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IIITRODUCTION

Beginning programming instruetion for students usually foeuses on eommands and

statements that give the eomputer a logieal set of instruetions. Eventualty i t  beeomes

apparent that programs ean be made more interesting if the eomputer applies these

instructions to a colleetion of speeified information. At this point, when using BASIC,

the READ and DATA statements are introdueed. More sophist icated applications using

data, however, require greater eapabil i ty than DATA statements provide, in which case

fi les become the appropriate teehnique to use. This student textbook is designed to

teaeh users of the Apple II computer the fundamentals of using various types of files.

This book eontains five ehapters, eaeh of which probably will take a week or two of

daily elass sessions to eover. Periodie exereise sets are provided in eaeh ehapter. A

review and review quiz are provided at the end of Chapters 2 through 4. I t  is assumed

that students using this text already have a fairly extensive knowledge of how to

operate and program the Apple II .  While i t  is not neeessary for them to have baekground

in sueh speeial programming features as graphics and sound, it is essential to have good

experienee with system eommands, funetions, and logie statements before attempting to

learn the use of files.



There are, teehnieally speaking, three types of files used on the Apple:

program files

text f i les

binary files

The PROGRAM FILE is eommonly referred to simply as a ttprogram." Because it is

assumed that students in a elass on f i les already know how to write a simple program,

all  BASIC statements wil l  not be eovered in this book. Information on beginning

programming ean be found in the MECC publieation Introduction to Applesoft Basic (see

Appendix A, TTMECC Serviees") .

The TEXT FILE, sometimes referred to as a ftdata f i le," is used to store information

for use by a program. There are two types of text files: sequentid and random aecess.

Both types of text files will be diseussed in this booklet.

The BINARY FILE is an exaet bit-for-bit eopy of the information that is stored in a

range of the Applers memory locations. There are two types of binary files: macfiine

language pnograms and binary data. Information on machine language files ean be found

in the MECC publication Apple Assembly Language (see Appendix A, TTMECC Serviees").

Two examples of binary data f i les are shape tables and numerie data stored in the

eomputerrs memory and on a diskette in binary form. Of these only the seeond kind wil l

be diseussed in this book. Information on shape tables ean be found in the MECC

publieations Programmer's Aid Volume 1 and Shape Tables Volume 1, eaeh of whieh has

an aeeompanying diskette (see Appendix A, '?MECC Serviees'r).



Answers to all student exereises and review quizzes in this book ean be found in a
separate Answer Key, available from MECC Distr ibution.

This book was written by John Arneson, will Jokela, and rom prosen of the MEcc
Instruetional Serviees staff.



1.1

CAAPTER 1

DEFIMIIONS AND BEVIEW OF SYSTEM COMMANDS

FILE TYPES

Text Files

A text file is a storage area loeated on a diskette. In many ways you ean think of

a text f i le as an extended DATA statement. A text f i le, l ike a program, is

identif ied by a name. Text f i les are most often used to store information whieh

wil l  be needed at a later date or to transfer data from one pnogram to another.

Text f i les are broken up into reeords. A record is eonsidered to be a segment

of the file. A earriage return separates the reeords in the file as they are

entered. The items stored in these reeords are either numerie values or str ings

made up of letters and symbols.

Sequential Text Files

A sequential f i le ean be used to store both numbers and str ings. The word

"sequential' is used to denote that the stored information ean only be read or

written from the beginning to the end of the f i le. Sequential f i les should not

be used if you plan to read or write randomly in a file. Sequential files ean

be posit ioned at a reeord within the f i le. This may not be very useful where

the reeord needs to be ehanged beeause all the reeords are of different lengths.

For example, i f  you ehange a reeord from rXr to rXXXt, then you wil l  destroy

two eharaeters into the next reeord. If you need to make ehanges, then you

must write over the f i le from the point the ehange was made to the end of the f i le.



Random Aecess Text Files

A random aeeess file ean be used to store both numbers and strings. Random

&eeess files are so named beeause eaeh reeord in the file does not have to be

read or writ ten in a forward or sequential order. The reeords ean be written in

any sequenee without disturbing the other records or having to rewrite the entire

f i le. Each reeord is of the same length, so i t  is easier to make changes within

a f i le. Random aeeess f i les should be used when the information in the f i le wil l

be ehanged often, when not al l  the data is needed every t ime the f i le is used,

and when quiek aeeess to a single i tem of data is important.

Binary Files

A binary data f i le would be best used where there is a large amount of numerie

or str ing data that is aeeessed randomly, is aeeessed repeatedly, and is never

ehanged. A binary data f i le el iminates the need to aeeess the diskette for eaeh

data i tem, takes up less storage, and is usually faster to use than other data f i les.



I .2 DEFINITION OF TERMS

There are several eomputer teehnieal terms used throughout the book.
fol lowing l ist wil l  explain the meaning of each.

RECORD - Fi les are made up of reeords. The reeord length is determined
by the programmer when using random aeeess f i les. The record length in
a sequential f i le is determined by the length of the data put in the reeord.

FIELD - Reeords are made up of f ields. In a sequential f i le a neeord and
a f ield are the same length, so f ields are normally referred to instead of
reeords. In a random aceess file several fields separated by earriage
returns ean be written in one reeord.

BYTE - Fields are made up of bytes. The byte is any eharaeter of a
number or str ing that is entered into the f i le. A record byte starts
eounting with zero at the start of eaeh reeord. The reeord byte is used
in random aeeess f i les. The f i le byte starts with byte zero at the beginning
of the f i le and eounts to the end of the f i le. The f i le byte is used in
sequential f i les.

BIT - Bytes are made up of bits. The bit is one-eighth of a numerie byte
when the numbers are eonverted into binary data.

TRACK - A traek is a segment of a diskette's memory spaee. A diskette
has 35 traeks. Three of these traeks are used for DOS eommands and one
for the direetory, so the user has 31 traeks left for storage.

SECTOR - Traeks are made up of seetors. Eaeh track eontains 16 sectors.
Out of a total of 560 seetors on a diskette,496 are available to the user.
Eaeh seetor eontains 256 bytes, for a total of 126,976 bytes of storage
available to the user on the diskette.

CONTROL D - Disk Operating System (DOS) eommands ean be executed
within a program. In order to exeeute sueh a eommand you must press
the CTRL key and the 'D' key. The ASCII equivalent of a CTRL-D is
the function CHR$ with an argument of 4, or CHR$(4). The ASCII equivalent
is easier to use in a program. Thus, DOS eommands must be preceded by:

PRINT CHR$(4)

In programs that use GET statements or other ways of inputt ing, the user
may have to preeede the Control D with a earriage return, CHR$(13). For
example:

PRINT CH R$(13);cHR$(4)



1.3 REVIEW OF DTSK OPERATING SYSTEM (DOS) COMMANDS

DOS commands are used for immediate exeeution. They are typed in, fol lowed

by pressing the RETURN key. The disk drive number refemed to ean either be 1

or 2. The slot number designating whieh slot is used for the disk drive eontrol ler

card ean be from 1 to 7, inclusive.

CATALOG

Lists the names of the f i les on the diskette.

general forn: CATALOG,Dd,Ss

where: d is the drive number. Default is the last drive referred to.
s is the slot number. Default is the last slot referred to.

example: CATALOG
CATALOG,D2
CATALOG,D1,S7

resul t :  * tsname
* if  present, indieates the f i le is locked.

where: t is the type of file.

A APPLESOFT program fi le.
I INTEGER program fi le.
T TEXT f i le.
B BINARY f i le.

s is the number seetors that the f i le uses on the diskette.
Eaeh diskette has 496 seetors available for f i le storage.

name is a legal f i le name.

example: T 016 SAMPLEI

r A OO8 FIRST SAMPLE



LOCK

Loeks the file

general form:

where:

example:

result:

where:

example:

UNLOCK

Unlocks the file

general form:

where:

example:

result:

example:

it eannot be written on.

LOCK name,Dd,Ss
CATALOG (optional)

name is a legal file name.
d is the drive number.
s is the slot number.

LOCK SAMPLE5
LOCK SAMPLE6,D2
LOCK SAMPLE7,Dl,S7

*t s name

* shows that the f i ie lras been

*T O2O SAMPLE2

so it  ean be written on.

UNLOCK name,DdrSs
CA'IALOG (optional)

name is a legal file name.
d is the drive number.
s is the slot number.

UNLOCK SAI/ IPLE8
UNLOCK SAMPLEg,D2
UNLOCK SAMPLE10,D1,S7

t s name

T t)2O SAMPLEz

loeked.



DELETE

Deletes the file

general form:

where:

example:

result:

RENAME

Renames a file

general form:

where:

example:

result:

SAVE

Saves the file on

general format:

where:

enample:

from the diskette.

DELETE name,Dd,Ss

name is a legal f i le name.
d is the drive number.
s is the slot number.

DELETE SAMPLE3
DELETE SAn{PLE4,D2
DELETE SAMPLE11,D1,S7

The file is deleted from the diskette and the name lvili not
be l isted in the CATALOG.

on the diskette.

RENAME namel,name2,Dd,Ss

namel is the old name.
nameZ is the new name.
d is the drive number.
s is the slot number.

RENAVIE SAMPLE3,SAMPLE4
RENAME SAMPLEz0,SAMPLE40,D2
RENAME SAI/ IpLE36,SAMpLE50,Dl,S?

The f i le named SAMPLE3 is now named SAMPLE4.

the diskette (strictly used for program fiies).

SAVE namerDdrss

name is a legal file name
d is the drive number
s is the slot number

SAVE SAMPLE3,D2
sAVE SAMPLE4,D2,S?
SAVE SAMPLES

The program is saved on the diskette and the
in the eatalog.

result: name appears



Review Quiz - Chapte I

1. Name the two types of TEXT fi les.

2. Deseribe the CATALOG tist ing:

*T 032 sAMpLE

3. what eommand shourd be used to erase the TEXT fi le named FILE8?
4' write the three parts of a f i le, start ing with the largest part and going to thesmallest part.

5. How many bits are in one numerie byte on the Apple II?

6' How many seetors are avairabre for f i les on a diskette?

7 '  write the eommand that would ehange the name of a f i le ealled sAMpLEl toSAMPLE2.

8' what is the purpose of cHR$(4) in a statement?

9' what DoS eommand makes it  so that a given TEXT fi le eannot be changed?

10



2.1

CHAPTER 2

sEQUE[lrAL FILES

INITIAL REMARKS

Sequential f i les are the easiest to use. The order in whieh you read or write

is always in a forward motion, so that once the f i le has been set up for reading

or writ ing the proeess wit l  eontinue to the end of the f i le. I f  you plan on

posit ioning to a given f ield in the f i le, then you must know the number of the

field you want and the number of the f ield where you are eunently loeated.

The earriage return ends eaeh f ield so that you ean keep traek of where you are

in a sequential f i le by counting the entries.

The diagram below shows a sequential f i le with four sets of data. JOIJN DOE

represents the f irst and 8 the last. The @ represents a earriage return, whieh

separates the data. The sets of data are cal led "f ields." The f ields are eounted

start ing with zero. Eaeh letter or symbol represents one byte of information.

byte:

field:

U234: j l s 9 t0 i l  t2 t3 t4 t5 t6 t7 tB t9 ?0 ?1 2?.?3
\F, \rr

123

J 0 I \ l
I

n 0 E @ @ M n
/'1 R Y 'I 0 N r

L S @ B @

11



2.2 CREATING A SEQUENTIAL FILE

A file eannot be ereated by simply entering information direeily from the keyboard

as when ereating a pnogram. A program has to be designed that writes the

information on the f i le. The f i le eommands needed to enter data to a sequential

f i le on a diskette are:

OPEN
WRITE
CLOSE

Open Statement

general form: ln pRINT D$;"OpEN namerr

where: ln is a legal line number.
D$ is a eontrol-D
name is a legal f i le name.

20 PRINT D$;"OPEN FILEtn
30 PRINT D$;"OPEN FILE2"

The OPEN eommand is used either to set aside work spaee
for a new fi le or to aeeess an old f i le. when it  creates a
new f i le,  i t  wr i tes the name of the f i le in the CATALOG.
If the f i le is a previously created f i le i t  posit ions the f i le
to the beginning of the information. opEN allocates a bgs-
byte f i le buffer to handle the f i lets input and output.

general form: ln PRJNT D$;"OpEN name,Ss',
ln PRINT D$;"OpEN name,Dd' l
ln PRINT D$;"OpEN name,Ss,Dd"

exam$e:

Ixlrpose:

exanple:

ln is a legal l ine number.
D$ is a eontrol-D.
s is the disk drive control ler slot number. The number ean
be from 1 to 7 inelusive.
d is the disk drive number. The number can be 1 or 2.

20 PRINT D$' 'OPEN FILE1,S?' '
30 PRINT D$;"OPEN FILE2,D2"
40 PRINT D$;"OPEN FILE3,S?,Dz,,

The alternative forms of the opEN statement are needed
when more than one disk drive is used with the Apple. The
first form would be used if  eaeh disk drive were ebnneeted
to separate eontroller eards. The slot used is referred to
as s. The seeond form would be used if  two disk drives were
eonneeted to the same eontrol ler eard. The drive used is
referred to as d. The last form wourd be used with more
than two drives to keep traek of whieh drive and whieh
eontrol ler slot number to use.

t2

Ixrrpose:



Write Statement

general form: ln PRINT D$;"WRITE name't

rhere: ln is a legal line number.
D$ is a control-D.
name is a legal f i le name.

example: 23 PRINT D$;"WRITE FILEI"
34 PRINT D$;"W RITE FILE3rr

purpose: The WRITE eommand is used to prepare a file for
writ ing. Onee a WRITE eommand is exeeuted, any
subsequent PRINT commands write al l  eharaeters to
the f i le instead of the screen. The WRITE eommand
ean be terminated by any DOS eommand. The simplest
DOS command to use for this is PRINT D$.

Close Statement

genenal form: ln PRINT D$;"CLOSE name"

where:

ln PRINT D$;f 'CLOSEtt

ln is a legal l ine number.
D$ is a eontrol-D.
name is a legal f i le name.

exanple: 20 PRINT D$;"CLOSE FILEl'r
30 PRINT D$;t 'CLOSE FILE4rr
40 PRINT D$;"CLOSE"

Fr4tose: The CLOSE eommand releases the file from the work
spaee so it  ean be opened and used again. The CLOSE
name statement wil l  close al l  f i les with the given name
regardless of the drive and slot number. The last
example does not use a f i le name. A CLOSE statement
without a f i le name wil l  elose al l  f i les that are open.

Try the following sample programs,

problem l: Create a sequential file that will write the names of the first two
months of the year to a f i le cal led FILE1.

program l: 10 D$ = CHR$(4)
(C2P1) 20 PRJNT D$; ' IOPEN FILEl ' r

30 PRJNT D$;"WRITE FILElrr
40 PRINT ' IJANUARY' '
50 PRINT ' 'FEBRUARY' '
60 PRINT D$;"CLOSE FILEl ' r
70 END

13



pnog?am Line 20 - opens a file ealled FILEI.
deseription: Line 30 -- prepares file FILE1 to be written on.

Line 40 and 50 - two f ields of alphanumerie data written
on the f i le.

Line 60 -- closes the f i le name FILEI.

After the above program is run, the sequential file would resemble the following

diagram:

Diagram 1:

byte:

fidd:

problem 2:

pnogram 2:
rc2P2)

r .7t \81
, - --- '  

- -
g1

Create a program that wil l  write twelve alphanumeric f ields
and twelve numerie f ields to a f i le named FILE2.

10 D$ = CHR$ (4)
2A PRINT I IENTER A NAME AND A NUMBER AFTER EACH'?
30 PRINT "QUESTION MARK. SEPARATE THEM WITH',
40 PRINT ?IA COMMA.N
50 PRINT D$;"OPEN FILEz'r
60 FORX=1TO12
7O INPUT A$,A
80 PRINT D$; 'TWRITE FILEZ"
90 PRINT A$
l()O PRINT A
110 PRJNT D$
LzO NEXT X
130 PRINT D$;"CLOSE FILEZ"
140 END

Line 50 -- opens a f i le cal led FILE2.
Line 80 - prepares f i le FILEZ to be written on.
Line 90 and 100 -- writes two f ields to the f i le. Eaeh f ield

wil l  be separated by a carriage return.
Line 110 - terminates writ ing to the f i le. This is needed

so that the question mark from the INPUT statement at
?0 wil l  be printed on the sereen and not on the f i le.

Line 130 - eloses the f i le ealled FILE2.

pnogram:

The run of the above program would write 24 f ields on the f i le, separated by

earriage returns.

J A N t t
U A R Y @ F E B R U A R Y @

n a m e I @ nlulm b e r 1
I @ n m e 1? @ n u m b e r @Diagram 2:

t4



problem 3: Write a program that prints on a file and on the sereen.

program 3: 10 D$ = CHR$(4)
(C2P3) 20 PRJNT D$;"OPEN FILEgf l

30 FORX=l-TO?
40 PRINT 'TTYPE IN THE NAME OF DAY ";X;"  OF EACH

WEEK.' I
50 INPUT A$
60 PRINT D$;"WRITE FILE3' I
70 PRINT A$
80 PRINT D$
90 NEXT X
100 PRJNT D$:TTCLOSE FILE3I '
110 END

pnogram Line 20 -_ opens the file ealled FILE3.
Line 60 - prepares f i le FILE3 to be written on.
Line 80 -- the W RITE eommand is terminated by the eontrol-D

so that the next print wil l  not be written on the f i le.
Line 100 -- eloses the f i le ealled FILE3.

Diagram 3:

field:

SPECIAL STATEMENTS

MON Statement

generd form: PRINT D$;rrMON,C,I,O"

rhere: C = the file eommands will be printed on the sereen.
I = the information read from the f i le wil l  be printed

on the sereen.
O = the information printed to the f i le wil l  be printed

on the sereen.

purpce: To monitor a variety of information: file commands,
information taken from the f i le (INPUT), and
information sent to the f i le (OUTPUT).

0

J IJ N D A Y @ M 0 N DIA Y @ F n
t\ I n A @ 5 A T U n

K D A @

15



NOMON Statement

general form: PRINT D$;"NOMON,C,I,O''

where: C = the file eommands will not be printed on the
sereen.

I = the information read from the f i le wil l  not be
printed on the sereen.

O = the information printed to the f i le wil l  not be
printed on the sereen.

purlpse: To turn off the MON statement and stop printing of
f i le eommands and information taken from and sent to
a f i le. I f  the MON statement is not turned off i t
earries over to the next program or eommand.

Rerun program #3 by adding a MON statement in l ine 15 and a NOMON statement
at  l ine 105:

15 PRINT Dg; ' ,MON C,O't
105 PRINT D$;I 'NOMON C,O"

The I parameter would have no meaning in l ine 15 because the program does not
require any information to be read from the f i le; therefore i t  is left out.

16



EXERCISE SET 2A

1. What does rrsequentialr mean?

2. How many bytes would the number 21 take?

3. How many bytes would the name JONES take?

4. Why is the OPEN statement neeessary?

5. What is the f irst f ield number in a sequential f i le?

6. Write a program that wil l  write the fol lowing names to a sequential f i le using
the f irst four f ields.

APPLE
ORANGE
BANANA
PEAR

7. Why is the WRITE statement neeessary?

8. Write a program that wil l  request from the user the employee l ist for a eompany.
The number of employees should be requested at the start of the program. Use
ten or fewer employees and name the f i le SAMPLEC2A2.

9.  Explain the statement:

20 PRINT D$;"MON C"

10. There are two statements missing from the fol lowing program. What are they
and where should they be inserted?

10 PRINT D$; 'TOPEN FILESIi
20 PRJNT D$;"WRITE FILESi i
30 READ A$
40 DATA "Opgrr,nTWO'r,rrTHREErt
50 PRINT A$
60 IF A$ -  I 'THREEI '  THEN 80
70 GOTO 20
80 END

11. Explain the statement:

15 PRINT D$;"OPEN FILE16,Dz'r

12. Explain the statement:

23 PRINT D$;"OPEN FILE4,S?' i

I7



2.3 READING A SEQUENTIAL FILE

A sequential file ean only be read using a program written to read the information

on the f i le. The f i le eommands needed are:

OPEN
READ
CLOSE

The oPEN and closE statements were diseussed in the last seetion.

READ Statement

genenal form: ln PRINT D$;"READ name'l

where: ln is any legal line number.
D$ is a eontrol-D.
name is the f i le name.

example: 20 PRINT Dg;I 'READ FILE6"
30 PRJNT D$;"READ FILETrr

purpose: The READ statement is used to prepare the file so that
information previously writ ten on the f i le can be retr ieved.
Once the READ statement is exeeuted, any subsequent INPUT
statements ref er to the f i le. The READ eommand is
terminated by any DOS command. The statement pRINT D$
would be the simplest to use.

Alternative Form of the READ Statement

You ean start reading or writ ing at a given f ield in the f i le by using the

fol lowing f i le eommands:

OPEN
POSITION
READ oT W RITE
CLOSE

The OPEN, READ, WRITE, and CLOSE statements were diseussed in a

previous section.

18



POSITION Statement

general form: ln PRINT D$;"POSITION name, Rp"

whene: ln is any legal l ine number.
D$ is a eontrol-D.
name is the f i le name.
p is the f ield posit ion.

example: 23 PRINT D$;'TPOSITION SAMPLE, R10'r
40 PRINT D$; 'TPOSITION SAMPLE2,R6' t

1lrrrpose: The POSITION statement is used to prepare the file at a
designated f ield. After a f i le has been opened, the f i le is
at the f irst f ield, whieh is the zero (0) f ield. Therefore, an
R10 would be ready to read or write in f ield number 10,
whieh is the eleventh f ield in the f i le. Fields numbered 0
through t have been skipped; that is, ten f ields have been
skipped. R6 would be ready to read or write the f ield
numbered 6. In other words, moving to the tenth f ield or
the sixth f ield would mean that ten f ields or six f ields would
be skipped, including the zero f ield, whieh is the eurrent f ield.

Try the following sample programs.

problem 4: Create a program that will read the information written to the file
in problem #1.

program 4: 10 D$ = CHR$(4)
(C2P4) 20 PRINT D$;"OPEN FILEI"

30 PRINT D$;I 'READ FILEI"
40 INPUT A$,8$
50 PRINT A$
55 PRINT B$
60 PRINT D$;"CLOSE FILEltr
7O END

pnogram Line 30 -- prepares the file to be read from.
description: Line 40 - reads the first two fields from the file.

The run of the above program should print JANUARY and FEBRUARY on the

screen.
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problem 5: Create a program that will read the 24 fields from the file ereated
in problem #2.

pnogram 5: 10 D$ = CHR$ (4)
(C2P5) 20 PRINT D$;"OPEN FILE2' '

30 PRINT D$;"READ FILE2I '
40 FORX=1TO12
50 INPUT A$,A
60 PRINT A$,A
?O NEXT X
80 PRINT D$;"CLOSE FILE2"
90 END

program Line 30 -- prepares the file to be read from.
description: Line 50 - reads two fields from the file.

The run of the above program wil l  print twelve names and numbers in eolumns on

the sereen.

pnoblem 6: Create a program that will read the information written to the file
in program 3 (C2pg).

program 6: 10 D$ = CHR$(4)
(C2PO) 20 PRINT D$;"OPEN FILE3"

30 FORX=1TO?
40 PRINT "READ FIELD #";X -  1
50 PRINT D$;"READ FILE3"
60 INPUT A$
?O PRINT A$
80 NEXT X
90 PRINT D$;"CLOSE FILE3, '
1OO END

program Line b0 -- prepares the file to be read from.
decription: Line O0 - reads a field from the file.

The run of the program wil l  print the days of the week on the sereen.
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problem 7: Create a program that will write a file with the names of the
twelve months of the year. Position the file so it will read the
last six names and print them on the sereen.

program ?: 10 D$ = CHR$(4)
rc2P7) 20 PRINT D$;"OPEN FILE3O"

30 PRINT D$;r 'WRITE FILE30' i
40 FORX=1TO12
50 READ A$
60 PRJNT A$
70 NEXT X
80 PRINT D$;"CLOSE FILE30"
90 PRINT D$;"OPEN FILE30"
100 PRINT D$;"POSITION FILE3O,R6"
110 PRINT D$; ' tREAD FILE30"
120 INPUT A$
130 PRINT A$
140 IF A$ = "DECEMBER" THEN 160
150 coTo 120
160 PRINT D$;"CLOSE FILE30I '
1?0 DATA'TJANUARYn,TTFEBRUARY'T,nMARCHTT,nAPRILT,

f r M AYtr,tr JU N Err,f t JU LY f r,tf AU GUS Ttt,rrsE P TE M B E Rrr,
'r  ocToB ER"," NOV EM B ERfr, i lD EC EM B ERrf

180 END

program Line 100 prepares the f i le at the f ield numbered 6. I t  skips over
description: the six fields numbered 0 through 5.

lnoblem 8: Create a program that will read the first three months and the last
three months in problem 7 and print them out.

program 8: 10 D$ = CHR$ (4)
(C2PB) 20 PRINT D$;"OPEN FILE3O"

30 PRINT D$;"READ FILES0tr
40 INPUT A$
50 PRINT A$
60 C=C+1
70 IFC=3THEN90
80 GOTO 40
90 PRINT D$;"POSITION FILE3O,R6r '
100 PRINT D$;"READ FILE30r '
110 C=0
I2O INPUT A$
130 PRINT A$
140 C=C+1
150 IFC=3THEN170
160 coTo 120
170 PRINT D$;"CLOSE FILES0tr
180 END

pFoglam Line 30 prepares the file for reading from.
description: Line 90 skips six fields from the eurrent position

so the f i le wil l  be at the f ield numbered 10.
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EXERCISE SET 28

1. What f i le eommands are neeessary to read information from a f i le?

2. Write a program that wil l  read a f i le named SAMPLECZA3 with the fol lowing
information:

f ie ld0-SouthDakota
1 - Pierre
2 - Minnesota
3 - St. Paul
4 - North Dakota
5 - Bismarek
6 - Montana
7 - Helena

3. Correet the one error in the fol lowing program:

10 D$ = CHR$(4)
20 PRINT D$;"OPEN SAMPLE' i
30 PRINT D$;"READ SAMPLE"
40 PRINT I IHOW MANY FIELDS WILL BE READ'I
50 INPUT N
60 FORX=lTON
70 INPUT A
80 PRINT A
90 NEXT X
100 PRINT D$;"CLOSE SAMPLETT
I2O END

4. What is the READ statement for?

5. Write a program that wil l  read the employee l ist named SAMPLEC2A2 used in
problem 8 in Exereise 2A. The number of employees to be read should be
requested at the start of the program. Use ten or fewer employees. Print the
l ist on the sereen.

6. What is the purpose of the POSITION statement?

7. What f ield would the fol lowing statement start reading at?

20 PRINT D$;"POSITION FILEl8,R11"

8. Write a program that wil l  read a f i le named SAMPLEC2AS, start ing with the
name HARRY WATSON and reading to the end. The f i le eonsists of the fol lowing
names. Print the names on the sereen.

JERRY JONES HARRY WATSON
SID WALKER TOM STANTON
LANNY CARLSON CARRIE HEIN
JOANN REID 22



9. What four file eommands must be used to position to a given field and to read to
the end of the f i le?

10. Write a program that wil l  ehange the last four names in the f i le named SAMPLE
C2A5 in problem 8 to the fol lowing:

JAMES ANDERSON
TERRI LAWRENCE
IVIARIE RUETER
CANDACE JAW

23



2.4 CORRECTING AND ADDING TO A SEQUENTIAL FILE

Correeting a Fi le

To make ehanges to a sequential f i le the eontents of the f i le must f irst be read

into an array. The array is then eheeked unti l  the f ield is found that needs to

be changed. The ehange or changes are then made to the array and the eorrected

array is writ ten baek to the f i le.

Try the fol lowing sample program.

problem 9: Create a program that will ehange the fifth field from JOHN DOE
to JANE DOE. The f i le is ealled SAMPLEC2PS and has ten f ields.

pnogram 9: 10 D$ = CHR$ (4)
(C2Pg) 20 PRINT D$;"OPEN SAMPLEC2Pg'r

30 PRINT D$;"READ SAMPLEC2P9"
40 FORX=1TO10
50 INPUT A$(X)
60 NEXT X
70 FORX=1TO10
80 IF A$(X) = 'TJOHN DOE'I  THEN A$(X) = "JANE DOE"
90 NEXT X
100 PRINT D$;"CLOSE SAMPLEC2Pg?'
110 PRINT D$; 'TDELETE SAMPLEC2P9"
L20 PRINT D$;"OPEN SAMPLECzpgn
130 PRINT D$;"WRITE SAMPLEC2Pgtt
140 FORX=1TO10
150 PRINT A$(X)
160 NEXT X
170 PRINT D$;"CLOSE SAMPLEC2Pg?r
180 END

program line 50 reads in the array from the file.
description: Line 80 eheeks to see what line has to be ehanged.

Line 100 eloses the f i le so i t  ean be reopended.
Line 110 the f i le is deleted to el iminate any possibi l i ty of extra

bytes being left at the end of the f i le after rewrit ing.
Line 150 writes the eorreeted arrav baek to the f i le.

In the above program the ehanged name, JANE DOE, was the same length as the

original name, JOHN DOE, so the Iength of the f i le isn't changed. If  theehanges

produee a longer f i le, i t  st i l l  doesnrt make any differenee, beeause the
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entire f i le-not just a single f ield-is rewritten. The DELETE statement at l ine

110 is needed in ease the ehanges produee a shorter f i le. When a shorter f i le

is produeed, a small number of bytes of data from the original file will be left

attached to the end of the file. These extra bytes ean cause problems when

more information is appended to the f i le. The APPEND eommand is eovered in

the next section.
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Adding to a File

You ean add to the end of a sequential file by using the following file

eommands:

APPEND
W RITE
CLOSE

The WRITE and CLOSE statements were diseussed in a previous section.

APPEND Statement

general form: ln PRINT D$;"APPEND name"

where: ln is any legal line number.
D$ is a eontrol-D.
name is the file name.

example: 20 PRINT D$;"APPEND FILE19"
30 PRINT D$' 'APPEND FILEzO' '

Try the following programs:

problem 10: Create a prograrn that witl write the rest of the months to the
file written in problem 1.

program 10: 10 D$ = CHR$(4)
(c2p10) 20 pRINT Dg/tAppEND FILEI, '

30 PRINT D$;"WRITE FILEl'r
40 READ A$
50 PRINT A$
60 IF A$ = TTDECEMBER?| THEN 80
?0 coTo 40
80 PRINT D$;"CLOSE FILEI"
90 DATA MARCH, APRIL, MAY, JUNE, JULY, AUGUST
100 DATA SEPTEMBER, OCTOBER, NOVEMBER, DECEMBER
1-10 END

program Line 20 - opens the file and positions the file at the end of the
deseription: information already written on it.

Line 50 - adds to the file.
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problem 11: Create a program that will either ereate or add to a file with the
name of SAMPLE6.

pnogram 1l: 10 D$ = CHR$ (4)
(C2P11) 20 C=0:D=0

30 PRINT ' IARE YOU CREATING OR ADDING TO A FILE.I I
40 PRINT tr l=CREATE, 2=ADDrt
50 INPUT N
60 IFN=1THEN100
70 IFN=2THEN220
80 PRJNT ' 'PLEASE TYPE IN 1 OR 2' I
90 coro 50
100 PRINT D$;I IOPEN SAMPLE6'r
110 PRINT I IHOW MANY FIELDS WILL BE ENTERED' '
I2O INPUT F
130 PRINT 'TENTER ITEM NUMBER rr ;C + 1
140 INPUT A$
160 C=C+1
170 PRINT D$;t 'WRITE SAMPLE6'I
180 PRINT A$
190 PRINT D$
200 IFC=FTHEN350
210 GOTO r.30
220 PRINT D$;nAPPEND SAMPLEOn
230 PRINT ' 'HOW MANY FIELDS WILL BE ADDEDII ;
240 INPUT B
250 PRINT "ENTER ITEM NUMBER ";D + 1;r f  TO BE ADDEDn
270 INPUT A$
290 D=D+1
300 PRINT D$;"WRITE SAMPLE6T'
310 PRINT A$
320 PRINT D$
330 IFD=BTHEN350
340 GOTO 250
350 PRINT D$;"CLOSE SAMPLE6I '
360 END

pFogram Line 50 gives the user the options of creating or adding to a file.
deseription: Line 100 starts the creating option.

Line 220 starts the adding option.

27



SPECIAL FEATURE

When using sequential f i les, the f i le is read unti l  a earriage return is noted at

the end of the f ield. The only other delimiter is the eomma. If  a comma is

used between two str ings within a f ield, then the f irst str ing wil l  be read into

the f irst variable, the seeond str ing into the seeond variable, and so on. If  only

the f irst variable is read, then the message TEXCESS IGNORED' wil l  be printed.

This proeess could be used if you want to use just part of the field. In the

fol lowing example only the seeond names were to be printed instead of the entire

name.

problem 12: Create a program that will ereate fields with first and seeond names
of employees separated in the f i le with a eomma. Read the names
back and print only the seeond names on the screen.

pogram 12: 10 D$ = CHR$(4)
rczPlz) 20 PRINT D$;'IOPEN FILE36"

30 PRINT D$;"WRITE FILE36?'
40 PRINT' 'JOHN,JONESI '
50 PRINT'ITOM,LARSON' '
60 PRINT D$;"CLOSE FILE36i '
70 PRINT D$;"OPEN FILE36?'
8O PRINT D$' 'READ FILE36' '
9()  INPUT A$,8$
1()O PRINT B$
110 IF B$ = "LARSONil  THEN 130
L20 coTo 90
130 PRINT D$; 'TCLOSE FILE36"
140 END

progmm Line 40 and 50 -- writes two f ields ( ' iJOHN, JONES" and trTOM,
description: LARSON") to the file.

Line g0 -- reads one f ield into two variables. Sinee the f ield has a
eomma in i t ,  the f ield must be read into two variables.

Line 100 -- prints on the sereen only the seeond part of the f ield.
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EXERCISE SET 2C

1. Write a program that wil l  search for the name JOHN LARSON in the sequential
f i le SAMPLEC?AT on your diskette. When it  is found, ehange it  to JOHN
LARSEN. There are eight f ields in the f i le.

2. What four f i le eommands are needed to eorreet a f i le?

3. What is the purpose of the APPEND statement?

4, Write a program that wil l  add the names of the seven days of the week to a
fi le ealled SAMPLEC2A8 that has other data.

5. There is one eruor in the fol lowing program. Can you f ind i t?

10 D$ = CHR$(4)
20 PRINT D$;"APPEND SAMPLEZ'I
30 FORX=1TO4
40 INPUT A$
50 PRINT D$; 'TWRITE SAMPLE2"
60 PRINT A$
70 NEXT X
80 PRINT D$;"CLOSE SAMPLE2'
90 END

29



Review - Chapter 2

The fol lowing sequential f i le eommands were diseussed:

APPEND Statement

general form:

example:

purpose:

MON Statement

general form:

exanple:

lrrrlrGe:

NOMON Statement

general form:

example:

lrrrpose:

OPEN Statement

general form:

p-ample:

purpose:

LN PRINT D$; ' 'APPEND NAMC'I

50 PRINT D$;"APPEND FILE6"

opens the f i le and posit ions i t  at the end of the f i le so that
you ean add information start ing in the next f ield.

ln PRINT D$;"MON C, l ,O"

42 PRINT D$;"MON C,I ,O' I

Monitors f i le eommands, information taken from the f i le, and
information sent to the f i le.

ln PRINT D$;"NOMON C,I ,O,,

13 PRINT Dg;I 'NOMON C,I ,O' I

Turns off the monitor set by the MON statement.

ln PRINT D$;"OPEN name't

20 PRINT D$;"OPEN FILE| '

Sets the workspaee to ereate a new fi le or to aeeess an old
f  i le.

POSITION Statement

general form:

expmple:

Ixrrpose:

ln PRINT D$;"POSITION name,Rp"

45 PRINT D$;"POSITION FILE8,R3"

Prepares the f i le at the p f ield. I f  p = 3 then it  would skip
0, 1, and 2 and set the pointer at the fourth location.
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READ Statement

general form: ln PRINT D$;"READ namefr

example: 40 PRINT D$;"READ FILE20rt

1xrrpose: Prepares the file so that it ean be read.

W RITE Statement

general form: ln PRINT D$;IIWRITE name"

example: 42 PRINT D$;"WRITE FILE3O'i

Ixrrltose: Prepares the file so that it can be written on.
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SAMPLE PROGRAM

PROBLEM C2P13

Below is an example of a program using f i les. This program is designed to show the
user how a final program should look.

The fol lowing program wil l  al low the user either to ereate, add to, or l ist a sequential
data file on the Apple II computer.

10 TEXT :  HOME
2D D$ = CHR$ (4)
30 C=0
40 VTAB 10: PRINT UTHIS PROGRAM WILL ALLOW YOU TO CREATE"
50 PRINT: PRINT ' 'ADD TO OR LIST A SEQUENTIAL DATA FILE.rr
60 PRINT
70 PRINT
80 PRINT
9O PRINT
lOO INPUT N
110 IF N< 1 OR N >4 THEN 130
120 0N N GOTO 160,300,460,650
130 PzuNT :  PRINT TIPLEASE TYPE IN A 1,2,3 OR 4.u
140 GOTO 60
150 REM CREATE ROUTINE
160 PRINT :  PRINT TTNAME YOUR FILE' | ;
170 INPUT A$
180 PRINT D$;"OPEN";A$
190 HOME
2OO PRINT ' IHOW MANY FIELDS WILL BE ENTEREDII ;
210 INPUT N
220FORX=1TON
230 PRINT :  PRINT I 'ENTER VALUE FOR FIELD #'r ;X
240 INPUT B$
250 PRINT D$;"WRITE";A$
260 PRINT B$
270 PRINT D$
280 NEXT X
290 GOTO 590
3OO REM ADD ROUTINE
310 PRINT :  PRINT TTNAME OF FILETT:
320 INPUT A$
330 PRINT D$;! IAPPEND";A$
340 HOME
350 PRINT :  PRINT rrHOW MANY FIELDS WILL BE ADDED";
360 INPUT N
370C=C+1
380 PRINT :  PRINT tTENTER ADDED VALUE #";C
390 INPUT B$
400 PRINT D$; ' tWRITE";A$
410 PRJNT B$
420 PRINT D$
430 IFC=NTHEN590
440 GOTO 370

PRINT: PRINT TTWOULD YOU LIKE TO CREATE A FILE, ADDil
PRINT ' 'TO A FILE, LIST A FILE,I I
PRINT ' 'OR END THE PROGRAM?"
PRINT rr l=CREATE 2=ADD 3=LIST 4=END";
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450 REM LIST ROUTINE
460 PRINT : PRINT ?!NAN{E OF FILE!';
4?O INPUT A$
480 PRINT D$;"OPEN";A$
490 HOME
5OO PRINT ' IHOW MANY FIELDS IN YOUR FILEII ;
510 INPUT N
520 HOME
530 PRINT TAB ( 10);"CONTENTS OF THE FILE' I
540 PRINT D$:"READ":A$
550 INPUT B$
560 PRINT :  HTAB L5: PRINT B$
570C=C+1
580 IF C<>N THEN 540
590 PRINT D$;"CLOSE";A$
600 PRINT :  HTAB 6: INVERSE
610 PRINT I IYOUR FILE IS COMPLETEII
620 NORMAL
630 PRINT : PRINT 'TPRESS SPACE BAR TO CONTINUET':
640 cET A$: PRINT :  GOTO 10
650 END
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Review Quiz - Chapter 2

1. Name the three f i le statements used when reading an entire sequential f i le.

2. Name the four file statements used when reading the last half of a sequential file.

3. Name the three f i le statements used when adding to the end of a f i le.

4. Name the three f i le statements used when writ ing to a f i le.

5. When using the statement 15 PRINT D$;"MON,C,O'i what wil l  be printed for
the fol lowing program?

10 D$ = CHR$(4)
20 PRINT D$;"OPEN FILEgrr
30 PRINT D$;"WRITE FILESI '
40 READ A$
50 PRINT A$
60 IF A$ = "GHOST" THEN 80
70 GOTO 40
80 PRINT D$;TTCLOSE FILE8tr
90 DATA HOUSE, HALLOWEEN, MASK, GHOST
1()O END

6. Write a program that wil l  read twenty names of people, numbers, and priees from
a sequential f i le named SAMPLEC2A9. The three items are in the same field,
separated by eommas. Print aII three items on the sereen for all twenty groups.

7. Write a program that wil l  read only the last ten groups of three items f rom the
fi le in problem 6. Print al l  three items on the sereen for the last ten groups.

8. Write a program that wil l  eorreet a name in the f i le used in problem 6. The
name should be TBENJAMIN MOORE' instead of  'BENJAMIN MORET.

9. Correet the fol lowing program:

10 D$ = CHR$(4)
20 PRINT D$;"OPEN FILEl ' r
30 PRINT D$;"INPUT FILE|I
40 INPUT A$
50 PRINT D$;"CLOSE FILEl?r
60 END

L0. Correet the fol lowing program:

10 D$ = CHR$(4)
20 PRINT D$;| 'OPEN FILE2"
30 PRJNT D$;"WRITE FILE2rr
40 W RITE A$
50 PRINT D$;"CLOSE FILE2' i
60 END 34



3.1

CHAPTER 3

RANDOU ACCESS FILES

INITIAL REMARKS

Random aeeess f i les should be used when the information in the f i le wiII  be

ehanged often, when not al l  the data is needed every t ime the f i le is used, and

when quiek aeeess to a single i tem of data is important.

Careful planning must take plaee before using a random access file, The exaet

information to be stored on the f i le, how it wil l  be stored, and how it wil l  be

reealled from the f i le must be determined before using a random aceess f i le.

Determining the length of the reeords in the f i le is the next step to using the

fi le. The reeord length is determined by f inding the maximum number of bytes

or charaeters that wil l  be in any one of the reeords. Eaeh letter, digit,  speeial

symbol, and earriage return must be counted to f ind the record length. The

reeords always take up the number of eharaeters speeif ied, even if  there are

fewer eharaeters written to the record. Good planning wil l  save mueh spaee on

the diskette.

when writ ing to a reeord in a random aeeess f i le, care must be taken so rnore

eharaeters are not writ ten to a reeord than is speeif ied by i ts length. I f  too

many eharaeters are written to a reeord, the eaniage return at the end of the

last f ield in the reeord is lost and the extra eharaeters wil l  be written to the

next reeord. If  the f ield without a eamiage return is read, the eomputer does

not know where to stop reading and will read all or part of the next reeord.
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The length of the reeords in a random aeeess file must be remembered beeause

the length eannot be determined at a later t ime. A way to remember the reeord

lengths of a random aeeess file is to make the reeord length part of the name of

the f i le. For example, i f  a f i le has reeord lengths of 150, the name of the f i le

might be ABC150. The last three charaeters in the f i le name is the length of

the records in the f i le.

Below is a diagram of a random aeeess f i le with ten bytes al lowed in eaeh reeord.

File bytes, reeord bytes, f ields, and reeords al l  start numbering from zero.

file blrte:

reeord b5rte:

fields:

reeords:

91234s6789

01234s6789

--
0

#
0

l0 i l  l2 l3 l4 l5 l6 l7 lB

0123 4 5 67 8
\-.-J \--\r---,

t9

9

Eaeh reeord in this f i le can contain up to ten bytes or charaeters of information.

The maximum reeord length al lowed in any f i le is 32,767 bytes. A charaeter ean

be any number, letter, special symbol, or eamiage return. A reeord ean eontain

as many f ields as the length of the reeord wil l  al low. The earriage return is

the terminating eharaeter for each f ield in the record. Since eaeh reeord in a

random aeeess f i le ean have more than one f ield, each reeord can be thought of as

a small sequential f i le.

A I B ? 8 A B @ D E F G /A(K
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3.2 CREATING A RANDOM ACCESS FILE

The f i le eommands needed to enter data to a random fi le on a diskette are:

OPEN
WRITE
CLOSE

OPEN Statement

general form: ln PRINT D$;i'OPEN name,Lb"

where: ln is any legal l ine number.
D$ is a eontrol-D.
name is the name of a f i le.
b is the number of bvtes in eaeh reeord.

erample' 100 PRINT D$;"OPEN ALPHA,L200!!
L32 PRINT D$;"OPEN BETA,L23"
28L PRJNT D$;"OPEN ' t ;F$; ' r ,L";B

where F$ and B are variables for the f i le name and reeord
length. These variables must be set by the program before
the OPEN statement.

purlxrse: When the OPEN statement is exeeuted, the eomputer sets the
length of the reeords and reserves a 595-byte f i le buffer in
the computer. Information is stored in the buffer before i t
is  wr i t ten to the diskette.

Alternate Forms of the OPEN Statement

general form: ln PRINT D$;"OPEN name,Lb,Sstr
In PRINT D$;rrOPEN name,Lb,Dd?l
ln PRINT D$;"OPEN name,Lb,Ss,Ddrl

s is the disk drive eontrol ler slot number. The number ean
be from 1 to 7.

d is the disk drive number. The number ean be I or 2.

erample: 100 PRINT D$;"OPEN ALPHA,L2000,S4"
I32 PRINT D$;"OPEN BETA,L23,D2"
28L PRJNT D$;"OPEN FILES,L60,S7,D1"

Frrpose: An alternate form of the OPEN statement is needed when
more than one disk drive is eonneeted to the eomputer. I f
two disk drives are eonneeted to the same eontrol ler eard,
the Dd form of the statement would be used to go between

where:
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disk drive one, Dl, and disk drive two, D2. If  the two disk
drives eaeh use a eontrol ler eard, the Ss form of the OPEN
statement wil l  be used. If  more than two disk drives are
used, the f inal form wil l  have to be used to get to the eorreet
eontrol ler and disk drive.

ln PRINT D$;"WRITE name,Rxrr

ln is any legal l ine number.
D$ is a eontrol-D.
name is a f i le name.
x is the number of the reeord to be written.

110 PRINT D$;"WRITE ALPHA,RLtT
134 PRINT D$;r 'WRITE BETA,R22"
282 PRINT D$;"WRITE r ' ;F$;" ,R";E

where F$ and E are variables for the f i le name and record
number. They must be set before the statement is exeeuted.

The W RITE statement posit ions the f i le to the record to be
written. Any PRJNT statement fol lowing a WRITE statement
wil l  be printed on the f i le at the record indieated and not
on the sereen. Care must be taken to terminate print ing to
the f i le before asking for input or the question mark from
the input wil l  go to the f i le. The shortest way to stop
print ing to the f i le is to use the statement PRJNT D$.

Note: Error messages and other unwanted eharaeters ean
also get writ ten to the f i le.

Alternate Form of the WRITE Statement

W RITE Statement

general form:

rhere:

example:

purpose:

general form:

where:

example:

prrPpose:

In PRINT D$; ' 'WRITE name,Rx,ByII

ln is any legal l ine number.
D$ is a control-D.
name is a f i le name.
x is the number of the reeord.
y is the yth byte in the reeord.

120 PRINT D$;"WRITE ALPHA,Rl,B5f '
283 PRINT D$; ' IWRITE I I ;F$; ' ' ,R' ' ;Xi ' ' ,8 ' ' ;Y

For the very expert, knowledgeable, and
programmer. When the By form of the WRITE
used, writ ing wil l  start at the yth byte of the

experieneed
statement is
reeord.
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CLOSE Statement

The CLOSE statement is very important. I f  a CLOSE statement is not used, the

data from any OPEN file could be lost or bad data eould be added to the file.

If a program is stopped abnormally and files have been used in the program, it is

a good idea to type CLOSE before going on. This makes sure atl files are elosed.

general form: ln PRINT D$;"CLOSE name,r

where: ln is any legal line number
D$ is a eontrol-D.
name is a f i le name.

exemli le: 120 PRINT D$;"CLOSE ALPHA"
283 PRINT D$;"CLOSE ";F$

where F$ is a variable for the f i le name.

purpose The CLOSE statement writes al l  remaining eharaeters in the
fi le buffer to the f i le, releases the f i le from the program,
and releases the buffer associated with the f i le.

Alternate Form of the CLOSE Statement

generaf forn: ln PRJNT Dg;i'CLOSE"

pul[pse: This statement should be used near the end of a program to
make sure all files are closed.

Try the following sample programs:

problem 1: Create a random aeeess file that has the words rrone,rr ?rtwo,fr
tt three,tt trfour,rr and rrf iveft in reeords 1, 2, 3, 4, and 5,
respeetively.

pnogran 1: 10 D$ = CHR$(4)
(c3P1) 20 PRINT "STARTING THE PROGRAM',

30 PRINT D$; 'TOPEN RFONE006,L6"
40 FORI=1TO5
50 READ A$
60 PRINT D$; 'TWRITE RFONE006,R"; I
70 PRINT A$
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80 NEXT I
90 PRINT D$
100 DATA trONE",frTWOt"t tTHREE'r , r tFOURt?,t tFIVEtt

110 PRINT ' 'THE RANDOM FILE RFONEOO6 HAS BEEN' '
115 PRINT ' 'CREATEDII
120 PRINT D$;"CLOSE RFONE006i '
130 END

pnoglam Line 20 -- opens a file ealled RFONE006 with records six
deseription: bytes long.

Line 50 -- reads one item of data from l ine 100.
Line 60 - indieates which reeord in RFONE006 wil l  be

wri t ten to.
Line 70 -- the variable A$ is printed to the f i le.
Line 90 - stops writ ing to the f i le.
Line 100 -- data used.
Line 120 -  e loses f i le RFONE006.

After running this program, the f i le wil l  show up on the eatalog of the
diskette. A diagram of the f irst four reeords of RpONn006 is shown below.

f i le byte:  0 1 2 3 4 5 6 7 B 9 l0 l l  12 13 14 ls 16 17 tB t9 Z0 21 ZZ 23

reeordbyte:91234501?3 4 5 g 1 2 3 4 5 b 1 Z 3 4 5

field: I

--J
reeord: 0

problen 2: Write a program that wil l  ereate a random fi le with information
entered from the keyboard. Have eaeh reeord ten bytes long and
write entry one to reeord one, entry two to reeord two, and so on.

gogram 2: 10 D$ = CHR$(4)
(C3P2) 20 PRINT I 'PROGRAM TO CREATE RFTWOOlO' '

30 PRINT D$; 'TOPEN RFTWO010,L10' i
40 PRINT I IENTER WORDS OF LESS THAN 10 CHARACTERS' '
50 FORI=1TO3
60 PRINT 'TENTER WORD r ' ; I ; ' r  " ;
70 INPUT A$
80 IF LEN(A$) )  g THEN 60
90 PRINT D$;"WRITE RFTWO010,R"; I
1OO PRINT A$
110 PRINT D$
LzO NEXT I
130 PRINT I IDONE'I
140 PRINT D$;"CLOSE RFTWO010"
150 END

0

3

OINIE I ht 0 @ T H R E ?
E. @
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The differenee between program 2 and program 1 is slight but important.

Statement 110 PRINT D$ is inside the loop in program 2, whi le in program 1i t

is outside the loop. In program 2 it  has to be inside the loop to stop print ing to

the f i le or statement 60 PRINT "ENTER WORD rr ' I '  r r  
' r ;  would be pr inted to

the f i le. Be very eareful when ereating a program similar to this one. Make

sure the statement PRINT D$ is in the right plaee in the program.

problem 3: Write a random file that has two fields per reeord.

program 3: 10 D$ = CHR$(4)
(C3P3) 20 PRINT ' 'PROGRAM TO CREATE RANDOM FILEII

30 PRINT D$;"OPEN RFTHREE010,L10r '
40 FORI=1TO3
50 READ A$,8$
60 PRINT D$;TTWRITE RFTHREE0L0,RT'; I
70 PRINT A$
80 PRINT B$
90 NEXT I
1OO PRINT D$
110 DATA rr- l [+$ - i l ,n-2i l ,n1+2 =n,rrSrrrrrgf lQ =rrrr t lgrt
LzO PRINT I ITHE FILE HAS BEEN CREATED' '
130 PRINT D$;"CLOSE RFTHREE0I0! '
140 END

Program 3 is similar to program 1 exeept that i t  reads two data i tems at a t ime

and prints both to the same reeord in the f i le. This wil l  eause eaeh reeord to

have two f ields.

Below is a diagram of the f i le.

file byte:

reeord byte:

fidds:

reeords:

-  t l  l0 l+ lB l= l@l- I  z l@l t  I  + lz l  =

pt 2 3 4 5 67 B 9 t0 i l  t2 t3 t4 t5 t6 t7 t8 t9 20 21 2?23

p1234 s6789 01 2 3 4 5 6 7 B 9 0 t  2 3
-  r  ' - . - -  *Z

910
+ \.--."
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Statements ?0 PRINT A$ and 80 PRINT B$ were written as two statements

instead of one so that a earriage return would be placed between A$ and B$ in

the f i le. I f  the statement were written as PRINT A$,B$ no carriage return would

have been plaeed between them in the f i le and the two variables would aet as

one variable when being read from the file. There are other ways to separate

variables in a file, but they will not be diseussed here.

Speeial Statements

It is impossible to tel l  what is being written to the f i le in the above program.

If there were an error in the program, the error message would have been written

to the f i le and not the sereen. It  may even look as i f  there were no errors at

al l .  Beeause of this there are the fol lowing two special statements.

MON Statement

general form:

where:

purpose:

PRINT D$; ' r  MON,C,I ,Orr

C - displays disk commands l ike OPEN, WRITE, and CLOSE.
I .- displays the information that is read from the f i le.
O - displays the information that is writ ten to the f i le.

The three parameters--C, I, and O--ean be used in any
eombination or order.

To monitor disk aetivities sueh as when files are opened and
elosed and what is written to and read from files.

NOMON Statement

When the MON statement is used the monitoring of disk activit ies wil l  eontinue

from program to program unti l  a NOMON statement is exeeuted.

genenal form: PRINT D$;'TNOMON,C,I,O' '
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whers C - turns off monitoring disk eommands.
I - turns off monitoring items being input from a f i le.
O - turns off monitoring items being output to a f i le.

purpGe: To turn off the MON statement and stop printing of file
eommands and information taken from and sent to a f i le. I f
the MON statement is not turned off i t  earries over to the
next program or eommand.

Rerun the program above with the fol lowing statements added:

15 PRINT D$;"MON,Crr
135 PRINT D$;rrNOMON,Crr

Rerun again with:

15 PRINT D$;rrMON,O'I
135 PRINT D$;"NOMON,O' i

Rerun again with:

15 PRINT D$;rrMON,C,O'?
135 PRJNT D$;r tNOMON,C,O"

The I parameter has no meaning with this program beeause there is no input

from the diskette.
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EXERCISE SET 3A

1. What does i lrandom aeeessil  mean?

2- what is the f irst reeord number in a random aeeess f i le?

3' what is the shortest reeord length that is logieally usable in a random aecess f i le?

4' which of the fol lowing statements are eorreetly writ ten for random aeeess f i les?
For these examples D$ is a eontrol_D.

a.  PRINT D$;"OpEN FILE,,
b.  PRINT CHR$(4); ' 'CLOSE FILE' I
e.  PRINT D$;"WRITE FILE,RO,'
d.  pRINT CH R$(4);"OpEN";Fg;rr l l96rr
e.  PRINT Dg; ' ,CLOSE?'

5. Why is the CLOSE statement neeessary?

6' Write a program to print the f irst 25 prime numbers to a f i le. put the f irstprime number in reeord one, the seeond in record two, and so forth.

7' Number eaeh person in the eomputer elass sequential ly. Write the number ofpeople in the elass to reeord zero in the f i le and then write eaeh personrs name
and telephone number to the same reeord as the personrs number.

8' Write a program that wil l  al low a person to enter a f i le name and enter 25
spell ing words. Have the words saved on the f i le, one word per reeord, start ing
with reeord one.

9' Rewrite the program in problem 8 and al low room on eaeh reeord for: (1) thenumber of t imes a word was used; (Z) the number of t imes it  was spelled eoreefly;
and (3) the pereentage of t imes it  was spelled correetly.

10' Create a random fi le with the names of the students in the programming elass.
Have the f irst and last names of eaeh student in separate f ields within the samerecord. start the seeond f ield at byte 2b in the iecord.
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3.3 READING A RANDOM DATA FILE

The f i le eommands needed to read a random aeeess f i le are:

OPEN
READ
CLOSE

The OPEN and CLOSE statements were discussed in Section 3.2. The statements

are the same for this seetion.

READ Statement

general form: ln PRINT D$;"READ name,Rx'f

rhene: ln is any legal line number.
D$ is a eontrol-D.
name is a f i le name.
x is the reeord number to be read.

eranple: 130 PRINT D$;"READ AHPLA,R5"
136 PRINT D$;"READ ATEB,R0i i
284 PRINT D$; ' rREADrt;F$;r ' ,R' f ;E

where F$ is a f i le name and E is the reeord number to be read.

frrlxre: The READ statement positions the file to the reeord to be
read. Any INPUT or GET statement fol lowing a READ
statement eauses charaeters to be read from the f i le. Out-
of-data error messages will result if too mueh input is
requested from one reeord. The PRJNT D$ statement wil l
terminate reading from a f i le.

Alternate Forms of the READ Statement

general form: ln PRINT D$;"READ name,Rx,By'r

rhene: ln is any legal line number.
D$ is a eontrol-D.
name is a f i le name.
x is the number of the reeord to be read.
y is the byte in the reeord where reading is to start.

example:  130 PRINT D$;"READ ALPHA,R5,B10"
136 PRINT D$;"READ'! ;F$; ' r ,Rtr ;E;" ,8";T

purpose: For experieneed programmers. Sets the file to the byte in
the reeord where reading is to start.
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Try the following programs.

problem tl: Read and print the first, third, and fifth reeords in the file
ereated by program 1.

program 4: 10 D$ = CHR$(4)
(C3P4) 20 PRINT D$;"OPEN RFONE006,L6"

30 I=1
40 PRINT D$;"READ RFONE006,Ri ' ; I
50 INPUT A$
60 PRINT D$
70 PRINT A$
80 I=I+2
90 IF I<7 THEN 40
100 PRINT D$; 'TCLOSE RFONE006"
110 END

If program 1 and program 4 are entered and exeeuted eorreetly, the output wil l  be:

ONE
THREE
FIVE

problem 5: Randomly read two reeords from the file ereated by program
3. Ask for the answer to the question and eheek for the
eorreet answer.

pnogram 5: 10 D$ = CHR$(4)
(CgP5) 20 PRINT D$;"OPEN RFTHREE010,L1OII

30 FORI=1TO2
40 J=INT(RND(I)*3)+1
50 PRINT D$;" READ RFTH REE010,R";  J
60 INPUT Q$,A$
70 PRINT D$
80 PRINT 'TWHAT IS " ;Q$;
90 INPUT B$
lOO IF B$ = A$ THEN PRINT ' 'CORRECT' '
110 IF B$ A$ THEN PRINT ' 'WRONG THE ANSWER

IS ' r ;A$
120 NEXT I
130 PRINT D$;"CLOSE RFTHREE01O' '
140 END

pBogram Line 40 -- the random number J is generated.
descript ion: Line 50 -- the f i le RFTHREEO1O is set so reeord J ean be read.

Line 60 -- the question and answer is read from reeord J.
Line 80 - the question is asked.
Line 90 -- the answer is entered.
Line 100 and 110 -- eheeks to see if  the answer is eorreet.

Program 3 in Seetion 3.2 and program 5 above show how to ereate a random file of

questions and answers and then have them randomly asked.

46



EXERCISE SET 3B

1. What does the READ statement do?

2. What is the general form of the alternate READ statement?

3. Which of the fol lowing statements are eorreet forms of the random aeeess f i le
READ statement?

a. PRINT D$;r 'READ ABC,L6"
b. PRINT D$;"READ rr ;F$;n,R3' f
e.  PRINT "READ XYZ,RO'!
d.  PRJNT CHR$(4);"READ QA,R";P
e. PRINT CHR$(4);"READ GHO23"

4. Using the random fi le ereated in question 6 of Exereise Set 3A, print the sixth,
twelfth, and eighteenth prime numbers.

5. Write a program that wil l  verify that the f i le created in question 7 of Exercise
Set 3A is eoneet.

6. Write a program to use the f i le created in problern 9 of Exercise Set 3A. Have
the program randomly seleet spelling words and keep track of how many times
eaeh was used and spelled eorrectly, and the percentage of times eaeh was
spelled eorreetly. Write the information baek to the f i le.

7. Write a program that wil l  read and print only the last names f rom the f i le ereated
in problem 10 of Exercise Set 3A.
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3.4 CORRECTING AND ADDING TO A RANDOM ACCESS FILE

Correcting a Fi le

To ehange data in a random file, the reeord to be ehanged, the number of fields
in the reeord, and the number of eharacters in the f ields are important to know.

Try the fol lowing program:

problem 6: Using the file from problem 1, ehange reeord 1 to six and reeord 3
to seven.

prugram 6: 10 D$ = CHR$(4)
(C3P6) 20 PRINT ' 'STARTING PROGRAM''

30 PRINT D$;"OPEN RFONE006,L6"
40 PRJNT D$;"WRITE RFONE006,R1I i
50 PRINT 'ISIX' '
60 PRINT D$
70 PRINT I IPRINTING NOW AT RECORD 3' '
80 PRINT D$;"WRITE RFONE006,R3' i
9O PRINT ' 'SEVEN'I
lOO PRINT D$
110 PRINT ' IFINISHED - CLOSING FILE' I
120 PRINT D$;"CLOSE RFONE006"
130 END

A diagram of what RFONE006 now looks l ike is shown below:

S i X w T W 0 @ S E V E N G)
g1 ? 3 4 s 67 B 9 lp i l  12 13 14 15 16 17 18 19 2021 ?223

01234 50. l23 4 s p 1 2 3 4 5 0 1 ? 3 4 5

099

reeords:0123

There were no problems in making the two changes beeause the new data had the same
number of charaeters as the old data.

file byte:

record byte:

fields:
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problem ?:

prcgram 7:
(c3P7)

reeord.s:

Write a program that will do modifications to questions or answers
in the f i le ereated by program 3. To test the program, ehange
question 1 to "0-2=rr, but donrt change its answer.

10 D$ = CHR$(4)
20 PRINT D$;"OPEN RFTHREE010,Ll0t l
30 PRINT I 'WHICH PROBLEM DO YOU WANT TO CHANGEI?
40 INPUT P
50 PRINT D$;"READ RFTHREE010,R";P
60 INPUT Q$,A$
70 PRINT D$
80 PRINT t 'PROBLEM IS " ;Q$;"  ANSWER IS " ;A$
90 PRINT l |WHAT IS THE NEW QUESTION";
1OO INPUT Q$
110 PRINT ' IDO YOU WANT TO CHANGE THE ANSWER'I ;
120 INPUT B$
130 IF LEFT$(B$, l )  -  r r l l r  GOTO 160
140 PRINT I 'ENTER THE ANSWERII;
150 INPUT A$
160 PRINT D$; 'TWRITE RFTHREE010,R";P
170 PRINT Q$
180 IF LEFT$(B$, l )  = r tyt t  THEN PRINT A$
190 PRINT D$
200 PRINT D$; i 'CLOSE RFTHREE010' i
210 END

When this program is run and problem 1, ' t -10r8=rt ,  is  ehanged to rrO-2=tr ,  but  the answer
is not changed, the data f i le wil l  have bad information in i t .

A diagram of the new RFTHREE01O is shown below:

I I ol - l  2 l  = l@l =l@l- |  z l@l r +l ? |  =

f i le byte g 1 2 3 4 5 6 7 8 9 10 l l  12 t3 14 t5 t6 t7 t8 t9 Z0 21 ZZ 23

record byte: g 1 2 3 4 5 6 7 8 9

fietd.s:
+

b

91234
r-.-..-Y

0

7899123

-- 

\..-.-
2D

\-G'

2

56
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Reeord 1 now has three fields. The first field is 'r0 - 2 = il, th€ seeond field is rr=n, Bnd

the third f ield is 'r-2". Sinee the seeond f ield is the answer to the questions, the answer

to question 3 wil l  be n=rr. This type of problem, where extra f ields are being ereated in

a reeord, wil l  show up when fewer eharacters are rewritten to a reeord than were in

the record to start with. I f  al l  f ields are always rewritten to the reeord, more f ields

may be ereated, but the extra f ields should not interfere with the program.

Adding to a Random Aeeess File

There are no speeial tr icks in adding to a random access f i le. The same program used

to create a random file ean be used to add to the file. Adding to a random file is done

by sett ing the reeord on the WRITE statement to a reeord past the eurrent end of the f i le.

pnoblem 8: Add to the file ereated with problem 1.

problem 8: 10 D$ = CHR$ (4)
(C3P8) 20 PRINT D$;"OPEN RFONE006,L6t '

30 PRINT ' 'ENTER A STRING WITH LESS THANI'
40 PRINT I ISIX CHARACTERS'I
50 INPUT S$
60 rF LEN (S$) )  S rnnN gO
70 PRINT ' 'WHICH RECORD SHOULD THIS GO TO' ' ;
80 INPUT A
90 PRINT D$;"WRITE RFONE006,R";A
1OO PRINT S$
110 PRINT D$

! L20 PRINT D$;"CLOSE RFONE006i '
130 END

The only problem with a program l ike this is that a reeord may get over-written and

destroyed. A good way to keep track of the number of reeords that have been written

to the f i le is to save the number of the last record written in reeord zeto.
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EXERCISE SET 3C

1. If  both the question and answer were rewritten to reeord 3 in problem 7, how
many fields would there be in reeord 3 and what would they be?

2. What would happen if  more eharaeters are rewritten to a reeord of a random
aceess file?

3. Why is i t  important to know how many f ields there are in eaeh record?

4. How ean the number of eharaeters in a f ield be found?

5. What ean be done to make sure more f ields are not ereated in a reeord of a
random fi le?

6. Write a program to make ehanges to any reeord in the f i le RFTWO010, ereated
in program 2 in Section 3.2.

7 . Write a program that wil l  al low ehanges to the spell ing words in the f i le ereated
by problem 9 in Exereise Set 3A. Make sure to set the eounters (t imes used,
t imes eoneet, and percentage correct) baek to zeto.

8. Write a program that ean cheek and eorreet the eontents of the f i le created by
problem 10 in Exercise Set 3A.

9. Use the program from problem 6, Exereise Set 3A and add the next ten prime
numbers to the f i le.

10. Rewrite the program from problem 9, Exercise Set 3A so that words ean be
added to the f i le. In reeord zero keep traek of the number of words in the f i le.

11. Write a program that wil l  add n&mes to the f i le ereated by the program in
problem 7, Exereise Set 3A. What is used to know whieh reeord to start ing
wri t ing to?
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Beview - Chapter 3

In Chapter 3, random fi les eommands were introdueed.

PRINT D$;"CLOSE A"

The CLOSE statement is needed to insure
on the f i le.

the safety of data

PRINT D$;rrMON,C,I ,Oi l

The MON statement is needed to help show what f i le eommands
are being exeeuted and to tel l  what is being written to and
read from fi les.

NOMON Statement

general form: PRINT D$;"NOMON,C,I ,O'r

The NOMON statement is needed to turn of f  the MON
statement.

OPEN Statement

general form: PRINT D$; 'TOPEN A,L60t '

The L parameter must be in the statement.  The OPEN
statement is needed before a f i le can be read from or writ ten
to. The L indieates the length of the reeords in the f i le.

READ Statement

general form: PRINT D$;rrREAD A,R10'r

The R parameter is optional, but needed most of the t ime.
The READ statement is needed so that a f i le ean be read
from. The R indieates the reeord in the f i le to be read.

CLOSE Statement

general form:

MON Statement

genePal form:
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W RITE Statement

general form: PRINT D$;'TWRITE A,R6rl

The R parameter is optional, but needed most of the t ime.
The W RITE statement is needed to set a f i le so that i t  ean
be written to. The R indieates the reeord in the f i le to be
written to.

The problems and examples given should be studied, entered into the computer, and

exeeuted before proeeeding to the review quiz.
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SAMPLE PROGRAM

PROBLEM C3P9

Below is a sample prograrn whieh demonstrates both reading and writ ing to a random fi le.

10 TEXT:HOME
20 D$=CIIR$(4)
30 PRINT D$;t 'OPEN SAMPLEC3P9,L20,D1t '
40 VTAB 3: PRINT TTWHICH PROBLEM DO YOU WANT TOtr :  PRINT ITCHANGE

(1-3)" ; :  CALL -958
50 INPUT P$
60 rF vAL (P$) < 1 0R VAL (p$) )  s ' rHnr.{  +O
70 P- (VAL(P$)-1")*2+1
B0 PRINT D$; '?READ SAMPLEC3Pg,R'r ;P
90 INPUT Q$,A$
1OO PRINT D$
110 VTAB 6: PRINT r tTHE PROBLEM IS " ;  Q$ :  PRINT ' 'THE ANSWER IS";A$
120 VTAB 9: PRINT "WHAT IS TI{E NEW QUESTION";:  INPUT Q$
130 VTAB 12: PRINT rrDO YOU WANT TO CHANGE THE ANSWER "; :  CALL -958
140 INPUT B$:B$ = LEFT$ (B$,1)
150 IF B$< > "N" AND B$ <> "y l '  THEN 130
160 IF B$ _ 

' 'N' I  THEN 180
1?0 VTAB 15: PRINT "ENTER THE ANSWER tt ; :  INPUT A$
180 PRINT D$; 'TWRITE SAMPLEC3P9,R";P
190 PRINT Q$
2OO PRINT A$
210 PRINT D$
220 PRINT D$;TICLOSE SAMPLEC3Pg"
230 END
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Review Quiz - Chapter 3

1.

o

Which

a.
b.
q.
o.
e.

Which

a.
b.
e.
d.
e.

Which

a.
b.
e.
d.
e.

of the fol lowing statements are eorreet for a random fi le OPEN statement?

PRINT D$;"OPEN Fi l ,L lO
PRINT | |D$;OPEN F,L10r '

Fftl NT Ef,F8bt8il" p.ilu,, F,L 10"
PzuNT D$: ' 'OPEN Ff '

of the fol lowing statements are eorrect for a random fi le WRITE statement?

PRINT CHR$(4);"WRITE Fl '
PRINT CHR$(4);"WRITE F,R";8
PRINT D$;"W RITE ";F$; ' rR60'r
PRINT D$;" WRITE ";F$;r t ,R6,810"
PzuNT "D$;WRITE ";F$,R12

of the fol lowing statements are eorreet for a random fi le CLOSE statement?

PRINT "CLOSE A"
PRINT D$;"CLOSE"
PRINT D$;"CLOSE,A!!

3.

PRINT
PRINT

CHR$(4);"CLOSE Atr
CHR$(4);  CLOSE;F$

fol lowing statements are written eorreetly for a random fi le READ

D$;"READ F$"
CHR$(4);"READ F"R7
CHR$(4);"READ ";F$,R12
D$;"READ F,R"; I
D$;rrREADrf F

fol lowing MON statements are written eorreetly for random fi les?

D$;t 'MON,C,I"
D$; 'TMON,ALL"
D$;"MON,INPUT"
D$;trMON,O'?
D$;t 'MON,O,I ,Cr l

fol lowing NOMON statements are written eorreetly for random fi les?

cHR$(4);"NOMON"
D$;r 'NOMON,I ' r
CHR$;?rNOMON,C,O"
D$;"NOMON,O"
CH R$(4); t '  NOMON,C,I ,O"

4. Whieh of the
statement?

a. PRINT
b. PRJNT
C. PRINT
d. PRINT
e. PRINT

Whieh of the

a. PRINT
b. PRINT
e. PRINT
d. PRINT
e. PRINT

Whieh of the

a. PRINT
b. PRINT
e. PRJNT
d. PRINT
E. PRINT

5.

6.
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8.

10.

Write a program that will put student names, total points scored on tests, and
total tests taken on a random aeeess f i le. Number eaeh student and put the
data for each student on the eorresponding reeord in a random file. To start,
put zeros for total points and tests taken.

Write a program that wil l  update the student data from problem 7. Be able to add
a test score to the total points and inerease the total tests taken.

9. Modify the program from problem 8 to keep traek of total points scored and
total tests taken bv the elass on reeord zero of the f i le.

Write a program that wil l  al low students to get their individual data from the
fi le used in problem 8. Aiso print out the students' average points per test and
the elassts average points per test.
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4.1

CEAP?ER 4

BINARY FILES

Init ial Remarks

When you are preparing to work with binary data f i les, the data to be made into

the f i le must be analyzed. The data must be plaeed into the f i le in an organized

manner so that i t  ean be retr ieved with l i t t le effort. Before beginning you must

remember that one eharaeter in a str ing wil l  take up one byte of eomputer

memory and that one byte of memory ean only hold the numbers from 0 to 2Sb.

After analyzing your data you must determine the amount of memory the data

wil l  take up. When the amount has been determined, you must deeide if  and

where the f i le wil l  f i t  into the eomputerrs memory.
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4.2 CREATING A BINARY DATA FILE

One program statement and one f i le command are needed to create a data f i le.
The statement is POKE and the f i le eommand is BSAVE.

POKE Statement

generul form:

where:

example:

purpose:

BSAVE Statement

general form:

where:

example:

[mFpose:

Try the fol lowing

problem 1:

ln POKE a,n

ln is any legal l ine number.
a is a legal memory address.
n is a number from 0 to 2bb.

10 POKE 31500,16
20 POKE ?69,123

To ehange the eontent of a memory loeation or to store data
in a memory loeation. The memory locations ean have an
address from 0 to the maximum amount of memory in the
eomputer.  For a 16K Apple i t  is  16,384; for  32K i t  is  32,?68,
and for 48K i t  is  49,152. I f  data is pOKEd into certain
memory loeations, the operations of the eomputer or eomputer
program may be altered.

In PRINT D$; ' 'BSAVE name,Ax,LyI I

ln is any legal l ine number.
D$ is a eontrol-D.
name is the binary f i le name.
x is the start ing address of the f i le. I f  x is in hexadeeimal, i t

must be preeeded by a $.
y is the length of the f i le. I f  y is in hexadeeimal, i t  must

be preeeded by a $.

30 PRINT D$; 'TBSAVE AJT,A31000,L5400tt
40 PRINT D$;"BSAVE NAUC, A$400,L8192"
50 PRINT D$;"BSAVE PDM,4$4000,L92006tt

To save the exaet bit-by-bit information in a range of memory
loeations.

sample programs:

Write a program that wil l  save the
items in a binary f i le. The data
64, 200, 129, 0,  11,  251, 72, lg l ,
23L, 2t6,  19,  66, 25.

fol lowing 25 numeric data
is 8,  92,  16,84, 32, 168,
3,  99,  255, 54, 247, l0g,
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probfem
diseussion:

program 1:
(c4P1)

pnogram
diseussion:

Each byte or memory loeation in the Apple eomputer ean hold a
number from 0 to 255. Since the 25 data i tems are al l  less than
255, there is no problem with too big of a number. I f  a 32K Apple
is now being used, the best plaee to POKE data is above HGR and
below DOS, between memory locatons 16385 and 22015. HIMEM
must be set below the start ing address of the binary data, or the
data or program wil l  be destroyed.

10 HIMEM:16400
20 D$ = CHR$(4)
30 FORI=1TO25
40 READ A
50 B=16400+I
60 POKE B,A
70 NEXT I
80 PRINT D$, ' 'BSAVE BDF,A164O1,L25I '
90 DATA 8,92,1_6,84,32,168,64,200,128,0,11,251
100 DATA 72,18'1,3,99,255,54,247,108,231,216
110 DATA 19,66,25
I2O END

Between memory loeat ions 16385 and 22015 there are 5630 bytes
of memory to store data. The program only needs 25 bytes, so i t
does not matter where between 16385 and 22015 i t  is  POKEd.

Line 10 --  h igh memory is set  to 16400.
Line 50 ---  B is set  to where the next data i tem wi l l  be POKEd.
Line 60 -- the data is POKEd into memory.
Line 80 --- the binary data f i le I 'BDFI' is saved with start ing

address 16401 and a length of 25.

program 2: Rewrite program 1 to handle the following 25 data items. The data
is 1?.6,  I2.4,  32,  9.2,  101.5,  66.1,  98.6,  200, 7.2,  12.8,  2L,1,  43.7,
182, 0,  76.5,  57.1,  81.1,  19.9,  13.3,  12.2,  6,3,9.2,  11.3,  182.6,  133.6.

pnoblem When a deeimal number is POKEd into memory, only the integer
discussion: part is saved. The deeimal part of the number is dropped off and

lost. Sinee some of the above data is to the tenths plaee, al l  of
the data must be mult ipl ied by ten to make them all  integers. I f
some were to the hundredths plaee, al l  would have to be mult ipl ied
by 100. After the date is mult ipl ied by 10, a seeond problem arises:
the data is greater than 255. Sinee the data is over 255, eaeh wil l
take two bytes of memory, Some of the data is st i l l  less than 256
and would f i t  into one byte, but to make the data easier to read
baek into variables, two bytes wil l  be used for eaeh.

Data i tems larger than 255 must be eonverted so that they ean be
POKEd into two bytes. The two bytes that wil l  make up a data
item wil l  be ealled the "high byte[ and the rf low byte.r '  The high
byte is found by taking the integer part of the data i tem divided
by 256. The low byte is the remainder of the data i tem divided
by 256. If  a data i tem is less than 256, the high byte wil l  be zero
and the low bvte the item itself.
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program 2: 10 HOME
(C4P2) 20 HIM EM:16400

30 D$ = CHR$(4)
40 FORI=LTO25
50 READ A
60 A=A*10
70 VTAB 10 :  HTAB t5 :  PRINT I
80 L=A
90 H=0
1OO IF A < 256 THEN 130
110 H=INT(A/256)
120 L=(A/256 - INT(A/25i l )  *256
130 POKE(16401 + ( I  -  1)  *  2) ,H
140 POKE(16402+(l  -1)*  2) ,L
150 NEXT I
160 DATA r7 .6,L2.4,32,9.2, t0L.5,66.1,98.6,200,7 .2
1?0 DATA L2.8,21.L,43.7,L82,0,76.5,57.1,81.1,18.8
180 DATA 13.3,12.2,6.3,8.2,11.3,182.6,133.6
190 PRINT D$;! 'BSAVE 8FR,A16401,L50t '
2OO END

prognm Line 20 -- set HIMEM to 16400.
explanation: Line 50 - read a data item.

Line 60 - mult iply data by 10 to make them all  integers.
Line 100 -  eheek i f  data is less than 256.
Line 110 - i f  data is more than 255, f ind the integer part

of the data i tem divided by 256.
Line 120 -- f ind the remainder of the data i tem divided bv 256.
Line 130 -  POKEs the high byte.
Line 140 - POKEs the low byte.
Line 190 - saves the binary data f i le. The length is 50 sinee

eaeh data i tem takes two bytes.

goblem 3: Write a program that will save the following five alpha data items
in a binary f i le. The data i tems are ItABCtr, rfXYTrr, rtQW RTY'i,
i lMPLSn, TT RNBIAi l .

problem The first step in making alpha data into a binary file is to find the
fissrnsien: data item with the most eharaeters, in this ease five. Eaeh item

wil l  then take up f ive bytes of storage to make reading the item
baek into variables easier. The charaeters in the str ing are eonverted
to their numerie equivalent with the ASC funetion. If  an i tem is
Iess than f ive eharaeters, the remaining bytes i t  wil l  take up wil l
be POKEd with 32, the equivalent of a spaee.

ptogram 3: 10 HOME
(C4P3) 20 HIMEM:16400

30 D$ = CHR$(4)
40 FORI=1TO5
50 READ A$
60 FORJ=lTOLEN(A$)
70 B$ = MID$(A$,J,1)

60



80 B = ASC(B$)
90 P=16401 +(,1 -1)+(I-1)*5
1OO POKE P,B
110 NEXT J
L20 IF LEN(A$) = 5 THEN 170
130 FORJ=LEN(A$)+1TO5
140 P=16401 +(,1 -1)+(I-1)*5
150 POKE P,32
160 NEXT J
170 NEXT I
180 DATA "ABCil,T'XYZ"' 'QWRTYil,nMPLS'I,nRNBIA'
190 PRINT D$; ' IBSAVE SBF,A1640L,L25n
2OO END

program Line ?0 -- B$ is one eharaeter of the string A$.
explanation: Line 80 - B is the decimal equivalent of B$.

Line 90 - P is the memory address where B wil l  be POKEd.
Line 100 - B is POKEd into Apple memory address P.
Line 120 - 160 -- i f  the length of A$ is less than f ive

eharaeters, 32 (spaee) is POKEd in the remaining bytes.
Line 190 - the binary f i le SBF with length 25 is saved.
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EXERCISE SET 4A

1. Wri te the statement that  wi l l  POKE 68 into memory locat ion 1?000.

2. What happens when a number greater than 255 is POKEd into the eomputer
memory?

3. Define "binary f i le.r '

4. what would be the high byte and low byte of the number 28865?

5. What is the largest number that ean be pOKEd into two bytes?

6. Wri te the two statements that  wi l l  POKE 862 into memory locat ions 1?500
and 17501.

7. Why are spaees plaeed in any unused bytes in a binary str ing data i tem?
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4.3 READING A BINARY DATA FILE

To read a binary data f i le, the f i le eommand BLOAD and the program statement
PEEK are needed.

PEEK Statement

general form: ln x = pEEK (y)

rhere ln is any legal line number.
x is any numerie variable.
y is an Apple memory loeation.

examli le: 60 L = PEEK (1?000)
70 P=PEEK(?68)

purpose: To read the eontent of a memory loeation and store the
eontents in a variable.

BLOAD Statement

general form: ln PRINT Dg;'TBLOAD name, Ax"

rhere: ln is any legal line number.
D$ is a eontrol-D.
name is a binary f i le name.
x is the address to start loading the file.

eranple 80 PRINT Dg;"BLOAD AJT,A31000"
90 PRINT fg;"Bl ,OAD NAUC,A$4000"

purpce: To place the contents of a binary file into the eomputerrs
memory, start ing at a specif ie location.
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problem 4: Write a program that will print the fifth, tenth, twentieth,
and twenty-f i f th data i tems in the binary f i le 'rBFR'r ereated
by program 2.

pnogram 4: 10 HOME
(C4P4) 2A HIMEM:16400

30 D$ = CHR$(4)
40 PRINT D$;"BLOAD BFR,A16401"
50 FORI=5TO25STEP5
60 H = PEEK (16401 + ( I  -  1)  *  2)
70 L = PEEK (16402 + ( I  -  L)  *  2)
80 N=(H*256+L)/10
90 PRINT I ,N
1OO NEXT I
110 END

program: Line 40 -- loads the f i le BFR off of the diskette and into the
eomputerrs memory.

Line 60 - the high byte is found.
Line 70 - the low byte is found.
Line 80 - the number is ealeulated. The number is divided

by 10, beeause al l  of them were mult ipl ied by 10 in
program 2.

problem 5: Write a program that will print the seeond and third data items in
the binary f i le ' iSBF" ereated by program 3.

program 5: 10 HOME
(C4P5) 20 HIMEM:16400

30 D$ = CHR$(4)
40 PRII IT D$;"BLOAD SBF,A16401' t
50 A=2
60 s$ - rnf
70 FORI=1TO5
80 P = 16401, + (R -  1)  t  b + ( t  -  1)
90 Q = PEEK(P)
100 S$ = S$ + CHR$(a)
110 NEXT I
120 PRINT S$
130 A=A+1
140 IFA=4THEN160
150 coTo 60
160 END

Ploglam Line 40 -- the binary f i le SBF is loaded into the eomputerrs memory,
explanadon: starting at address 16401.

Line 80 -- the memory loeation to pEEK is found.
Line g0 - the memory loeation is PEEKed.
Line 100 -- the number in the memory loeation PEEKed is eonverted

to the alpha equivalent and added to the str ing S$.
Line 120 - the data i tem is printed.
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EXERCISE SET 48

1. Wri te a statement that  wi l l  PEEK memory loeat ion 17000.

2. If  the high byte of a number is in memory loeation 16384 and the low byte is
in memory loeation 16385, write the statement needed to f ind the number.

3. Can a binary data f i le be run?

4. Write a program that wil l  read any of the data i tems of a binary data f i le. The
fi le starts at memory loeation 17501 and eaeh numerie data i tem requires two
bytes of memory. (Use the Binary Data Fi le SBF from program 3 to test your
program.)

5. Write a program that wil l  read any of the data i tems in a binary f i le that starts
at memory loeation 31501 and eontains alpha data that requires ten bytes of
memorv eaeh.
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Review - Chapter 4

Chapter 4 explained how to create and read a binary data file. The following

statements were introduced:

BLOAD Statement

general form: PRINT D$;'TBLOAD 8,420000'r

The BLOAD statement is used to plaee a binary f i le into the
eomputerrs memory from a diskette at the loeation speeif ied
by the A parameter.

BSAVE Statement

genenal form: PRINT D$;"BSAVE 8,A16000,L60r'

The BSAVE statement is used to save a group of memory
loeations start ing at the address speeif ied by the A parameter
and to save the number of memory loeations specif ied by the
L parameter.

PEEK Statement

genenal form: L = PEEK (176)

The PEEK statement is used to read the eontents of a memorv
loeation.

POKE Statement

gpneral form: POKE 176,8

The POKE statement is used to ehange the eontents of a
memory loeation.

The problems and programs presented in the ehapter should be studied, entered into

the computer, and run. To make other binary data f i les, the same programs

eould be used. The only ehanges would be the data, the start ing address, and

the length of the f i les.



SAMPLE PROGRAMS

The following programs show how binary data files eould be used in an applieation.
The program wil l  determine the weight range for 15-18 year-olds, given their sex, age,
and height.

PROGRAM C4P6

The f irst program is used to ereate the binary data f i le to be used in the main program.
The f irst data that is POKEd into memory is the height and weight for lS-year-old
females and the last data POKEd is the height and weight for 18-year-old males.

10 HOME
20 HIMEM:20000
30 D$ = CHR$ (4)
40 FORI=1TOB
50 IF I< 5 THEN VTAB 10: PRINT ?IDATA FOR FEMALE AGE r ' ; I  + 14;fTBEING

ENTERED'I
60 IF I  > 4 THEN VTAB 10: CALL -  868: PRINT "DATA FOR MALE AGE "; I  +

10;"  BEING ENTEREDTI
70 FORJ=1TO14
80 H=0
90 READ A
100L=A*10
110 IF L< 256 THEN 140
120H=INT(L/256)
130 L =(L/256 - INT(L/256))*  256
140 poKE (20000 + ( l  -  1)  *  28 + ( ,1 -  1)  *  2) ,H
150 POKE (20000 + ( l  -  1)  *  28 + ( .1 -  1)  *  2 + 1),L
160 NEXT J
1?O NEXT I
180 PRINT D$; 'TBSAVE SAMPLEC4P6,A20000,Ll20' '
190 DATA 59.1,89,61.1,97.4,62.1,105.1,63.4,113.5,64.9,123.9,66.2,1.38.1,6?.6,155.2
200 DATA 59.4,91.8,61.5,100.9,62.4,108.4,63.9,LL?,65.2,L27.2,66.5,141.1,6?.7,L57.7
210 DATA 59.4,93.9,61.5,102.8,62.6,110.4,64,119.1,65.4,129.6,66.?,143.3,67.8,159.5
220 DATA 59.4,94.5,61.5,103.5,62.6, IL l .2,64,119.9,65.4,130.8,66.?,114.5,6?.8,160.?
230 DATA 59.7,91.3,62.1,99.4,63.9,108.2,66.1,120.1,68.1,135,69.6,147.8,71.6,161.6
240 DATA 61.6,103.4,64.1,111,65.8,118.7,67.8,L29.7,69.5,114.4,70.7,r57.3,73.1,170.5
250 DATA 62.6,110.5,65.2,11?.5,66.8,124.5,68.4,136.2,70.1,151.4,71.5,164.6,73.5,175.6
260 DATA 62.8,113,65.5,120,6?,127.1,68.?,139,70.4,155.?,71.8,169,73.9,L79
2?O END
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PROGRAM C4P7

The following program is the main program that uses the binary data file ereated by
the program C4P6.

10 HOME
20 HIMEM: 20000
30 D$ -  cHR$ (4)
32 HOME :  VTAB 4: PRINT I 'THIS PROGRAM WILL DETERMINE THE' ' :  PRINT :

PRINT'IWEIGHT RANGE FOR PEOPLE AGED 15-18. ' '
35 VTAB 20: HTAB 5: PRINT "ENTER A SPACE TO CONTINUE";:POKE - 16368,0:

GET A$: PRINT
40 VTAB 3: HTAB 5: PRINT IENTER YOUR SEX (M OR F)"; :  CALL -  958
50 INPUT 5$:S$ = LEFT$ (S$,1):  IF S$1. )  r r14rr  AND S$ (  )"F" THEN 40
60 VTAB 7: HTAB 5: PRINT "ENTER YOUR AGE (15-18)"; :  CALL -  958
?0 INPUT A$:A = VAL (A$):  IF A < 15 OR A > 18 THEN 60
80 VTAB 11: HTAB 5: PRINT "ENTER YOUR HEIGHT (INCHES)"; :  CALL -  958
90 INPUT H$:H = VAL (H$):  IF H < = 0 THEN 80
100 PRINT D$;"BLOAD SAMPLEC4P6,A20000"
110A1 =[-15:IFS$="M"THENA1 =41 +4
115 51$ ='TFEMALE' i :  IF S$ -  nM'r  THEN 51$ = "MALE"
120Wl =0
130 AD = 20000 + A1 * 28
140FORI=1TO7
150 HE = PEEK (AO + ( I  -  1)  *  4)  *  256 + PEEK (eO + 1 *  ( I  -  1)  *  4)
155H8=HE/10
160 W2 = PEEK (RO + 2 + ( I -  1)  *  4;  *  256 + PEEK (Rn + t  *  ( t  -  1)  *  4)
165 W2 = \N2 /  L0
1?O IF U (  HN AND W1 = O THEN 210
180 IF g (  HE THEN 220
190 Wl = W2
2OO NEXT I
210 HOME :  VTAB 5: PRINT "SORRY, I  DO NOT HAVE DATA FOR ":  PRINT :  PRINT

rrA " .S1$. ' r  AGED r ' ;A; ' r  WITH":  PRINT :  PRINT ?'A HEIGHT OF ";H;"  INCHES": GOTO
230

220 HOME :  VTAB 5: PRINT "I  BELIEVE A ' r ;S1$;"  AGED ";A; ' r  WITH":  PRINT :  PRINT
'rA HEIGHT Ot ' t ;Hi"  INCHES": PRINT: PRINT "SHOULD WEIGH " 'Wl;r t  TO ";W2;"
POUNDS.I I

230 END
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Review Quiz - Chapte 4

1. Write a statement to POKE 163 into memory location 24092,

2. Whieh of the fol lowing BSAVE statements are eorreetly writ ten?

a. PRINT CHR$ (4);"BSAVE A8C,L123,A16000"
b. PRINT ' 'BSAVE CDE,A16()OO,L16' '
e.  PRINT CHR$(4);"BSAVE XYZ,A17000,L20t l
d.  PRINT D$;I IBSAVE";F$;"A17000,L20"
e. PRINT D$;"BSAVE";F$

3. Wri te a statement to PEEK at memory loeat ion 23891.

4. Whieh of the fol lowing BLOAD statements are eorrectly writ ten?

a. PRJNT D$;"BLOAD ABCn
b. PRINT CHR$ (4);"BLOAD XYZ,L60"
e. PRINT CHR$ (4);"BLOAD QWE,A17362' l
d.  PRINT CHR$ (4);"BLOAD";F$;" ,A16742' l
e.  PRINT D$;"BLOAD CE,A1?L?L,L?L[
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CHAPTER 5

SPECIAL FEATURES AND UTILITY PROGRAMS

5.1 EXEC FILES

Unlike other f i les that eontain programs or data, EXEC fi les eontain eommands or

program statements. The commands or statements are written on the f i le just as

you would normally type them on the keyboard. A program that ereates this type

of f i le simply opens a f i le and writes eaeh eommand or statement to the f i le.

In order to exeeute the eommands and statements in the f i le at a later t ime,

type: EXEC name. The fol lowing f i le eommands are used to ereate EXEC fi les:

OPEN
WRITE
CLOSE
EXEC

generd form: EXEC name (immediate command)
ln PRINT D$;"EXEC namert (as used in a program)

where: ln is a legal line number.
name is any f i le name.

exanple: EXEC FILE6
46 PRINT D$;r 'EXEC FILE6"

goblem 1: Create a program that will allow the user to type in Apple
eommands for later exeeution.

program 1: 10 D$ -- CHR$ (4)
(C5P1) 20 PRINT D$;"OPEN STATEMENTS"

30 PRINT ' 'HOW MANY COMMANDS WILL BE ENTERED' '
40 INPUT N
50 PRINT NENTER A COMMAND AFTER EACH QUESTION

MARKI'
60 FORX=1TON
7O INPUT A$
80 PRINT D$;"WRITE STATEMENTSTT
90 PRINT A$
1OO PRINT D$
110 NEXT X
120 PRINT D$;"CLOSE STATEMENTS"
130 PRINT D$
140 END

70



program The commands written to the f i le STATEMENTS ean now be exeeuted
decription: in either of the following two ways:

In immediate mode bY tYPing

EXEC STATEMENTS

or by putt ing the fol lowing statement in a program

123 PRINT D$;"EXEC STATEMENTS"

problem 2: Create a program that creates an EXEC file that will load, list,
and run a program named tHTt. The program HT is saved on the
diskette.

progran 2: 10 D$ = CHR$ (4)
(C5P2) 20 PRINT D$;"OPEN STATEMENTSI"

30 PRINT D$;t 'WRITE STATEMENTSI ' '
40 READ A$
50 PRINT A$
60 IF A$ = ' iRUN" THEN 80
?0 coTo 40
80 PRINT D$;"CLOSE STATEMENTSi l '
90 DATA "LOAD HT't, t 'LIST',rr, rrRUN''

1OO END

progtam
decription: The EXEC file ean now be exeeuted by typing either

EXEC STATEMENTS1

or putt ing the fol lowing statement in a program:

246 PRINT D $;"EXEC STATEMENTSl ' l
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5.2 CHECKING FOR ILLEGAL FILES

Many t imes when writ ing programs that use f i les, you want to ask the user to

enter the name of the f i le to be used in the program. If  the user enters a f i le

name that is improper, the program wil l  terminate with an error. The error is

usually "END OF DATA'bee&use the f i le did not exist and the program errored

when it  tr ied to read from the f i le. What happened is that the OpEN statement

did not f ind a f i le with the name entered, so i t  added the f i le name to the

CATALOG. The READ statement prepared the f i le for reading, but when the

INPUT statement was exeeuted no data was found and the program terminated.

When this happens the CATALOG of the diskette wil l  l ist al l  of the improper

f i le names that had been entered. The f i le names wil l  eaeh take up one seetor

of storage and f i les wil l  have to be deleted to eiean up the CATALOG list ing.

By using the APPLESOFT statement ONERR this problem can be el iminated.

ONERR statement

Intereepts errors that terminate programs. There is more about ONERR in Seetion
5.?.

general form: ln ONERR GOTO tn

whers ln is any legal line number

example: 10 ONERR GOTO 1000

Try the fol lowing program:

problem 3: Create a program that wit l  determine whether a f i le is a legal f i le
without emoring.

program 3: 10 D$ = CHR$ (4)
(C5P3) 20 PRIN'T ' 'ENTER YOUR FILE NAME'I

30 INPUT F$
40 ONERR GOTO 1()O
50 PRINT D$;r 'OpEN ";F$
60 PRINT D$;"READ ";F$
70 INPUT A$
80 PRINT A$
90 coTo 140
100 pRINT D$;"CLOSE ";F$
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110 PRINT D$;"DELETE ";F$
120 PRINT ' I IMPROPER FILE NAME' '
130 GOTO 20
140 PRINT D$;r 'CLOSE ";F$
150 END

pnogrram Line 40 - if an error oeeurs, eontrol is transferred to line 100.
description: Line 100 - the file is elosed.

Line 110 -  the improper f i le is deleted from the CATALOG.

This program takes many steps to determine whether a f i le name is proper. A

quicker way to do this program is with the VERIFY statement.

VERIFY statement:

general form: ln PRINT D$;i'VERIFY name'l

where: ln is any legal line number
D$ is a eontrol D
name is the f i le name.

example: 45 PRINT D$;"VERIFY FILEggt'

The VERIFY statement checks the CATALOG for the f i le indieated. If  the f i le

is not found, the statement errors. I f  the f i le name is found, the VERIFY

statement eheeks to see if  anv of the f i le's seetors are bad.

Try the fol lowing program:

problem 4: Rewrite program 3, but use the VERIFY statement.

pnogram 'l: 10 D$ = CHR$ (4)
(C5P4) 20 PRINT ' IENTER YOUR FILE NAME' '

30 INPUT F$
40 ONERR GOTO 110
50 PRINT D$;"VERIFY ";F$
60 PRINT D$;"OPEN ";F$
70 PRINT D$;"READ ";F$
80 INPUT A$
90 PRINT A$
100 coTo 130
110 PRINT ' I IMPROPER FILE' '
120 coro 20
130 PRINT D$;"CLOSE ";F$
140 END

pBogram Line 40 - i f  an emor oeeurs, eontrol is transferred to l ine 110.
description: Line 50 - the file is verified.
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DISCUSSTON OF PROGRAM 3 AND PROGRAM 4

Program 4 is better than program 3 not only because it  uses fewer statements, but also

beeause it  does not use a DELETE statement. When program 3 is exeeuted, errors

other thanrtEND OF DATAfreould oeeur f rom reading the f i le.  I f  some other error

oeeurs, the program control is st i l l  transferred to the CLOSE and DELETE statements.

If  this happens, you eould be deleting a very important f i le or program.

With very long f i les the VERIFY statement eould take up to ten seeonds to verify the

fi le. The program wil l  run faster and almost as well i f  another f i le statement, such

as UNLOCK, is used in plaee of  VERIFY.
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5.3 USING MORE THAN ONE FILE

Many t imes more than one f i le is needed at a t ime in a program. More than

one aetive f i le ean be used simultaneously in a program just by using more than

one OPEN statement. When the eomputer is f irst turned on it  al lows the use of

a maximum of three aetive f i les. I f  more f i les than this are needed, the MAXFILES

statement wil l  have to be used.

MAXFILES statement:

generd form: tn MAXFILES x

where: ln is a legal Iine number.
x is the number of f i les needed. The range is from 1 to 16.

example: 36 MAXFILES 5
43 MAXFILES 2

If the MAXFILES statement is used, i t  must be one of the f irst statements in

the program. If  MAXFILES is used later in the program, the program and some

of the str ing variables wil l  be destroyed.
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5.4 KEEPING TRACK OF THE NUMBER OF FIELDS WRITTEN

In Chapter 3 it was explained that reeord zero is a good plaee to keep traek of

the number of reeords that have been written to a random aeeess file, but what

about sequential files? It would be great if the first thing read from a sequential

f i le were the number of f ields in the f i le. This can be done if  you remember

the problems that ean oeeur when rewrit ing f ields in sequential f i les.

erqmple' Suppose eight items were written to a sequential file; it would be
easy to write the number 8 in the f irst f ield and the eight i tems
after that. Now suppose three more items were to be addeo to the
fi le. By using the APpEND statement three more f ields could be
added to the file, then the file elosed, reopened, and the number
11 written to the f irst f ield in the f i le. The problem with this is
that the 1l takes two bytes of storage and the g only one byte;
thus we have destroyed part of the seeond field. This problem ean
be el iminated by making sure the same number of charaeters is
always written to the f irst f ield in the f i le,

The steps in doing this are l isted below:

Step 1: Change the number, g for example, to a str ing:

Step 2:

10 A= 8

20 A$=STR$(8)

Add four zeros to the beginning of A$:

30 A$=n0000" + A$

A$ is now equal to "00008r'.

Set the r ight four eharaeters of A$ equal to

40 e$=P16HT$(A$,4)

A$ is now equal to f '0008'r.

Write A$ to the f irst f ield of the f i le,

Step 3:

Step 4:
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To f ind out how many iterns have been written to the f i le, read the f irst f ield

of the f i le as A$ and ehange it  to a value with the fol lowing statement:

A=VAL(A$)

Suppose more items, three for example, were to be added to the f i le; the i tems

could be appended as in Chapter 2. The f irst f ield of the f i le would now have to

be rewritten to indieate the new total number of f ields used in the f i le.

The steps in doing this are l isted below:

Step 1: Be sure the f i le is closed after the appending of the i tems is f inished.

Step 2: Reopen the f i le, read the f irst f ield, and elose the f i le:

100 PRINT D$;"OpEN ";Fg
110 PRINT D$;"READ , t ;F$
120 INPUT A$
130 PRINT D$;"CLOSE ";F$

A$ wil l  equal '10008' ' .

Step 3: Change A$ to a value and add three to i t :

140 A=VAL(A$) + g

A is equal to 11.

step 4: change A to the str ing A$, add four zeros to Ag, and set A$ to
the right four eharaeters in A$:

160 A$=RJGHT$( '0000"+STR$(A),4)

Step 5: Reopen the f i te again, print A$ to the f irst f ield in the f i le, and
elose the f i le:

170 PRINT D$;"OpEN ":F$
180 PRINT A$
190 PRJNT D$; ' rCLOSEtt

The f irst f ield in the f i le now eontains the number of f ields used in the f i le.
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EXERCISE SET 5A

1. Explain the command MAXFILES 5.

2, What command should be used to eheek if  a f i le has been written to the diskette
correetly?

3. What is the maximum number of f i les that ean be used in a program at one t ime?

4. Write a program that wil l  write out to a sequential f i le the fol lowing three
eommands: RUN PROGI, LIST, DELETE PROGl.  Inelude an EXEC DOS statement
that wil l  exeeute the above eommands. Write a program called PROG1 that wil l
generate a simple solution when the EXEC statement is exeeuted.

5. What is the default value for the number of aetive f i les in a program?
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5.5 UTILITY PROGRAMS

several ut i l i ty programs have been written that wil l  make f i le manipulation easier.

Thefol lowingprogramSareonthedisketteand

support booklet, published by MECC. The support booklet wil l  aid you in the use

of the program and ean be ordered from MECC.

Binary Fi le Info

This program will give the beginning memory address and the length of a binary

fi le'  The beginning address must be known to BLoAD a binary f i le. Both the

beginning address and the length must be known to BSAVE the binary f i le.

Binary Fi le to Fp

This program wil l  eonvert a binary f i le to an AppLESoFT program so that i t  can
be loaded and Iisted.

FP to Tet

This program will eonvert the

read by a different program.

proeessor Applewriter tI and

eommand.

APPLESOFT program to a TEXT fi le that ean be

This text file ean now be edited by the word

then turned back into a program with the EXEC

Free Spaee

This program will print out

a given diskette.

Random Editor

the percentage of seetors that have not been f i f led on

make ehanges to a random fi le.
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Sequent ia l  Edi tor

This program ean be used to make ehanges to a sequential f ire.

Text Fi le

This program wi l l  l is t  out  any given TEXT f i le.

Another program with several  ut i l i ty  opt ions is the f i le named,FID,on the DoS
3'3 SYSTEM MASTER DISKETTE that comes paekaged with new Appre computers.
To exeeute th is f i le,  type: BRUN FID

The available options are:

1. eopy f i les
2. eatalog
3. spaee on disk
4, unloek f i les
5. loek f  i les
6. delete f i les
7. reset s lot  and dr ive
8. ver i fy f i les
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5.6 MAP OF COMMANDS

Several DOS eommands have been diseussed in this booklet. The following ehart
indieates the types of files eaeh eommand will work for:

Random
Sequential Aeeess Binary

DOS Command Text Fi le Text FiIe Fi le

APPEND

BLOAD

BSAVE X

CLOSE

DELETE Xx

EXEC

LOCK X

OPEN x

POSITION

READ

RENAME

UNLOCK

VERIFY X

WRITE XX
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5.7 ERROR PROCESSING

By wing the APPLESOFTTs statement ONERR GOTO, you ean ereate error-

handling routines that deal with DOS messages that would normally interrupt your

program. When a DOS emor oeeurs fol lowing an ONERR GOTO statement, a eode

number for the type of error is stored in deeimal memory loeation 222. The

statement to print the eode is PRINT PEEK(222).

example: 10 ONERR GOTO 40

40 PRINT PEEKQ??\

The code number for errors assoeiated with text and binarv files are as follows:

Emor Messa Common Cause

Range Error Command parameter too large
(slot number, drive number,
maximum byte number, reeord
Iength, number of bytes, record
number)

Write Proteeted Write proteet tab on diskette

End of Data Reading beyond the end of a text
f i le

6 File Not Found File misspelled or not on diskette

I/O Error Door open or diskette not
initialized

Diskette FuIl Too manv files on diskette

10 File Loeked Attempt to over-write a locked
f ile

L2 No Buffers Available Too manv text files open

13 File Type Mismateh Diskette f i le doesn't mateh eom-
mand (i .e., trying to LOAD a
binarv file)

14 Program Too Large Insuff ieient Apple memory
available

is
and

Not Direct Command Command
eommand
proglam

not an immediate
must be used in a

15
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MECC SERVICES Appendix A

The Minnesota Edueational Computing Consortium is an organization established in
1973 to assist Minnesota sehools and eolleges in implementing edueational eomputing.
MECC provides a variety of serviees to education, ineluding 1) development and
distribution of eomputer software; 2) in-serviee training for edueators and development
of materials for eondueting training; 3) edueational eomputing assistanee through
newsletters and eomputer purehase eontracts; and 4) management information
serviees, ineluding the development and maintenanee of statewide payroll/personnel
and financial aeeounting software and administrative eomputer paekages. MECCTs
knorvledge and expertise in the edueational eomputing field eomes from a decade of
working with and providing leadership for hundreds of loeal edueators on a daily basis.

o MECC Edueational Computirg Catalog
puting eourseware, all-purpose training

materials, and administrative software are published twiee each year and are
distributed at no eharge. To request a eatalog, write or call MECC Distribution
(Telephone z 612 /481-3527).

. MECC Memberships
Non-Minnesota non-profit edueational institutions may obtain annual serviee
agreements with I4ECC whieh quatify them to obtain MECC eourseware and
training at speeial redueed priees. For up-to{ate pricing and proeedural
inf ormation on these memberships, write or eail MECC Institutional
Memberships (Tetephone: 6L2/481-3512).

o Tlaining hograms
MECC staff eonduets edueational eomputing workshops for educators throughout
the United States. For information on workshop sehedules or to arrange a
speeial training aetivity, write or eall MECC User Serviees (Telephone: 612/48I-
36 s1).

o Administrative Software
MECC provides a variety of quality administrative microeomputer paekages.
For information on available paekages and on training and maintenanee
eontraets, nrrite or eall MECC-MIS (Telephonez 612/48I-3531).

o MECC Network Newsletter
ut the sehool

MECC activit ies, training materials, and
write or eall indieating your interest
(Telephone z 6L2 /48t-3612).

year, MECCts newsletter foeuses on
edueational eourseware. To obtain,

in the MECC Network Newsletter

I
I

oi
I
l

I

Hep Line
If you have any problems using MECC software:

1) make note of the name and version nurnber of the produet;
2) note the brand and@el as GliETe-type of pfiqlelle4l used

if the prob-iffi- eoneffiThe printer;
3) write or eall the Help Line to deseribe the problem (612/481-3660).

MECC
3490 Lexington Avenue North

St. Paul, MN 55112
(General Information z 6t2 | 48L-3500)
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