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CHAPTER 1

Introduction

Control Basic is a computer language developed by
Cromemco specifically for process control,
automated testing, data acquisition, and similar
applications. Control Basic is also an excellent
language for first-time users of microprocessor
systems since it is both easy to use and very
powerful. Some of the advanced features of Control
Basic include:

1. Programs can be executed directly from ROM
without first being transferred to RAM.

2. Programs can read and write to RAM locations
directly by use of the GET and PUT commands.

3. Programs can input from and output to I/O
.ports directly by use of the IN and OUT
commands.

4, Machine language subroutines can be called
directly by use of the CALL command. Up to 68
arguments can be passed from Control Basic to
the subroutine in a single call.

5. Extensive output formatting 1is available
including soft and hard terminal width, tabs,
numerical field width, over-printing, and
decimal or hex number output.

6. Multiple commands can be included in each
statement.

7. Numbers can be represented in decimal,
hexadecimal, or ASCII format both within the
program and as input to the program.

8. The INPUT command automatically prints the
variable name as the prompt if the program
does not provide one. Operators making a
syntax error in response to an INPUT request
will be prompted again.
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9. All commands can be abbreviated to produce
very compact source code.

19. String input, output, and string manipulations
can be carried out.

11. Multiple program files can be created. These
programs can be run independently or may call
one another as subroutines.

12. Programs can be stored in 27808 EPROM in an 8K
Bytesaver* II from Cromemco using the EPROM
command. Similarly programs can be stored in
2716 EPROM in a 32K Bytesaver* from Cromemco
using the SAVE command.

Even with all these features, the Control Basic
Interpreter occupies just 3K bytes of memory. Two
versions of the interpreter are available from
Cromemco. The first version is supplied in three
1K-byte 2308 ROM memories. This version (model CB-
3¢98) is designed to be resident in memory locations
E40PH through EFFFH. The three ROMs can be used in
the Cromemco Bytesaver II (model 8KBS) or 16K ROM
(model 16KPR) memory cards.

The second version of Control Basic comes in two
2K-byte 2316 ROM memories. This two-ROM set (model
MCB-216) also contains a 1K-byte Z8# Monitor
program. The two-ROM set is designed to be
resident in memory space from locations @80%H
through @FFFH. These ROMs can be used in the
Cromemco Single Card Computer (model SCC) or in the
Cromemco 32K Bytesaver (model 32KBS) memory card.

An unusual and very Iimportant feature of Control
Basic in the two-ROM set (MCB-216) is the AUTORUN
command. If this command makes up the first line
of the Basic program, then execution of the program
will begin automatically upon power-on or reset
without user intervention. This eliminates the
need for an operator to type "RUN" in order to
begin program execution.

*Trademark of Cromemco, Inc.
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CHAPTER 2

i}

Getting Started with Control Basic

2.1 Installing Control Basic in Your System

The Control Basic Interpreter model CB-388 1is
located at hex E400-EFFF in ROM. The cold start
; for CB-388 1is at E4008H, while the warm start to
prevent loss of stored programs is at E42FH. (More
information on the Control Basic warm starts will
3 be found in section 5.9.1.) The three ROMs
3 supplied can be used in ROM positions 1, 2, and 3
of a Cromemco 8K Bytesaver board addressed at EO@OH
in memory space. (ROM position @ of the Bytesaver
j is normally reserved for the Cromemco ZM-108
- _ Monitor program.)

Control Basic model MCB-216 is located at hex #423-
gFFF in ROM with its cold start at 423H and its
warm start at 452H (see section 5.9.1). This
version of Control Basic also comes with the
Cromemco SCC Monitor program located at @-422H.
Model MCB-216 is supplied in two ROMs that are
, normally plugged into ROM sockets @ and 1 of the
‘3 Cromemco Single Card Computer. They may also be
= used in ROM sockets @ and 1 of a 32K Bytesaver
addressed at 0 in memory.

»} The reader 1is referred to Chapter 8 for more
information on memory allocation for both models of
;3 Control Basic.
2.2 Entering Programs from the Console Device

Once you have loaded your model of Control Basic
into the appropriate Bytesaver or Single Card
Computer (see above and Chapter 1), the prompt will
be given:

OK
>

and the program will be waiting for input. To
display the stored program, type "LIST" (section
5.6.2) . To delete that program, type "NEW"
(section 5.6.1). To enter a new statement, type .

; 3
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the statement number and the text of the statement.
To delete a statement, type the statement number
and a carriage return (CR) only.

If you notice an error in typing before you hit the
CR, you can delete the last character by using the
RUBout or DELete key or delete the entire line with
the ESCape key. Control Basic will echo a back-
slash (\) for each deleted character. A deleted
line is marked by a CR-LF and an up-arrow ("). The
ALT-MODE key (ASCII 7DH) may be used in place of
the ESC key to delete 1lines (useful with a
teletype) .

To correct a statement, you can retype the

statement number and the correct commands. Control
Basic will replace the old statement with the new

one.

You can verify the corrections or insertions to
your program by using the LIST command. LIST
allows you to view either single statements or
complete blocks of text.

Entering or Saving Programs with Other Devices

Control Basic may be used with devices other than
the console terminal. A paper tape reader and
punch for Control Basic are assumed (in the
standard I/0 drivers) to be part of and connected
to the same port address as the console device, as
is the case with a teletype. Control-0 is used as
an echo control for the input device. Thus, a
program on paper tape may be read in without having
it typed out on the console device by either the
operator pressing CTRL-0, or by the tape containing
the CTRL-0 character itself in the leader. Users
who change the I/0 drivers in RAM (model CB-308
only) may desire to assign the punch and reader to
a port address other than that used for the console

device. In such a case the function of CTRL-0
could be preserved to allow switching from one
device to another. Control Basic model CB-308

could also be interfaced to a printer for those
users not having teletypes by changing the 1I/0
drivers in RAM (see section 8.1.2 for complete
listing of present drivers).

Pressing Control-0 complements the value stored in
"OCSW" in RAM (see 1listings in section 8.1.1 or

4
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Control Basic program rather than from the console
to allow the inputting of a password or other
~; invisible characters. An example will illustrate
N this: '

"3 8.2.1). Thus, this may also be changed within a

A

1¢ PRINT "INPUT PASSWORD: ",; REM Prompt operator

20 PUT(%3E5)=XOR(GET(%3E5),%FF); REM Complement "OCSW"
3g INPUT $(@); REM Input the actual password

40 PUT(%3ES5)=XOR(GET (%3E5),%FF); REM Allow echo again

This example is for model CB-308 Control Basic but
could easily be changed for MCB-216. Refer to
Chapter 5 for explanations of the commands used
above and to Chapter 3 for an explanation of
strings $(J), and the GET and XOR functions.

To produce a paper tape of a Control Basic program
using the punch, one method is to type "LIST" (no
CR), turn on the punch, type as many nulls as are
desired for a leader, and then a carriage return.
Nulls are produced on a teletype by Control-Shift-P
and on a CRT by Control-@. When the listing is
finished, type more nulls for a trailer and then
turn off the punch.

A paper tape of the form just described may be read
back by the method described earlier: First type
"NEW" to clear any current program; then press
Control-0 and turn on the tape reader. When the
paper tape is finished loading, turn of f the reader
and press Control-0 to once again allow echoed
input and output.
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CHAPTER 3

Elements of the Control Basic Language

3.1 Numbers and Constants

In Control Basic all numbers are integers and must
be less than 32767. Numbers are stored internally
as 16-bit two's complement (low byte-high byte).
g For programming and input/output, numbers are

expressed in decimal, hexadecimal, or the ASCII
character code. Hexadecimal numbers are denoted by
the character "%" followed by up to 4 hexadecimal
digits. For example, %21 and 33 are both stored
internally as 00100001 00000000; FFF4 and -12 are
both stored internally as 11114198 11111111. An
ASCII code (7-bit) 1is denoted by a colon (:)
followed by an ASCII character. For example, :A
has the value 65 (or 41H) and is stored internally
either as one byte, 10000081, or as two bytes,
P1000001 000090000, depending on how 1t is used.

3.2 Variables

There are 52 variables denoted by letters A through
Z and AP through Z@#. There is also an array @(I).
The dimension of this array (i.e., the range of the
index I) is set automatically to make use of all
the memory space that is allocated but left unused
by the text of the current program (i.e., @ through
SIZE/2; see SIZE function below. Also see section
8.1.1 or 8.2.1 on memory allocation.). Each
variable and each element of the array @(I) uses
two bytes of memory stored low byte-high byte.

The same memory space that is used to store  the
array @(I) can also be accessed, one byte at a
time, through &(J) (or as strings through $(J)
where J runs from @ through SIZE. That is, &(@) 1is
the low byte of @(@), &(1) is the high byte of
@(@), &(2) is the low byte of @(1), &(3) 1is the
high byte of @(l1), etc. Strings of up to 132
characters each can be stored in the same memory
— area and are accessed through $(J). The length N
of the string $(J) is stored in &(J); the 7-bit
ASCII characters of the string are stored in &(J+1)
through &(J+N). Thus, $(J+N+1) can be another
string.
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The multiple naming of the same memory space is
intentional. This not only gives the programmer
the freedom to allocate available memory between
arrays and strings but also is very convenient for
packing and unpacking data, and for string
manipulation.

Functions

Control Basic has 10 built-in functions, which are
described below. The values returned by these
functions will always be printed in decimal unless
the user requests the answer in hex. This may be
done by means of the format controls of the PRINT
command, section 5.4.1. In the following x and vy
denote variable or constant expressions.

ABS (X) gives the absolute value of x.

RND (x) gives a random number between 1 and
X (inclusive).

SIZE gives the number of bytes allocated
- to, but left unused by the current
program 1in the text area. See

section 8.1.1 or 8.2.1 for a
discussion of memory allocation.

SGN (x) returns a 1 if x is positive (or
zero) or a -1 if x is negative.

AND(x,y) gives the 16-bit Boolean AND of x
and vy.

AOR(x,y) gives the 16-bit Boolean inclusive
OR of x and vy.

XOR(x,y) gives the 16-bit Boolean exclusive
OR of x and vy. Note that
XOR(x,%FFFF) gives the one's
complement of x, and -x gives the
two's complement of x. (The result
z of this operation must be in the
range -32767 < z < 32767. Hence
there is no one's complement -of
7FFFH nor two's complement of
8@0PH.)







