
















































































































































A Beginner's Guide to baZic Additional Print Info 

Additional Print Info 

OBJECT 

To learn the additional PRINTing capabilities of baZic which 
include PRINTing to a device number, TABbing, formatted PRINTing, 
cursor adressable PRINTing, and the CLear Screen statement. 

LESSON 

baZic has much more PRINTing capabilities than have been previ
ously discussed. One such capability is the ability to PRINT to 
a device number, such as a printer. If baZic could only PRINT to 
the display terminal, it wouldn't be good for much. However, by 
including a print device number in a print statement, we can 
direct the printing of a program to as many as eight different 
devices, if these devices are defined on your machine. Assembly 
language routines must be in place to Utalk" to each defined 
device. 

Normally, device 0, 1, and 2 are defined in most systems. Device 
o is usually the terminal or CRT with which you have been work
ing. Device 1 is ususally the printer of the system. Device 2 
is a combination of the other two in that it prints to both the 
CRT and the printer. 

Recall our first program: 

10 PRINT "THIS IS PROBABLY the simplest PROGRAM" 

Now lets change this program to PRINT on the hard copy device 
(printer). Use the line editor to change this line by typing 
EDIT 10. Use AA to advance to the space between the reserved 
word PRINT and the beginning of the print argument. Now use ""y 
to insert a print device specification (tl,). Enter another "y 
to terminate the insert and a "'G to copy to the end of the line. 
A Return will insert the line into the program. The line should 
now appear as follows: 

10 PRINTtl, "THIS IS PROBABLY the simplest PROGRAM" 

RUNning this program would cause the message to be displayed on 
the printer. We can make the prograrr. even more' responsive to our 
needs by changing the "1" to a variable such as D. Edit the line 
so that the D replaces the 1 (EDIT l0,Return,"'Dl,D,"'G,Return). 
Also add line 5 so that the entire LISTing would appear as 
follows: 

5 INPUT "Enter print device number (0, 1, or 2) ",D 
10 PRINT#D, uTHIS IS PROBABLY the simplest PROGRAMII 
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You now have Qontrol over which device will receive the print 
message. 

Many times, you may want the printed message to start at a 
location other than the far left-hand margin. This is 
accomplished by TABbing to the proper location. The TAB function 
is inserted in the PRINT statement to cause the printout to be 
offset from the left margin the amount specified in the TAB 
function. The TAB amount is always measured from the left margin 
and not from the current position of the cursor or printhead of 
the printer. Here is the previous program using a TAB function 
to offset the message to start at column 20: 

5 INPUT "Enter print device number (0, 1, or 2) ",D 
10 PRINTtD,TAB (20) , "THIS IS PROBABLY the si mplest PROGRAM" 

The next two topics are used for printing on a CRT type device 
only and will not work on most printers. They are the CLear 
Screen and PRINT@ (cursor addressing) statements. The CLS (CLear 
Screen) statement is used any time you want the screen of the CRT 
to be cleared. The statement can be used as a direct command or 
as a program statement. A sample use of this statement would be: 

10 CLS\REM CLEAR THE CRT SCREEN 
20 INPUT IIENTER A NUMBER ",A 
30 PRINT "THE NUMBER IS ",A 

This program would now clear the CRT and the prompt will be 
printed on the first line of the CRT. This leads us to the next 
print statement which is PRINT@. By including the at-sign (@) on 
the end of the PRINT statement and including row and column 
coordinates as arguments, this PRINT statement can be made to 
print anywhere on the CRT. As an example, if we wanted the 
message to be printed on line 10 and column 20 of the CRT, we 
would modify the program as follows: 

10 CLS\REM CLEAR THE CRT SCREEN 
20 INPUT '·ENTER A NUMBER II,A 
30 PRINT@ (10,29), "THE NUMBER IS '., A 

The PRINT@ statement is now included to direct the message to the 
proper location. If we wanted the prompt message to be printed 
at a specific location, we would modify the program to be: 

10 CLS\REM CLEAR THE CRT SCREEN 
20 PRINT@(2,1),IIENTER A NUMBER ",\INPUT A 
30 PRINT@ (10,20), "THE NUMBER IS ",A 

Notice we use a PRINT@ statement to print the prompt and a 
backslash to separate the INPUT statement from the PRINT 
statement. 
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The next problem to tackle is called formatted printing. In the 
previous example, if we were asking for a dollar amount, we would 
want to print the number so that it looks like a dollar amount. 
We would want a dollar sign, commas in the correct place, and two 
digits to the left of the decimal point. Formatted printing is 
used to make this happen. Here is the same program re-written to 
ask for a dollar amount and to format the printout into a dollar 
figure: 

10 CLS\REM CLEAR THE CRT SCREEN 
20 PRINT@(2,1),UENTER A NUMBER (DOLLAR AMOUNT) U,\INPUT A 
30 PRINT liTHE NUMBER IS ",%$CllF2,A 

The PRINT@ has been removed from line 30 to enforce the print 
format specifications directly before the variable to be printed, 
but print formatting and PRINT@ can be used together. 

The print format begins with a percent sign (%). This Utells u 

baZic that what follows is a print format specification. The 
dollar sign ($), says to insert a dollar sign at the left hand 
side of the number to be printed. The C says to insert commas at 
the appropriate places (every third digit to the left from the 
decimal place). 

The llF2 is the size specification. It says that the entire 
number, including all print specification (dollar signs, commas, 
decimal point, etc.), is to be 11 characters or less. The F is 
the specification of the type of format. The 2 says there will 
be two digits to the right of the decimal place. The entire 
field will be right justified (the right margins will line up) 
and if two or more numbers are printed in a column using this 
format specification, they will line up along the decimal point. 

Add line 40 to the program to read: 

40 GOTO 10 

Now you should RUN this program several times, each time entering 
a different value, to see how the formatted printing works. If 
you enter a number which results in more than 11 digits total, 
you will get a FORMAT error and the program will terminate. 

All of the new print enhancements learned in this lesson can be 
freely intermixed in a PRINT statement. You must, however, 
becareful about using CLS or PRINT@ on a printer. Remember that 
the shorthand for PRINT is ! and can be SUbstituted anywhere you 
would use the reserved word PRINT. 

ADDITIONAL READING 

baZic manual Sections 3.2.1, 3.2.1.1, 3.2.1.2, 3.5.4, 4.5.4, and 
7.1.5. 
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TEST 

1. What is added to a PRINT statement to direct the printout to 
another device? 

#1, 

2. Can the print number specification be a variable? 

Yes, this is often the best way. 

3. What is the TAB function used for? 

"1'0 move the starting column postion of a printout from the 
first column to the specified column. 

4. Write a statement to tabulate to position 4B. 

10 PRINT TAB (4~) ,IITHIS IS IT" 

5. How can you clear the screen under baZic? 

Use the CLS statement. 

6. What statement is used to address the cursor on the CRT? 

PRINT@ or !@ 

7. What arguments are passed to the PRINT@ and !@ statements? 

Rowand column coordinates of where you want to print. 

8. What is the use of a percent sign (%) in a PRINT statement? 

It signifies the number printed is to be formatted. 

9. What happens when a dollar sign is included in a print 
specification? 

The number is printed with a dollar sign at the left of the 
number. 

lB. What is a common print format specification for printing 
dollar amounts? 

%$CllF2 

EXCERSISES 

Write programs using the TAB function, device numbers, cursor 
addressing, screen clearing, and formatted printing. 
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Strings 

OBJECT 

To become more familiar with baZic strings, sub-strings, and 
simulated string arrays. 

LESSON 

We have touched on strings in a previous session, but there is 
much more to learn. Strings are used to store all alphanumeric 
information. Alphanumeric means alphabetic characters as well as 
numbers, and special characters. In the next session, we will 
learn how strings may be converted to numbers and numbers 
converted to strings. 

In baZie, strings may be as long as you want, if you have enough 
internal memory in your computer to support the string. nost 
BASIC interpreters allow strings to be only about 250 characters 
in length. 

Once a string is defined, any part of the string can be accessed 
easily. Look at the following program: 

10 DIM A$(60) 
20 A$="NOW IS THE TIME FOR ALL GOOD MEN TO COME TO THE AID" 

Every character position in A$ can be represented by a number, 
starting at the first postion in the string. To represent this 
numbering, A$ is printed again with the string position numbers 
directly under the string: 

A$::"NOW IS THE TIME FOR ALL GOOD MEN TO COME TO THE AID" 
l23456789A123456789Al23456789A123456789Al23456789Al 

10 20 30 40 50 

If, for some reason, we wanted to put the word "TIME'· into B$, we 
would first decide where the word resides in A$. Looking 
carefuly at A$, we see that "TIME" is located from postion 12 to 
postion 15. To set B$ equal to the word "TIME", use the 
following equate statement: 

20 B$=A$(12,lS) 

This statement says to set B$ equal to the part of A$ which is 
located between position 12 and 15. This process is called 
randomly accessing a string. As you can see from the example, we 
can access any part of a string by simply using the position 
numbers of the part to be accessed. 
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Now suppose we wanted B$ to be equal to the entire last part of 
the string ("TO THE AID"). We could accomplish this task in the 
same manner as the previous example, but since we want the end of 
the string, there is an easier way as shown in the next example: 

20 B$=A$(42) 

Since we want all of the string from postion 42 to the end, we 
need only enter the starting position and baZic will copy the 
string from the starting postion to the end. Any part of a 
string is called a sub string. If B$ were not DIMensioned large 
enough to hold the string, only characters upto the DIMension of 
B$ will be copied since B$can never hold more characters than it 
is DIMensioned to hold. 

In a similar manner, part of A$ could be set to the value of B$. 
An example of this would be: . ' 

20 A$(12,15)=IITIME" or 
20 A$(12,14)=B$ 

So now we have learned how to pass jnformation back and fourth 
between strings. 

One of the features which baZic does not have that many other 
BASICs have is string arrays. String arrays are similar to 
numeric arrays in that many strings can be stored with one string 
name. Although baZic does not support this feature directly, it 
is very easy to simulate. Overall, the string handling 
capabilities of baZic are far greater than other BASICs. 

A simple way to demonstrate a simulated string array is to use 
this feature in a program which would be similar to one used 
under a BASIC which has string arrays. One of the most simple 
cases is where the programmer wants to INPUT 10 names, each of 
which is 20 characters or less in length. The following program 
INPUTs the names into a simulated string array (A$) and then 
prints each element of the "arrayll showing how each substring is 
accessed by a record number: 

10 DIM A$(20*10) 
20 FOR N=l TO 10 
30 INPUT "ENTER A NAME ",A$(N*20-l9,N*20) 
40 NEXT N 
50 INPUT IIENTER THE ELEMENT NUMBER TO PRINT ",N 
60 PRINT A$(N*20-l9,N*20) 
70 GOTO 50 

Line 10 DIMensions A$ to the array size (20 characters per name 
times 10 names). Lines 20 to 40 INPUT the names into the 
simulated array. We use a formula to calculate the position to 
put each name. Notice the first time through the loop, N equals 
1 so the position evaluates to (1,20). The second time through 
the loop, N is equal to 2, so the position evaluates to (21,40). 
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The array element is accessed in the same manner. Line 50 asks 
for the array element number and then prints the appropriate name 
using the same computation. 

ADDITIONAL READING 

baZic manual Section 8.3.1. 
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TEST 

1. What is alphanumeric information? 

Any character on the keyboard is alphanumeric. 

2. Bow is alphanumeric information stored by baZic? 

In strings. 

3. How are the character positions numbered in strings? 

Starting at 1 as the far left character and continuing to 
the number of characters in the string. Each space, 
charcter, special symbol, or number counts as one position. 

4. What is a substring? 

A substring is any part of another string. 

S. What is a string array? 

A string array is a string used to store more than one 
string in an orderly manner so that any element of the 
master string can be accessed through its element number. 

6. Does baZic support string arrays directly? 

No. 

7. Can baZic simulate a string array? 

Yes 

EXCERSISES 

Write programs using strings, substrings, and string arrays. 
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String Punctions 

OBJECT 

To master the use of the string functions LEN, CHR$, ASC, VAL, 
and STR$. 

LESSON 

The string function are provided to help the programmer work with 
strings. If the programmer wanted to know the length of a 
string, all he would have to do is call the LENgth function. 
All string functions are called similar to other functions in 
that an argument must be passed to the function. In the case of 
the LENgth function, you must pass the variable name of the 
string you wish to find the length of. 

The LEN function is used as follows: 

l~ A=LEN(A$) or 
PRINT LEN (A$) 

After executing line 10 of the first example, the variable A will 
contain the length of A$. The second example will print the 
length of the string. 

When a string is DIMensioned, the LENgth of the string becomes 
its dimension. When a string is in use, the length is the number 
of valid characters contained in the string. 

One common use of the LENgth function is to center a string. 
Most times in a program, the programmer has no idea of the length 
of the string to be centered since the string may have been 
entered by a user. Assuming the print device is 8~ characters 
wide, any string can be centered as demonstrated by the following 
program: 

10 DIM A$(70) 
20 INPUT "Enter a name to be centered ",A$ 
30 PRINT TAB(40-LEN(A$)/2),A$ 

To center the string the program must first find its length. The 
length is divided by 2 and subtracted from half of the screen 
width. The result is to TAB to the appropriate place to begin 
printing the string so the string will be centered. Notice the 
precedence of operations assures that the length of the string 
is divided by 2 before the results is subtracted from 40. 
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A computer actually has no way of storing letters, numbers (as we 
know them), or other symbols you see on the keyboard. All have 
to be stored as binary numbers. Therefore, each letter, number, 
or special symbol has a unique numeric code which represents the 
symbol internally in the computer. The name of the code which is 
used by most computers is the American Standard Code for Informa
tion Interchange, better know as the ASCII code • 

• he string function which returns the ASCII value of a character 
is the ASC function. To use this function, pass the string which 
you want to know the ASCII value as the argument to the function 
call. String constants may also be passed to return the ASCII 
value of the character. The function works only on the first 
letter of the string. A list of all the ASCII characters and 
their associated codes is contained in Appendix B of the baZic 
manual. 

A sample use of the ASC function is: 

PRINT ASeC1IAII) ~ 
65 
READY 

baZic also provides a method of converting an ASCII code back to 
its character equivalence. This function is called the CHR$ 
(character string) function. An ASCII value is passed to the 
function and the function returns the appropriate character. A 
sample use of this function would be: 

PRINT CHRS(6S) ~ 
A 
READY 

The last two string functibns are used to convert numbers within 
a string to numeric variables and to convert numeric variables to 
st rings. The VALue functi on is used when you have a numbe r which 
is stored as a string and you want the number stored as a numeric 
variable. An examp~e of this function is: 

PRINT VALC 1'1234") ~ 
1234 

READY 

An er ro r w ill be returned if you try to executed th is functi on on 
a string which does not contain valid numeric characters. The 
reverse of this function is the STRing$ function. This function 
takes, as its· a r gum e nt, a n u m b e r ( 0 r n u mer i c va r i able) and 
converts this number into the string of your choice. As an 
example: 

PRINT STRS (1234) 
1234 

READY 
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Normally, you wouldn't need to PRINT the value returned from the 
function, but would set a string equal to the value returned. A 
sample program to demonstrate this would be: 

l~ A=1234 
2~ A$=STR$(A) 
39 PRINT A$\REM A$=u 1234" 

If you are using formatted variables, the string will be set to 
the current format which is in effect at the time the STR$ 
function is called. 

ADDITIONAL READING 

baZic manual Sections 4.2, 4.2.1, 4.2.2, 4.2.3, 4.2.4, and 4.2.5. 
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TEST 

1.,' What is the LEN functoionused for? 

To find the length of a string. 

2. What is the VAL function used for? 

To convert a string to a~numeric variable. 

3. What is the ASC function used for? 

To find the ASCII value of the first character of a string. 

4. For what is the CHR$ function used? 

To change an ASCII code to its string (character) equiva
lent. 

5. For what is the STR$ function used? 

T,o convert a numeric variable into a string variable. 

EXERCISES 

Practice writing programs using the LEN, ASC, STR$, CHR$, and VAL 
functions. 
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Input Functions-

OBJECT 

To become familiar with the additional methods of inputting data 
into baZic through the use of the INCHAR$, INP, INSTAT, and 
OUTSTAT functions. 

LESSON 

In previous sessions we have learned the INPUT statement as a 
means of getting information from the keyboard into the internal 
memory of the computer. A very useful input function is the 
INCHAR$ (INput a CHARacter string). This function differs in 
several important ways from the INPUT statement. When the 
INCHAR$ function is called, the device number must be passed as 
an argument to the function. If you want to gather data from 
device zero (the terminal), the function would be used as 
follows: 

l~ A$=INCHAR$(9) 

The results of the INCHAR$ function is always a single character 
string. Numbers can be input with this function, but they must 
be first input as string variables and then converted to numeric 
variables. Another major difference is that the INCHAR$ function 
takes only one keystroke at a time. When the function is called 
in a program, the first keystroke entered by the user will be the 
value entered into the string. The user does not have to enter a 
carr.iage return to terminate the input. 

The INCHAR$ function will also allow the entry of "control" 
characters (non-printing characters formed by pressing the con
trol key and any other alphabetic character). Another major 
difference is that the line editor may not be used during a 
character input using the INCHAR$ function since only one charac
ter is being input and the function "takes" the input as soon as 
the key is pressed. 

A simple program using the INCHAR$function, is: 

19 PRINT "Continue with this program? (Y or N)" 
2et A$=INCHAR$ U::J) 
3et IF A$="N" THEN END 
40 IF A$="Y" THEN 10 
59 PRINT "You didn't ~nter a Y or an N" 
69 GOTO 10 
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RUN this program to examine the results. If you enter any char
acter, notice that the function "grabs" the character immediately 
and continues execution. This situation differs from the INPUT 
sta temen t wh ich must be te rm ina ted by a ca r r iage r etur'n bef 0 r e 
baZic continues processing. 

The following program is a practical example of the use of the 
INCHAR$ function: 

10 A2=0\B$=11 II 
20 PRINT 
30 PRINT I'ENTER A NUMBER OR SOMETHING .. , 
40 Al$=INCHAR$(0) 
50 A3=ASC (Al$) 
60 IF A3=8 THEN 110 
70 IF A3=13 THEN 110 
80 B$=B$+A1$ 
90 A2=A2+1 
100 !A1$, 
110 IF A3<>8 THEN 170 
120 IF A2=0 THEN 170 
130 IF LEN(B$)=l THEN B$="" 
140 IF LEN(B$»l THEN B$=B${l,LEN(B$)-l) 
150 A2=A2-l 
160 ! CHR$ (8) , I. I', CHR$ ( 8) , 
170 IF A3<>13 THEN 40 
180 PRINT 
190 IF B$="" THEN 260 
200 FOR N=l TO LEN(B$) 
210 IF ASC(B$(N,N»<48 THEN EXIT 260 
220 IF ASC(B$(N,N»>S7 THEN EXIT 260 
230 NEXT N 
240 PRINT lIyOU ENTERED THE NUMBER I', B$ 
250 GOTO 10 
260 PRINT lIyOU ENTERED THE STRING ",CHR$(34),B$,CHR$(34) 
270 GOTO 10 

Obviously, this program is a "little ll more complex than previous 
program examples, therefore, a line by line explanation will be 
given. The purpose of this program is to accept characters one 
at a time through the use of the INCHAR$ function and to convert 
these single characters into a separate string for storage. The 
last purpose of this program is to determine if the information 
entered is a string or a number. 

19 The variable A2 must be set to zero. Since the INCHAR$ 
function only returns one character, we must use another string 
to IIhold li the characters as we get them one by one. The variable 
A2 is used to "point" or keep track of the position within the 
string which stores these characters. B$ is "zeroed" to clear 
any previous characters from the string and to set the length to 
zero. 

29 The PRINT statement is used to print a line space. 
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38 This line prints the prompt statement which tells the user 
to "Enter a number or something." 

48 Here is the actual input of information. The one character 
string is input into Al$ from device 0. 

50 This line converts the character input into its ASCII 
equivalent. This conversion makes it easy to determine which 
character was input. 

60 & 78 There are two situations where a special character is 
input. The use r may want to back up to cor rect a mistake 0 r he 
may terminate the input with a carriage return. Line 60 makes a 
check for a backspace character while line 70 makes a check for a 
return. Lines 60 and 70 could have been combined into one state
ment using the Boolean operator OR: 

60 IF A3=8 OR A3=13 THEN 110 

80 If the character input was not a backspace or a carriage 
return, it must be a character the user wants to input. This 
line adds the last character input to B$ which acts as the 
acumulator for all the characters input. 

90 We must keep track of the number of characters in B$. Since 
we have just added a character we must "bumb" the value in A2 by 
1. A2 now "points" to the last character entered into B$. 

108 This line displays the last character input by printing Al$. 
Notice that the PRINT statement is followed by a comma so that a 
carriage return is not printed so the cursor will remain on the 
same line.· 

110 For processing to get to this line, the character entered 
must be a backspace or a carriage return. If the character was 
not a backspace, proces sing w ill branch to Ii ne 170. Lines 120 
through 170 are used to handle a backspace. 

120 This line checks to make sure there is at least 1 character 
in B$. If A2 is zero, there are no characters so there is no way 
the use r can back up. Processing branches to line 170 if A2 is 
zero. 

130 If the re is 1 characte r in B$ and the use r wants to back up 
(he has entered a backspace), we would want to clear B$. The 
easiest way to clear the. string is to set is equal to "nothing". 
This is accomplished by line 130. 

140 Line 140 "substracts" 1 character from B$. If B$ is greater 
than 1, there is enough characters in the string to erase 1. 
This task is accomplished by setting the string equal to itself, 
minus the last character. By setting the LENgth of the string to 
one less than it previously was, we have effectively erased the 
last character. 
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150 Since we have taken 1 character from B$ we must now subtract 
1 from the pointer A2. 

160 This line backs up 1 space, prints a space charcater (to 
erase the character being deleted, and backs up again to 
position the cursor to the correct place. The backspace 
character is "printed" by using the 'CHaRacter string function, 
since the backspace "character" is a non-printing character. 

170 Line 170 acts as a dual purpose line. It receives the 
processing from line 110 if the character input was not a 
backspace and it also terminates the backspace handling section 
by ret urn i n g pro c e s sin gt 0 1 i n e 4 0 i f A 3 i s not are t urn. I f A 3 
is a return, the user has finished his input and the return is 
PRINTed by line 180. 

190 This line is a special check for an empty string. If the 
user has entered nothing except a carriage return, B$ will be 
equal to "" and line 190 will pass processing to line 260. Lines 
200 through 270 are used to determine if the user entered a 
string or a number. The routine provided is used to display the 
string or number and then return to let the user enter another. 
Of course, more useful routines could be sUbstituted to use the 
numbers or strings input in your program. 

200 Lines 200 through 230 are used to "look ll at each character 
in B$ to determine if the character input was a string of a 
number. A FOR NEXT loop is established from I to the number of 
characters in B$ (LENgth of B$). 

210 & 220 Line 210 IIlooks" at character N to see if the ASCII 
value of that character is less than 48 which is a zero (0). If 
it is, the program branches to line 260. The EXIT statement is 
used to terminate the FOR NEXT loop since we have determined that 
B$ is a string and not a number. Line 220 is similar, except it 
looks to see if the character is greater than 57 which is the 
number 9. Check your ASCII chart in the back of your baZic 
manual for the ASCII codes for the numbers 0 to 9. 

230 This process is repeated until all of the characters in B$ 
have been checked. If any character is not a number, B$ is 
considered to be a string. If all the characters are numbers, B$ 
is p r in ted a san u m b e r • Th e VAL fun c t ion co u 1 d be use d to 
convert B$ to a numeric variable. 

240 & 250 These two lines handle the situation where a number 
has been input. A message is printed and B$ is printed to indi
cate that B$ contained a number. Line 250 returns processing to 
line 10. 

260 & 270 These two lines handle the situation where a string has 
been input. A message is printed indicating this fact and the 
string itself is then printed. 
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The INP function is used only in special cases to input a single 
character from a specified port. You must have some knowledge of 
Z80 machine language to understand this function. The function 
is passed the port number from which you want the character. The 
Z80 supports 256 ports (numbered 0 to 255). When you call the 
INP function, it returns the character that resides at the port 
at the instant the function is called. 

Care should be used when using the INP function. To see the 
value at all 256 ports, run the following program: 

10 FOR N=0 TO 255 
20 A=INP (N) 
30 PRINT • PORT NUMBER .. , N, n HAS THE VAL UE ., A 
40 NEXT N 

The INSTAT and OUTSTAT functions are not really used to input 
information, but rather to determine if the port is ready. 
Again, a knowledge of machine language is required to understand 
how information is actually input. In most systems, there is a 
control port for each device port. When a character is pressed 
at the keyboard, a port goes true to indicate that a character is 

. ready at the device port. The INSTAT and OUTSTAT functions 
monitor the control ports to let you know if a character is 
ready. 

A sample use of these functions would be to monitor the keyboard 
during a printout. For each record printed, you could call the 
INSTAT function and if a .character was ready, input it and 
terminate printing if the right character was input. The OUTSTAT 
function could be used to print a document or file at the same 
time you are entering information. 

ADDITIONAL READING 

baZic manual Sections 4.3, 4.3.1, 4.3.2, 4.3.3, and 4.3.4. 
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TEST 

1. What argument is passed to the INCHAR$ function? 

The device number. 

2. How many characters are passed by tbe INCHAR$ function for 
each call of the function? 

One character is passed for each call of the function. 

3. Is a return necessary to terminate a response to the INCHAR$ 
function? 

No. 

4. Can numbers be input using the INCHAR$ function? 

Yes, but they must be sp~cifically handled by additional 
routines. 

5. Can control characters be input using the INCHAR$ function? 

Yes. All characters on the keyboard can be input using this 
function. 

6. Can the line editor be used during an INCHAR$ function call? 

No. 

EXCERSISES 

Change the INCHAR$ program so that the delete key can be used to 
back up in addition to the backspace key. 

Add line 65 to read: 

65 IF A3=127 THEN 110 

and change line 110 to read: 

110 IF A3<>8 AND A3<>127 THEN 170 

Change the INCHAR$ program so that all numeric responses are 
changed to a numeric variable before printing the variable. 

Add line 235 to read: 

235 B=VAL (B$) 

and change line 240 to read: 

240 PRINT lIyOU ENTERED THE NUMBER ",B 
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Miscellaneous Functions 

OBJECT 

To learn the use of the baZic functions RND, EXAM, FREE, CALL, 
and ADDR. 

LESSON 

All of the functions listed in this session are unrelated 
functions so they will be described in no particular order. 

The random function (RND) is used to generate a random number. 
Care must be used when you refer to a random number. It could be 
argued that there are no random numbers, but if there are, this 
function DOES NOT generate one. What this function does do is 
generate a pseudo-random number. For all pratical purposes, the 
numbers are random~ 

This function is called by passing an argument which is called 
the seed. When the same seed is used as an argument, the same 
sequence of random; numbers is generated. For testing purposes, 
it is often necessary to generate the same random sequence, so 
just use the same seed. 

The seed may be a negative one, zero, or a positive number be
tween zero and one. If the argument is a negative one, baZic 
will use the refresh register of the Z80 microprocessor to obtain 
a Hrandom H number to use as the seed. If the argument is zero 
(0), the previous number generated will be used as the seed. Any 
number between 0 and 1 can be used as a seed to generate a 
Hstandard H psuedo-random sequence. 

The following functions are related to the machine language of 
the Z80 processor. If you are not familiar with the concepts of 
byte and address, you should inquire before continuing with this 
session. 

The EXAM statemen-t is used to "look" at a physical address within 
internal memory. The argument must be in the range that can be 
addressed by the Z80. This range is from 0 to 65535 decimal. 
This function could be used to look at the baZic interpreter 
itself or any program or data which resides in memory. 

In a uDoZbaZic system, you could determine the starting address 
of uDoZ by the following program: 

10 PRINT EXAM(1)+256*EXAM(2) 
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The FREE function is used to return the amount of memory which is 
free or unused in your system. The function is called by passing 
a dummy argument, that is, any argument is allowed. A sample 
function call would be: 

PRINT FREE(~) 

The value returned is the amount of memory that has not been used 
to store the operating system, the baZic interpreter, the baZic 
program, and any associated data. The value is always a decimal 
number. 

The CALL function is a very special function and greatly extends 
the power of baZic. The call function gives the user the ability 
to make a machine language call. In this situation, the values 
passed as arguments are placed in internal Z8~ registers and 
control is passed to the specified address so that the machine 
language routine can lido it's thing." Great care should be used 
when CALLing machine language since there is no error trapping 
and catastrophic results can easily occur. 

The CALL function is passed the address of the routine and a 
single value which is to be placed in the D~ register pair. The 
machine language routine is terminated by the use of the RETurn 
instruction. The value in the HL register pair is returned from 
the function call. 

The ADDR function is used to return the address of a baZic 
variable. This function can be used in conjuction with the EXAM 
function and FILL statement to manipulate variables in internal 
memory. One use of this function under uDoZbaZic is to define a 
buffer which can be used to pass data for disk backups or copies. 

The argument for this function is name of the variable for which 
you want to know the address. As an example, to return the 
address of the variable B$, call the function as shown below: 

A=ADDR (B$) 

A will now contain the decimal address of the variable B$. 

ADDITIONAL READING 

baZic manual bections 4.5.1,4.5.2,4.5.3,4.5.5, and 4.5.6. 
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TEST 

1. What are the allowable arguments to the RND function? 

-1, 0, and any number between ~ and 1 

2. What argument would you use to have baZic select the seed? 

-1 

3. Are ranaom numbers really random? 

No, just a psuedo-random sequence. 

4. What does the EXAM function do? 

. It returns the value in the memory cell of the address 
passed. 

5. What number system is passed and returned from all baZic 
functions? 

Decimal. 

6. What is returned from the FREE function? 

The amount of unused memory in the system in decimal. 

7. For what is the CALL function used? 

The CALL f/unction is used to pass arguments and control to a 
machine language routine which passes a value back upon 
completion of the routine. 

8. What is returned from the ADDR function? 

The address of the variable passed as the argument'-

EXCERSISES 

Write a program to generate random numbers in the range of 1 to 
10. 

Use the EXAM function to write a program to look at the first 10 
instructions of baZic. 
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