Learning RVK-Basic, Part 5

By Bob Vun Kannon

RVK-Basic is a free Basic compiler for the Atmel AVR line of micro-controllers. You can download a copy of this compiler from the Nuts & Volts web site. With this compiler you can write and compile very fast, efficient programs for most of the AVR micro-controllers. 

In this article we will take up the subject of program structure. 

In the good old days of programming, the only way to alter sequential code flow was to put in a jump instruction, also known as a GOTO in Basic. Code can be written using this statement and made to work, but when the program exceeds about one page in length, it becomes very cumbersome to keep track of what the program is doing. Generally, for solving real problems, it is better to avoid the GOTO statement.

RVK-Basic has several ways to handle program flow without using a GOTO.

IF … THEN … ELSE … END IF

In the previous article in this series, we already used the structured IF statement, but it will be good to state here how it works.

The IF statement begins with an IF statement. The IF keyword must be followed by a comparison of some kind. For example if we want to test whether a variable is zero,


IF x = 0 THEN

would work. Please note well that a space is required on either side of the equal sign. Also be aware that the THEN word is entirely optional. 

If the test proves to be true, statements immediately following the IF statement will be executed next. If the test turns out false, program flow will continue with statements following the ELSE statement (if there is one) or the END IF statement. This could look

Something like the following.


IF x = 0 THEN



‘ statements here are executed if true


ELSE



‘ statements here are executed if false


END IF

There are four types of comparisons allowed in RVK-Basic.


=
equal


|
not equal

>
greater than

<
less than

Each of these symbols will require a space on either side of it for the compiler to recognize it.

RVK-Basic does not allow more than one test per IF statement. You may not link multiple tests together with logic statements. You may not put expressions in the IF statement. Use only constants and variables. 

I highly recommend indenting executable code inside IF statements. By all means do indent other IF statement that may be nested inside an IF. For example, if you wanted to set bit B,2 only when x was 0 and y% was greater than z%, you could write:


IF x = 0 THEN


  IF y% > z% THEN



SETBIT B,2


  ELSE



CLRBIT B,2


  END IF


ELSE


  CLRBIT B,2


END IF

Once you try indenting your code to keep track of what is controlled by what, you will find it really does help your to read the code later.

GOSUB and RETURN

Often there may be a task that needs to be done in several places in your code. This can be handled by the GOSUB statement. The idea of this construction is easily seen with an example. Suppose we want to turn on B,2 and turn off B,1 and toggle B,3. We will write a subroutine (I’ll call it DOIT2B). This subroutine will contain the instructions to do all these things we need. It will begin with a line label “DOIT2B:” and it will end with a RETURN statement. 

This routine could be placed almost anywhere in the program, but generally find it convenient to put the subroutines at the bottom of a program, after the main code. Now suppose that we wanted to execute this DOIT2B code if x was a 1, a 3, or a 6. We could write:


IF x = 1 THEN


  GOSUB DOIT2B


END IF


IF x = 3 THEN


  GOSUB DOIT2B


END IF


IF x = 6 THEN


  GOSUB DOIT2B


END IF


END

DOIT2B:
SETBIT B,2



CLRBIT B,1



TOGGLE B,3

RETURN

You can see that the use of the GOSUB can reduce the size of your program. 

THE CASE STATEMENT

The CASE statement is an excellent way to handle decisions based on a value. In the following code example, I do exactly the same job as we did above with multiple IF statements plus I’ve added a new subroutine to undo what DOIT2B does whenever none of the conditions are met.


BEGIN CASE x



CASE 1, 3




GOSUB DOIT2B



CASE 6




GOSUB DOIT2B



CASE ELSE




GOSUB UNDOB


END CASE

DOIT2B:
SETBIT B,2



CLRBIT B,1



TOGGLE B,3

RETURN

UNDOB:
CLRBIT B,2



SETBIT B,1



TOGGLE B,3

RETURN

Please note well that the CASE 6 and the following line are not needed if you simply add a “, 6” to the end of the first CASE statement. I wrote the code above just to show you that you can put multiple CASE statement inside a BEGIN CASE.

PROCEDURES

The only real problem with a GOSUB/RETURN is that the subroutine may modify variables used in the main program. This leads to real complications keeping track of which subroutines use which variables. This can be solved by the use of a procedure.

In a procedure, the values of specific variables are passed to the procedure when it is called. When the program returns from the procedure, only the variables in the main program, which were explicitly named when the procedure was called, are modified. Any other variables used inside the procedure are invisible to the main program.

All of this is handled by a CALL statement to call the procedure and SUB and END SUB statements to identify the procedure. 

In the following example program, I will calculate 

Z% = Y% / X% 

as well as 

P% = Q% / R%

and then  I will convert P% from a binary to a BCD format.


CALL IDIVI(y%,x%)(z%)


CALL IDIVI(q%,r%)(p%)


CALL INT2BCD(p%)(p%)

'====INTEGER TO BCD PROCEDURE============================

'= CONVERTS a% to n% in packed BCD format               =

'========================================================

SUB INT2BCD(a%)(n%)

        n% = 0

        WHILE a% > 999

          a% = a% - 1000

          n% = n% + &H1000

        WEND

        WHILE a% > 99

          a% = a% - 100

          n% = n% + &H100

        WEND

        WHILE a% > 9

          a% = a% - 10

          n% = n% + &H10

        WEND

        n% = n% + a%

END SUB

'====END SUB INT2BCD=====================================

'=======INTEGER BY INTEGER DIVISION======================

'= Performs an unsigned ineger division                 =

'= answer% = top% \ bot%

'= NOTE: MSB of top% must be zero                       =

'========================================================

'..tested OK 7/14/2000 - rvk

SUB IDIVI(top%,bot%)(answer%)

        IF bot% = 0

          answer% = &HFFFF

          EXIT SUB

        END IF

        answer% = 0

        ctr~ = 0

        WHILE bot% < top%

          IF bot% < &H8000

            INCR ctr~

            SHIFT bot%,1,LEFT

          ELSE

            EXIT WHILE

          END IF

        WEND

        INCR ctr~

        WHILE ctr~ | 0

          SHIFT answer%,1,LEFT

          IF top% < bot%

          ELSE

            top% = top% - bot%

            INCR answer%

          END IF

          SHIFT bot%,1,RIGHT

          DECR ctr~

        WEND

END SUB

'====END SUB IDIVI======================================

The student is strongly urged to read the section of RB.TXT concerning the use of procedures. Note well that the number and type of parameters in the CALL statement must match the parameters in the SUB statement.

In our next article, we will continue the presentation of program structure as we take up the topic of loops.

