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The program and its output are shown below: Notice that record 
number 3 is actually the third record entered by the original data entry 
program. 

[I 0 :i. 0 :~.:: :::: ::.:: ~.:5 "l 
o 0 ::.? 0 t.·..! :::: :Z .. : .. ::::> :':~; :I. 
o 0 ::~:; 0 D I t'l F ':1; 61.j· I H ~!;. B 0 
o 0 Lj. I] F ·:i;· :::: ' D E ~::) C: j~~ I p'r 1 U i\.! 
[I 0 !.:.:.i 0 E ':1; :::: ' 1 T E j···1 i\~ I.J f'1 B E P . 
0060 STR(S$,1,43)='FORM POSZ;Cll,X3 1 C5,X184;C47;X80;Cl,C20,C2,' 
o 0 "? 0 b T I~~ ( ~::~ ':1; .' I.j. 1+ .' :::~; ~.::.i ) :::: • PIC: ( Z Z 2': :? ** ) , C: (:') .' PIC ( ':1; ':1:. ~I; ~I:· *:~ . ** ** ) .' C:l. .' P D B l.\1 . 
00 U I] I:·:: Ef"i 
00') 0 U PEi\! F I l...E FL:I., , DB 0 ' .' 2 .. ' I 'rEi"'l, jvii:':',bTE F~: ' .' tiLl... 
011 I) OPEi\! FII...E FL:::.~, '(I O~?' ! 1~:·'1...1... 

o :I. :? 0 P F~: I NT' E j\! T E F~ F~: E C (] i~~ :0 i\! U h :e [: R . 
(I :I. ::::;. [I 1 i\,! P i.J T I{ 
o :I. Lj. 0 I F I< :::: 0 U U 'r u :.:':: : .. ~:; 0 
o :I. ~.:.=; 0 i~~ L (:', :0 F I L I::: !.,.i ;:;; I i····~ U :L ::,:') 0 , F L. 1 .' j:.:: E C :::: I( .' 1':\:,,, J) ':j; .' I) .. P ; N U I~: I::: C: ::? :.:.:.i 0 
0160 FDRM C5;C20;NC5 .. NC8.2 

() J B 0 F:: E t·, D F 1 L. E i..,i ~:::; I j\~ c; :!. () 0 I F i... ::.:.:: .' :0 ':j; .. Q , PIC: () I\! \i :i. "(" (I 

(} 1 o:? 0 f' D n 1'/1 e CI ~3 i/ . .! " C ::.:.~ 0 " >< ::.:.:: i j\.! C :.:.:.i .: >< (: .. ' i"'~ C: H , ::.:.~ 

o :~:.:: 0 0 F~ I::: I ..... i F~ :[ 'J' E F I L E:: 1...1 ~3 I j\.! c-:i ::.:~'::I. 0 ) F I... :I. } 1) ';\: ... G! , P 
o ::.:.:: :I. 0 F 0 F·:: ivi P CJ b (, .' C: ::.? 0 .' PIC: ( :.?: :?: z ;;.:-: :;:~: ) .' PIC: ( ~j~ ':1; ':i; ~I; *~i . H H: ) 
o ::.:.:: ::? 0 Ci U 'r u :I. ::.~:: !.:i 

o ~? ::::) 0 P F< I j\.! "C IE:: I'--.! (I C) I:: . ...11,) r: ' 
o ::.:.:: q, {) :;;:; "r u p 

DE ~3C R 1 PT 1 Ut··.! 

<> (:,00«<»> 

ENTER RECORD NUMBER 

O:i.~'!>O 00:1. 



CREATING MULTIPLE INDEXES 

It may be desirable to have several key index files for a single master 
file. The 5110 can create one index file automatically as illustrated in 
the first data entry program. Suppose you wish to create a report 
organized alphabetically by item description. A second key file can be 
created with the item description as the key field using the following 
program. Two special key records (marker records) are required in the 
first two record locations of an unsorted key file (see the IBM 5110 
BASIC Reference Manual, Index file format). This program builds the 
first two special key records and all subsequent keys for the master 
file. 

Special Key Record 1 I All Binary 0000 

Special Key Record 2 I All Binary 1111 

MASTE R FILE KEY Key 

I 
Key Field I Key 

_ Length Position 
2 Bytes 2 Bytes 

I Unused 
4 Bytes 

Relative 
Record 
Number 
4 Bytes 
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OOlO REM CRFATF INIlF.~X 1='1'1 1= I=(')I~ OO~!O REN ... ..... ..... .. ...... . \ EXISTING M(~STEI~' 

0030 DIM K$28,L$28,DS3,F$17 
0040 PRINT 'ENTER DEVICE CODE, FILE NUMBER AND FILE NAME' 
0050 PRINT 'FOR THE MASTER FILE TO BE USED, ' 
0060 INPUT D$,F,F$ 
0070 OPEN FILE FL1,DS,F,FS,IN 
0080 R=RLN('FL1') 
o 090 I~EM 

0100 REM GET KEY INFORMATION 
0110 PRINT 'ENTER KEY LENGTH AND KEY POSITION.' 
0120 INPUT L,P . 
o :1. ~'5 0 REM 
01~0 REM CHECK FOR VALIDITY 
0150 IF L~INT(L)iPIINT(P) GOTO 590 
0160 IF L<llP<l GOTO 590 
0170 IF R<P+L-l GOTO 590 
o 180 I~EM 

0190 REM DETERMINE KEY RECORD SIZE 
0200 R:t.:::::·32 
0210 IF L213 GO TO 250 
0220 1~1::::16 

0230 IF 1...25 GOTO 250 
021+0 Rl::::B 
o 2!:.) () REM 
0260 REM GET INFORMATION FOR INDEX FILE 
()270 REM 
0280 PRINT 'ENTER DEVICE CODE, FILE NUMBER AND FILE NANE' 
0290 PRINT 'FOR INDEX FILE TO BE BUILT' 
03()O INPUT DS,F,FS 
0310 OPEN FILE FL2,DS,F,FS,OUT,RECL=Rl 
o ;'5 ::.~ 0 R 2 :::: I~ :I. .... :3 
0:'5:30 S:::: () 
0:'51+ 0 I( ~;::::X ' 00 ' 
0350 STRCK$,2)=K$ 
0360 WRITEFILE USING 370,FL2,STRCKS,1,L),L,P 
0370 FORM C,POSR2,B2,B2 
o ~58 () I~Et1 

O:3 rIO I~EM GET I<EYB FI~oM t1ABTER 
01~·00 r~EM 

04.:1. 0 L1;::::I<~~ 

O~20 READFILE USING 430,FL1,STR(KS,1,L),EoF 540 
0430 FORM P08P,C 
044·0 I~~~::::&REC 

0450 IF 8=1IK$>L$ GOTo SOO 
0460 I...$::::X'FF' 
0470 8TR(LS,2)=LS 
0480 WRITEFILE FL2,8TRCL$,:I.,L) 
0490 8=1 . 
O!:iO 0 REM 
O~HO WRITEFILE USING 5~~(),FL2,STl~(I<$, :I.,L.), 1~3 
0520 FORM C,POSR2,B4 
05:30 GOTD 410 
0540 IF 8=1 GOTO 580 
0550 LS::::X' FF' 
0560 8TR(LS,2)=L$ 
0570 WRITEFILE FL2,STR(L$,l,L) 
0580 STOP 
0590 PRINT 'INVALID KEY LENGTH OR KEY POSITION OR NOT VALID FOR' 
0600 PRINT 'MASTER FILE RECORD LENGTH' 



alphabet extender: Anyone of the following 
three special characters: #, @, and $. 

alphabetic character: Any of the 26 letters (A 
through Z) of the English alphabet or any of the 
alphabet extenders (#, @, and $). 

alphameric character: A numeric or alphabetic 
character. 

argument: An arithmetic expression appearing in 
parentheses following a function name, either in a 
function reference (either a user-written or an 
intrinsic function) or in a pseudo variable. The 
expression represents a value that the function is 
to act upon. The function name mayor may not 
be followed by arguments. 

arithmetic array: A named table of arithmetic 
data items. An array may be implicitly declared 
through usage or explicitly declared in a 01 M 
statement. BASIC allows one- and 
two-dimensional arithmetic arrays. 

arithmetic constant: A constant with a numeric 
value. The three forms of arithmetic constants 
permitted in BASIC are integer, fixed-point and 
floating-point. 

arithmetic data item: Data having a numeric 
value. 

arithmetic expression: An arithmetic constant, a 
simple arithmetic variable, a scalar reference to an 
arithmetic array, an arithmetic-valued function 
reference, or a sequence of the above 
appropriately separated by arithmetic operators 
and parentheses. 

Glossary 

arithmetic operator: A symbol representing an 
operation to be performed upon arithmetic data. 
The arithmetic operators are: 

+ Addition and unary plus sign 

Subtraction and unary minus sign 

* Multiplication 

/ Division 

t or ** Exponentiation 

arithmetic variable: The name of an arithmetic 
data item whose value is assigned and/or 
changed during program execution. The name 
consists of a single alphabetic character or an 
alphabetic character followed by a digit. 

array: A named list or table of data items, all of 
which are the same type-arithmetic or character. 
BASIC allows one- and two-dimensional arrays. 

array declaration: The process of naming an 
array and assigning dimensions to it either 
explicitly (by 'the DIM statement) or implicitly 
through usage. 

array element: See array member. 

array expression: An arithmetic expression or a 
character expression representing an array of 
values rather than a single value. It may be used 
only in an array assignment statement. 

array member: A single data item in an array; its 
position is indicated by a subscripted array 
reference. 
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array variable: The name of an entire array. The 
name consists of an alphabetic character (for 
arithmetic arrays) or an alphabetic character 
followed by the dollar sign, $, (for character 
arrays). 

assignment: The process of giving values to 
variables; for example, via LET statements, READ 
statements, and I N PUT statements. 

assignment symbol: The symbol =, which is used 
in an assignment statement to give a value to one 
or more variables. 

BASIC: A programming language designed for 
interactive systems and originally developed at 
Dartmouth College to encourage nonprogrammers 
to use computers for simple problem-solving 
operations. The word BASIC is an acronym for 
Beginners' All-purpose Symbolic Instruction Code. 

binary operator: A symbol representing an 
operation to be performed upon two data items, 
arrays, or expressions. The four types of binary 
operators are arithmetic, character, logical, and 
relational. 

branching: Executing a statement othE~r than the 
next sequential one; for example, via the GOTO 
statement. 

built-in function: See intrinsic function. 

character array: A named table of character data 
items. An array may be implicitly declared through 
usage or explicitly declared in a DIM statement. 
BASIC allows one- and two-dimensional character 
arrays. 

character constant: A constant with a character 
value. It is always enclosed by a pair of single or 
double quotation marks. 

character data: Data having a character value as 
opposed to a numeric value. 
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character expression: A character constant, a 
simple character variiable, a scalar reference to a 
character array, a character-valued function 
reference, or a sequ1ence of the above separated 
by the concatenation operator (I I ) and 
parentheses. 

character operator: A symbol representing an 
operation to be performed upon character data. 
The concatenation operator (I I) is the only 
character operator in BASIC. 

character string: A sequence of characters that 
represents an item of character data. 

character variable: The name of a character data 
item whose value is assigned and/or changed 
during program exec:ution. The name consists of 
an alphabetic character followed by the dollar sign 
character ($). 

comment: A remark or note included in the body 
of a program by the programmer. It has no effect 
on the execution of the program; it merely 
documents the program. Comments are written as 
a string of characters and may appear as a part of 
any program statem,ent that has no operands (for 
example, REM, STOP, END, and RESTORE). 

concatenation: The joining of two character data 
items by the symbol I I. 

concatenation operator: The symbol I I, used to 
concatenate, or join, two character data items. 

constant: A value that never changes. BASIC has 
two types of constants: arithmetic and character. 

control specification: (1) One of the 
specifications X or pas, used in the FORM 
statement to specify formatting of records in 
record-oriented files. (2) One of the specifications 
X, POS, or SKIP, used in the FORM statement to 
control print line formatting. 

data file: See file. 



data form specification: (1) One of the 
specifications B, C, NC, PO, S, L, or PIC, used in 
the FORM statement to specify formatting of 
character and arithmetic values in record-oriented 
files. (2) One of the specifications C or PIC, used 
in the FORM statement to format character and 
arithmetic values on a printed line. 

data item: A single unit of data; that is, a 
constant, a variable, an array element, or a 
function reference. 

data table: The values contained in the DATA 
statements of your program. DATA statements 
are processed in statement number sequence 
(lowest to highest). The values in each DATA 
statement are collected and placed in a single 
table in order of their appearance (left to right). 

data table pointer: An indicator that moves 
sequentially through the data table, pointing to 
each value as it is assigned to a corresponding 
variable in a READ statement. Initially, the 
indicator refers to the first item in the table. It can 
be repositioned to the beginning of the table at 
any time by the RESTORE statement. 

declaration: See explicit declaration and implicit 
declaration. 

delimiter: A character that groups or separates 
data' items. 

digits: the numerals 0, 1, 2, 3, 4, 5, 6, 7, 8, 9. 

dimension specification: The specification of the 
size of an array and the arrangement of its 
members into one or two dimensions. 

direct access: The storage or retrieval of data 
independently of other data in a file (that is, 
regardless of its location relative to other data). 

dummy variable: A simple variable enclosed in 
parentheses and placed after the name of a 
user-written function in a DEF statement. The 
function performs its defined calculation on the 
expression value substituted for each dummy 
variable when the program is executed. 

E-format: Floating-point format. 

EBCDIC collating sequence: The ordering of 
character data items according to the Extended 
Binary Coded Decimal Interchange Code. 

error message: A message generated by the 
computer when an error has been detected. 

executable statement: A program statement that 
causes an action to be performed by the 
computer. 

execution error: An error discovered during 
execution of a BASIC program (for example, 

dividing by zero, or branching to a nonexisting 
statement number). 

explicit declaration: The use of a DIM statement 
to specify the number of members in an array, the 
number of dimensions in an array, or the length of 
a character variable. 

exponent (of E-format number): An integer 
constant specifying the power of ten by which the 
base (mantissa) of the decimal floating-point 
number is to be multiplied. 

exponentiation: Raising a value to a power. 

expression: A representation of a value; for 
example, variables and constants appearing alone 
or in combination with operators. Three forms of 
expressions are defined in BASIC: scalar 
(arithmetic or character), array (arithmetic or 
character), and logical. 

extended alphabet: The 26 letters of the English 
alphabet and the 3 alphabet extenders ($ # @). 

F-format: Fixed-point format. 

file: A named group of related data items that are 
stored together. In BASIC there are two types of 
files: stream-oriented and record-oriented. 

file reference: FLO through FL9. 
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fixed-point constant: An arithmetic constant 
consisting of one or more digits and a decimal 
point, and optionally preceded by a sign. 

fixed-point format: The form used to express a 
fixed-point constant. 

floating-point constant: An arithmetic constant 
consisting of an integer or fixed-point constant 
followed by the letter E, followed by an optionally 
signed one- or two-digit integer constant. 

floating-point format: The form used to express 
a floating-point constant. 

full print zone: Eighteen horizontal print 
positions. In a PRINT statement, a comma is used 
to indicate that a full print zone should be used. 

function: A named expression that computes a 
single value. See also intrinsic function and 
user-written function. 

function reference: The appearance of an 
intrinsic function name or a user-written function 
name in an expression. 

generic key: An argument specified in the KEY 
clause of a record I/O statement that is less than 
the full key length defined for a corresponding 
file. 

I-format: Integer format. 

implicit declaration: (1) The specification of the 
number of members in an array or the number of 
dimensions in an array, either by a reference, to a 
member of an array or by context (without the 
array being explicitly specified in a DIM 
statement). (2) The specification of the length of a 
character variable by context (without the variable 
being explicitly defined in a DIM statement). 

input: The transfer of data from an external 
medium to internal storage. 
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input list: A list of variables to which values are 
assigned from input data; the list can be made up 
of scalar variables, array member references, 
pseudo variables, array references, and array 
references with redimensioning. 

input/output: The transfer of data between an 
external medium (that is, the keyboard or a file) 
and internal storage. 

integer constant: An arithmetic constant 
containing one or more digits, optionally preceded 
by a sign. 

integer format: The form used to express an 
integer constant. 

internal constant: An arithmetic constant whose 
value is supplied by BASIC. The name of the 
internal constants are &PI, &SQR2, &E, &INCM, 
& LBKG, and & GAll. 

internal storage: A computer's main storage. 

intrinsic function: A function supplied by BASIC 
(for example, SIN, COS, or SQR). 

key: One or more consecutive characters used to 
identify a particular record in a key-sequenced file. 

key-sequenced file: A record-oriented file whose 
records are accessed according to keys. 

logical expression: A logical subexpression, or 
two logical subexpressions joined by a logical 
operator (& or I), Its value is either true or false. 

logical operator: An operator that is used in a 
logical expression. The logical operators are: & 
(AND) and I (OR). 

long-form precision: Precision whereby, 
externally, values printed with I-format and 
F-format have a maximum of 15 significant digits, 
and values printed with E-format have a maximum 
of 15 significant digits ill the mantissa. 



loop: A sequence of instructions that is executed 
repeatedly until a terminating condition is reached. 
The FOR statement identifies the beginning of a 
loop; the N EXT statement identifies the end of it. 

mantissa: In floating-point notation (E-format), 
the number that precedes the E. The value 
represented is the product of the mantissa and . 
that power of ten specified by the exponent. 

matrix (mathematical): A two-dimensional 
arithmetic array. 

multiline function: A user-defined function that is 
defined with more than one statement. 

nesting: (1) The occurrence of a FOR/NEXT loop 
within another FOR/NEXT loop. (2) The 
occurrence of a GOSUB statement when one or 
more GOSUB statements are already active. (3) 
The use of more than one set of parentheses to 
indicate the order of evaluation in a complex 
arithmetic expression. 

nonexecutable statement: A program statement 
that specifies information for program execution. 

null character string: Two adjacent single 
quotation marks that specify a character constant 
of blank characters. 

null delimiter: One or more blanks or no 
characters at all (that is, one data item directly 
following another data item with no intervening 
space or delimiter) used in a PRINT statement to 
specify a packed print zone. 

numeric character: Any of the digits 0, 1, 2, 3, 4, 
5, 6, 7, 8, 9. 

operand: A constant, a variable, an array member 
reference, a function reference, or a 
subexpression on which an operation is to be 
performed. 

operator: A symbol specifying an operation to be 
performed. See also arithmetic operator, binary 
operator, concatenation operator, logical operator, 
relational operator, and unary operator. 

output: The transfer of data from internal storage 
to an external medium. 

output list: A list of variables from which values 
are written to an output file; the list can be made 
up of scalar expressions and array references. 

packed decimal: Method of storing data on magnetic 
media wherein one hexadecimal byte contains two 
decimal digits. 

packed print zone: A section of a printed line, 
consisting of a number of horizontal print 
positions, whose size is determined by the type 
(arithmetic or character) and length of the data 
being printed. In the PRINT statement, a 
semicolon or null delimiter is used to indicate that 
a packed print zone is to be used. 

padding: The addition of one or more blanks to 
the right of a character string to extend the string 
to a required length. 

precision: The number of digits for which 
significance can be expressed. 

print zone: See full print zone and packed print 
zone. 

priority: A rank assigned to an arithmetic 
operator; it is used when an arithmetic expression 
is being evaluated. The order of priorities, from 
high to low, is exponentiation, unary operations, 
multiplication and division, addition and 
subtraction. Operations at the same priority level 
are evaluated as they are encountered (from left 
to right in the expression). 

program: A logically self-contained sequence of 
BASIC statements that can be executed by the 
computer to attain a specific result. 

programmer-defined function: See user-written 
function. 
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pseudo variable: The use of an intrinsic function 
as a receiving variable. STR is the only pseudo 
variable in BASIC. 

record: A collection of related data items treated 
as a unit. 

record-oriented file: A file in which items are 
stored in records. 

redimension specification: The assignment of a 
new dimension specification to an already existing 
array, via an array assignment statement, a READ 
statement, an INPUT statement, a GET statement, 
a READ FILE statement, or a REREAD FILE 
statement. 

redimensioning: The changing of the number of 
dimensions or the number of members in each 
dimension of a previously declared array. 

relational operator: An operator used in a logical 
subexpression. The relational operators are: 

Equal to 

7: or < > Not equal to 

> Greater than 

< Less than 

> = or :2:: Greater than or equal to 

< = or ::::; Less than or equal to 

remark: See comment. 

scalar: A single data item (as opposed to an array 
of items). 

scalar expression: An arithmetic expression or a 
character expression representing a single value 
rather than an array of values. 
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sequential access: The retrieval of data 
according to the order in which the data is stored 
in a file. 

short-form precision: Precision whereby, 
externally, values printed with I-format and 
F-format have a maximum of seven significant 
digits, and values printed with E-format have a 
maximum of seven significant digits in the 
mantissa. 

significant digits: All the digits of a number 
starting with the leftmost nonzero digit. 

simple name: Any combination of up to 8 
alphabetic and numeric characters (with no 
blanks). 

simple variable: A. scalar variable (but not an 
array member). 

single-line function: A user-defined function that 
is defined in one statement (that is, the DEF 
statement) . 

special characters: Any characters allowed in 
BASIC that are not alphameric characters. 

statement numbel': The number that prefaces a 
BASIC statement. It can be up to four digits in 
length (in the range 0000 to 9999). 

stream-oriented fille: A file in which items are 
stored as a stream of data and retrieved in 
sequential order. 

subexpression: A group within an arithmetic 
expression and used by the computer to evaluate 
that expression. 

subroutine: A program segment (sequence of 
statements) branched to by a GOSUB statement. 
The last statement of a subroutine must be a 
RETURN statement that directs the computer to 
return and execute the statement following the 
GOSU B statement. 



subscript: Any valid arithmetic expression (whose 
truncated integer value is greater than zero) used 
to refer to a particular member of an array. 

substring: A part of a character string. 

system-supplied constants: See internal 
constants. 

truncation: The deletion of one or more 
characters on the right of a character string to 
shorten the string to a required length. 

unary operator: An operator that precedes, and 
thus is associated with, an arithmetic expression. 
The unary operators are + (positive) and 
- (negative). 

user: Anyone utilizing the services of a computing 
system. 

user-written function: A function defined by the 
user in a single-line or multiline function definition. 

variable: A name used to represent a data item 
whose value may change during execution of a 
program. 

zero suppression: The elimination of leading 
nonsignificant zeros in a number. 
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<= less than or equal to 22 
> greater than 22 
>= greater than or equal to 22 
= equal to 22 
". not equal to 22 
I symbol as placeholder for exponent 
I I I I symbols for exponential value 
&ERR 164 
&LlNE 164 
# sign as a placeholder 35 
: image 35 

accessing individual records 106 
accessing record I/O files 94 
accessing records directly 177 
access 75 

direct 75 
indexed 75 
method 150 
sequential 75 

access-protection 52 
activating stream I/O files 89 
adding data to stream I/O data file 
adding records 79, 80 
adding records to a file 99 
adding files to tape 56 
additional placeholders 39 
additional use of file FLS 127 
addition, array 136 
address on diskette 63 
address out file 81 
addresses of files 64 
AIOX function 137 
ALERT command 124 

101 ALL a special keyword 
allocating file space 
alternate cylinders 

55, 67, 70 
65,69 

analysis of cross-reference program 
AN 0 operator 23 
argument 28 
arithmetic array 
arithmetic functions 

113, 129 
27 

39 
36 

59 

156 

Index 

arrays 129 
addition 136 
arithmetic 136 
assignment 135 
defining 130 
dimensions 130 
indexing 137 
member 129 
member length 129 
naming 130 
one-dimensional 131 
operations 136 
redimensioning 134 
subscripts 132 
subtraction 136 
two-dimensional 131 

assignment statement 133 
assignment, array 135 
audible alarm 124, 126 

backup copies 50 
BASIC programming language 9 
beginning of extent 64 
BOE 64 
branching 20,30 
branching on error 94 
buffers, storage consideration 155 
bytes available for storage 69 
bytes per sector 65, 69 

calculating file space 86 
calculating index file space 86 
CHAI N statement 33 
change sequence of execution 19 
changing owner 10 66 
changing volume 10 66 
character array 129 
character functions 27 
character specification with C 41 
character string printing 42 

Index 189 



character variable 113 
characteristics of formatted tape 57 
clearing storage 53 
CLOSE FILE statement 95, 101 
CLOSE statement 16, 90 
closing stream I/O files 90 
columns 131 
comments for programs 144 
comparing character constants 22 
comparing character variables 22 
comparison tolerance 126 
compress function 71 
computed GOSUB statement 32 
conformable 139 
control of your 5110 119 
controlling format of reports 35 
controlling number of lines printed 
copying tape files 57 
CONY 94 
creating a record I/O file 97 
creating index file 170 
cross- reference program 156 
cylinder number 63 
cylinders 63 

alternate 
diskette 

65,69 
63,69 

C-specification code 

data compression 6 

41 

data file access selection 
data file protection 57 

150 

data files, storage considerations 
data processing 1 
data processing system 4 
DATA statement 16, 134 
deactivating a file 90 
debugging program 141 
DEF statement 28 
default device 128 
defining arrays 129 
delete code 80, 84 
DELETE FILE statement 80, 107 
deleting records 79, 84, 107 
designing a record 83 
determining field size 83 
determining file size 49, 85 
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47 

155 

determining storage available on tape 58 
determining storage available on diskette 69 
DIDX function 137 
digit specifiers 39 
DIM statement 16,97, 129, 132 
dimensions in an array 130 
direct access 75, 77 

by key 79 
by relative record number 75, 77, 177 
wijh key index 172 

direct processing by index key 
direct record I/O file access 
direct record retrieval 102 
diskette 4 

access protection 52 
address 63 
alternate cylinder 65 
cylinder 63, 69 
file organization 67 
format 65, 69 
index cylinder 64 
initialization 61, 66 
loading 61, 66 
owner 10 66 
reinitialization 66 
sector 64, 65, E.9 
size 65,69 
sort 81, 146 

78 
94 

storage availability variations 68 
track 63, 65, 69 
types 65 
unit 4 
volume 10 66 
volume-protect indicator 66 
wear 62 

display off 147 
display screen 4 
display screen, using for I/O 119 
displaying directory of file information 
documentation 144 
dummy variable 28 
DUP KEY clause 108 

50 



editing printed items 40 
end of data 64 
end of extent 64 
end of file clause 
end of file condition 

101 
87, 108 

EOO 64 
EOE 64 
EOF 87, 108 
EOF clause 93 
EOF condition 87, 108 
error clause on EXIT statement 108 
error handling, I/O 93 
error testing 164 
execution sequence change 19 
EXIT clause 108 
EXIT statement 
explicit declaration 
extent, file 64 

fast scan feature 
field size 83 
fields 73 
file 73 

94, 108, 165 
130 

146 

access methods 169 
addresses 64 
allocation 55, 67, 70 
extent 64 
FLS 125 
FLS, additional use 127 
10 66 
maintenance 79 
organization 67, 74 
reference 96 
reference for I/O 90 
repositioning 92 
size 85 
space 86 
space reallocation 67, 71 

FNEO statement 28 
FOR statement 17, 24, 134 
FORM statement 35, 97, 100, 109, 116 
format control specification 42 
format, diskette 65, 69 
formatted tape characteristics 57 

formatting 35 
file 49 
output 35 
record 97 
report 35 
tape 55 
with character variables 
with the FORM statement 

freeing files 50 

46 
35 

frequently used input statements 
frequently used output statements 
function 

AIOX 137 
arithmetic names 27 
character names 27 
defined with OEF 28 
OIOX 137 

GET statement 16, 91, 94 
GOSUB 17 
GOSUB statement 17,30,32 
GOTO statement 17,24 

hard copy output 4 
head number 63 
high-order position 35 

I/O error handling 93 
IBM diskette 61 
identifying a file 90 
lOX intrinsic function 164 
I F statement 17, 20 
image statement 35 
implicit declaration 130 
increasing tape file size 56 
index arrays 137 
index cylinder 64 

17 
18 
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index file 102, 149 
creating 170 
record length 86 
size 87, 149 
sorting 146 
space 86 

index record I/O file access 
index track 69 
indexed access 75 
indexing function 137 
individual record, accessing 
initialization of diskette 61 
input 1, 11 

device 4 
elements 4 
end of 98 
statement 16 
statements frequently used 
to I/O files 144 

I N PUT, statement 133 
insertion characters, PIC 
instructions 1 
intrinsic function 99 

KLN 99 
KPS 99 

inventory application 
10ERR 94 

KEY clause 
KEY parameter 
keyboard 4 

103, 108 
104 

148 

KLN,intrinsic function 99 
KPS,intrinsic function 99 
KW= parameter 147 

L specification 112 
LAST statement 98 
length, member 129 
length, member of an array 
LET statement 17, 135 
lines printed 125, 163 
line spacing 126 
LOAD command 49 

192 

40 

loading a diskette 61 
loading work area 49 
locating a character in a string 164 
locking a program 50 
logical operators 23 

AND 23 
94 OR 23 

long-form precision 112 
loops 19, 24, 27 

nested 27 
106, 150 lowercase 125 

maintaining data files 79 
17 main storage 5 

main storage index area 147 
MARK command 49, 67 
marking file space for reallocation 50 
marking unused files 50 
MAT 133 
MAT statement 135 
matrix multiplication 136, 138 
matrix product 138 
maximum file space 64 
member,array 129 
multiline function 28 
multiple index, creating 179 
multiplication matrix 138 
multiplication scalar 137 

names of arithmetic fllnctions~~'2.7 
naming arrays 130 
NC specification 110 
hested loop 26 
NEXT statem;ent 17, 24, 134 
NOKEY clause 103, 108 
NOREC clause 108 
number and size of diskette files 70 
number of lines printed 125 

129 numeric specification, PIC 38 



ON ERROR statement 164 
one-dimensional arrays 131 
OPEN FilE statement 95,101,115,117,120 
OPEN statement 16, 117 
opening record I/O files 95 
opening stream I/O files 89 
OR operator 23 
organizing a file 74 
OUT statemtent 95 
output 1, 10 

device 4 
elements 4 
from I/O files 144 
statements frequently used 18 

overlapped printing 146 
owner ID 66 
overflow 161 

page overflow 161 
parentheses 129 
parentheses in arrays 129 
PAUSE statement 143 
performance considerations 145 
PIC specification 109 
PIC specification in the FORM statement 38 
placing values into arrays 133 
POS-specification 42 
position the cursor 121 
precision 11 2 

long-form 112 
short-form 112 

PRINT FlP statement 18 
print overlap 146 
print position 43 
PRINT statement 18 
PRINT USING FlP statement 35 
PRINT USING statement 109 
PRINT USING with a character variable 46 
printer spacing control 47, 126 
printer storage considerations 155 
printing character strings 42 
problems with programs 141 
PROC command 123 
procedure files 123 
process 1, 12 
process data 1 
process statements 17 

processing elements 4 
processing stream I/O 89 
program 1 

analysis of cross-reference 156 
chaining 33 
comments 
~esign 

144 
146, 153 

. execution falls through 21 
problems 141 
statement storage consideration 
step 143 
trace 141 

programming language, BASIC 9 
protecting data files 51 
PUT statement 18, 91 

random access 57 
r~activating a file 89 
read a stream I/O file 167 
READ FilE FlS statement 125 

154 

READ FilE statement 16,100,115,117,119 
read record I/O files sequentially 100 
read sequentially 100 
READ statement 16, 133 
reading from record I/O files 
reading from stream I/O files 
reallocating file space 67, 71 
RECl= 95 
record 73 

design 83 
expansion 84 
I/O file 74, 75 
I/O file access 
I/O file opening 
layout 88 
length 88 

94 
95 

length, RECl= 95 
number 63, 102 
oriented statements 
retrieval 102, 109 

records 73 
added to a file 99 
deleting 107 
updating 105 

redimensioning arrays 
referencing a file 96 

115 

134 

reini~ializing diskettes 
related data items 

66 
129 

97, 100 
91 
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relational operators 21 
relative record number 
removing sensitive data 
reoganizing a file 81 
repositioning files 92 

77, 102 
53 

REREAD FILE statement 113, 115, 117 
RESET file statement 92, 116 
RESET statement 92, 108 
retrieving data 89 
R ETU R N statement 1 7, 28 
REWRITE FILE statement 18, 101, 105, 115, 117 
rewrite file statement 84 
rounding a number internally 151 
rows 131 

S specification 112 
sample record 84 
SAVE command 49, 124 
saving contents of work area 49 
saving work area 49 
scalar multiplication 137 
sectors per cylinder 65, 69 
sectors per track 65, 69 
security, maintaining data 50 
sensitive data, removing 53 
sequence of execution change 19 
sequential access 75, 77, 150 

by key 78, 104 
by key index 174 
with no key 175 

sequential record I/O file access 94 
sequentially read 100 
sequentially read record I/O files 100 
short-form precision 112 
single-line function 28 
size of a file, determining 85 
SKIP specification 38, 43 
skipping print lines 43 
skipping to a new page while printing 
sort program 128 
sorting an index file 
spacing during printing 
special keyword, ALL 
specification 109 

L 112 
NC 110 
PIC 109 
S 112 
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166 
42, 47, 126 

101 

161 

specifying loops 24 
with NEXT 24 
with FOR 24 

statement, assignment 133 
statement, chain 33 
statement, FORM 35, 116 
statement, I mage 3!5 
statement, PRINT USING FLP 35 
statement, USE 33 
statements for information processing 
statements 

CLOSE 90 
CLOSE FILE 95, 101, 116 
DATA 134 
DELETE FILE 107,116 
DIM 97,129,132 
EXIT 94,108,116 
FORM 35, 97, 109, 116 
GET 91,94 
INPUT 133 
LAST 98 
ONERROR 164 
OPEN FILE 95,101,115 
OUT 95 
PAUSE 143 
PRINT USING 109 
PUT 91 
READ 133 
READ FILE 100,115,119 
REREAD FILE 113, 115 
RESET 92, 108 
RESET FILE 116 
REWRITE FILE 101,105,115 
USE 33 
WRITE FILE 97,99, 115, 119 

step 25, 143 
stop 30 
storage availability variations of diskette 
storage available on diskette 69 
storage available on talPe 55 
storage considerations for 5110 152 
storage size 1 52 
storage, available 1 :25 
stream I/O data files 74 

activating 89 
closing 90 
opening 89 
processing 89 
reading 167 
reading from 91 
writing to 91 

16 

68 



subroutines 30 
subscripts 132 
subtraction, array 136 
symbols I I I I for exponential value 36 
system control functions 125 

tagging records for deletion 
tape format 55 
tape storage 55 
tape storage, determination of 
tape unit 4 
test data for a test file 144 
testing for an error 164 
tips and techniques 145 
trace 141 
track, diskette 
transfer of control 

63,65,69 
101 

80 

58 

translation, menu to character 127 
turn on / off audible alarm 126 
turn on/off display 126, 147 
two-dimensional arrays 131 
types of diskettes 65 

unused files 50 
update with key index 172 
updating records 79, 81, 105 
uppercase 126 
USE statement 33 
user program control 163 
user storage 1 52 
user-written functions 27 
using a loop 27 
using display screen for I/O 120 
using file FLS, skipping to new page 161 
using the display screen for I/O 119 
using the UTIL command 127 
UTI L command 50 
UTIL command, using 
UTI L PROTECT command 

127 
66 

UTIL VOLID command 66 
UTILDROP command 50, 67 
UTILFREE command 50, 69, 71 

values placed into arrays 133 
variable names, reusing 92 
variables, amount of storage for 153 
variable, character 113 
volume ID 66 
volume-protect indicator 66 

workarea available 125 
WRITE FILE FLS statement 126 
WRITE FILE statement 18,97,99,115,117,119 
write-protect indicator 66 
write-protection 51 
writing to record I/O files 97 
writing to stream I/O files 91 

x -specification 42 
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