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The ExaMPLE1 macro shows how variables are declared and
used in DCAL. Variables a through e are declared as integers;
they can be assigned any value from -32767 to 32767, but only
integer values (no decimal point). We assign to the variable a
thevalueof 10and to b the value of 3 with the first two program
statements. Then we illustrate addition, multiplication, and
division of integers with the next three. “="is called the
assignment operator; itis used to assign the value of the expres-
sion to its right to the variable on its left. So c will take on the
value 13, and d will be 30.

The value of e, however, will be 3, not 3.3333333 as you would
expect if you did 10 / 3 on your calculator. This is because we
declared that e can only hold an integer value,so 10 / 3willonly
yield the integer portion of the result, which is, of course, 3. So
ewillhaveavalueof3. Doing thesamedivisionoperation using
the variables f, g, and h will result in h’s value being set to
3.33333333. Why? Becausef, g, and hhave beendeclared asreal
variables, which can have decimal points. i.e. fractional values.

Variable s is declared as a string variable that can be up to 80
characters long. We assign s equal to the value "Hello World'.
Integers, reals, and strings are three of the more commonly
used types, asisa ‘boolean’, which can have the value of ‘true’
or ‘false’. The EXAMPLE] macro assigns the value of true to the
variable m. Chapter 8 - “DCAL Built In Types' in the DCAL
manual goes into much more detail about these and other
variable types. You can also define your own typesina TYPE
section of your program, but let's not get ahead of ourselves.

DataCAD also has many variables already declared and built
into DCAL, all of which have to do with various drawing
settings. These are outlined in Chapter 9 - ‘DCAL Built In
Variables’inthe DCAL manual. AstheuserworksinDataCAD
and changes various drawing settings, the values of these built-
in variables are what are actually being changed.

Variable typesare one of the comerstones ofany programming
language. Familiarize yourself with DCAL’s built in types by
looking over Chapter 8 in the DCAL manual, then the built in
variables in Chapter 9. If you are very familiar with DataCAD
as a user, you should recognize most or all of the built in
variables in Chapter 9.

Procedures and Functions: Since good programming prac-
tice dictates that any program of any significant size must be
broken down into subprograms that interact with one another,
aserious programming language provides the ability to do so.
DCAL has two mechanisms for creating such subprograms -
calling them, like PASCAL, ‘procedures” and ‘functions’.

A procedure is like a little program all itself. Like the builtin
DCAL ‘wrterr” procedure used in the HELLO macro, you can
write procedures that can be called upon to perform a specific
task and /or produce a result based on data that is passed toiit.
In the HELLO macro, we knew that we wanted to display a
message on the screen, and we knew what the message was.
Since wrterr knows how to do that, we simply ‘called’ the
wrterr procedure and gave it the message string that we
wanted the user tosee. A functionisidentical toa procedure
except that functions refurn a value of a particular type. Hence,
you must have a variable ready to receive the result of a
function, for example:

r=4.0; \

s := sqgri(r);
Here rand s are both variables of type real. The variable ris
assigned the value 4.0, then the square root function is asked to
operateon the valueofr,and sisassigned that value:2.0. DCAL
has some 500 built-in procedures and functions which will do
very sophisticated things for you that you would otherwise
have to program yourself. We will get into writing our own
procedures and functions as we get further into DCAL; for
now, ournextexample willjustcalla few of DCAL’s many built
in procedures.

PROGRAM datetime;
#include ‘/dcal/inc_misc.inc’

VAR

year, month, day, hours : integer;
minutes, seconds, hundreths : integer;
tmp_str : str8;

outstr : str80;

am_or_pm : string(2);

BEGIN

readclock(year, month, day, hours, minutes, seconds, hundreths);
cvintst(month,outstr);

strcat(outstr,/');

cvintst(day,tmp_str);

strcat(outstr tmp_str);

strcat(outstr,'/');

cvintst(year,tmp_str);

strcat(outstr,tmp_str);

strcat(outstr,” — );

IF hours > 12 THEN
cvintst(hours-12,tmp_str);
am_or_pm := ‘PM’;

ELSE
cvintst(hours tmp_str);
am_or_pm := ‘AM’;

END;

strcat(outstr,tmp_str);
strcat(outstr,":");
cvintst(minutes,tmp_str);
IF minutes < 10 THEN
strcat(outstr,’0");
END:;
strcat(outstr,tmp_str);
sircat(outstr,am_or_pm);
wrterr(outstr);

END datetime.

DATETIME.DCS

‘DataCAD, what time is it?” Have you ever been working
along in DataCAD, not wearing your watch, and wished you
could ask DataCAD to tell you the time? Or have you wanted
to automatically place the current time and /or date on your
drawing? In either case, you probably concluded that Data-
CAD simply can't tell time even though you know that your
computer can. Actually, DataCAD can tell time, it simply has
no command on any menu for you to ask it to. Thisisa perfect
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exampleofwhya DCAL macrois useful. Wecanuse
DCAL to perform a task (displaying date and time)
that no standard DataCAD command will do.

DCAL contains a procedure called ‘readclock’; it
reads the PC’s clock and assigns values to integer
variables. It allows us to derive the date and time
and display them to the user. As well as the
‘readclock” procedure, the DATETIME macro intro-
duces two other procedures: ‘strcat’ and ‘cvintst’.

The ‘readclock’ procedure in DCAL does the actual
work of getting the current date and time informa-
tion from the computer. Itstores thatinformationin
the variables enclosed in the parentheses (hours,
minutes, etc..). Each of these is just an integer value
whichwould looksomethinglike: 2191993183. To
pretty it up, we use further program logic to read
and convert these numbers into anice textstring, in
a form like: 2/19/1993 —6:03 PM

The wrterr procedure will only accepta single string
or string variable for display. We must convert the
integers into strings and put the strings together to
make one string before we ask wrterr todisplay that
string. This is done by combining sequences of the
cvintstprocedure, whichconvertseach integervalue
into a string, and the strcat procedure, which takes
astringand addsitto theend of another string. Both
procedures are documented in the DCAL manual,
Chapter 11; look there for more information.

Tusethe8 character string variable tmp_stroverand
overas I converteach integer of the dateand time to
a string. I am building the 80 character string
variable outstras I go along and Ionly need tmp_str
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asa temporary holding place for the string value of
each converted integer. I alsoadd nice punctuation
as I build the outstr variable, because I want it to be

nicely formatted for the user to read.

Ithrow inanIF. THEN todecideifitis'AM’ or PM’
to get our feet wet with conditional logic in DCAL.
I also set the value of the 2 character string variable
am_or_pm appropriately; it will getadded, by the
last program statement, to the string just before it is
displayed to the user, using the wrterr procedure.

The only other new concept in this example is the
line: #include “/dcal/ine/_misc.in¢” The definition
of the readclock procedure is actually external to
DCAL’scompiler; wetell thecompiler toinclude the
definitions that it finds in the file _misc.inc’ (in
DCAL’s include file directory) to use the readclock
procedure thatisdefined there.Tuse forward slashes
instead of DOS’s usual backslashes here, because
backslashes are used foranother purposein DCAL.

Summary: At its simplest, you can use DCAL to
teach DataCAD a few small tricks that it will not
already do for you, like this issue's DATETIME.DCX.
Likeany powerful language, DCAL candomore. In
fact, there is very little you can imagine that you
would like DataCAD to do that can't be done with
aDCALmacro. However, programming DataCAD
through DCAL is different from and more complex
than simply using DataCAD. My goal in this
column is to instruct you in the basics of DCAL,
illustrated by sample macros that are both instruc-
tional and functional.
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