






















































































































































































































































































































































































































The READ FILE Statement 

204 VS BASIC Language 

Function: 

The READ FILE statement causes values to be assigned to variables from a 
specified record-oriented file. For a discussion of how this statement is used, 
see "An Entry-Sequenced File," "A Key-Sequenced File," and "A Relative 
Record File" in Part I of this publication. 

General Format-Entry-Sequenced Files: 

[MAT] READ FILE [USING Sll] jilename, input-list 

r,EXIT es l 
[,EOF s] [,IOERR s] r ,CONY s 1 fREM comment 1 

L - - �~�.�.�J� 

General Format - Key-Sequenced Files: 

[MAT] READ FILE [USING sn] filename [,KEY r exp] ,'input-list 

[
,EXIT es ] 
[,EOF s] [,IOERR s] [,CONV s] [,NOKEY s] [REM comment] 

General Format - Relative Record Files: 

[MAT] READ FILE [USING SIl] jlfellame (.REC = e], illput-list 

[
,EXIT es ] 
[,EOF s] [,10ERR s] [,CONV s] (,NOREC s] [REM comment] 

where sn is the number of the FORM statement; filename is a character 
expression; r is the relational operator = or .EO., �~�,� >=, or .GE.,; exp is a 
character expression; e is an arithmetic expression; es is the number of an 
EXIT statement; s is the number of an executable statement; and comment is 
one or more EBCDIC characters. 

Action: 

Execution of the READ FILE statement causes a record to be placed in a 
buffer associated with the file specified. From this buffer, values are assigned 
to the items in the input list. Values are assigned to arrays row by row. When 
all of the items in the input list have been assigned a value, execution of the 
program resumes. 

If the USING clause is present, values are converted as indicated in the 
specified FORM statement. Otherwise, values are assigned from the record 
without conversion; thus, numeric data must exist in the record in internal 
format and in the correct precision. 

For key-sequence files, if the KEY clause is included, the first record 
satisfying the specified condition is retrieved. The character expression is 
evaluated and truncated on the right, if longer than the record key, before 
being compared with the actual record key. A character string shorter than 



the record key is compared with the first n characters of the key, where n is 
the number of characters in the character string. 

If the KEY clause is not present, the next sequential record is retrieved from 
the file. If the NOKEY clause is included, and no record with a key satisfying 
the KEY clause condition exists in the file, control is transferred to the 
specified statement. 

For relative record files, if the REC clause is included, the record is retrieved 
by the relative record number specified. The arithmetic expression is the 
integer part of a positive number which gives the relative record number of a 
particular record. 

If the REC clause is not present, the READ FILE statement retrieves the 
next non-null record following the last record successfully referred to. 

If the NOREC clause is included, and the relative record specified does not exist 
in the record-oriented file, control is transferred to the statement specified. 

The internal variable, &REC, will contain the number of the last relative 
record successfully referred to. 

For all files, if the EOF clause is included, control is transferred to the 
specified statement if the KEY or the REC clause is not present and the last 
record in the file has been read. 

If the IOERR clause is included, control is transferred to the specified 
statement if a device malfunction prevents reading of the record. 

If the CONY clause is included, control is transferred to the specified 
statement if an item of data in the record cannot be converted to the type of 
the corresponding variable in the input list, or if the end of the record is 
encountered before all of the variables in the input list are filled. 

If the EXIT clause is included, the specified EXIT statement is examined for 
the appropriate error condition if any of the above problems occur. 

Subscripted references to array members in the input list are evaluated as they 
occur, from left to right. Thus, an assigned variable in a READ FILE 
statement may be used subsequently as the subscript of another variable in 
the same READ FILE statement. 

If a redimension specification follows an array name in a READ FILE 
statement, the truncated integer portion of each expression value is used to 
redimension the array before data values are assigned from the record. 

Rules: 

1. Each value assigned in a READ FILE statement should be of the same 
type (arithmetic or character) as the corresponding item in the input list. 

2. If the input record is exhausted before all items in the input list are filled, 
program execution is terminated unless a CONY clause, or an EXIT clause 
pointing to an EXIT statement with a CONY clause, is specified. 

3. The EOF, IOERR, CONY, NOKEY or NOREC, clauses can be specified 
in any order. The presence of any of these clauses in the READ FILE 
statement precludes the specification of an EXIT clause. 

4. If all of the items in the input list are array references (that is, array names 
preceded by the keyword MAT), the MAT can be dropped from each of 
the array references and specified once before the keywords READ FILE. 
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5. Naming conventions for files depend upon the environment in which they 
are used. See Appendix A. "Implementation Considerations." 

Examples: 

50 READ FILE 'ABC', KEY='05', X,Y,MAT Z, EXIT 200 

70 READ FILE 'FILE6', A,B,C$,D$ 

90 MAT READ FILE USING 100 'FILE3' ,X,Y$,EOF 210, 
CONV 250 

100 FORM NC5.1,X5,Cl0 



The REM Statement 

REM As A Keyword 

Function: 

The REM statement allows the BASIC user to insert comments in the 
program listing. For a discussion of how this statement is used, see 
"Comments in Your Program" in Part I of this publication. 

General Format: 

REM [comment] 

where comment is one or more EBCDIC characters. 

Action: 

The REM statement is nonexecutable. It appears in the program listing, but 
has no effect on program execution. 

Rule: 

A REM statement may appear anywhere in a BASIC program. 

Example: 

10 REM THIS PROGRAM DETERMINES THE COST PER UNIT 

The REM keyword allows the BASIC user to insert comments on all VS 
BASIC statements except the DATA and Image statements. See "Comments 
in Your Program" in Part I of this publication for further discussion. 

Action: 

The REM keyword, like the REM statement, is nonexecutable. It appears in 
the BASIC statement to indicate that the data that follows it is a comment. It 
has no effect on program execution. 

Rule: 

A comment cannot appear on the DATA or Image statement. 
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Function: 

The REREAD FILE statement causes the last record read from a 
record-oriented file to be reaccessed and the values in it reassigned to 
variables. For a discussion of how this statement is used, see "Rereading 
Records" in Part I of this publication. 

General Format: 

[MAT] REREAD FILE [USING sn] filellame. input-list 

[
,EXIT esJ 
,CONY s [REM comments] 

where sn is the number of a FORM statement, filename is a characte.r 
expression, es is the number of an EXIT statement, s is the number of any 
executable statement, and comment is one or more EBCDIC characters. 

Action: 

Execution of the REREAD FILE statement causes the record that was last 
read from the specified file to be accessed from its buffer. Values are assigned 
to the items in the input list. Values are assigned to arrays row by row. When 
all of the items in the input list have been assigned a value, execution of the 
program resumes. Note that no actual I/O transmission occurs from the file to 
the buffer. 

If the USING clause is present, values are converted as indicated in the 
specified FORM statement. Otherwise, values are assigned from the record 
without conversion; thus, numeric data must exist in the record in internal 
format and in the correct precision. 

If the CONY clause is included, control is transferred to the specified 
statement if an item of data in the record cannot be converted to the type of 
the corresponding variable in the input list, or if the record does not contain 
sufficient values to fill all of the variables in the input list. 

If the EXIT clause is included, the specified EXIT statement is examined for 
the CONV error condition if the above problem occurs. 

Subscripted references to array members in the input list are evaluated as they 
occur, from left to right. Thus, an assigned variable in a REREAD FILE 
statement may be used subsequently as the subscript of another variable in 
the same REREAD FILE statement. 

If a redimension specification follows an array name in a REREAD FILE 
statement, the truncated integer portion of each expression value is used to 
redimension the array before data values are assigned from the record. 

Rules: 

1. Each value assigned in a REREAD FILE statement should be of the same 
type (arithmetic or character) as the corresponding variable in the input 
list. 

2. The CONV and EXIT clauses cannot both be specified in the REREAD 
FILE statement. 

3. The last I/O operation on the file specified in a REREAD FILE statement 
must have been the result of a READ FILE or REREAD FILE statement. 



4. If all of the items in the input list are array references (that is, array names 
preceded by the keyword MAT), the MAT can be dropped from each of 
the array references and specified once before the keywords REREAD 
FILE. 

5. Naming conventions for files depend upon the environment in which they 
are used. See Appendix A. "Implementation Considerations." 

Examples: 

40 REREAD FILE 'ABC', A, B, MAT C, CONV 300 

70 MAT REREAD FILE USING 100 'FILE2',Q,A$,EXIT 280 
100 FORM NC6,POS10,C20 
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Function: 

The RESET statement causes an input or output file to be repositioned. A 
stream-oriented file can be positioned at its beginning or its end. A 
record-oriented file can be positioned at its beginning or at a record whose 
key or relative-record number satisfies a specified condition. For a discussion 
of how this statement is used, see "Repositioning Files" in Part I of this 
publication. 

General Format-Stream-Oriented Files: 

RESET filename} [END][Jilename2 ... ] [
,EXIT es ] 
,IOERR s [REM comment] 

General Format - Entry-Sequenced Files: 

[
,EXIT es ] 

RESET FILE filename} [!ilename2 ... ] ,IOERR s [REM comment] 

General Format - Key-Sequenced Files: 

[
,EXIT es ] 

RESET FILE filename} [,KEY r exp] [filename2 ... ] ,IOERR s] [,NOKEY s] 

[REM comment] 

General Format - Relative Record Files: 

r ,EXIT es ] 
RESET FILE filename} [,REC = e] [!ilename2 ... ][ ,IOERR s] [,NOREC s] 

[REM comment] 
General Format Using &BUFF: 

RESET &BUFF [REM comment] 

where filename is a character expression; r is the relational operator = or 
.EQ., ~, >= or .GE.; exp is a character expression; e is a positive scalar 
arithmetic expression; es is the number of an EXIT statement; s is the 
number of an executable statement; and comment is one or more EBCDIC 
characters. 

Action: 

Execution of a RESET statement for a specified file positions an internal 
pointer so that a subsequent GET, PUT, READ FILE, or WRITE FILE 
reference to the file will refer to a specific item in it. For stream-oriented files, 
the file is positioned at its beginning. 

The error condition specified in the RESET statement causes program control 
to be transferred to a designated statement if the error condition occurs. 

If the END clause is specified, the file is positioned at its end, closed, and 
activated for output. 

If the KEY clause is specified, the file is positioned at the first record whose 
key satisfies the condition set forth in the KEY clause. 



If the NOKEY clause is included, and the record with the specified key does 
not exist on the file, control is transferred to the specified statement. 

If the REC clause is specified, the file is positioned to the relative record 
identified by the arithmetic expression (that is, the integer part of a positive 
number). 

If the NOREC clause is included, and a record with the relative record 
number specified does not exist on the file, control is transferred to the 
specified statement. 

If IOERR is included, a device malfunction occurs, and control is transferred 
to the specified statement. 

The RESET statement is used with the &BUFF internal variable for 
buffered-ahead terminal input (see INPUT statement, Part II). RESET 
&BUFF results in the following actions taken: 

1. The value of &BUFF is reset to zero. 

2. All groups of data values (identified by a preceding semicolon) not yet 
accessed by an INPUT statement are discarded. For example, if the 
following input line were entered in response to an initial INPUT statement 
request, 

1,2,3;4,5,6;7,8,9 

the execution of RESET &BUFF before another INPUT statement is 
executed will result in the data value groups of 4,5,6 and 7,8,9 being 
discarded. 

Rules: 

1. If a file specified in a RESET statement is not currently active, its name in 
the RESET statement will be ignored if no clause is specified for that file. 
If a KEY or REC clause is specified, the file is activated for input 
operations. If an END clause is specified, the file is activated for output 
operations. 

2. To add records to an existing stream-oriented file, open the file by 
specifying RESET with the END clause. This specification causes the file 
to be positioned to its end. Do not use OPEN with the OUT clause; OUT 
positions a file to its beginning, effectively deleting the file contents. 

3. The END clause cannot be specified in the DOS/VS environment. 

4. If the EXIT clause is specified for a particular file, then no other error 
clause can be specified. 

5. In a mUltiple RESET statement, if an error causes transfer of program 
control to the statement designated, subsequent files specified are not 
processed. 

6. Naming conventions for files depend upon the environment in which they 
are used. See Appendix A. "Implementation Considerations." 

Examples: 

60 GET 'IN', X, Y, Z 

120 RESET 'IN' 
130 GET 'IN', A, B, C 
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Statement 60 reads the first three values of IN into X, Y, and Z, respectively. 
The RESET statement in 120 repositions the file named IN to the beginning. 
The GET statement in 130, therefore, reads the first three values of IN into 
A, B, and C, respectively. 

200 RESET FILE A$, REC=4, NOREC 300 

220 RESET FILE 'ABLE,' KEY=B$, NOKEY 600 



The RESTORE Statement 
Function: 

The RESTORE statement causes the next READ statement executed to begin 
assigning values from the first item in the first DATA statement of the 
program. For a discussion of how this statement is used, see "Getting Data 
Into the Computer" in Part I of this publication. 

General Format: 

RESTORE [[REM] comment] 

where comment is one or more EBCDIC characters. 

Action: 

The RESTORE statement returns the data table pointer from its current 
position to the beginning of the table. The optional comment is a character 
string that does not affect the execution of the statement. 

Rule: 

A RESTORE statement in a program containing no DATA statements is 
ignored. 

Example: 

After the following series of statements is executed, the variables A and C 
will each have a value of 1, and the variables Band D will each have a value 
of 2. 

10 DATA 1,2 
20 READ A,B 
30 RESTORE 
40 READ C,D 
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For use of the RETURN statement in the creation of subroutines, see "The 
GOSUB and RETURN Statements." 

F or use of the RETURN statement within a multiline function definition, see 
"The DEF, RETURN, and FNEND Statements." 



The REWRITE FILE Statement 
Function: 

The REWRITE FILE statement causes the alteration of a record that already 
exists in a record-oriented file. For a discussion of how this statement is used, 
see" An Entry-Sequenced File", "A Key-Sequenced File" and" A 
Relative-Record File" in Part I of this publication. 

General Format-Entry-Sequenced Files: 

[MAT] REWRITE FILE [USING sn] filename, output-list 

[
,EXIT es J 
[,EOF s][,IOERRs][,CONV s] [REM comment] 

General Format - Key-Sequenced Files: 

[MAT] REWRITE FILE [USING sn] filename [,KEY r exp], output-list 

[
,EXIT es ] 
[,EOF s] [,IOERR s] [,CONY s] [,NOKEY s] [REM comment] 

General Format - Relative Record Files: 

[MAT] REWRITE FILE [USING sn] filename [,REC = e] , output-list 

[
,EXIT es ] 
[,EOF s] [,IOERR s] [,CONV s] [,NOREC s] [REM commellt] 

where sn is the number of a FORM statement, filename is a character 
expression, r is the relational operator = or .EQ., ~, >=, or .GE., exp is a 
character expression, es is the number of an EXIT statement, s is the number 
of an executable statement and comment is one or more EBCDIC characters. 

Action: 

Execution of the REWRITE FILE statement causes a record to be written 
over an already existing record in a record-oriented file. Values from the 
variables in the output list are placed in a buffer associated with the specified 
file. Values from arrays are placed in the buffer row by row. 

If the USING clause is present, values are converted as indicated in the 
specified FORM statement. (Note: An X or POS control specification in the 
FORM statement causes a spacing over of record positions, permitting a 
selective rewriting of portions of the record.) In the absence of a USING 
clause, values are assigned to the buffer without conversion. 

If the KEY clause is included, the first record satisfying the specified 
condition is written over. The character expression is evaluated and truncated 
on the right, if longer than the record key, before being compared with the 
actual record key. A character string shorter than the record key is compared 
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with the first n characters of the key, where n is the number of characters in 
the character string. 

If the NOKEY clause is included, and no record with a key satisfying the 
KEY clause condition exists in the file, control is transferred to the specified 
statement. 

If the REC clause is included, the record whose relative record number 
matches the relative record number specified is written over. The record 
length of the rewritten record must not be greater than the original record. 

If the NOREC clause is included and no record with the relative record 
number satisfying the REC clause condition exists in the file, control is 
transferred to the specified stat~menL 

If the EOF clause is inclused, and there is no I room for the rewritten record in the 
file, and control is transferred to the specified statement. 

If the IOERR clause is included, and a device malfunction prevents reading or 
writing of the record, control is transferred to the specified statement. 

If the CONY clause is included, control is transferred to the specified 
statement if a value cannot be converted to the format defined for the item in 
an associated FORM statement, or if a record larger than the maximum 
permitted size is written. 

If the EXIT clause is included, the specified EXIT statement is examined for 
the appropriate error condition if any of the above problems occur. 

Rules: 

1. A file specified in a REWRITE FILE statement must be activated for 
both input and output operations (that is, ALL must be specified in the 
OPEN statement for the file). 

2. If the KEY clause is omitted from the REWRITE FILE statement for a 
key-sequenced file, the last 110 operation of the specified file must have 
resulted from a READ FILE or REREAD FILE statement for the record 
to be rewritten. 

3. If the REC clause is omitted from the REWRITE FILE statement for a 
relative-record file, the last 110 operation on the specified file must have 
resulted from a READ FILE or REREAD FILE statement for the record 
to be rewritten. 

4. If the specified file is entry-sequenced, the length of the rewritten record 
may not exceed the original length of the record. The rewritten record 
will be the same length as the original record. 

5. If the specified file is keyed, the length of the rewritten record can be 
equal to or greater than the original length of the record; however, the 
contents of the record positions occupied by the record key may not be 
altered. 

6. If the specified file is relative record, the length of the rewritten record 
may not be greater than the length of the original record. 

7. The EOF, IOERR, and CONY clauses and the NOKEY or NOREC 
clauses can be specified in any order. The presence of any of these 
clauses in the REWRITE FILE statement precludes the specification of 
an EXIT clause. 



8. If all of the items in the output list are array references (that is, array 
names preceded by the keyword MAT), the MAT can be dropped from 
each of the array references and specified once before the keyword 
REWRITE. 

9. An array cannot be redimensioned in a REWRITE FILE statement. 

10. Naming conventions for files depend upon the environment in which they 
are used. See Appendix A. "Implementation Considerations." 

Example: 

70 
75 

REWRITE FILE USING 75 "ABC", KEY=' 05', Ml, M2, M3 
FORM X5, S, POS30, S, POS40, PIC (ZZZ.ZZ) 
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Function: 

The STOP statement causes program execution to be terminated. For a 
discussion of how this statement is used, see "Subroutines" in Part I of this 
publication. 

General Format: 

I fREM 1 comment 1 
STOP L RC = ;xp [REM comment] J 

where exp is a numeric expression which returns the integer part of a 
non-negative number, and comment is one or more EBCDIC characters. 

Action: 

When a STOP statement is executed, program processing is terminated and all 
open files are automatically closed. Unlike the END statement, which 
functions identically at execution time, the STOP statement has no effect on 
the compilation of the program. 

If RC= exp ~s specified a completion code is returned to the host system at 
the end of program execution. 

Rule: 

1. A STOP statement may appear anywhere in a BASIC program. 

Example: 

75 STOP 

Return/Completion example: 

500 STOP RC=16REM RETURN TO HOST SYSTEM 



The USE Statement 
See "The CHAIN and USE Statements." 
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Function: 

The WRITE FILE statement adds a new record to a record-oriented file. For 
a discussion of how this statement is used, see "An Entry-Sequenced File", 
"A Key Sequenced File", and "A Relative Record File" in Part I of this 
publication. 

General Format-Entry-Sequenced Files: 

[MAT] WRITE FILE [USING sn 1 filename ,output-list 

[
,EXIT es ] 
[,EOF s] [,IOERR s] [,CONV s] [REM comment] 

General Format - Key-Sequenced Files: 

[MAT] WRITE FILE [USING sn] filename ,output-list 

[
,EXIT es ] 
[,EOF s] [ ,IOERR s] [,CONV s] [,DUPKEY s] [REM comment] 

General Format - Relative Record Files: 

[MAT] WRITE FILE [USING sn] filename ,REC = e ,output-list 

r,EXITes ] L[ ,EOF s] [,IOERR s] [,CONV s] [,DUPREC s] [REM comment] 

where sn is the number of a FORM statement; filename is a character 
expression; r is the relational operator =, or .EQ.; ~, >=, or .GE.; e is a 
positive scalar arithmetic expression; es is the number of an EXIT statement; s is the 
number of an executable statement; and comment is one or more EBCDIC characters. 

Action: 

Execution of a WRITE FILE statement causes a record to be added to the 
specified HIe, which can be entry-sequenced, keyed, or relative record. For an 
entry-sequenced file, the record is added to the end of the file. For a keyed 
file, the record is inserted in the file at a point determined by its record key, 
which is one of the fields within the record itself. For a relative-record file, 
the record is written into the file slot number specified in the REC clause. 

When the WRITE FILE statement is executed, values from variables in the 
output list are placed in a buffer associated with the specified file. Values 
from arrays are placed in the buffer row by row. 

If the USING clause is present, values are converted as indicated in the 
specified FORM statement. (Note: Record fields that are not filled with data 
- as the result of a POS or X control specification-are filled with binary 
zeros (interpreted as blanks), thus creating a "null field" within the record.) 
In the absence of a USING clause, values are assigned to the buffer without 
conversion. 



For relative record files, the record identified in the REC clause is written. 

If the EOF clause is included, control is transferred to the specified statement 
if there is no room in the file for the new record. 

If the IOERR clause is included, control is transferred to the specified 
statement if a device malfunction prevents writing of the record. 

If the CONY clause is included, control is transferred to the specified 
statement if a value cannot be converted to the format defined for the item in 
an associated FORM statement, or if a record larger than the maximum 
permitted size is written. 

If the DUPKEY clause is included, control is transferred to the specified 
statement if the key field of the record to be written matches the key field of 
a record already in the file. 

If the DUPREC clause is included and the relative record number of the 
record to be written matches a slot in which a record is already written, 
control is transferred to the specified statement. 

If the EXIT clause is included, the specified EXIT statement is examined for 
the appropriate error condition if any of the above problems occur. 

Rules: 

1. For a keyed file, the output list must refer to a character value which is to 
be used as the record key. The length and position of the record key vary 
with each file and are defined outside of the BASIC program. 

2. The EOF, IOERR, DUPKEY, or DUPREC and CONY clauses can be 
specified in any order. The presence of any of these clauses in the WRITE 
FILE statement precludes the specification of an EXIT clause. 

3. If all of the items in the output list are array references (that is, array 
names preceded by the keyword MAT), the MAT can be dropped from 
each of the array references and'specified once before the keyword 
WRITE. 

4. An array cannot be redimensioned in a WRITE FILE statement. 

5. When referring to a relative-record file, the WRITE FILE statement can 
only write a record into a null slot that has a length equal to or greater than 
the record's length. 

6. Naming conventions for files depend upon the environment in which they 
are used. See Appendix A. "Implementation Considerations." 

Example: 

50 WRITE FILE USING 100 "NEW", K$, X1, X2, 
X3, X4 
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APPENDIX A. IMPLEMENTATION 
CONSIDERATIONS 

Time-Sharing Environments 

• vSPc: 

1. VSPC Internal Files: A VS BASIC user, under VSPC, can create, 
access, and delete VSPC files as either sequential files or as direct files. 
Sequential files are used for either stream-oriented access (GET/PUT) 
or as entry-sequenced record-oriented files (READ FILE/WRITE 
FILE or INPUT FROM/PRINT TO). Direct files are defined for 
relative-record, record-oriented files (READ FILE/WRITE FILE with 
a REC clause). 

VSPC internal files are not key-sequenced, so may not be accessed with 
any statement containing a KEY, DUPKEY, or NOKEY clause. 

2. VSPC External Files: External files must be defined through the use 
of VSAM's Access Method Services. They are typically created by the 
data processing installation personnel. The files are always 
record-oriented, and are defined in a system library. The VS BASIC 
programmer must know the library number of that library in order to 
write programs which can access the data files defined there. 

When entry-sequenced files are defined, the name of the file, the 
number of records in the file, and the maximum size record must be 
defined. 

When key-sequenced files are defined, the length and position of the 
key in the record must also be defined. 

When relative-record files are defined, only the record length and file 
size are specified. 

For all external files, the DD/DLBL card for each file must be in the 
VSPC start-up deck. 

3. VSPC filenames have the form: 

library number filename/password 

where filename is 1 to 8 characters, the first of which must be 
alphabetic. 

When using VSPC internal files in your own library, the library number 
may be omitted. When using VSPC external files, or VSPC internal files 
in another library, the library number must be included. 

For example: 

OPEN FILE 'BABe' IN 

will open file ABC in library 8. 

In addition, a password may be required for data access. See VS 
BASIC for VSPC: Terminal User's Guide for further discussion of 
files and filenames. 
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• CMS: 

1. A filename consists of between one and eight alphabetic (including the 
alphabet extenders) or numeric characters. For example: 

50 PUT 'IliA' ,Bl,B2 

• TSO: 

1. A filename consists of between one and eight alphabetic (including the 
alphabet extenders) or numeric characters, with the first character 
always alphabetic. For example: 

100 GET 'FILE1' ,C1,C2 

2. A stream-oriented file which has been permanently allocated (either by 
a DD statement in the LOGON procedure or through an ALLOCATE 
command issued at the terminal) may not be repositioned to its end by a 
RESET statement with the EN!) clause. 

3. All record-oriented files must be defined by the data processing 
installation personnel. For an entry-sequenced file, you must provide the 
name of the file, the number of records in the file, and the maximum 
size record the file will hold. For a key-sequenced file, you also must 
supply the length and position of the key in the record. For a 
relative-record file you must provide the length of the record and the 
number of records in the file. 

4. If you have not previously allocated an output stream data file, VS 
BASIC will dynamically allocate a data set for your output using the 
following default values: LRECL=562, BLKSIZE= 1690, 
RECFM=VB. 

• Both CMS and TSO: 

1. The PAUSE statement causes program execution to be interrupted until 
you press the carrier return key at the terminal. 

• DOS/VS: 

1. The filename for a stream-oriented file must be a logical unit name, in 
the form SYSxxx, where xxx is a number from 001 to the maximum 
permitted by the installation. For example: 

100 GET 'SYS010' ,A,B,C$ 

The filename for a record-oriented file can be any name, consisting of 
up to seven alphabetic and numeric characters, the first of which must 
be alphabetic. For example: 

20 LET B$ = 'GRADE' 
30 WRITE FILE B$, X,Y,Z 

The filename in this example is GRADE. 

To link the BASIC program to operating system resources, the 
filename specified in the input/output statement must be specified in 
the appropriate TLBL or DLBL job control statement. For example: 

II TLBL SYS010 .. . 

I I DLBL GRADE .. . 
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2. Positioning to the end of a file is not supported. Therefore, END 
cannot be used with RESET. 

3. The EOF clause on the PUT statement is not supported. 

4. The CPU intrinsic function always returns a value of 1. 

5. All record-oriented files must be defined by the data processing 
installation personnel. For an entry-sequenced file, you must supply 
the name of the file, the number of records in the file, and the 
maximum size record the file will hold. For a key-sequenced file, you 
also must provide the length and position of the key in the record. For 
a relative-record file, you must provide the length of the record and the 
number of records in the me. 

• OS/VS (VSl and VS2): 

1. A filename can be any name consisting of up to eight alphabetic 
(including the alphabet extenders) and numeric characters, the first of 
which must be alphabetic. For example: 

200 READ FILE 'A12296', MAT G 

To link the BASIC program to operating system resources, the filename 
specified in the input/output statement must be specified in the DD job 
control statement that defines the file. For example: 

//A12296 DD 

• Both DOS/VS and OS/VS: 

1. The PAUSE statement prints a message but does not cause program 
execution to be interrupted. 

Installation-written functions can be made available to all users in the same 
manner as processor-supplied intrinsic functions, by installing them in the 
library of functions. This separable library facility provides programming 
convenience and enables VS BASIC users to share such functions. See your 
installation personnel for details before attempting to write or install such 
functions. 

Printing Output Created on a PRINT TO File 

Output from files created using the PRINT TO facility may be printed on a 
system printer by using the REPRO command of Access Method Services. 
You may want to contact your installation personnel to use these services; 
briefly, here are some points to remember when using Access Method 
Services to print the output: 

• Use the REPRO command, not the PRINT command, of Access Method 
Services. 

• Specify the filename used in the VS BASIC program as the name of the 
input file to the REPRO request. 

• Include a DD card for that file. 

• Define an output file, with a destination of the normal systems output 
device. 
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• The record-format parameter of the output file must be specified as 
fixed-blocked in order to override the normal system use of the first 
character of each record as a forms control character. 

• Use that output file as the outfile parameter to the REPRO request. 

For an OS/VS installation, the following JCL will print the contents of the 
file: 

//LISTVSAM 

/ ... ,.....T""'\I'T'\TT'T""It. 

j ... ,::,J:..lU.l:" 

//STEP1 
//SYSPRINT 
//FILENAME 
//PRTFILE 
//SYSIN 

REPRO -

/* 

JOB 

EXEC 
DD 
DD 
DD 
DD * 

ACCOUNTING INFORMATION,REGION=256K, 
MSGLEVEL=1 
SETUP INFORMATION IF REQU1RED 
PGM=I DCAMS 
SYSOUT=A 
DSNAME=DATASET-NAME,DISP=OLD 
SYSOUT=A,DCB=(RECFM=FB) 

INFILE(FILENAME) -
OUTFILE(PRTFILE) 



APPENDIX B. COLLATING SEQUENCE OF THE 
VS BASIC CHARACTER SET 

The EBCDIC collating sequence of the VS BASIC character set is ordered in 
ascending sequence according to the internal representation of each character. 

Cbaracter 

< 
( 

+ 

& 

$ 

* 

/ 

> 
? 

# 

@ 

" 

Internal 
Hexadecimal 
Representation 

40 

4B 

4C 

4D 

4E 

4F 

50 

Name 

Blank 

Point or period 

Less-than symbol 

Left parenthesis 

Plus sign 

OR sign or vertical bar 

AND sign or ampersand 

5A Exclamation symbol 

5B 

5C 

Currency symbol 

Asterisk or multiplication symbol 

5D Right parenthesis 

5E Semicolon 

60 

61 

6B 

6E 

6F 

7A 

7B 

7C 

7D 

Minus sign 

Slash or division symbol 

Comma 

Greater-than symbol 

Question mark 

Colon 

Number or pound sign 

Commercial "at" sign 

Single quotation mark 

7E Equal sign or assignment symbol 

7F 
8A 

8C 

AE 

BE 

Double quotation mark 

Up-arrow or exponentiation symbol 

Less-than-or-equal-to symbol 

Greater-than-or-equal-to symbol 

Not-equal symbol 
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Internal 
Hexadecimal 

Character Representation 

A,a Cl 
B,b C2 
C,c C3 
O,d C4 
E,e C5 
F,f C6 
G,g C7 
H,h C8 
I,i C9 
J,j 01 
K,k 02 
L,l 03 
M,m D4 

N,n 05 
0,0 06 
P,p 07 
Q,q 08 
R,r 09 
S,s E2 
T,t E3 
U,U E4 
V,V E5 
W,W E6 
X,X E7 
Y,y E8 
Z,Z E9 
0 FO 

1 Fl 
2 F2 

3 F3 
4 F4 
5 F5 
6 F6 
7 F7 

8 F8 
9 F9 

228 VS BASIC Language 



GLOSSARY 

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 $). 

Alphabetic equivalent. The alphabetic character equivalent 
logical and relational operators that can be used 
interchangeably with the corresponding special character 
operators in logical subexpressions. The alphabetic 
equivalents must be enclosed in periods. 

See also logical operators and relational operators. The 
alphabetic equivalents are: 

.EQ. 

.NE. 

.GT. 

.LT. 

.GE. 

.LE. 

.CAT. 

.OR. 

.AND. 

equal to 
not equal to 
greater than 
less than 
greater than or equal to 
less than or equal to 
concatenation 
or 
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 function 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 DIM statement. VS BASIC allows one- and 
two-dimensional arithmetic arrays. 

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

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. 

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

+ 

* 
/ 
t or ** 

addition and unary plus sign 
subtraction and unary minus sign 
multiplication 
division 
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. VS 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. 

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 character, 
$, (for character arrays). 

Assignment. The process of giving values to variables; for 
example, via LET statements, READ statements, INPUT 
statements, etc. 

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 non-programmers 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 other than the next 
sequential one; f<lr example, via the GO TO statement. 

Built-in function. See intrunsic function. 

Carriage return. See carrier return. 

Carrier return (CR). The process of ending a line by pressing 
the appropriate key(s) on your terminal. 

Character array. A named table of character data items. An 
array may be implicitly declared through usage or explicitly 
declared in a DIM statement. VS 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. 

Character expression. A character constant, a simple character 
variable, a scalar reference to a character array, a 
character-valued function reference, or a sequence 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 VS BASIC. 

Character string. A sequence of characters which represents an 
item of character data. 
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Character variable. The name of a character data item whose 
value is assigned and/or changed during program execution. 
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 statement that has no 
operands (for example, REM, STOP, END, RESTORE, 
etc.), with or without the REM keyword, or by using the 
REM keyword, may be im::luded on an BASIC staternt!nis 
except the DATA and Image statements. 

Concatenation. The joining of two character data items by the 
symbol I I or its alphabetic equivalent .CAT. 

Concatenation operator. The symbol I I or .CAT., the 
alphabetic equivalent, is, used to concatenate, or join, two 
character data items. 

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

Control specification. (1) One of the specifications X or POS, 
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 at a terminal. 

Data rile. See file. 

Data form specification. (1) One of the specifications B, C, 
NC, PD, 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. 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 
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the expression value substituted for each dummy variable 
when the program is executed. 

EBCDIC coUating sequeM~e. The ordering of character data 
i~ems according to the Extended Binary Coded Decimal 
Interchange Code. 

Entry-sequenced file. A record-oriented file whose records are 
stored and accessed in the order in which they are entered. 

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 VS 
BASIC program (for example, dividing by zero branching to 
a non-existing statement number, etc.) 

Explicit declaration. The use of a DIM statement to specify the 
nUffibt!r of members in an array, the number of dimensions in 
an array, or the length of a character variable. 

Exponent (of floating-point 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 VS 
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. 

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

Filename. A character expression whose value is the name of a 
file. 

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. 

Fun 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. 

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. 

Input Ust. 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 terminal typewriter 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 VS BASIC. The name of the internal constants 
are: &PI, &SQR, &E, &INCM, &LBKG, and &GALI. 

Internal storage. A computer's main storage. 

Internal variable. A character or numeric value set and 
changed by VS BASIC that is available to the user in certain 
operations. The internal variables are & BUFF, &CODE, 
&ERR, &FILE, &LINE, and &REC. 

Interrupt. The suspension of program execution. 

Intrinsic function. A function supplied by VS BASIC (for 
example, SIN, COS, SQR, etc.) 

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

Key-sequenced me. A record-oriented file whose records are 
stored and accessed according to keys embedded in the 
records. 

UteraI. A symbol or quantity in a source program that is itself 
data, rather than a reference to data. 

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 floating-point 
format have a maximum of eleven significant digits in 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 NEXT statement 
identifies the end of it. 

Mantissa. In floating-point notation (floating-point 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 withil'l 
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 necessary for program execution. 

Null character string. Two adjacent single or double quotation 
marks that specify a character constant of 18 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. data items is a character 
constant. 

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 Ust. 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 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 evaluating an arithmetic expression. 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-dermed function. See user-written function. 

Pseudo variable. The use of an intrinsic function as a receiving 
variable. STR is the only pseudo variable in VS BASIC. 

Record. A collection of related data items treated as a unit. 

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

.EQ. or = 

.NE. or::/:: or <> 

.GT. or> 

.LT. or < 

.GE. or >= or ~ 

.LE. or <= or:S; 

equai to 
not equal to 
greater than 
less than 
greater than or equal to 
less than or equal to 

Reliitlye-record me. A file whose recorus are ioaded inio 
fixed-length slots. 

Relative-record number. A number that identifies not only the 
slot in a relative-record data set but also the record occupying 
the slot. 

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. 

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 integer format and fixed-point format have a 
maximum of seven significant digits, and values printed with 
floating-point format have a maximum of seven significant 
digits in the mantissa. 

Significant digits. All the digits of a number starting with the 
leftmost non-zero digit. 

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). 

Slot. The space for a data record in a relative-record data set. 

Special characters. Any characters allowed in VS BASIC that 
are not alphameric characters. 

Statement number. The number which prefaces a VS BASIC 
statement. It can be up to five digits in length (in the range 
00000 to 99999). 

Stream-oriented nJe. 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 which directs the 
computer to return and execute the statement following the 
GOSUB statement. 

Subscript. Any valid arithmetic expression (whose truncated 
integer value is greater than zero) used to refer to a particular 
member of an array. 
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Substring. A part of a character string. 

System-supp6ed constants. See internal constants. 

Terminal. A device resembling a typewriter that is used to 
communicate with the computer. 

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 + (p!us) and - (minus). 

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. 

VS BASIC. A language processor derived from the BASIC 
language and developed by IBM for virtual storage systems. It 
can be used in time-sharing environments (VSPC, CMS, 
TSO) and batch environments (OSVS 1, OSVS2, DOS/VS, 
CMS Batch). 

Zero suppression. The elimination of leading nonsignificant 
zeros in a number. 
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concatenation symbol 118,32, 104 
exponentiation symbol 116-118, 31 
greater than or equal to symbol 104,41 
less than or equal to symbol 104,41 
not equal to symbol 104,41 
decimal point 104 

in fixed-format data 107-25 
in FORM statement 194,64 
in Image statement 187 -18 9 
in PRINT statement 183 

less than symbol 104, 41 
left parenthesis 104 
plus sign 104 

as a binary operator 116, 31 
as a unary operator 116,30 
in array assignment statement 125 
in PIC specification 63-64 

as a floating character 194 
as an insertion character 155 
as a static character 156 

sign 104,41 
as an exponent specifier 

in FORM statement 194, 62 
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And sign or ampersand 104,41 
internal variable 110 
internal variable 110 
(base of natural logs ) internal constant 109 
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internal variable 110 
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(1T) internal constant 109 
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in PIC specification 

as a floating character 194,62 
as a static character 1 56 

use in defining character arrays 47 
use in defining character 
functions 138, 57 
use in defining character 
variables 28-29 

* 

) 

> 
? 

# 

@ 

" 
t 

asterisk 104 
as a binary operator 116, 31 
as a multiplication symbol in array 
assignment statement 126 
in PIC specification 62 

to print asterisks 194-195 
right parenthesis 104 
semicolon 104 

delimiter in PRINT statement 182 
with PRINT using Image statement 182 

minus sign 104 
in array assignment statement 125 
as a binary operator 116, 31 
as a unary operator 116,30-31 
in PIC specification 64 

as a floating character 194 
as an insertion character 155 
as a static character 156 

slash 104 
as a binary operator 116, 30-31 
in PIC specification 194, 63-64 
used to end input line 23 

comma 104 
as delimiter in PRINT statement 182 
as null entry in INPUT statement 
data 166 
in PIC specification 63-64 

as insertion character 194 
greater than symbol 104,41 
question mark 104 

as character to prompt input 22-24 
colon 104 

to identify Image statement 187,61 
pound sign 

as an alphabet extender 104, 28 
in FORM statement as a digit 
specifier 194, 196 
in Image statement as a digit 
specifier 61-62, 187 

commercial "at" sign, as an alphabet 
extender 104, 28 
single quotation mark 104 
equal sign 104,41 
double quotation mark 104 
exponentiation symbol 104 
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AMS (Access Method Services) 223,225 
"An Entry-sequenced File" 78-83 
And logical operator 104,42 
argument 

defmition of 229 
in user-defined functions 139, 33 
relationship to dummy variable 57 

arithmetic 
array 111 
definition of 229 
initial value of 50 
naming an 47 
constants 108 
definition of 230 
data 107,25 
contrasted with character data 26 
mixing with character data 29 
printing with Image statement 186-187 
relational operators with 4041 
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expressions 116 
definition of 230 
evaluation of 117,31-32 
print zone lengths for 184 
functions 138,57 
operators 116, 30-31 
contrasted with relational operators 4041 
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signs, in PIC 63-64 
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definition of 229 

arithmetic data item, definition of 229 
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addition and subtraction 125,53 
identity function 128,54 
inverse function 129, 54 
matrix multiplication 55-56 
scalar multiplication 127, 53 
scalar value in 123 
simple array 124 
sort 
ascending sort 130, 53-54 
descending sort 131 , 53 
subtraction 125, 53 
transpose function 130, 55 
redimensioning arrays with 51-52 

array declaration, definition of 229 
array variable; definition of 229 
arrays 47-51 

arithmetic III 
definition of 229 
character III 
definition of 229 
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conformable 127 
defining 48 
DIM statement 144 
definition of 229 
expression in 119 
definition of 229 
initial value of 50 
input values for, through INPUT statement 167 
membersof 112,47 
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naming 113,47 
output values from 
with PRINT statement 186 
with PRINT USING FORM 192 
with PRINT USING Image 189 
redimensioning 51-52 
subscripts 111, 48 

ascending sort function array assignment 
statement 130 

ASN (arcsine) intrinsic function 114 
ASORT ascending sort array assignment 

statement 130,53 
assignment, definition of 229 
assignment statement 

array 123, 50 
contrasted with algebraic equation 30 
example of in a program 36 
scalar 172 

assignment symbol, definition of 229 
asterisk, digit specifier in FORM 

statement 154,194 
ATN (arctangent) intrinsic function 114 
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B data form specification 152 
B, insertion character in FORM statement 194, 154 

restrictions in use of 194, 155 
use of 63-64 

BASIC character set 103 
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BASIC statements (see statements) 
batch environments, DOS/VS and OS/VS 
implementation considerations 223 
binary data 152 
binary operators 30 

definition of 229 
arithmetic 116, 30 
definition of 229 
in PRINT statement 35 
priority of 117 
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as digit specifier in FORM statement 194, 154 
ignored by BASIC 31 
in Image statement 104 
in place of plus sign 35 
initial value of character array 50 
null delimiter 35 

branching 
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program 39 
subroutine 58 

Buffered-Ahead Terminal Input 24 
built-in functions (see intrinsic functions) 

c 
C data form specification 184,192,153 

use of 
in printing 65 
with record-oriented statements 90 

carrier positions, print 185, 187 
carrier return. definition of 229 
CEN (Centigrade) intrinsic function 114 
CHAIN statement 133 

example of 69-70 
chaining, program 69-70 
character 

array 111 
defining 47 
definition of 229 
initial value of 50 
length of members 112 
naming an 47 
constants 109 

definition of 230 
data 109,26 
contrasted with numeric data 26 
defining 144 
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in FORM statement 193,65 
in Image statement 187 
in INPUT statement 166 
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in PRINT statement 184 
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in scalar assignment for array assignment 
statement 123 
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in user-defined functions 139 
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relational operators with 41 
expressions 117, 32 
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functions 138, 57 
operators 117 
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variables 110, 28-29 
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size of in packed print zone 36 
USE statement 133 
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CHR intrinsic function 114 
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as fIle name for entry-sequenced fIle 78 
contrasted with key-sequenced fIle 83 

CLK (time of day) intrinsic function 114 
CLOSE FILE statement 83 

VSAM requirement 223 
CLOSE statement 134, 73 

summarized 76 
closing fIles 73,83 
CMS time-sharing environment 

file naming conventions 224 
non-support of record-oriented statements 224 
PAUSE statement implementation consideration 224 

CNT (number of I/C data items) intrinsic function 114 
collating sequence, EBCDIC 227 
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use in sorting arrays 130 
use with relational operators 41 
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column, as array dimension 112, 48 
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definition of 230 
in REM statement 207,37 
in RESTORE statement, example 21-22 
with REM keyboard 37 

"Comments in Your Program" 37 
computed GOSUB statement 160, 60 
computed GOTO statement 162, 42 
concatenation 
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of character data. 32 
operator 119, 104 
definition of 230 

conformable arrays for matrix multiplication 56, 127 
constants 

arithmetic 108 
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definition of 230 
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in EXIT statement 147 
in GET statement 158 
in READ FILE statement 204 
in REREAD FILE statement 208 
in REWRITE FILE statement 215 
in WRITE FILE statement 220 

COS (cosine) intrinsic function 114,33 
COT (cotangent) intrinsic function 114 
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DOS/VS implementation consideration 224 
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CSC (cosecant) intrinsic function 114 

D 
DAT (Gregorian date) intrinsic function 114 
data 
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arithmetic 107, 24-26 
fixed-point 108 
floating-point 108 
integer 107 
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length of 28-29 
entering into computer 20-24 
testing and controlling 3945 

data form specification, in FORM statement 151, 193 
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DATA statement 136,20-22 

relationship to READ statement 202, 20-22 
relationship to RESTORE statement 213,21-22 
restriction with user-defined functions 140 
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data table 202, 20-22 
DATA statement 136 
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data table pointer 177 
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decimal point (.) 
in fixed-point data 108,25 
in Image statement 187 
in PRINT statement 183 
insertion character in FORM statement 194,63-65 

declaration, array 112,4749 
DEF statement 138 

rules 139 
use of 57-58 

DEG (degrees) intrinsic function 114 
DELETE FILE statement 142,87 

restriction with entry-sequenced files 83 
restriction on use of input or output only 178 
summarized 93 
VSAM requirement 224 

"Deleting Records" 87 
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for character data 110, 26 
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null, in PRINT statement 182 
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slash, used to end input line 23 

descending sort function array assignment 
statement 131 

designing record for record-oriented mes 78 
DET (determinant) intrinsic function 114,54 
determinant function (DET) 114,54 
digi t specifiers 

examples of 62-63 
in FORM statement 151, 192 
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DIM statement 144 

defining arrays with 47 
defining character data with 28-29 
restriction with user-defined functions 140 
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dimension specification, definition of 230 
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division 116, 103 

priorityof 31-32 
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CPU intrinsic function 
consideration 224 
file naming conventions 224 
non-support of END with RESET statement 225 
non-support of EOF with PUT statement 225 
PAUSE statement implementation 
consideration 224 

DOT (dot product) intrinsic function 114 
DSORT descending sort array assignment 

statement 131, 53 
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DUPKEY keyword 
in EXIT statement 147, 87 
in WRITE FILE statement 220 

DUPREC keyword 
in EXIT statement 147,87 
in WRITE FILE statement 220 

E 
E as an exponential specifier 61-62 
EBCDIC collating sequence 227 
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use in sorting arrays 130 
use with relational operators 41 

ELSE keywork in IF statement 163,40 
embedded key 
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enclosed loops 4445, 150 
END keyword in RESET statement 210, 74 

DOS!VS implementation consideration 224 
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in GET statement 158 
in READ FILE statement 204 

END statement 146 
restriction with user-defined function 140 

entering records into record-oriented ftle 77, 83 
entry-sequenced fIles 77, 78 

(see also record-oriented fIles) 
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reading words from 80 
updating records 81 
writing records into 78-79 

EOF keyword 
DOS!VS implementation consideration 224 
in EXIT statement 147 
in GET statement 159,74-75 
in PUT statement 200, 74-75 
in READ FILE statement 204,80-81 
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in WRITE FILE statement 220 
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error conditions 
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in GET statement 158 
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in PUT statement 200 
in READ FILE statement 119 
in REWRITE FILE statement 215 
in WRITE FILE statement 220 
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evaluation 
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execution error, definition of 230 
EXIT keyword 

discussion of 75, 87 
in DELETE FILE statement 142 
in GET statement 158 
in PUT statement 200 
in READ FILE statement 204 
in REREAD FILE statement 208 
in REWRITE FILE statement 215 
in WRITE FILE statement 220 

EXIT statement 147 
-restriction with user-defined function 140 
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use with stream-oriertted fIles 74-75 

EXP (natural exponential) intrinsic function 114 
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of arrays 112,4749 
of character variables 110, 28-29 

exponent in floating-point format number, definition 
of 230 

exponent specifier 
in FORM statement 155,194 
in Image statement 187, 61 

exponen tia tion 
definition of 231 
operator 104 
priority of 31-32,116 
rules for 116 

expressions 
arithmetic 116 
definition of 230 
evaluation of 31-32,116 
array 119 
definition of 229 
character 117, 32 
definition of 229 
logical 119,4142 
definition of 231 
scalar 116 
testing in IF statement 4041 

extended alphabet 103, 28 
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F 
FAH (Fahrenheit) intrinsic function 114 
false value, in IF statement 163,41 
FILE keyword 

in CLOSE statement 134 
in OPEN statement 178 
in RESET statement 210 
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files 
(see also record-oriented files; stream-oriented files) 
definition of 230 
naming conventions for 71-72, 223 
positioning of with RESET statement 210,87 
record -orien ted 
definition of 231 
entry-sequenced 77 
definition of 230 
key-sequenced 77 
definition of 231 
relative record 77 
definition of 232 
stream-oriented 71 
definition of 232 

final value, in FOR statement 149 
fixed-point constant, definition of 230 
fixed-point format data 108 

definition of 230 
example of 25 
in Image statement 187, 189 
in PRINT statement 183 

floating characters in PIC 62, 193 
floating-point constant, definition of 230 
floating-point format data 108 

definition of 230 
example of 25 
in Image statement 187-189 
in PRINT statement 183 

FN, to identify user-defined functions 138,57 
FNEND statement 138,57-58 
FOR statement 149,43-45 

example of 4345 
use with arrays 51 

FORM statement 
differences between PRINT and record I/O 90 
maximum number of 155 
used with PRINT 192 
examples of 62-67 
general format of 192 
rules of usage 195 
used with record-oriented files 151 
examples of 78 
general format of 151 
rules of usage 155 

format control specifications in 
FORM statement 65-67 
(see also X, pas, SKIP) 

format specifications, in Image statement 187 
full print zone 183 
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function reference 32-33 
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"Functions" 57-58 
functions 

definition of 230 
intrinsic 113 
references to 32-33 
user-defined 57-58 
DEF statement to define 138 
multiline, definition of 232 
single-line, definition of 232 
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generic keys 86-87 
definition of 230 

GET statement 158,72-75 
compared to READ FILE statement 80 
error handling with 73-75, 147 
relationship to OPEN and CLOSE statements 73 

"Getting Data into the Computer" 24 
"Getting Data out Using the PRINT Statement" 34-36 
GOSUB statement 160,58 

computed GOSUB 60 
GOTO keyword in IF statement 163 
GOTO statement 162 

computed GOTO 42 
compared to computed GOSUB 60 
used in loop 39 
used with IF statement 40 

GRADE, as a filename for key-sequenced file 83 

H 
HCS (hyperbolic cosine) intrinsic function 114 
HOLD keyword in OPEN FILE statement 178 81 
HSN (hyperbolic sine) intrinsic function 114 ' 
HTN (hyperbolic tangent) intrinsic function 114 

I 
identity function, array assignment statement 128, 54 
IDN identity array assignment statement 1.28, 54 
IDX (character position in string) intrinsic function 33 
IF statement 163 

example of 4041 
logical operators in 4142 

Image statement 186 
examples of 62-63 
general format of 187 
maximum number of 189 
rules of usage 189 

implementation considerations 223 
implicit declaration 

definition of 230 
of array 112,47 
by context 49-51 
of character variables 110, 28-29 

IN keyword in OPEN statement 178, 73-74 
increment value, in FOR statement 149 
individual record, retrieving in key-sequenced file 84 

relative record file 88 
initial value, in FOR statement 149 
input 

definition of 231 
files 72-73 
terminal 22-24 

input list 
definition of 231 
syn tax definition of 99 

INPUT statement 166-169,22-24 
compared to PRINT statement 34 
example of, in a program 36 
mixing arithmetic and character data in 29 
use with arrays 50-51 



INPUT FROM statement 170 
input/output, definition of 231 
"Input/Output Error Handling" 74-75 
input/output statements 

INPUT 22-24 
PRINT 34-36,61 
record-oriented 
(see also entries for the individual statements 
listed below) 
CLOSE FILE 80-83 
DELETE FILE 87 
EXIT 83,87 
FORM 90, 78-79 
INPUT FROM 170 
OPEN FILE 80-82 
PRINT TO 198 
READ FILE 80, 84-85 
REREAD FILE 80, 87 
RESET FILE 83 
REWRITE FILE 80-82, 85-86 
summarized 93-94 
WRITE FILE 78-79,84 
stream-oriented 
(see also entries for the individual statements 
listed below) 
CLOSE 73-74 
EXIT 75 
GET 72-74 
OPEN 73-74 
PUT 71-75 
RESET 74 
summarized 75-76 

insertion characger, in PIC specification 63-65, 194-196 
INT (integral part) intrinisic function 114 
integer constant, definition of 231 
integer data 107 

example of 24-25 
in Image statement 188-189 
in PRINT statement 183 

internal constants 108,33 
definition of 231 

internal data table 202, 20 
DATA statement 136 

internal storage, definition of 
internal variables 110 

definition of 231 
interrupt, definition of 231 
intrinsic functions 113-115,32 

CPU, DOS/VS implementation 
consideration for 225 
definition of 231 
DET 54 
IDX 33 
KLN 84 
KPS 84 
STR 33 

INV inverse array assignment statement 129, 54 
inverse function, array assignment statement 129, 54 
IOERR keyword 75 
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in CLOSE FILE statement 134 
in DELETE FILE statement 142 
in EXIT statement 147 
in GET statement 158 
in OPEN FILE statement 178 
in PUT statement 175 
in READ FILE statement 204 
in RESET FILE statement 204 
in REWRITE FILE statement 215 
in WRITE FILE statement 220 
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key, in key -sequenced file 83 
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locating using intrinsic functions 84 
use of to update records 85 

KEY clause 
in DELETE FILE statement 140 
in READ FILE statement 204,84-85 
in RESET FILE statement 210 
in REWRITE FILE statement 215 

"Key Clauses on the EXIT Statement" 87 
key-sequenced files 77 

(see also record-oriented files) 
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keys in 85 
reading records from 84 
writing records into 83 
rules for 221 

KLN (key length) intrinsic function 115, 84 
KPS (key position) intrinsic function 115, 84 

L 
L specification for long form precision 154,91 
LEN (length of character string) intrinsic function 115 
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of character array members 47 
of character constants 107, 27 
of concatenated strings 119 
of packed print zones 184 
of rewritten record- oriented records 216 

LET statement 172, 19 
contrasted with array assignment statement 51 
example of, in a program 36 
use in array operations 50 

LGT (logarithm to base 10) intrinsic function 115 
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list 
in INPUT and PRINT statements 34 
input 
definition of 231 
syntax definition of 99 
output 
definition of 231 
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logical expressions 119 

definition of 231 
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logical subexpressions 119 
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L specification 91, 154 
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"Loops" 39 
loops 39 

definition of 231 
FOR and NEXT statements 43, 149 
rules of usage 149 
maximum number of 150 
nested 44 

LTW (logarithm to base 2) intrinsic function 115 

M 
magnitude, arithmetic 107 
mantissa, definition of 231 
MAT, array assignment statement 123-132 

(see also array assignment statement) 
contrasted with LET assignment statement 51 

MAT keyword, to identify an array 49-50 
in GET statement 158 
in Image statement 189 
in INPUT statement 166 
in PRINT statement 182 
in PUT statement 200 
in READ statement 202 
IN READ FILE statement 204 
in REREAD FILE statement 208 
in REWRITE FILE statement 215 
in WRITE FILE statement 220 
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matrix inverse 54, 129 
matrix multiplication 55 

array assignment statement 126 
rules 126 

MAX (maximum value) intrinsic function 115 
maximum number of characters in characters 

constant 109, 27 
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member, array 47, 111 
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minus sign (-) 
as a binary operator 116,31 
as a unary operator 116,30 
in PIC 63 
as a floating character 194 
as a trailing character 195 

"More About Loops -- Using FOR and NEXT 
Statements" 43 

multiline function 57, 138 
definition of 231 

multiplication 116 
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array assignment statement 126 

operator 116 
priority of 31 

names 
array 111, 113 
file 223, 71 

NC data form specification 153 
examples of 90 

negative increments, in FOR statement 149 
nested function references 33 
nested loops 44, 150 
nesting, definition of 231 
NEXT statement 149, 43 

use with arrays 51 
NOKEY keyword 

in DELETE FILE statement 142 
in EXIT statement 147,90 
in READ FILE statement 204 
in RESET FILE statement 210 
in REWRITE FILE statement 215 

nonexecutable statement 101 
DATA 136 
DEF and FNEND 138 
definition of 231 
DIM 144 
EXIT 147 
FORM 192 
Image 186 
REM 207 
USE 133 

NOREC keyword 
in DELETE FILE satement 142 
in EXIT statement 147, 90 
in READ FILE statement 204 
in RESET FILE statement 210 
in REWRITE FILE statement 215 

null character string, definition of 231 
null data 

in Image statement 189 
in INPUT statement 166 
in LET statement 172 
printing 185 
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consecutive commas during input 23 
definition of 231 
in packed print zone 182-185 

NUM (arithmetic value of character string) 
intrinsic function 115 



numeric character, definition of 231 
numeric conversion 

specifications 61-65, 90 
(see also PIC) 
B 152,90 
L 154,91 
NC 153,90 
PD 153 
S 153,91 

numeric data 
(see also arithmetic) 
contrasted with character data 26 

o 
one-dimensional array 111, 48 

compared to two-dimensional array 48 
restrictions in redimensioning 51 

OPEN FILE statement 178 
VSAM requirement 223 

OPEN statement 178 
"Opening Closing, and Repositioning Files" 82 
opening files 

record-oriented 82 
stream-oriented 73 

operand 117 
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operators 
definition of 231 
binary 30 
arithmetic 116, 30 
definition of 229 
in PRINT statement 35 
priority of 117 
character 118,32 
definition of 229 
definition of 229 
logical 119, 41 
definition of 231 
relational 119-120,40 
definition of 232 
unary 116-117,30 
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priority of 31 

OPTION statement 180 
Or logical operator 42, 104 
OS/VS batch environment 

file-naming conventions 224 
PAUSE statement implementation 
consideration 225 

OUT keyword, in OPEN statement 178,73 
outer loop, constrasted with nested loop 45 
output 

definition of 231 
formatting printed 66 
example of 67 
FORM statement 192-197 
PRINT statement 182-186,34 
terminal 22 

output error handling 74 
output files 73 
output list 

definition of 231 
syntax definition of 99 
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packed print zone, 183,35 
definition of 231 
length of 63 

padding 
definition of 231 
of character data 29 

paren theses 
in arithmetic operations 31 
to define arrays 48 
to enclose array expressions 52 
to enclose PIC specifications 62 

PAUSE statement 181 
CMS and TSO implementation 
considerations 224 
DOS/VS and OS/VS implementation 
considerations 225 

PD data form specification 153 
PIC 

data form specification 193,154 
examples of 62 
with record I/O 90 
relationship to NC specification 90 
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example of 61-62 
in FORM statement 193, 154 
in Image statement 187 

plus sign (+) 
as a binary operator 116, 31 
as a unary operator 116, 30 
in PIC 63 
as a floating character 194 
as a trailing character 195 

pas control specification 192-193,152 
examples of 66 
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file 84 
use with REWRITE FILE statement 215 
use with WRITE FILE statment 220 

positioning a file, RESET statement to 210,87 
pound sign (#) 

as an alphabet extender 103, 28 
in FORM statement 194, 154 
in Image statement 187 

PRD (product of array elements) intrinsic function 115 
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long-form 107 
definition of 231 
OPTION statement 180, 107 
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using pas 193 
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PRINT statement 
carriage positions for output from 185 
compared to INPUT statement 34 
compared to PUT statement 71 
examples of 36, 61 
general format 182 
with FORM statement 192 
examples 62 
rules of usage 196 
with Image statement 186 
examples 61 
rules of usage 192 
rules of usage 184 
TAB con troI specification 182 
example 186 
used in loop, example of 39 
used with IF statement 40 

PRINT TO statement 198 
PRINT USING FORM Statement 192 

exampies 62 
general format 192 
rules of usage 196 

"PRINT Using Image and FORM" 63 
PRINT USING Image Statement 186 

examples 61 
rules of usage 190 

print zone 
full 183,35 
definition of 231 
packed 183,35 
definition of 231 

printed output 
example of 67 
formatting 66 
spacing of values 182 

printing a line, 
SKIP specification needed with FORM 193 

priority of arithmetic 
operators 117, 31 
definition of 231 

program 19 
branching in 39 
definition of 231 
documenting 37 
examples of 
a first program 36 
illustrating use of PRINT USING and FORM 66 
illustrating use of record-oriented statements 78 
illustrating use of subroutines 58 
readability 105 
running and saving 19 

"Program Chaining" 69 
"Program Error Handling" 94 
program termination 

END statement 146, 36 
STOP statement 218,59 

prompting input 23 
pseudo variables 31 

definition of 231 
syntax definition of 99 
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PUT statement 200, 71 
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compared to WRITE FILE statement 78 
relationship to OPEN and CLOSE statements 73 
use of error handling keywords 74-75 
use of EXIT statement 147 

question mark (?) to prompt input 
examples of 23-24,36 
in INPUT statement 166 

quotation marks (" ') 

R 

to delimit character data 109, 26 
using within a character string 27 

RAD (radians) intrinsic function 115 
READ statement 202,20 

mixing arithmetic and character data in 29 
relationship to DATA statement 136-137 
relationship to RESTORE statement 213 
using with arrays 51 

READ FILE statement 204, 
relationship to REREAD FILE statement 208 
relationship to REWRITE FILE statement 216 
rules for using data form specifications 
B specification 
C specification 152 
L specification 154 
NC and PD specifications 153 
S specification 154 
use of EXIT statement 147 
used with entry-sequenced files 80 
used with key-sequenced files 84 
used with relative record files 88 
VSAM requirement 223 

REC clause 
in DELETE FILE statement 142 
in READ FILE statement 204 
in RESET FILE statement 210 
in REWRITE FILE statement 215 

record, definition of 231 
"Record-oriented Files" 77-96 
record-oriented files 

definition of 231 
designing records for 78 
entry-sequenced 78 
entering records into 78 
opening, closing, and repositioning 82 
rereading records in 81 
retrieving records from 80 
updating records in 81 
key -sequenced 77 
deleting records in 87 
entering records into 83-84, 220 
rereading records in 87 
retrieving records from 84 
updating records in 85 



relative record 77 
deleting records in 89 
entering records into 88 
repositioning file 89 
retrieving records from 88 
updating records in 89 
program illustrating input/output statements for 92 

record-oriented input/output statements 
CLOSE FILE 134, 80 
DELETE FILE 142,90 
OPEN FILE 178,80 
READ FILE 204 
with entry sequenced file 80 
with key-sequenced file 84 
REREAD FILE 208, 81 
RESET FILE 210,83 
REWRITE FILE 215 
with entry sequenced file 80 
with key-sequenced file 85 
with relative record file 89 
VSAM requirement 223 
WRITE FILE 220 
with entry-sequenced file 78 
with key-sequenced file 84 
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records in record-oriented file 77 
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in INPUT statement data 166 
in READ FILE statement 205 
in REREAD FILE statement 208 
in scalar multiplication 127 
in scalar value array assignment statement 123 
in simple array assignment statement 124 
in sort array assignment statements 131 
syntax definition of 99 

redimensioning arrays 51, 113 
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relative record file 88 
relational operators 119,40 

definition of 232 
REM statement 207,37 
REM keyword 207,37,19 
remarks in program 37 
"Repositioning Files" 74 
REREAD FILE statement 208 

relationship to REWRITE FILE statement 216 
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S specification 154 
use of EXIT statement 147 
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