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98 INPUT T%

ig@d IF LEN(T$)=8 THEN GOTO 7@
11@ PRINT "Word to Codntzs™
120 INPUT CWD%

1386 REM =*

148 REM * Search and Count Words
158 REM *

166 I =1 = C=@

178 X = INSTR(I.T%.CWD%)

18 IF X=0 THEN 238

1986 C = C+1

208 I = X+1

218 GOTO 172

228 PRINT

238 PRINT

243 PRINT “"Word = ":CWD%

258 PRINT "Occurrences :"3;C
268 END

/'

N

\

Line af Text Please:

? Humpty Dumpty sat on a wall. Humpty
Dumpty had a great fall.

Word to Count:

? Humpty

Word = Humpty
OJccurrences = 2

/

Figure 5.3 Word counting using Program 5.4

A portion of a string may be extracted using the MID$( ) function. The
syntax of this function is given as:

MID$(AS$,X [,Y])

A#$ is the string to be worked on, X is the start position in the string, and
Y is the length of the string to be returned. If the last argument is
omitted, the rightmost characters from the start position will be
returned. The way it works can be seen in these examples:

PRINT MID$("Large snakes are horrible",7) gives "snakes are
horrible"
PRINT MID$("Fred is a brain surgeon", 11,5) gives "brain"
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/,f Text Please: \\

7T Some of this TEXT is lower case.

01d Text =
Some of this TEXT is lower case.

New Text =
\\ SOME OF THIS TEXT IS LOWER CASE. //

Figure 5.4 Lower/upper case conversion using Program 5.5

If we want to replace the word "trees" with the word "frogs" in the
phrase "All trees are green", we would use the expression as in Program
5.6.

Program 5.6

1 REM =*

23 REM # Simple String Substitution
32 REM *

43 A% = "All trees are green”

@& B = "Frogs"

&8 PRINT A%

7@ MID%(A$.5.-5)=B%

22 PRINT A%

Note that the length of the original string variable is not changed in any
way. If we were to replace "trees" with the string "great big elephants",
the result would be:

"All great big eleph”

MID$ used as a statement is quite inconvenient for normal string
replacement operations: only strings of identical length can be re-
placed. By using the other string functions, we can get around this
limitation quite easily. Program 5.7 allows insertion, deletion and
replacement of sections of text — Figure 5.5 illustrates its use.

Program 5.7

1@ REM =+

28 REM #* Insert, Delete. Replace
32 REM =*
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Program 5.14

12 REM =+

28 REM =+ Right Justification

3@ REM =

4@ SCREEN &

S@ KEY OFF ¢ WIDTH 48

&t PRINT TAB{(13);"Right Justified”
7@ FRINT = FPRINT

22 FOR I = @ Ta ¥

7@ READ A%

123 FILL = 35-LEN{AS)

11@ PRINT I:STRINGH{FILL." "):A%
128 NEXT

1Z8 DATA "The Suick Brown Faox®
i4@& ODATA "Hellzapoppin®

15@ DATA "dtueen Victovia®

1483 DATA "Heginald Bosanguet”
178 DATA "The Crown Jewels®

2@ DATA "Mr Pye®

178 DATA "Christopher Columbus®
2@@ DATA "ABCH

21a DATA "Quwo Yadis®

224 DATA "Elstree Studios”

Program 5.15 uses STRING$() with TAB() to produce underlined,
centred text on the screen. The variable W should be set to the current
screen width.

Program 5.15

i@ REM =+

28 REM + Centre and Underline

33 REM =

4 W = 32 : REM * Set Screen Width
5@ WIDTH W

& SCREEN @

7@ LINE INFUT "Text: ":TEXTH

26 L = LEN{(TEXT$}

7@ CLS

188 REM =+

11@ REM = Centre
126 REM =

133 107 = W-Ly/2
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148 FRINT TAB(IDT):TEXTS

153 REM #

148 REM # Underl ine

178 REM =+

128 PRINT TAB(IDT):STRINGH: (L. 175}

Formatted output

One of the most attractive output features of MSX-BASIC is the
powerful PRINT USING command, which surprisingly few people get
around to using. PRINT USING provides a way of obtaining a neat and
uniform output of text and characters. Its general syntax is:

PRINT USING (format string expression);(list of print items)

The format string expression controls how the items in the following
list are to be printed. A number of format characters may be placed in
this string, some of which control text output, with the remainder
responsible for numeric output. The characters formatters are:

1. ! Prints the first character of a string.
2. & Allows one string to be printed embedded into another output
string.

3. \(nspaces)\ This formatter prints out at least 2 characters from a
string, plus as many characters as there are spaces between the two
backslash symbols. Where there are more spaces allocated than
there are elements in the string to be printed, remaining spaces will
be filled with spaces.

Program 5.16 and Figure 5.7 show how these formatters may be used
for strings.

Program 5.16

12 REM =

2@ REM =+ Character Formatters
3@ REM =

4 SCREEN @&

S@ KEY OFF @ WIDTH 32

&@ PRINT

7@ FOR I = 1 TO 3

3@ READ A%

8 PRINT USING "!":A%

122 PRINT USING "The & Situation:A%
11@ PRINT USING "\\":;A%
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128 PRINT USIHG "N \"3:A$

133 PRINT USING "\ \"s A%
14@ PRINT STRIMGHE(ZE7."-"}
158 NEXT I

1462 PRINT

172 DATA "International®
12@ DATA “"World®

i7@ DATA "Auwkmard™

4 TN
I

The International Situation

In

Inte

Internat

W

The HWorld Zituation
Wo

Worl

World

A

The Auwkward Situation
Al

Al g

Autliard

™ - y

Figure 5.7 Formatted string output from Program 5.16

There are several numeric formatters — each will now be illustrated
with an example.

1. # Used to print out digits. Each digit of the number to be printed
requires one hash symbol, and if the value to be printed is likely to
be negative it is wise to include an additional symbol. A decimal
point may be used in the formatting string. The number will be
printed in the following manner:

(a) 1If, on the left-hand side of the decimal point, there are fewer
digits than allowed for in the formatting string, the extra digit
places will be filled with blanks; i.e., right justified. If this is
the case for digits to the right of the decimal point, the trailing
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places will be filled with zeros.

(b) Should the magnitude of the number to be formatted be
greater than allowed for in the format string, a ‘%’ sign will be
displayed to indicate overflow.

(¢) Numbers to the right of the decimal point will be rounded up
where necessary.

Program 5.17 and Figure 5.8 should help to make this slightly clearer.

Program 5.17

f

18 REM =
=@ REM + Mumevric Formatters 1

& REM #*

4B CL=

S FRIMT TAB(1):"Raw":"Formatted®

& FRINT TAB(1): STRINGS (3, 193) - STRINGS
{(F:173)

78 PRINT

2 FOR I =1 T &

7@ READ &

133 PRINT A

11@ PRINT USING "###.88#":0
12& NEXT

i3@ DATA 14Z2.254.93.281:1.4

2377
148 DATA —43.-112.45, 1888 .83

Haw Formatted \\
142 .254 142 .554

73 .28 73.221

1.42397 1.424
-43 -43 .08
-11z2.45 %-112.450

1@PE 23 %10@@ 238 /)

Figure 5.8 Program 5.17 — format using ‘#’

2.

’

— and + Used to indicate the sign of the number printed. ‘-’ is
used at the end of the digit formatting string, and will print out a
minus sign at the end of a number if it is negative. ‘4 at the
beginning or end of a number indicates the sign of the number
either as positive or negative — useful in that an extra digit symbol
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need not be included in the format string to allow for negative
values. Program 5.18 and Figure 5.9 illustrate this.

Program 5.18

i@ REM =

28 REM # MNumevic Formatters Z
33 REM =*

4@ CLS

S8 PFRINT "Formatted™

& FRINT STRINGS (7, 195)

78 FRINT

2@ PRINT USING "+H#H##.#7:42.34
F@ PRINT USING "+###.#":-3.357
12d@ PRINT USING "###.##-":434 .3
110 PRINT USING "###.#4—":;-324 .48

Formatted

324 .43 j

Figure 5.9 Program 5.18 — format using ‘+’ and ‘-’

w

** Right justify a number using asterisks instead of spaces.

4. ££ Print a pound sterling sign at the beginning of a number. This
symbol represents one digit place.

5. #x£ Right justifies a number with asterisks if necessary, and adds
a pound sterling sign.

6. , Print out numbers to the left of the decimal point using the old

convention of separating 1000s, 160000s, etc. with a comma. (A

comma will be placed every three digits to the left of the decimal

point.)

AAAA
7

Print the number in scientific (exponential) format.

Program 5.19 is a final roundup of these formatters in use.

Program 5.19

12 REM =+
i REM + hMumeric Formatters 3
320 REM #
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4@
A
L
7@
b=
7@
106
iia
126
132
14a

CL=

FRINT USING "sceddd  ##":1.453
PRINT

FRINT USING "EL£### . ##": 321 .63
PRINT

FRINT USING "scxf##  #$#";-10.3
PRINT

FRINT USING "##d#d4##, ": 54112544
FRINT

PRINT USING “"##.#>"""";141223!

o

END
dekeok ] (45 \

£321 &3
*—f£ 16 .30

S-411.234

1 .4E+@S J/

Figure 5.10 Program 5.19 — mixed formatting

Norma

|l text data may be included before the string formatting

characters in any of the above PRINT USING examples. It is perfectly
permissible to have them used as in Program 5.20.

Program

i@
2@
3
4
@

5.20

REM =

REM # Text and Formatters

REM =*

FRINT USING "Tax p.a HH#H HU" ;7253

FPRINT USING "State AN A

"California”

ALK
Bla

Using a

PRINT USING "Initials:s !.!."3"BillYs™
gas

printer for output

If you are fortunate enough to have a printer attached to your system
you are free to use all the MSX-BASIC variants of PRINT. Whatever
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Tax p.a = 22.53
State : Calif.
Initials: B.B.

Figure 5.11 Program 5.20 — mixing normal and formatted text

you can do with print, you can also do with LPRINT — there is even a
version of PRINT USING called, naturally enough, LPRINT USING.

There is only one function related to printers that needs to be
discussed here — the LPOS( ) function. Because the MSX computer can
send out data faster than it is mechanically possible to print it (for most
printers that is), an area of RAM, known as the print buffer, is set aside
while printing is carried out. This buffer is filled up with print data by
the CPU ready for the printer to fetch at its leisure. LPOS(0) returns the
position of the print head in this buffer. (It is unlikely that you will use
this particular function often, if at all.)

Printers are quite sophisticated devices, with processors and memory
of their own. Using LPRINT, codes known as escape sequences can be
sent to the printer to produce such things as condensed, enlarged, and
emboldened text. How a printer responds to these different codes
varies from manufacturer to manufacturer — your printer manual will
give you full details.

The most common set of codes used by printers are those created by
Epson — now also used by a large number of other manufacturers. Very
few examples in this book use a printer, but those that do assume the
Epson printer codes.

Summary

ASC(A$), CHR$(X), CSRLIN, INPUT$(X), INSTR([X,]A$,B$)
LEFT$(A$,X), LEN(A$), LPOS(0), MID$(A$X[Y]), POS(d),
RIGHT$(A$,X), SPACE$(X), SPC(X), STR$(X), STRING$(X,A$),
STRING$(X,Y), TAB(X), VAL(A$)

LOCATE (X),(Y)[,(1!0)]
LPRINT [{expression)][separator][,(expression)] . . .
MID$((string variable),X [,Y]) = (string expression)

PRINT USING (string format expression);{expression)
[;(expression)] . . .

PRINT USING (string format expression );{expression )
[;{expression)] . . .



6 Data structures

This chapter looks at the way in which a set of data items may be
logically grouped together under one name.

All the variables discussed so far are classed as simple variables in
which one variable name may only reference one single value.

There are many cases where this is undesirable. Assume that a
program was required to store and process a list of 50 names. Such a
program would require 50 independant variables; for example: N1$,
N2$, N3§, ..., N56$. In this case, the variable N50$ would not be
distinguished from the variable N5$. A table of data merely increases
the number of variables required, and the problem of variable naming.

It would be far more convenient if lists and tables of data could be
referenced using a single variable name. The array data structure
permits this.

Data lists

A list of data may be declared as an array variable using the DIM
statement. This statement has two purposes:

1. It defines the number of elements in the list.
2. Tt defines the data type for each element of the list.

To declare a list of 50 double precision numbers the following
statement could be used:

16 DIM A! (50)

As shown, array variables may be set to a specified type by use of
type declaration characters. Mixed data types are not permitted — an
array may contain data of only a single type.

Each element of the list is referenced using a subscript (or array
index). The array variable A! may be viewed as a series of memory
locations as shown in Figure 6.1. The first element of the array is given
by the subscript ‘1°, or ‘@’, so we would refer to that element with the
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