ax.

Control stack error. For exanple, FOR has no corre-
spondi ng NEXT, illegal FOR NEXT, GOSUB- RETURN nesti ng,
or control stack too deep.

Direct input error. User has tried to give BASIC a
command which it cannot process in the direct node.

Di mension error. Attenpt to dinmension (DIM array nore
than once in program attenpt to open an already opened
file used for reads.

Floating point arithnetic error. User has attenpted to
divide by zero, or a calculation has resulted in a num
ber too large to be represented in BASIC s nunber for-
mat .

Not e: Underflow will result in zero with no error
i ndi cati on.

| nput error. User has given a nunber in incorrect for-
mat in response to an | NPUT statenent.

Line too long. User has attenpted to input a line of
nmore than 72 characters.

Li ne nunber error. Line nunber specified in a GOIQ,
G0SUB, or | F statenent was not found.

Negati ve argunent for square root function.

Qut of bounds. An array index, TAB val ue or other
i nteger has exceeded its permssible limt. Also an
attenpt to | oad a BASI C program above avail abl e nenory.

Read error. No nore data in data buffer, the nunber of
READ st at enents has exceeded the nunber of DATA val ues
given, or an error during cassette read operations.

Storage overflow. Working nenory has insufficient room
for text, synbol table, array space, or programis too
| ar ge.



THE

BASI C CHARACTER SET
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I I 11 |V \Y

< @ + %

- ? 9-0 * $

] > / ) #

\ = ( :

[ < - ' !
Z- A ; &
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Sol BASI C St at enent - Sunmar y

CLCSE #n

Term nat es processing of a CUTS
tape file where n-1 or 2. This
statenent is required for an
out put tape.

DATA nun(, num .., num

Supplies data for READ state
nment .

DI M var ( exp)

Used to di mension nuneri cal
arrays containing a subscript
greater than 10.

END

Hal t s program executi on.

FI LE #n

Prepares BASIC for |ater
| NPUT's or PRINT's to a CUTS
tape file where n=1 or 2.

FOR var =exp TO exp( STEPexp)
NEXT (var)

Loop control statenents; var
must be the sanme in both
statenments (if used).

GOSUB st at enent n
si atement n

RETURN

Transfers control to the sub-

routi ne beginning at statenent
n, and then returns control to
the statenent foll ow ng GOSUB.

GOTO statenment n

Branches to statenent n.

| F relational exp THEN
statenment n
|F rel. exp THEN statenent n

If the relational expression is
true, branches to statenent n,

or executes statenent n. The

next programline will be executed
if false.

| NPUT ("string"(,))var(,var.var)(,)

READ #n, var(,var...,var);

A statenent processed at end of
file. Requests nunerical data
at program execution tine.

(LET) var=exp

Assigns val ue of expression to
vari abl e.

PRI NT var

PRI NT "string"

PRI NT exp

PRI NT #n; var or exp

Qut puts variable or literal val ues.
Fornms nmay be conbi ned (except as
noted). An "& wthin a string
out puts the next character in con-
trol node (e.g., &X neans CTL-X)

READ var (,var...,var)

Reads nunerical values from
DATA st at enment s.




Appendi x F (cont.)

REM anyt hi ng

Coment st atenent.

RESTORE Resets READ pointer to be-
ginning of first DATA
statement .
SET | =exp Sel ect the systeminput devi ce.
SET O=exp Sel ect the system out put device.
SET S=exp Sel ect the display speed.
SET N=exp Sel ect nunber of nulls.
BYE Return control to the CONSOL
or SCOLCS personality nodul e.
STOP Term nat es program
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