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J4/00-0334

Subject: Mini quality review with corrections

Author:  Ebbinkhuijsen

General

To avoid confusion and mistakes, I suggest to replace in CD1.8 the phrase


" … alphanumeric, bit, or national group items …"

[which could be read as "… alphanumeric items, bit items, or national group items …"]

by


" … group items …"

This occurs at the following pages:

224

272

312 *)

315 *)

347

357 *)

401 *)

518 twice

575

600

*) already covered in my next proposals 

Subject 2 

5 Description techniques

The techniques used to describe standard COBOL are:

— General formats

— Rules

— Arithmetic expressions

— Informal description

5.1 General formats

General formats specify the syntax of the elements of standard COBOL and the sequence of arrangement of those elements.

The  elements in each general format shall be written in the compilation group in the sequence given in the general format, unless otherwise specified by the rules of that format.

When more than one arrangement exists for a specific language construct, the general format is separated into multiple formats that are numbered and named.

Elements used in depicting general formats are:

— Keywords

— Optional words

— Operands

— Level numbers

— Options

— Brackets

— Braces

— Choice indicators

— Ellipses

— Punctuation

— Special characters

— Meta-terms that refer to other formats

5.1.1 Keywords

Keywords are reserved words or context-sensitive words. They are shown in uppercase and underlined in general formats. They shall be written when the clause or phrase in which they are defined is written in the source unit.
5.1.2 Optional words

Optional words are reserved words or context-sensitive words. They are shown in uppercase and not underlined in general formats. They may be written to add clarity when the clause or phrase in which they are defined is written in the source unit.

5.1.3 Operands

Operands are expressions, literals, arguments, or references to data. Operands are shown in lowercase and represent values or identification of items, conditions, or objects that the programmer supplies when writing the source unit.

Any term listed below refers to an instance of the corresponding element as described in the text referenced under the column labeled 'described in'. Such instances of the term are represented in lower-case and suffixed with a number (n = 1, 2, ...) for unique reference.


{Table unchanged}

5.1.4 Level numbers

Specific level numbers appearing in general formats are required to be specified when the formats in which they appear are written in the source unit. Level number forms 01, 02, ..., 09, and 1, 2, ..., 9, respectively, may be written interchangeably.

5.1.5 Options

Options are indicated in a general format by vertically stacking alternative possibilities within brackets, braces, or choice indicators. An option is selected by specifying one of the possibilities from a stack of alternative possibilities or by specifying a unique combination of possibilities from a series of brackets, braces, or choice indicators.

5.1.5.1 Brackets

Brackets, [ ], enclosing a portion of a general format indicate that the element contained within or one of the alternatives contained within the brackets may be explicitly specified or that portion of the general format may be omitted. No default is implied for the omitted element.

5.1.5.2 Braces

Braces, { }, enclosing a portion of a general format indicate that the element contained within the braces or one of the alternatives contained within the braces shall be explicitly specified or is implicitly selected. If one of the alternatives contains only optional words, that alternative is the default and is selected unless another alternative is explicitly specified.

5.1.5.3 Choice indicators

Choice indicators are a pair of bars '|' surrounded by braces or by brackets that enclose a portion of a general format. When enclosed by braces, one or more of the alternatives contained within the choice indicators shall be specified, but a single alternative shall be specified only once. When enclosed by brackets, zero or more of the alternatives contained within the choice indicators shall be specified, but a single alternative shall be specified only once. The chosen alternatives may be specified in any order.

5.1.6 Ellipses

The ellipsis represents the position at which the user elects repetition of a portion of a format. The portion of the format that may be repeated is determined as follows:

Given an ellipsis in a format, scanning right to left, determine the right bracket or right brace delimiter immediately to the left of the ellipsis; continue scanning right to left and determine the logically matching left bracket or left brace delimiter; the ellipsis applies to the portion of the format between the determined pair of delimiters. 

NOTE  In text other than general formats, the ellipsis ( ... ) shows omission of a word or words when such omission does not impair comprehension. This is the conventional meaning of the ellipsis, and the use becomes apparent in context.

5.1.7 Punctuation

The separators comma and semicolon may be used anywhere the separator space is used in the formats. In the compilation group, these separators are interchangeable.

The separator period, when used in the formats, has the status of a required word.

5.1.8 Special characters

Special character words and separators that appear in formats are required when such portions of the formats are used.

5.1.9 Meta-terms

Meta-terms appear in lowercase in general formats and are the names of subsections of general formats. Subsections are specified immediately after the main format and are introduced by the phrase 'where x is:', with x replaced by the meta-term.

5.2 Rules

Except for Intrinsic functions, rules are categorized as syntax rules and general rules. Intrinsic functions have argument rules and returned value rules instead.

5.2.1 Syntax rules

Syntax rules supplement general formats and define or clarify the order in which elements are arranged to form sets of elements such as phrases, clauses, or statements. Syntax rules may also impose restrictions on elements or sets of elements, relax restrictions implied by elements or sets of elements, or define a term that may be used in the remaining syntax rules.

These rules are used to define or clarify how the elements shall be written, i.e., the order of the elements and the restrictions or amplifications of what each element may represent.

5.2.2 General rules

General rules define or clarify the meaning or relationship of meanings of an element or set of elements. They are used to define or clarify the semantics of the element  or set of elements and the effect that they have on either execution or compilation, and they may define a term that may be used in the remaining general rules. 
Editing rules and Precedence rules are considered to be General rules.
5.2.3 Argument rules

Argument rules specify requirements, constraints, or defaults associated with arguments to intrinsic functions.

5.2.4 Returned value rules

Returned value rules specify the semantics of an intrinsic function.

5.3 Arithmetic expressions

Arithmetic expressions specify part or all of the results of the COBOL syntax. In presenting the arithmetic expressions, the following additional notation, or different meaning for notation, is used.

{No changes for the rest of this chapter}
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13.16.1 ALIGNED clause

The ALIGNED clause specifies that a bit group item or an elementary bit data item is to be aligned at the high-order bit of the next byte boundary in storage.

13.16.1.1 General format

13.16.1.2 Syntax rules

1) The ALIGNED clause shall be specified only for a bit group item or an elementary bit data item.

13.16.1.3 General rules

1) An ALIGNED clause causes the subject of the entry to be aligned on the high-order bit of the next available byte boundary. Implicit filler bits may be generated to complete the assignment of bits as described in 8.5.1.5.1.3, Alignment of data items of usage bit.

2) An ALIGNED clause specified for a multiple-occurrence data item applies to each occurrence of that item. 

3) When an ALIGNED clause is not specified, bit group items and elementary bit data items are aligned in accordance with 8.5.1.5.1.3, Alignment of data items of usage bit. 

Subject 4

3.16.12 BLOCK CONTAINS clause

The BLOCK CONTAINS clause specifies the size of a physical record.

13.16.12.1 General format

13.16.12.2 Syntax rules

1) If integer-1 is specified, Integer-2 shall be greater than integer-1.

13.16.12.3 General rules

1) This clause is required except when one or more of the following conditions exist:

a) A physical record contains one and only one complete logical record.

b) The hardware device assigned to the file has one and only one physical record size.

c) The number of records or characters contained in a block is specified in the operating environment.

2) The size of a physical record may be stated in terms of records unless one or more of the following situations exists, in which case the CHARACTERS phrase shall be used:

a) A logical record may extend across physical records.

b) The physical record contains padding (area not contained in a logical record).

c) Logical records are grouped in such a manner that an inaccurate physical record size would be implied.

3) If the CHARACTERS phrase is specified, the physical record size is specified in terms of the number of bytes required to store the physical record, regardless of the types of characters used to represent the items within the physical record.

4) If integer-1 is not specified, integer-2 represents the exact size of the physical record. If integer-1 and integer-2 are both specified, they refer to the minimum and maximum size of the physical record, respectively.

Subject 5

13.16.33 JUSTIFIED clause

The JUSTIFIED clause specifies right justification of data within a receiving data item or screen item.

13.16.33.1 General format

13.16.33.2 Syntax rules

1) The JUSTIFIED clause shall be specified only at the elementary item level.

2) JUST is an abbreviation for JUSTIFIED.

3) The JUSTIFIED clause shall be specified only for a data item whose category is alphabetic, alphanumeric, boolean, or national.

13.16.33.3 General rules

1) When the receiving data item is described with the JUSTIFIED clause and it is smaller than the sending operand, the leftmost character positions or boolean positions of the sending operand shall be truncated.

2) When the receiving data item is described with the JUSTIFIED clause and it is larger than the sending operand, the data is aligned at the rightmost character position or boolean position in the data item with zero fill for the leftmost boolean positions and space fill for the leftmost character positions. For data items implicitly or explicitly described as usage national, national zeros shall be used for zero fill and national spaces shall be used for space fill. For data items implicitly or explicitly described as usage display, alphanumeric zeros shall be used for zero fill and alphanumeric spaces shall be used for space fill. For data items implicitly or explicitly described as usage bit, bit zeros shall be used for zero fill.

3) When the JUSTIFIED clause is omitted, the standard rules for aligning data within an elementary item apply (see 8.5.1.5, Standard data alignment rules).
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13.16.35 LINAGE clause

The LINAGE clause provides a means for specifying the depth of a logical page in terms of number of lines. It also provides for specifying the size of the top and bottom margins on the logical page, and the line number, within the page body, at which the footing area begins.

13.16.35.1 General format

13.16.35.2 Syntax rules

1) Data-name-1, data-name-2, data-name-3, data-name-4 shall reference elementary unsigned numeric integer data items.

2) Data-name-1, data-name-2, data-name-3, data-name-4 may be qualified.

3) Integer-2 shall not be greater than integer-1.

4) Integer-3, integer-4 may be zero.

13.16.35.3 General rules

1) The LINAGE clause provides a means for specifying the size of a logical page in terms of number of lines. The logical page size is the sum of the values referenced by each phrase except the FOOTING phrase. If the LINES AT TOP or LINES AT BOTTOM phrases are not specified, the values of these items are zero. If the FOOTING

phrase is not specified, no end-of-page condition independent of the page overflow condition exists.

There is not necessarily any relationship between the size of the logical page and the size of a physical page.

2) Integer-1 or the value of the data item referenced by data-name-1 specifies the number of lines that may be written and/or spaced on the logical page. This number is called the page size. That part of the logical page in which these lines may be written and/or spaced is called the page body.

3) Integer-2 or the value of the data item referenced by data-name-2 specifies the line number within the page body at which the footing area begins. The value shall be greater than zero and not greater than integer-1 or the value of the data item referenced by data-name-1.

The footing area is the area of the page body between the footing start and the page size, inclusive.

4) Integer-3 or the value of the data item referenced by data-name-3 specifies the number of lines in the top margin on the logical page. This number is called the top margin.

5) Integer-4 or the value of the data item referenced by data-name-4 specifies the number of lines in the bottom margin on the logical page. This number is called the bottom margin.

6) The values for the page size, the top margin, the footing start, and the bottom margin are determined as follows:

a) If a literal is specified, the value is always that literal.

b) If a data-name is specified, the value is the content of the data item referenced by the associated data-name at the following times when the indicated statement references the associated file:

1. At the completion of an OPEN statement with the OUTPUT phrase.

2. During the execution of a WRITE statement that is specified with the ADVANCING PAGE phrase. This occurs before the device is positioned and after all positioning on the current page.

3. During the execution of a WRITE statement that causes a page overflow condition. This occurs before the device is positioned and after all positioning on the current page.

When a value is determined for the page size, top margin, footing start, and bottom margin, the value

applies to the next logical page.

The value shall conform to the following rules:

1. The page size shall be greater than zero.

2. The footing start shall be greater than zero and not greater than the page size.

If the value does not conform to these two rules, the EC-I-O-LINAGE exception condition is set to exist. If execution continues after processing of this exception condition, it continues with the statement following the WRITE statement, and all subsequent WRITE statements referencing the same file cause the EC-I-O-LINAGE exception condition to continue to exist until the file is closed.

7) A data item that has the reserved word LINAGE-COUNTER as its data-name is generated by the presence of a LINAGE clause. The value in the LINAGE-COUNTER at any given time represents the line number at which the device is positioned within the current page body. The rules governing the LINAGE-COUNTER are as follows:

a) A separate LINAGE-COUNTER is supplied for each file described in the file section whose file description entry contains a LINAGE clause.

b) A LINAGE-COUNTER shall be referenced only in procedure division statements; however only the input-output control system may change the value of LINAGE-COUNTER. 
c) Since more than one LINAGE-COUNTER may exist in a source element, the user shall qualify LINAGE-COUNTER by its associated file-name when necessary.

d) A LINAGE-COUNTER is automatically modified, according to the following rules, during the execution of a WRITE statement for the associated file:

1. When the ADVANCING PAGE phrase of the WRITE statement is specified, the LINAGE-COUNTER is automatically reset to the value one. During the resetting of LINAGE-COUNTER to the value one, the value of LINAGE-COUNTER is implicitly incremented to exceed integer-1 or the value of the data item referenced by data-name-1.

2. When the ADVANCING identifier-2 or ADVANCING integer-1 phrase of the WRITE statement is specified, the LINAGE-COUNTER is incremented by integer-1 or the value of the data item referenced by data-name-2.

3. When the ADVANCING phrase of the WRITE statement is not specified, the LINAGE-COUNTER is incremented by the value one.

4. The LINAGE-COUNTER is automatically reset to the value one when the device is repositioned to the first line that may be written on for each of the succeeding logical pages.

d) The LINAGE-COUNTER is automatically set to the value one at the time an OPEN statement with the OUTPUT phrase is executed for the associated file.

8) Each logical page is contiguous to the next with no additional spacing provided.
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13.16.39 OCCURS clause

The OCCURS clause creates repeated data items and screen items and supplies information required for the application of subscripts.

13.16.39.1 General format

Format 1 (fixed-table):

Format 2 (variable-table):

Format 3 (report-writer-fixed):
OCCURS integer-2 TIMES [ STEP integer-3 ]
Format 4 (report-writer-variable)

OCCURS integer-1 TO integer-2 TIMES DEPENDING ON data-name-1 [ STEP integer-3 ]
13.16.39.2 Syntax rules

ALL FORMATS

1) The OCCURS clause shall not be specified in a data description entry that:

a) Has a level-number of 01, 66, 77, or 88, or

b) Has a variable-occurrence data item subordinate to it.

2) Data-name-1 and data-name-2 may be qualified.

FORMATS 1 AND 2

3) The first specification of data-name-2 shall be the name of either the subject of the entry or an entry subordinate to the subject of  the entry. Subsequent specification of data-name-2 shall be subordinate to the subject of the entry.

4) If data-name-2 is subordinate to a group item that is subordinate to the subject of the entry, that group item shall not contain an OCCURS clause.

5) Data-name-2 shall be specified without the subscripting normally required.

6) The data item referenced by data-name-2 shall not contain an OCCURS clause except when data-name-2 is the subject of the entry.

7) The INDEXED phrase shall be specified if the subject of this entry, or an entry subordinate to this entry, is to be referenced by subscripting using an index-name or if a SEARCH ALL statement references the subject of this entry as the subject table to be searched.

8) Index-name-1 shall be specified only in the following contexts:

— as a subscript;

— in the VARYING phrase of a PERFORM statement;

— in the VARYING phrase of a SEARCH statement;

— in the SET statement;

— as an operand in a relation condition.

9) The KEY phrase shall not be specified for a data item of class boolean, object, or pointer.

FORMATS 1, 3 AND 4
10) The subject of the entry may be subordinate to a data description entry that also contains an OCCURS clause as long as the number of subscripts required does not exceed seven.

FORMAT 1

11) An OCCURS clause specified in a screen description entry shall be a format 1 OCCURS clause without any optional phrases.

12) The maximum number of dimensions for a table described in a screen description entry is two.

13) If a screen description entry that includes the OCCURS clause, or any item subordinate to it, has been described with the TO, FROM, or USING clause, that screen description entry shall be part of a table with the same number of dimensions and number of occurrences in each dimension as the identifier representing the receiving or sending operand. The identifier representing the receiving or sending operand shall not be subordinate to an entry described with an OCCURS clause with the DEPENDING phrase.

14) If a screen description entry that includes the OCCURS clause also contains the COLUMN clause, then that COLUMN clause shall include the PLUS or MINUS phrase, unless the screen description entry also includes a LINE clause with a PLUS or MINUS phrase. 

15) If a screen description entry that includes the OCCURS clause also contains the LINE clause, then that LINE clause shall include the PLUS or MINUS phrase, unless the screen description entry also includes a COLUMN clause with a PLUS or MINUS phrase.

FORMATS 2 AND 4
16) Integer-1 shall be greater than or equal to zero and integer-2 shall be greater than integer-1.

17) Data-name-1 shall describe an integer.

18) If the OCCURS clause is specified in an entry subordinate to an entry containing the GLOBAL clause, data-name-1 shall be a global name and shall reference a data item that is described in the same data division.

FORMAT 2

19) The data item defined by data-name-1 shall not occupy a byte position within the range of the first byte position defined by the data description entry containing the OCCURS clause and the last byte position defined by the record description entry containing that OCCURS clause.

20) If the OCCURS clause is specified in a data description entry included in a record description entry containing the EXTERNAL clause, data-name-1 shall reference a data item possessing the external attribute that is described in the same data division.

21) The subject of the entry may be followed within a record description only by data description entries that are subordinate to it.

FORMATS 3 AND 4
 22) Formats 3 and 4 of the OCCURS clause shall only be specified for a report group description entry.
23) The STEP phrase shall be specified if the entry:

a) contains an absolute LINE clause, or

b) has an entry with an absolute LINE clause subordinate to it, or

c) contains an absolute COLUMN clause, or

d) is subordinate to an entry with a LINE clause and has an entry with an absolute COLUMN clause subordinate to it.

In all other cases, the STEP phrase is optional.

24) The value of integer-3 shall be sufficient to prevent the overlapping of any line (in the case of vertical repetition) or column (in the case of horizontal repetition) of any two consecutive repetitions of the associated report item.

FORMAT 3

25) A report group description entry that contains a Format 3 OCCURS clause shall be followed within that report group only by report group description entries that are subordinate to it.

13.16.39.3 General rules

FORMATS 1 AND 2

1) Except for the OCCURS clause itself, all data description clauses associated with an item whose description includes an OCCURS clause apply to each occurrence of the item described.

2) The allocation and format of the index defined by index-name-1 are dependent on the implementor and the hardware. The implementor shall specify the rules for the range of values allowed in the index defined by index-name-1. This range shall include at least the value corresponding to the occurrence number (1 -integer-2) through and including the value corresponding to the occurrence number (2 * integer-2). An index shall be modified only by a PERFORM VARYING statement, a SEARCH statement, and a SET statement. If one of these statements causes the index to be set to a value outside of the values allowed by the implementor, the EC-RANGE-INDEX exception condition is set to exist.

3) The KEY phrase indicates the order of key data items used during execution of a SEARCH statement with the ALL phrase specified, or during the execution of a SORT statement that references the associated table. If more than one data-name-2 is specified, they are specified in descending order of significance. The data associated with data-name-2 shall be ordered when a SEARCH statement with the ALL phrase is executed if data-name-2 is specified in one of the conditions in the WHEN phrase. At the time of the execution of such a SEARCH statement, the contents of the data items referenced by data-name-2 shall be in ascending order if the ASCENDING phrase is specified or descending order if the DESCENDING phrase is specified. The associated collating sequence for the order is determined by the rules for comparison of operands that apply to the condition specified in the WHEN phrase of the SEARCH statement.

FORMAT 1

4) The value of integer-2 represents the fixed number of occurrences of the subject of the entry.

5) When a screen item whose description includes the OCCURS clause is referenced by a DISPLAY screen or ACCEPT screen statement, the data values for corresponding table elements are moved from the data table element to the screen table element or from the screen table element to the data table element  respectively, if

- that screen item has been described with a FROM, TO, or USING clause, or

- that screen item has a subordinate screen item that has been described with a FROM, TO, or USING clause.
6) If the description of a screen item includes the OCCURS clause, the positioning within the screen record of each occurrence of that screen item is as follows:

a) If the description of that screen item contains a COLUMN clause, each occurrence behaves as though it had the same COLUMN clause specified.

b) If that screen item is a group item with a subordinate screen item whose description contains a COLUMN clause with the PLUS or MINUS phrase and that group screen item is subordinate to a screen item whose description contains a LINE clause, each occurrence behaves as though it had the same subordinate entries with the same COLUMN clause specified.

c) If the description of that screen item contains a LINE clause with the PLUS or MINUS phrase, each occurrence behaves as though it had the same LINE clause specified.

d) If that screen item is a group item with a subordinate screen item whose description contains a LINE clause with the PLUS or MINUS phrase, each occurrence behaves as though it had the same subordinate entries with the same LINE clause specified.

FORMAT 2

7) The value of the data item referenced by data-name-1 represents the current number of occurrences of the subject of the entry.

The subject of this entry has a variable number of occurrences. The value of integer-2 represents the maximum number of occurrences and the value of integer-1 represents the minimum number of occurrences. This does not imply that the length of the subject of the entry is variable, but that the number of occurrences is variable.

At the time the subject of entry is referenced or any data item subordinate or superordinate to the subject of entry is referenced, the value of the data item referenced by data-name-1 shall fall within the bounds from integer-1 through integer-2. If the value of the data item does not fall within the specified bounds, the EC-BOUND-ODO exception condition is set to exist. The content of a data item whose occurrence number exceeds the value of the data item referenced by data-name-1 is undefined.

8) A group item having a subordinate item that has been described with the variable-table format of the OCCURS clause is called a variable occurrence data item. When a variable occurrence data item is referenced, the part of the table area used in the operation is determined as follows:

a) If the data item referenced by data-name-1 is not included in the same group item, only that part of the table area that is specified by the value of the data item referenced by data-name-1 at the start of the operation will be used. If there are no elementary data items defined between the data description entry of the variable occurrence data item and the subject of this entry, and the value of the data item referenced by data-name-1 at the start of the operation is zero, that variable occurrence data item is a zero-length item.

b) If the data item referenced by data-name-1 is included in the same group item and the group item is referenced as a sending operand, only that part of the table area that is specified by the value of the data item referenced by data-name-1 at the start of the operation will be used in the operation. If the group item is a receiving operand, the maximum length of the group item will be used.

9) If format 2 is specified in a record description entry and the associated file description or sort-merge description entry contains the VARYING phrase of the RECORD clause, the records are variable length. If the DEPENDING ON phrase of the RECORD clause is not specified, the content of the data item referenced by data-name-1 of the OCCURS clause shall be set to the number of occurrences to be written before the execution of any RELEASE, REWRITE, or WRITE statement referencing that record description entry.

FORMAT 3

10) If the OCCURS clause is written without any of the optional phrases, it causes the entry to define integer-2 distinct report items. The effect of the OCCURS clause on each repetition depends on the position of the entry containing the clause in the report group definition, as follows:

a) If the entry also contains a relative COLUMN clause, each repetition behaves as though it had the same relative COLUMN clause.

b) If the entry is a group entry having subordinate entries with relative COLUMN clauses, and being itself subordinate to an entry with a LINE clause, each repetition behaves as though it had the same subordinate entries with the same relative COLUMN clauses.

c) If the entry also contains a relative LINE clause, each repetition behaves as though it had the same relative LINE clause.

d) If the entry is a group entry having subordinate entries with relative LINE clauses, each repetition behaves as though it had the same subordinate entries with the same relative LINE clauses.

11) Any PICTURE, USAGE, SIGN, VALUE, JUSTIFIED, BLANK WHEN ZERO, or GROUP INDICATE clauses have the same effect on each repetition as they would on a single data item without the OCCURS clause. This applies also to any SOURCE, SUM, or PRESENT WHEN clauses if no VARYING clause is present. If a VARYING clause is present, the action of these clauses may vary from one repetition to another. (See 13.16.64, VARYING clause.)

12) The STEP phrase, if specified, defines the vertical or horizontal interval between successive occurrences of the associated report item after the first occurrence, as follows:

a) If the entry contains a COLUMN clause, each successive occurrence is printed at a horizontal distance integer-3 columns to the right of the preceding occurrence.

b) If the entry is a group entry having subordinate entries with COLUMN clauses and being itself subordinate to an entry with a LINE clause, printable items in each successive occurrence are positioned integer-3 columns to the right of the column they occupy in the preceding occurrence.

c) If the entry contains a LINE clause, each successive occurrence is positioned integer-3 lines vertically beneath the preceding occurrence.

d) If the entry is a group entry having subordinate entries with LINE clauses, report lines in successive occurrences are positioned integer-3 lines vertically beneath the line they occupy in the preceding occurrence. 

If no STEP phrase is specified, the vertical or horizontal interval between successive occurrences is defined by the relative LINE or COLUMN numbers, respectively, specified in the corresponding report section entries.

13) If the DEPENDING phrase is specified, the value of data-name-1 is evaluated just before the processing for the first LINE clause of the report group. If the value of data-name-1 is not in the range integer-1 to (integer-2 - 1), the report group is processed as though the OCCURS clause had been written without the TO and DEPENDING phrases. If the value of data-name-1 is in the range integer-1 to (integer-2 - 1), the OCCURS clause has the same effect as an OCCURS clause with no TO or DEPENDING phrases and with an integer-2 equal to the current value of data-name-1. This same principle is used in the computing of the trial sum used in performing the page fit test. (See 13.16.36, LINE clause, general rule 4c.)

Subject 8

13.16.44 RECORD clause

The RECORD clause specifies the number of bytes in a fixed length record, or specifies the range of bytes in a variable-length record. If the number of bytes does vary, the clause specifies the minimum and maximum number of alphanumeric character positions.

13.16.44.1 General format

Format 1 (fixed-length):

Format 2 (variable-length):

Format 3 (fixed-or-variable-length):

13.16.44.2 Syntax rules

ALL FORMATS

1) If no record description entries are specified in a file description entry for a file other than a report file, the RECORD clause shall be specified.

FORMAT 1

2) No record description entry for the file may specify a number of bytes greater than integer-1.

FORMAT 2

3) Record descriptions for the file shall not describe records that contain a lesser number of bytes than that specified by integer-2 nor records that contain a greater number of bytes than that specified by integer-3.

4) Integer-3 shall be greater than integer-2.

5) Data-name-1 shall refer to an integer data item in the working-storage, local-storage, or linkage section.

6) Integer-2 shall be greater than or equal to zero. The capability of specifying zero is processor-dependent.

FORMAT 3

7) Integer-4 shall be greater than or equal to zero. The capability of specifying zero is processor-dependent.

8) Integer-5 shall be greater than integer-4.

13.16.44.3 General rules

ALL FORMATS

1) Each integer in a RECORD clause specifies a record size in terms of bytes.

2) The implicit or explicit RECORD clause specifies the size of logical records in the record area. The size of records on physical storage media may be different due to control information required by the operating environment. Factors in the source element other than the RECORD clause that may affect the size of records on physical storage medium are the CODE-SET clause and the FORMAT clause. The implementor shall specify the calculations necessary for the user to derive the size for records on the storage medium.

3) The size of each record is specified in terms of the number of bytes required to store the logical record, regardless of the types of characters used to represent the items within the logical record. The size of a record is determined by the sum of the number of bytes in all fixed length elementary items plus the sum of the maximum number of bytes in any variable occurrence data item subordinate to the record. Implicit filler positions, if any, are included in the size.

4) If the RECORD clause is not specified, an implicit format 1 or format 2 RECORD clause is assumed to be specified. This implicit RECORD clause is defined by the implementor with the following characteristics:

a) If format 1 is implied, integer-1 shall be the record size of the largest record description entry in this file description entry.

b) If format 2 is implied, integer-2 shall be the record size of the smallest record description entry in this file description entry, and integer-3 shall be the record size of the largest record description entry in this file description entry. The DEPENDING ON phrase is assumed to be absent.

FORMAT 1

5) Format 1 is used to specify fixed-length records. Integer-1 specifies the number of bytes contained in each record in the file.

FORMAT 2

6) Format 2 is used to specify variable-length records. Integer-2 specifies the minimum number of bytes to be contained in any record of the file. Integer-3 specifies the maximum number of bytes in any record of the file.

7) The number of bytes associated with a record description is determined by the sum of the number of bytes in all elementary data items excluding redefinitions and renamings, plus any implicit FILLER due to synchronization. If a table is specified:

a) The minimum number of table elements described in the record is used in the summation above to determine the minimum number of bytes associated with the record description.

b) The maximum number of table elements described in the record is used in the summation above to determine the maximum number of bytes associated with the record description.

8) If integer-2 is not specified, the minimum number of bytes to be contained in any record of the file is equal to the least number of bytes described for a record in that file.

9) If integer-3 is not specified, the maximum number of bytes to be contained in any record of the file is equal to the greatest number of bytes described for a record in that file.

10) If data-name-1 is specified, the number of bytes in the record shall be placed into the data item referenced by data-name-1 before any RELEASE, REWRITE, or WRITE statement is executed for the file.

11) If data-name-1 is specified, the execution of a DELETE, RELEASE, REWRITE, START, or WRITE statement or the unsuccessful execution of a READ or RETURN statement does not alter the content of the data item referenced by data-name-1.

12) During the execution of a RELEASE, REWRITE, or WRITE statement, the number of bytes in the record is determined by the following conditions:

a) If data-name-1 is specified, by the content of the data item referenced by data-name-1.

b) If data-name-1 is not specified and the record does not contain a variable-occurrence data item, by the number of bytes in the record.

c) If data-name-1 is not specified and the record does contain a variable-occurrence data item, by the sum of the fixed portion and that portion of the table described by the number of occurrences at the time of execution of the output statement.

13) If the number of bytes in the record to be written is less than integer-2 or greater than integer-3, the following occurs:

a) If a REWRITE or WRITE statement is being executed, the EC-I-O-LOGIC-ERROR exception condition is set to exist, and the execution of the REWRITE or WRITE statement is unsuccessful.

b) If a RELEASE statement is being executed, the EC-SORT-MERGE-RELEASE exception condition is set to exist and the execution of the RELEASE statement is unsuccessful.

14) If data-name-1 is specified, after the successful execution of a READ or RETURN statement for the file, the contents of the data item referenced by data-name-1 will indicate the number of bytes in the record just read.

15) If the INTO phrase is specified in the READ or RETURN statement, the number of bytes in the current record that participate as the sending operands in the implicit MOVE statement is determined by the following conditions:

a) If data-name-1 is specified, by the content of the data item referenced by data-name-1.

b) If data-name-1 is not specified, by the value that would have been moved into the data item referenced by data-name-1 had data-name-1 been specified. 

If the number of bytes determined as above is zero, the record is a zero-length item.

FORMAT 3

16) It is implementor defined whether format 3 of the RECORD clause produces fixed-length records or variable-length records.

17) When format 3 of the RECORD clause is used, integer-4 and integer-5 refer to the minimum number of alphanumeric characters in the smallest size record and the maximum number of alphanumeric characters in the largest size record, respectively. However, in this case, the size of each record is completely defined in the record description entry.

18) If the number of bytes in the logical record to be written is less than integer-4 or greater than integer-5, the following occurs:

a) If a REWRITE or WRITE statement is being executed, the EC-I-O-LOGIC-ERROR exception condition is set to exist and the execution of the REWRITE or WRITE statement is unsuccessful.

b) If a RELEASE statement is being executed, the EC-SORT-MERGE-RELEASE exception condition is set to exist and the execution of the RELEASE statement is unsuccessful.
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13.16.45 REDEFINES clause

The REDEFINES clause allows the same computer storage area to be described by different data description entries.

13.16.45.1 General format

where entry-name-clause is described in 13.16.20, Entry-name clause

NOTE Level-number and entry-name-clause are shown in the above format to provide context. Level-number and entry-name-clause are not part of the REDEFINES clause.

13.16.45.2 Syntax rules

1) The REDEFINES clause, when specified, shall immediately follow the entry-name clause, or, if that has not been specified, the level-number.

2) The level-numbers of data-name-2 and the subject of the entry shall be identical, but shall not be 66 or 88.

3) This clause shall not be specified in level 1 entries in the file section or in any entry subordinate to a file description entry that contains a FORMAT clause.

4) This clause shall not be specified in level 1 entries in the communication section.

5) No entry having a level-number numerically lower than the level-number of data-name-2 may occur between the data description entries of data-name-2 and the subject of the entry.

6) The data description entry for data-name-2 shall not contain an OCCURS clause. However, data-name-2 may be subordinate to an item whose data description entry contains an OCCURS clause. In this case, the reference to data-name-2 in the REDEFINES clause shall not be subscripted. 
7) Data-name-2 shall not be qualified.

NOTE No ambiguity of reference exists in this case because of the required placement of the REDEFINES clause.
8) Multiple redefinitions of the same storage area shall each specify as data-name-2 the data-name of the entry that originally defined the area.

9) The storage area required for the subject of the entry shall not be larger than the storage area required for the data item referenced by data-name-2, unless the data item referenced by data-name-2 has been specified with level number 1 and without the EXTERNAL phrase.

10) Neither this entry nor any entry subordinate to it shall contain a VALUE clause, except in condition-name entries.

11)  Any entry defined between the entry for data-name-2 and the subject of this entry having the same level-number as the subject of this entry shall contain a REDEFINES clause. 
12) Data-name-2 may be subordinate to an entry that contains a REDEFINES clause.

13) The REDEFINES clause shall not be specified for a data item of class object or pointer or a strongly-typed item.

14) Data-name-2 shall not be of class object or pointer, a strongly-typed item, or an item subordinate to a strongly-typed item.

15) The description of the subject of the entry shall be such that its required alignment is the same as the alignment of the data item referenced by data-name-2.

NOTE This draft International Standard places requirements on the alignment and an implementation may place additional requirements on the alignment.

16) Data-name-2 shall not be described with the ANY LENGTH clause.
17) Neither this entry nor any entry subordinate to it shall contain an OCCURS clause with the DEPENDING phrase.
13.16.45.3 General rules

1) Storage association for the subject of the entry starts at the first bit of the data item referenced by data-name-2 and continues over an area sufficient to contain the number of bits required by the data item referenced by the subject of the entry. If the subject of the entry requires more bits than the data item referenced by data-name-2, the storage area allocated for the data item referenced by data-name-2 and the subject of the entry is the number of bits required by the data item referenced by the subject of the entry. The size used for references to the data item referenced by data-name-2 is not changed.

{Question: How does the second sentence of this paragraph relate to SR9?)
2) When the same storage area is defined by more than one data description entry, the data-name associated with any of those data description entries may be used to reference that storage area.

3) If a REDEFINES clause is specified in the data description entry for a data item subordinate to the operand of a VALIDATE statement, each definition is used by the VALIDATE statement independently of the others, thus subjecting the same data locations to more than one set of checks. The PRESENT WHEN clause may be used to select one or more of a set of redefinitions, according to the specified conditions.
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13.16.46 RENAMES clause

The RENAMES clause permits alternative, possibly overlapping, groupings of elementary items.

13.16.46.1 General format

NOTE Level-number 66 and data-name-1 are shown in the above format to provide context. Level-number and data-name-1 are not part of the RENAMES clause.

13.16.46.2 Syntax rules

1) Any number of RENAMES entries may be written for a record.

2) All RENAMES entries referring to data items within a given record shall immediately follow the last data description entry of the associated record description entry.

3) Data-name-1 may not be used as a qualifier, and may only be qualified by the names of the associated level 01, FD, CD, or SD entries. Neither data-name-2 nor data-name-3 may have an OCCURS clause in its data description entry nor be subordinate to an item that has an OCCURS clause in its data description entry.

4) Data-name-2 and data-name-3 shall be names of elementary items or group items in the same record, and shall not be the same data-name.

5) Neither data-name-1 nor data-name-2 shall refer to an entry that has been described with level-number 01, 66, 77, or 88.
6) Data-name-2 and data-name-3 may be qualified.

7) None of the items within the range, including data-name-2 and data-name-3, if specified, shall be of class object or pointer, a strongly-typed item, an item subordinate to a strongly-typed item, or a variable-occurrence data item.

8) The words THROUGH and THRU are equivalent.

9) The area described by data-name-2 THROUGH data-name-3 shall define an integral number of bytes.

10) The beginning of the storage area described by data-name-3 shall not be to the left of the beginning of the storage area described by data-name-2. The end of the storage area described by data-name-3 shall be to the right of the end of the storage area described by data-name-2.

NOTE Data-name-3, therefore, shall not be subordinate to data-name-2.

13.16.46.3 General rules

1) When the THROUGH phrase is not specified, all of the data attributes of data-name-2 become the data attributes of data-name-1 and the storage area occupied by data-name-2 becomes the storage area occupied by data-name-1.

2) When the THROUGH phrase is specified, data-name-1 defines an alphanumeric group item that includes all elementary items starting with data-name-2 (if data-name-2 is an elementary item) or the first elementary item in data-name-2 (if data-name-2 is a group item), and concluding with data-name-3 (if data-name-3 is an elementary item) or the last elementary item in data-name-3 (if data-name-3 is a group item).

Subject 11

13.16.53 SIGN clause

The SIGN clause specifies the position and the mode of representation of the operational sign when it is necessary to describe these properties explicitly.

13.16.53.1 General format

13.16.53.2 Syntax rules

1) The SIGN clause may be specified only for:

— a numeric data description entry whose picture character-string contains the symbol 'S'

— a numeric screen description entry whose picture character-string contains the symbol 'S'

— a numeric report group description entry whose picture character-string contains the symbol 'S'

— an alphanumeric group item
— a national group item.

2) The usage of an elementary item for which the SIGN clause is specified shall be implicitly or explicitly usage display or national.

3) If the CODE-SET clause is specified in a file description entry, any data item associated with that file description entry that has been described with the SIGN clause shall have the SEPARATE CHARACTER phrase.

13.16.53.3 General rules

1) The SIGN clause specifies the position and the mode of representation of the operational sign for the elementary item to which it applies, or for each elementary item subordinate to the group to which it applies. The SIGN clause applies only to elementary items whose picture character-string contains the symbol 'S'.

2) If a SIGN clause is specified in a group item subordinate to a group item for which a SIGN clause is specified, the SIGN clause specified in the subordinate group item takes precedence for that subordinate group item.

3) If a SIGN clause is specified for an elementary item subordinate to a group item for which a SIGN clause is specified, the SIGN clause specified in that elementary item takes precedence for that elementary item.

4) An elementary itemwhose picture character-string contains the symbol 'S', but to which no SIGN clause applies, has an operational sign, but neither the representation nor the position of the operational sign is specified by the symbol 'S'. The implementor shall specify the position and representation of the operational sign. General rules 5 through 7 do not apply to such signed numeric items.

5) If the SEPARATE CHARACTER phrase is not specified, then:

a) The operational sign is presumed to be associated with the leading (or, respectively, trailing) digit position of the data item to which it applies.

b) The implementor defines what constitutes valid operational sign(s) for data items.

6) If the SEPARATE CHARACTER phrase is specified, then:

a) The operational sign is presumed to be the leading (or, respectively, trailing) character position of the data item to which it applies; this character position is not a digit position.

b) The operational signs for positive and negative are the basic special characters '+' and '—', respectively.

7) Every numeric data, report group, and screen description entry whose picture character-string contains the symbol 'S' is a signed numeric data, report group, or screen description entry. If a SIGN clause applies to such an entry and conversion is necessary for purposes of computation or comparisons, conversion takes place automatically.
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13.16.56 SYNCHRONIZED clause

The SYNCHRONIZED clause specifies the alignment of an elementary item on the natural boundaries of the computer memory (see 8.5.1.6, Item alignment for increased object-code efficiency).

13.16.56.1 General format

13.16.56.2 Syntax rules

1) The SYNCHRONIZED clause shall be specified only for an elementary item.

2) SYNC is an abbreviation for SYNCHRONIZED.

13.16.56.3 General rules

1) This clause specifies that the subject of the entry is to be aligned in the computer such that no other data item occupies any of the byte positions between the leftmost and rightmost natural boundaries delimiting this data item. If the number of bytes required to store this data item is less than the number of bytes between those natural boundaries, the unused bytes or portions thereof shall not be used for any other data item. The unused bytes are not included in the bytes redefined when the item is the object of a REDEFINES clause. Such unused bytes, however, are included in:

a) The size of any group item that contains the subject of the entry; and 

b) The number of bytes allocated when any such group item is the object of a REDEFINES clause.

2) The SYNCHRONIZED clause when not followed by either the RIGHT or LEFT phrase specifies that the data item is to be positioned between natural boundaries in such a way as to effect efficient utilization of the data item. The specific positioning is determined by the implementor.

3) The SYNCHRONIZED clause with the LEFT phrase specifies that the data item is to be positioned such that it will begin at the left byte of the natural boundary in which the data item is placed.

4) The SYNCHRONIZED clause with the RIGHT phrase specifies that the data item is to be positioned such that it will terminate on the right byte of the natural boundary in which the data item is placed.

5) When a data item is referenced that has been described with the SYNCHRONIZED clause, the original size of the data item, as derived from the PICTURE clause, the USAGE clause, the SIGN clause, and the VALUE clause, is used in determining any action that depends on size.

6) When a data description entry  contains the SYNCHRONIZED clause and a picture character-string with the symbol 'S', the sign of the item appears in the sign position explicitly or implicitly specified by the SIGN clause.

7) When the SYNCHRONIZED clause is specified in a data description entry that also contains an OCCURS clause, or in a data description entry of a data item subordinate to a data description entry that contains an OCCURS clause, then:

a) The SYNCHRONIZED clause applies to each occurrence of the data item.

b) Any implicit FILLER generated for other data items within that same table is generated for each occurrence of those data items (see general rule 8b).

8) The effect of this clause is defined by the implementor and in addition to the other general rules for the SYNCHRONIZED clause, the implementor shall specify how data items associated with this clause are handled regarding:

a) The format on the external media of records or group items containing elementary items whose data descriptions contain the SYNCHRONIZED clause.

b) Any necessary generation of implicit FILLER, if the elementary item that immediately precedes a data item containing the SYNCHRONIZED clause does not terminate at an appropriate natural boundary. Such automatically generated FILLER positions are included in:

1. The size of any group item to which the FILLER item belongs; and

2. The number of bytes allocated when the group item of which the FILLER item is a part appears as the object of a REDEFINES clause.

9) An implementor may optionally specify automatic alignment for any internal data representations except for bit data items and, within a record, for data items described with usage display or national. A record itself may be automatically synchronized.

10) Any rules for synchronization of the records of a file, as this affects the synchronization of elementary items, will be specified by the implementor.
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13.16.61 USAGE clause

The USAGE clause specifies the format of a data item in the computer storage.

13.16.61.1 General format

13.16.61.2 Syntax rules

1) The USAGE clause shall not be specified in an entry that has a level-number of 66 or 88.

2) If the USAGE clause is written in the data description entry for a group item, it may also be written in the data description entry for any subordinate elementary item or group item, but the same usage shall be specified in both entries.

3) A data item that has explicitly or implicitly been described with usage binary, computational, or packed-decimal shall be specified with a picture character-string that describes a numeric item.

4) ) A data item that has explicitly or implicitly been described with usage bit shall be specified with a picture character-string that describes a boolean data item.

5) COMP is an abbreviation for COMPUTATIONAL.

6) The usage of a report group item shall be display or national.

7) A data item that has explicitly or implicitly been described with usage program-pointer shall be referenced explicitly only in a CALL statement, an INITIALIZE statement, an INVOKE statement, a SET statement, a relation condition, a procedure division header, the argument list of an inline invocation of a method, and as an argument in a function-identifier.

8) A data item that has explicitly or implicitly been described with usage data-pointer shall be referenced explicitly only in a CALL statement, an INITIALIZE statement, an INVOKE statement, a SET statement, a relation condition, a procedure division header, the argument list of an inline invocation of a method, as an argument in a function-identifier, in the RETURNING phrase of an ALLOCATE statement, or in a FREE statement, and in the BASED clause of a data description entry.

9) A data item that has explicitly or implicitly been described with usage index shall be referenced explicitly only in a SEARCH or SET statement, a relation condition, an intrinsic function argument, an inline method invocation argument, the USING phrase of a procedure division header, or the USING phrase of a CALL or INVOKE statement.

10) An elementary data item that has explicitly or implicitly been described with usage index, object reference, pointer, or program-pointer shall not be a conditional variable.

11) A data item that has explicitly or implicitly been described with usage national shall be declared with a picture character-string that describes a boolean, national, national-edited, numeric, or numeric-edited data item.

12) If the USAGE clause is not specified for an elementary data item, or for any group to which the data item belongs, a USAGE clause shall be implied specifying USAGE NATIONAL if the explicit or implicit picture character-string contains the symbol 'N', or USAGE DISPLAY otherwise.

13) A USAGE clause with the OBJECT REFERENCE, POINTER, or PROGRAM-POINTER phrase shall be specified only for an elementary data item with level 1 or subordinate to a type declaration that has been described with the STRONG phrase.

14) The USAGE clause with the OBJECT REFERENCE phrase shall not be specified in the file section.

15) The USAGE clause with the ACTIVE-CLASS phrase shall be specified only in a factory definition, an instance definition, or the linkage or local-storage section of a method definition.

16) The USAGE clause in a screen description entryshall specify only the DISPLAY or the NATIONAL phrase.

17) If the USAGE clause has been specified with the POINTER phrase with the type-name-1 option, the TYPEDEF clause shall be specified for the subject of the entry.

18) If the USAGE clause has been specified with the PROGRAM-POINTER phrase with the program-prototype-name-1 option, the TYPEDEF clause shall be specified for the subject of the entry.

13.16.61.3 General rules

1) If the USAGE clause is specified or implied at a group level, it applies to each elementary item in the group.

2) The USAGE clause specifies the manner in which a data item is represented in the storage of a computer. It does not affect the use of the data item, although the specifications for some statements in the procedure division  may restrict the USAGE clause of the operands referred to. The USAGE clause may affect the radix or type of character representation of the item.

3) The VALIDATE statement may be used for each usage to check, where applicable, that the contents of each affected data item are compatible with its picture character-string and SIGN clause, if present, and that its content could have resulted only from the execution of correct procedure division statements. Rules for compatibility are implementor defined. Failure of this check results in the setting of the data item's internal indicator to invalid on format.

4) The USAGE BINARY clause specifies that a radix of 2 is used to represent a numeric item in the storage of the computer. Each implementor specifies the precise effect of the USAGE BINARY clause upon the alignment and representation of the data item in the storage of the computer, including the representation of any algebraic sign. Sufficient computer storage shall be allocated by the implementor to contain the maximum range of values implied by the associated decimal picture character-string.

5) The USAGE BIT clause specifies that bits shall be used to represent a boolean data item. The alignment of a data item described with USAGE BIT is specified in 8.5.1.5.1.3, Alignment of data items of usage bit.

6) The USAGE COMPUTATIONAL clause specifies that a radix and format specified by the implementor is used to represent a numeric item in the storage of the computer. Each implementor specifies the precise effect of the USAGE COMPUTATIONAL clause upon the alignment and representation of the data item in the storage of the computer, including the representation of any algebraic sign, and upon the range of values that the data item may hold.

7) The implicit or explicit USAGE DISPLAY clause specifies that an alphanumeric coded character set shall be used to represent a data item in the storage of the computer, and that the data item is aligned on a character boundary. Alphanumeric characters shall be represented in the storage of the computer as characters of uniform size equal to or less than the size of characters in the computer's national character set. Each implementor shall specify the size and representation of characters stored for usage display.

8) The implicit or explicit USAGE NATIONAL clause specifies that a national coded character set shall be used to represent a data item in the storage of the computer, and that the data item shall be aligned on a character boundary. National characters shall be represented in the storage of the computer as characters of a uniform size equal to or a multiple of the size of characters in the computer's alphanumeric character set. Each implementor shall specify the size and representation of characters stored for usage national.

9) The USAGE INDEX clause specifies that the data item is an index data item and contains a value that shall correspond to an occurrence number of a table element. The class and category of an index data item are index. Each implementor specifies the precise effect of the USAGE INDEX clause upon the alignment and representation of the data item in the storage of the computer, including the actual value assigned for any given occurrence number.

10) The USAGE PACKED-DECIMAL clause specifies that a radix of 10 is used to represent a numeric item in the storage of the computer. Furthermore, this clause specifies that each digit position shall occupy the minimum possible configuration in computer storage. Each implementor specifies the precise effect of the USAGE PACKED-DECIMAL clause upon the alignment and representation of the data item in the storage of the computer, including the representation of any algebraic sign. Sufficient computer storage shall be allocated by the implementor to contain the maximum range of values implied by the associated decimal picture character-string.

11) The usages binary-char, binary-short, binary-long, and binary-double define integer numeric data items that are held in a binary format suitable for the machine on which the runtime module is to run. The minimum range requirements for each of these usages are shown below. Any integer value of n within the specified range shall be expressible in the given usage. The implementor may allow a wider range. However, for signed items, any number that may be expressed as binary-char shall also be expressible as binary-short, any number that may be expressed as binary-short shall also be expressible as binary-long, and any number that may be expressed as binary-longshall also be expressible as BINbinary-double.

The minimum ranges are


{unchanged}
12) The usages float-short, float-long and float-extended define signed numeric data items that are held in a floating-point format suitable for the machine on which the runtime module is to run. The size and permitted range of values for these fields is defined by the implementor. Any value that may be held in a data item of usage float-short shall also be expressible in a data item of usage float-long. Any value that may be held in a data item of usage float-long shall also be expressible in a data item of usage float-extended.

13) The length of a data item described with usage binary-char, binary-short, binary-long, binary-double float-short, float-long, or float-extended is implementor-defined. The length and alignment of such a data item described with the SIGNED option shall be the same as the length and alignment of a data item described with the UNSIGNED option.

14) A data item described with a USAGE OBJECT REFERENCE clause is called an object reference. An object reference is a data item of class object and category object-reference. It shall contain either null or a reference to an object, subject to the following rules:

a) The amount of storage allocated for an object reference data item is implementor-defined and is not necessarily the same for every object reference.

b) If none of the optional phrases is specified, this data item is called a universal object reference. Its content may be a reference to any object.

c) If interface-name-1 is specified, the object referenced by this data item shall be described by an IMPLEMENTS phrase that references the interface referenced by interface-name-1.

d) If class-name-1 is specified, the object referenced by this data item shall be an object of class-name-1 or of a subclass of class-name-1, subject to the following rules:

1. If the ONLY phrase is not specified:

a. If the FACTORY phrase is specified, the object referenced by this data item shall be the factory object of the specified class or of a subclass of the specified class.

b. If the FACTORY phrase is not specified, the object referenced by this data item shall be an instance object of the specified class or of a subclass of the specified class.

2. If the ONLY phrase is specified:

a. If the FACTORY phrase is specified, the object referenced by this data item shall be the factory object of the specified class.

b. If the FACTORY phrase is not specified, the object referenced by this data item shall be an instance object of the specified class.

e) If ACTIVE-CLASS is specified, the object referenced by this data item shall be an object of the class of the object that was used to invoke the method in which the object reference is specified, subject to the following rules:

1. If the FACTORY phrase is specified, the object referenced by this data item shall be the factory object of that class.

2. If the FACTORY phrase is not specified, the object referenced by this data item shall be an instance object of that class.

15) The USAGE POINTER clause specifies a data-pointer data item, also called a data-pointer, that may contain the address of a data item. Each implementor defines the precise effect of the USAGE POINTER clause upon alignment, size, representation, and range of values of the data item in the storage of the computer.

If the type-name-1 option is specified, the data item is called a restricted data-pointer. A restricted data pointer shall contain only the address of a data item of the specified type.

16) The USAGE PROGRAM-POINTER clause specifies a program-pointer data item, also called a program-pointer,  that may contain the address of a program. Each implementor defines the precise effect of the USAGE PROGRAM-POINTER clause upon alignment, size, and representation of the data item in the storage of the computer.

The program, the address of which is contained in a program-pointer data item, may be written in COBOL or in any other language for which the implementor has declared support for access by program pointers. For a COBOL program, the address is for an outermost program. 

If the program-prototype-name-1 option is specified, this data item is called a restricted program-pointer. A restricted program-pointer shall contain only the address of a program with the same signature as that identified by the specified program-prototype-name.
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13.16.63 VALUE clause

The VALUE clause specifies the initial value of communication section, local-storage section, and working-storage section data items, the values used by the INITIALIZE statement, the values associated with condition-names, the value of report section printable items and screen section displayable items, and the values used by the VALIDATE statement.

13.16.63.1 General format

Format 1 (data-item):

Format 2 (table):

Format 3 (condition-name):

Format 4 (report-section):

Format 5 (content-validation-entry):

13.16.63.2 Syntax rules

ALL FORMATS

1) If the category of the subject of the entry is numeric, all literals in the VALUE clause shall be numeric and have a value that is within the range of values indicated by the PICTURE clause or the USAGE clause. If the usage is other than float-short, float-long and float-extended, this value shall not require truncation of non-zero digits. This value shall have the digit zero in each low-order position that corresponds to a picture character-string symbol 'P' . 

2) If a signed numeric literal is specified, the subject of the entry shall be a signed numeric data item.

3) If the item is of class alphabetic or alphanumeric and its usage is display, literals in the VALUE clause shall be alphanumeric literals. The size of any alphanumeric literal in the VALUE clause of an elementary item shall not exceed the size indicated by an explicit PICTURE clause. The size of any alphanumeric literal in the VALUE clause of an alphanumeric group item shall not exceed the size of the group item.

4) If the category of the item is of class national or its category is numeric-edited and its usage is national, literals in the VALUE clause shall be national literals. The size of any national literal in the VALUE clause of an elementary item shall not exceed the size indicated by an explicit PICTURE clause. The size of any national literal in the VALUE clause of a national group item shall not exceed the size of the group item.

5) Editing characters in a picture character-string are included in determining the size of the data item, but do not cause editing of the initial value when the data item is initialized.

NOTE The programmer is responsible for specifying the value of a literal associated with an alphanumeric-edited, numeric-edited, or national-edited item in edited form.

6) If the category of the subject of the entry is boolean, literals in the VALUE clause shall be boolean literals. The size of any boolean literal in the VALUE clause of an elementary item shall not exceed the size indicated by an explicit PICTURE clause. The size of any boolean literal in the VALUE clause of a group item shall not exceed the size of the group item.

FORMATS 2, 3, 4, and 5

7) The words VALUE and VALUES are equivalent.

8) The words IS and ARE are equivalent.

FORMATS 1 AND 2


9) The VALUE clause shall not be specified in a data description entry that contains a REDEFINES clause or in an entry that is subordinate to an entry containing a REDEFINES clause.

10) If the VALUE clause is specified at the group level, literal-1 shall be of the same category as the group item or shall be a figurative constant that is permitted in a MOVE statement to a receiving item of that category. The VALUE clause shall not be specified at subordinate levels within this group.

11) If a VALUE clause is specified at the group level, subordinate items within that group shall not be described with a JUSTIFIED or SYNCHRONIZED clause, and all data items subordinate to an alphanumeric group item shall be explicitly or implicitly described with usage DISPLAY.

FORMAT 1

12) In the screen section, literal-1 shall be an alphanumeric literal if usage display is specified or a national literal if usage national is specified. Literal-1 shall not be a figurative constant.

FORMAT 2

13) Format 2 shall not be specified in a condition-name entry.

14) A data description entry that contains the VALUE clause shall contain an OCCURS clause or be subordinate to a data description entry that contains an OCCURS clause.

15) Subscript-1 and subscript-2 shall be integer literals.

16) In one FROM phrase, there shall be one subscript-1 specified for each OCCURS clause for the subject of the entry or superordinate to that entry, specified in the same order as a subscripted reference to the subject of the entry would be specified. The value of any instance of subscript-1 shall not exceed the maximum number of occurrences specified in the OCCURS clause associated with that instance.

17) If the TO phrase is specified, there shall be one subscript-2 specified for each OCCURS clause for the subject of the entry or superordinate to that entry, specified in the same order as a subscripted reference to the subject of the entry would be specified. The value of any instance of subscript-2 shall not exceed the maximum number of occurrences specified in the OCCURS clause associated with that instance. The specification of subscript-2 in one TO phrase shall be such that the table element associated with subscript-2 is the same occurrence or a successive occurrence of the table element associated with the corresponding subscript-1.

FORMAT 3

18) When the THROUGH phrase is specified:

a) when literal-2 is of a class other than alphanumeric or national, the value of literal-2 shall be less than the value of literal-3.

b) when literal-2 is of class alphanumeric or national, and the runtime collating sequence is known, the value of literal-2 shall be less than the value of literal-3. The runtime collating sequence is unknown when the collating sequence is defined by a locale or the collating sequence is otherwise determined at runtime.

NOTE The compiler may know the runtime collating sequence for a variety of reasons; perhaps only one is possible or one is specified by a compiler option. However, this is not a requirement of an implementor, and specifying an alphabet-name for a fixed collating sequence ensures that the range of values will always be the same.

19) The value of literal-4 shall not be equal to the value of any occurrence of literal-2. When the THROUGH phrase is specified:

a) when literal-2 is of a class other than alphanumeric or national, the value of literal-4 shall not be equal to any value in the range of any occurrence of literal-2 through literal-3, inclusive.

b) when literal-2 is of class alphanumeric or national, and the runtime collating sequence is known, the value of literal-4 shall not be equal to the value of any literal-2 or any value in the range of any occurrence of literal-2 through literal-3, inclusive.

NOTE When the THROUGH phrase is specified and the runtime collating sequence is not known at compile time, it is possible that the value used in SET condition-name TO FALSE is also a value for which the condition will evaluate TRUE. This can be avoided by specifying a list of values rather than specifying a range in a THROUGH phrase.

FORMATS 3 AND 5

20) The words THROUGH and THRU are equivalent.

21) If the category of the subject of the entry is boolean, the THROUGH phrase shall not be specified.

22) Formats 3 and 5 shall not be specified in the report section.

23) Alphabet-name-1 may be specified only when the literals specified in the THROUGH phrase are of class alphanumeric or national. If literal-2 and literal-3 or literal-5 and literal-6 are of class national, alphabet-name-1 shall reference an alphabet that defines a national collating sequence; otherwise, alphabet-name-1 shall reference an alphabet that defines an alphanumeric collating sequence.

24) The manner of determining the range of values specified by the THROUGH phrase is described in 14.8.7, THROUGH phrase.

25) Formats 3 and 5 shall be specified only when the level-number of the subject of the entry is 88.

FORMAT 4

26) If the VALUE clause has more than one operand, the entry shall be a repeating entry or shall be subordinate to a repeating entry. The number of operands of the VALUE clause shall be equal to the number of repetitions of the repeating entry or the same number multiplied by the number of repetitions of any number of successive repeating entries at higher levels than the repeating entry.

FORMAT 5

27) The VALID phrase and the INVALID phrase shall not both be specified for the same conditional variable.

28) When the THROUGH phrase is specified:

a) when literal-6 is of a class other than alphanumeric or national, the value of literal-5 shall be less than the value of literal-6.

b) when literal-5 is of class alphanumeric or national, and the runtime collating sequence is known, the value of literal-5 shall be less than the value of literal-6. The runtime collating sequence is unknown when the collating sequence is defined by a locale or the collating sequence is otherwise determined at runtime.

NOTE The compiler may know the runtime collating sequence for a variety of reasons; perhaps only one is possible or one is specified by a compiler option. However, this is not a requirement of an implementor, and specifying an alphabet-name for a fixed collating sequence ensures that the range of values will always be the same.

13.16.63.3 General rules

ALL FORMATS

1) If the usage of the item is float-short, float-long or float-extended, the actual value given to the item is an approximation of the arithmetic value of the literal.

FORMATS 1 AND 2

2) In the file section, VALUE clauses take effect only during the execution of an INITIALIZE statement. The initial value of the data items in the file section is undefined.

3) In the linkage section, VALUE clauses take effect only during the execution of an INITIALIZE statement. The initial value of the data items in the linkage section is specified in 13.6, Linkage section.

4) VALUE clauses in the working-storage, local-storage, and communication sections take effect:

— when the factory object, instance object, or runtime element in which they are specified is placed into initial state, and

— during the execution of an INITIALIZE statement.

With the exception of data items of class object and class pointer, a VALUE clause for a based data item or an external data item takes effect only during the execution of an ALLOCATE statement or an INITIALIZE statement.

At the time VALUE clauses take effect, data items with a VALUE clause are initialized to the specified value; and, with the exception of data items of class object and class pointer, the initial value of data items without a VALUE clause, index data items, based data items, and external data items is undefined. Data items of class object and class pointer, including those that are external or included in a based data item, are initialized as specified in subsequent general rules of the VALUE clause.

5) A data item of class object is initialized to null. The initial value takes effect when VALUE clauses take effect, when storage for the data item is allocated, and when external storage comes into existence.

6) A data item of class pointer is initialized to null. The initial value takes effect when VALUE clauses take effect, when storage for the data item is allocated, and when external storage comes into existence.

7) If a VALUE clause is specified in a data description entry of a group item, the group area is initialized without consideration for the individual elementary or group items contained within this group.

8) If a VALUE clause is specified in a data description entry of a data item that is associated with a variable-occurrence data item, the initialization of the data item behaves as if the value of the data item referenced by the DEPENDING ON phrase in the OCCURS clause specified for the variable-occurrence data item is set to the maximum number of occurrences as specified by that OCCURS clause. A data item is associated with a variable-occurrence data item in any of the following cases:

a) It is a group data item that contains a variable-occurrence data item.

b) It is a variable-occurrence data item.

c) It is a data item that is subordinate to a variable-occurrence data item.

If a VALUE clause is associated with the data item referenced by a DEPENDING ON phrase, that value is considered to be placed in the data item after the variable-occurrence data item is initialized. (See 13.16.39, OCCURS clause.)

FORMATS 1, 2, AND 4

9) Each literal is aligned in the associated data item in accordance with 8.5.1.5, Standard data alignment rules, except that initialization is not affected by a JUSTIFIED clause and no editing takes place.

10) Initialization is not affected by any BLANK WHEN ZERO clause that may be specified.

FORMAT 1 AND 4

11) A VALUE clause specified in a data description entry that contains an OCCURS clause or in an entry that is subordinate to an OCCURS clause causes every occurrence of the associated data item to be assigned the specified value.

FORMATS 3 AND 5

12) The manner of determining the range of values specified by the THROUGH phrase is described in 14.8.7, THROUGH phrase.

FORMAT 1

13) If a VALUE clause is specified for a screen item, literal-1 specifies the value of the screen item that is displayed on the screen when directly or indirectly referenced by an ACCEPT screen statement or a DISPLAY screen statement.

FORMAT 2

14) A format 2 VALUE clause initializes a table element to the value of literal-1. The table element initialized is identified by subscript-1. Consecutive table elements are initialized, in turn, to the value of successive occurrences of the literal-1. Consecutive table elements are referenced by incrementing by 1 the subscript that represents the least inclusive dimension of the table. When any reference to a subscript, prior to incrementing it, is equal to the maximum number of occurrences specified by its corresponding OCCURS clause, that subscript is set to 1 and the subscript for the next most inclusive dimension of the table is incremented by 1.

15) If the TO phrase is specified, all occurrences of literal-1 are reused, in the order specified, as a source during the initialization described in general rule 14. This repetition is done until the table element identified by subscript-2 is initialized.

16) If the TO phrase is not specified, it is as if the TO phrase were specified with each subscript-2 as the maximum number of occurrences of the table associated with each corresponding subscript-1.

17) If multiple specifications of the FROM phrase reference the same table element, the value defined by the last specified FROM phrase in the VALUE clause is assigned to the table element.

FORMAT 3

18) The characteristics of a condition-name are implicitly those of its conditional variable.

19) When a condition-name is referenced in a 'SET condition-name TO FALSE' statement, the value of literal-4 from the FALSE phrase is placed in the associated conditional-variable.

NOTE The true values of a conditional-variable are all the values associated with its condition-names; all other values are false values. The WHEN SET TO FALSE phrase specifies just one of possibly many false values; the purpose is to define a single value to be used by 'SET condition-name TO FALSE'. When a condition-name condition is tested, all the non-true values give a false result, not just the one false value defined by the WHEN SET TO FALSE phrase.

FORMAT 4

20) The value of literal-1 is used for the content of the printable item whenever it is printed, except that a GROUP INDICATE, PRESENT WHEN, or OCCURS clause with the DEPENDING phrase may suppress the appearance of the item, as described in 13.16.29, GROUP INDICATE clause ; 13.16.42, PRESENT WHEN clause; and 13.16.39, OCCURS clause.

21) If the VALUE clause has more than one operand, successive operands are assigned to successive repeating printable items, horizontally and then vertically, as applicable, in that hierarchy. If no further operands remain, assignment begins again from the first operand. If any of the printable items are suppressed as a result of a PRESENT WHEN clause or an OCCURS clause with a DEPENDING phrase, VALUE operands are nevertheless assigned to them, even though they are not printed.

FORMAT 5

22) Format 5 entries take effect during the content validation stage of the execution of a VALIDATE statement.

23) If the associated conditional variable is an elementary item, the content validation entries take effect only if the conditional variable's associated internal indicator is zero, indicating that the item is valid on format.

24) If the WHEN phrase is specified, condition-1 is evaluated. If condition-1 is true, the clause takes effect as described in the following general rules; otherwise, that content validation entry is ignored for the purpose of the current VALIDATE statement and the effect is as though that content validation entry had been omitted.

25) Each entry with the VALID phrase defines a set of allowable values or ranges of values for the associated data item. If several entries with the VALID phrase are associated with the same data item, the union of all their sets of values defines the allowable set of values. If this check fails, the item's associated internal indicator is set to invalid on content.

26) Each entry with the INVALID phrase defines a set of forbidden values or ranges of values for the associated data item. If several entries with the INVALID phrase are associated with the same data item, the union of all their sets of values defines the forbidden set of values. If this check fails, the item's associated internal indicator is set to invalid on content.

Subject 15

14 Procedure division

The procedure division in a function, a method, or a program contains procedures to be executed.

The procedure division in an instance definition and a factory definition contains the methods that may be invoked on the instance object or factory object.

The procedure division in a program prototype or function prototype specifies the parameters and returning item, if any.

The procedure division in an interface contains method prototypes.

14.1 General format

Format 1 (with-sections):

{partially:)

END DECLARATIVES.. ]

   [ section-name-2 SECTION. 

   [ sentence ] … [paragraph-name-2 ] [ sentence ] …] … } …

Format 2 (without-sections): 

procedure-division-header.

[ sentence ] … { paragraph-name-2. [ sentence ] … } …

Format 3 (object-oriented):

14.2 Syntax rules

FORMATS 1 AND 2

1) Data-name-1 shall be defined as a level 01 entry or a level 77 entry in the linkage section. A particular user-defined word shall not appear more than once as data-name-1. The data description entry for data-name-1 shall not contain a BASED clause or a REDEFINES clause.

NOTES

1 This restriction for based items does not prohibit passing based items as arguments.

2 A data item defined subsequently in the linkage section may specify REDEFINES data-name-1.

2) Each data-name-1 specified in a BY VALUE phrase shall be defined as a data item of class numeric, object, or pointer.

3) The RETURNING phrase shall be specified in a function definition and in a function prototype definition.

4) The RETURNING phrase may be specified in a method definition, a program definition, or a program prototype.

5) Data-name-2 shall be defined as a level 01 entry or level 77 entry in the linkage section. The data description entry for data-name-2 shall not contain a REDEFINES clause.

NOTE A data item defined subsequently in the linkage section may specify REDEFINES data-name-2.

6) Data-name-2 shall not be the same as data-name-1.

7) Exception-name-1 shall be a level-3 exception-name for EC-USER.

8) Class-name-1 shall be the name of a class specified in the repository paragraph.

9) Interface-name-1 shall be the name of an interface specified in the repository paragraph.

10) Formats 1 and 2 may be used only in a function definition, a function prototype definition, a method definition, a program definition, or a program prototype definition.

FORMAT 3

11) A procedure division of a method in an interface definition shall contain only a procedure division header.

12) Format 3 may only be used only in a factory definition, an instance definition, or an interface definition.

13) A procedure division in an interface definition, an instance definition, or a factory definition shall be an object-oriented format procedure division.

14) The procedure division of an interface definition shall not contain a declarative portion.

14.3 General rules

FORMATS 1 AND 2

1) Execution begins with the first statement of the procedure division, excluding declaratives. Statements are then executed in the order in which they are presented for compilation, except where the rules indicate some other order.

2) The USING phrase identifies the names of the formal parameters used by the function, method, or program for any arguments passed to it. The arguments passed to it are identified in the activating element by one of the following:

— the USING phrase of a CALL statement

— the USING phrase of an INVOKE statement

— the operands specified in an inline invocation of a method

— the arguments specified in a function reference

The correspondence between the two lists of names is established on a positional basis.

The conformance requirements for formal parameters and returning items are specified in 14.9, Conformance for parameters and returning items.

3) If the OPTIONAL phrase is specified for data-name-1, the OMITTED phrase may be specified as the corresponding actual argument; otherwise, the OMITTED phrase shall not be specified as the corresponding actual argument.

4) Both the BY REFERENCE and the BY VALUE phrases are transitive across the parameters that follow them until another BY REFERENCE or BY VALUE phrase is encountered. If neither the BY REFERENCE nor the BY VALUE phrase is specified prior to the first parameter, the BY REFERENCE phrase is assumed.

5) Data-name-1 is a formal parameter for the function, method, or program.

6) Data-name-2 is the name used in the function, method, or program for the result that is returned to the activating element according to 14.7.4, Results of runtime element execution.

NOTE In COBOL, the storage for the returning item is allocated in the activating source unit. The activated element contains only a formal description in its linkage section.

7) The initial value of the returning item, data-name-2, is undefined.

8) If the argument is passed by reference, the activated runtime element operates as if the formal parameter occupies the same storage area as the argument.

9) If the argument is passed by content, the activated runtime element operates as if the record in the linkage section were allocated by the activating runtime element during the process of initiating the activation and as if this record does not occupy the same storage area as the argument in the activating runtime element. 

If the activated runtime element is a program for which there is no program-specifier in the REPOSITORY paragraph of the activating runtime element and there is no NESTED phrase specified on the CALL statement, this allocated record is of the same length as the argument, where the maximum length is used if the argument is described with an OCCURS clause with the DEPENDING ON phrase. That argument is moved to this allocated record without conversion. This record is then treated by the activated runtime element as if it were the argument and as if it were passed by reference.

If the activated runtime element is one of the following:

— a program for which there is a program-specifier in the REPOSITORY paragraph of the activating runtime element

— a program and the NESTED phrase is specified on the CALL statement

— a method

— a function

then this allocated record is

— a data item of the same category and the same length as the argument, if the formal parameter is described with the ANY LENGTH clause,

— otherwise, a data item with the same description and the same number of bytes as the formal parameter, where the maximum length is used if the formal parameter is described with an OCCURS clause with the DEPENDING ON phrase.

The argument is used as the sending operand and the allocated record as the receiving operand in the following:

— if the formal parameter is numeric, a COMPUTE statement without the ROUNDED phrase

— if the formal parameter is of class index, object, or pointer, a SET statement

— otherwise, a MOVE statement.

The allocated record is then treated as if it were the argument and it were passed by reference.

10) If the argument is passed by value, the activated runtime element operates as if the record in the linkage section were allocated by the activating runtime element during the process of initiating the activation.

The allocated record is exactly the same number of bytes in length as the storage area in the linkage section. The argument is used as the sending operand and the allocated record, whose description is specified in the linkage section, is used as the receiving operand in the following:

— if the formal parameter is numeric, a COMPUTE statement without the ROUNDED phrase

— if the formal parameter is of class object or pointer, a SET statement.

The activated runtime element is given access to the allocated record.

11) At all times in the activated element, references to data-name-1 and to data-name-2 are resolved in accordance with their description in the linkage section.

12) Exception-name-1 specifies an exception that this runtime element may raise in an EXIT statement, in addition to the exception-names defined in table 13, Exception-names and exception conditions. If class-name-1 is specified, an object of class-name-1 or from a subclass of class-name-1 may be raised by EXIT statements within this runtime element. If interface-name-1 is specified, an object described with an IMPLEMENTS phrase that references interface-name-1 may be raised by EXIT statements within this runtime element.

13) When either the activating or the activated runtime element is other than a COBOL entity, the implementor shall specify the restrictions and mechanisms for all supported language products with details such as the matching of parameters, data type representation, returning of a value, and omission of parameters.

FORMAT 3

14) Declaratives behave as if they had been specified in every contained method definition.

14.4 Declaratives

A Declarative is a procedure that is to be executed when a specific exception or condition occurs based on the USE statement. Declarative sections shall be grouped at the beginning of the procedure division preceded by the key word DECLARATIVES and followed by the key words END DECLARATIVES.

The sections specified between the keywords DECLARATIVES and END DECLARATIVES constitute the declarative portion of a source element. All other procedures in a source element constitute the nondeclarative portion.

14.5 Procedures

A procedure is composed of a paragraph, or a group of successive paragraphs, or a section, or a group of successive sections within the procedure division. If one paragraph is in a section, all paragraphs shall be in sections. A procedure-name is a word used to refer to a paragraph or section in the source element in which it occurs. It consists of a paragraph-name (that may be qualified) or a section-name.

14.5.1 Sections

A section consists of a section header followed by zero, one, or more successive paragraphs. 
A section header consists of a section-name, followed by the keyword SECTION, followed by a separator period.

A section ends immediately before the next section or at the end of the procedure division or, in the declaratives portion of the procedure division, at the key words END DECLARATIVES.

14.5.2 Paragraphs

A paragraph consists of a paragraph-name followed by a separator period and by zero, one, or more successive sentences or, if the paragraph-name is omitted, one or more successive sentences following the procedure division header or a section header. A paragraph ends immediately before the next paragraph-name or section-name or at the end of the procedure division or, in the declaratives portion of the procedure division, at the key words END DECLARATIVES.

14.6 Procedural statements and sentences

A procedural statement is a unit of the COBOL language in the procedure division that specifies an action to be taken by a function, method, program.

The types of procedural statements are conditional; declarative; imperative; and delimited scope, a form of imperative statement.

The types of procedural sentences are conditional, declarative, and imperative.

14.6.1 Conditional statements and sentences

14.6.1.1 Conditional statement

A conditional statement specifies that the truth value of a condition is evaluated and used to determine subsequent flow of control.

A conditional statement is one of the following:

— An EVALUATE statement
— An IF statement
— A RETURN  statement

— A SEARCH  statement
— A statement for which a conditional phrase is specified.

14.6.1.2 Conditional phrase

A conditional phrase specifies the action to be taken upon determination of the truth value of a condition resulting from the execution of a conditional statement. A conditional phrase is one of the following:

1) AT END or NOT AT END phrase when specified within a READ, RETURN, or SEARCH statement.

2) INVALID KEY or NOT INVALID KEY phrase when specified within a DELETE, READ, REWRITE, START, or WRITE statement.

3) END-OF-PAGE or NOT END-OF-PAGE phrase when specified within a WRITE statement.

4) SIZE ERROR or NOT ON SIZE ERROR phrase when specified within an ADD, COMPUTE, DIVIDE, MULTIPLY, or SUBTRACT statement.

5) NO DATA or WITH DATA phrase when specified within a RECEIVE statement.

6) ON OVERFLOW or NOT ON OVERFLOW phrase when specified within a STRING or UNSTRING statement.

7) ON OVERFLOW, ON EXCEPTION, or NOT ON EXCEPTION phrase when specified within a CALL statement.

8) ON EXCEPTION or NOT ON EXCEPTION phrase when specified within an ACCEPT or DISPLAY statement.

14.6.1.3 Conditional sentence

A conditional sentence is a conditional statement, optionally preceded by one or more imperative statements, terminated by the separator period.

14.6.2 Declarative statements and declarative sentences

14.6.2.1 Declarative statement

A declarative statement begins with the word USE and directs the compiler to generate code to take specific action as a result of the processing of other statements.

14.6.2.2 Declarative sentence

A declarative sentence is a declarative statement terminated by a separator period.

14.6.3 Imperative statements and imperative sentences

14.6.3.1 Imperative statement

An imperative statement specifies an unconditional action to be taken by the runtime element or is a conditional statement that is delimited by its explicit scope terminator (delimited scope statement). The imperative statements are:

Wherever 'imperative-statement' appears in the general format of statements, 'imperative-statement' refers to one or more statements that shall be ended by a separator period or by any phrase associated with a statement containing that 'imperative-statement'.

14.6.3.2 Imperative sentence

An imperative sentence is a sequence of one or more imperative statements terminated by the separator period.

14.6.4 Delimited scope statements

A delimited scope statement is any statement that includes its explicit scope terminator.

14.6.4.1 Scope of statements

Scope terminators delimit the scope of certain procedure division statements. Statements that include their explicit scope terminators are termed delimited scope statements. The scope of statements that are contained within statements (nested) may also be implicitly terminated.

When statements are nested within other statements, a separator period that terminates the sentence also implicitly terminates all nested statements.

Whenever any statement is contained within another statement, the next phrase of the containing statement following the contained statement terminates the scope of any unterminated contained statement.

When a delimited scope statement is nested within another delimited scope statement with the same statement name, each explicit scope terminator terminates the statement begun by the most recently preceding, and as yet unterminated, occurrence of that statement name.

When statements are nested within other statements that allow optional conditional phrases, any optional conditional phrase encountered is considered to be the next phrase of the most recently preceding unterminated statement with which that phrase is permitted to be associated according to the general format and the syntax rules for that statement, but with which no such phrase has already been associated. An unterminated statement is one that has not been previously terminated either explicitly or implicitly.

14.6.5 Explicit and implicit scope terminators

Scope terminators serve to delimit the scope of certain procedure division statements. Scope terminators are of two types: explicit and implicit.

The explicit scope terminators are the following:

The implicit scope terminators are the following:

1) At the end of any sentence, the separator period that terminates the scope of all previous statements not yet terminated.

2) Within any statement containing another statement, the next phrase of the containing statement following the contained statement terminates the scope of any unterminated contained statement.

14.7 Execution

14.7.1 State of a function, method, object, or program

14.7.1.1 State of a function, method, or program

The state of a function, method, or program at any point in time in a run unit may be active or inactive. When a function, method, or program is activated, its state may also be initial or last-used.

14.7.1.1.1 Active state

A function, method, or program may be activated recursively. Therefore, several instances of a function, method, or program may be active at once. When a rule indicates that the active state of a runtime element is tested, it is in the active state if any instance of the element is active.

An instance of a function is placed in an active state when it is successfully activated and remains active until the execution of a STOP statement or an implicit or explicit function format of the EXIT statement within this instance of this function.

An instance of a method is placed in an active state when it is successfully activated and remains active until the execution of a STOP statement or implicit or explicit method format of the EXIT statement within this instance of this method.

An instance of a program is placed in an active state when it is successfully activated by the operating system or successfully called from a runtime element. An instance of a program remains active until the execution of one of the following:

— a STOP statement

— in a called program, an implicit or explicit program format of an EXIT statement within that program

— a GOBACK statement within either that same called program or a program that is not under the control of a calling runtime element.

Whenever an instance of a function, method, or program is activated, the control mechanisms for all PERFORM statements contained in that instance of the function, method, or program are set to their initial states and the initial program collating sequences are in effect.

14.7.1.1.2 Initial and last-used states of data

When a function, method, or program is activated, the data within is in either the initial state or the last-used state.

14.7.1.1.2.1 Initial state

Automatic data and initial data is placed in the initial state every time the function, method, or program in which it is described is activated.

Static data is placed in the initial state:

1) The first time the function, method, or program in which it is described is activated in a run unit.

2) The first time the program in which it is described is activated after the execution of an activating statement referencing a program that possesses the initial attribute and directly or indirectly contains the program.

3) The first time the program in which it is described is activated after the execution of a CANCEL statement referencing the program or CANCEL statement referencing a program that directly or indirectly contains the program.

When data in a function, method, or program is placed in the initial state, the following occurs:

1) The internal data described in the working-storage section, local-storage section, and communication section is initialized as described in 13.16.63, VALUE clause.

2) The function, method, or program's internal file connectors are initialized by setting them to not be in any open mode.

3) The attributes of screen items are set as specified in the screen description entry.

4) The address of each based item is set to null.

Before data is placed in the initial state, the initial alphanumeric and national program collating sequences are determined as specified in 12.2.5, OBJECT-COMPUTER paragraph.

14.7.1.1.2.2 Last-used state

Static and external data are the only data that are in the last-used state. External data is always in the last-used state except when the run unit is activated. Static data is in the last-used state except when it is in the initial state as defined above.

14.7.1.2 Initial state of data associated only with an object

The initial state of an object is the state of the object immediately after it is created. Internal data, internal file connectors, and the attributes of screen items are initialized in the same manner as when data in a function, method, or program is placed in the initial state, in accordance with 14.7.1.1.2.1, Initial state.

Before object data is placed in the initial state, the initial alphanumeric and national program collating sequences are determined as specified in 12.2.5, OBJECT-COMPUTER paragraph.

14.7.2 Explicit and implicit transfers of control

The flow of control mechanism transfers control from statement to statement in the sequence in which they were written unless an explicit transfer of control overrides this sequence or there is no next executable statement to which control may be passed. The transfer of control from statement to statement occurs without the writing of an explicit procedure division statement, and, therefore, is an implicit transfer of control.

COBOL provides both explicit and implicit means of altering the implicit control transfer mechanism.

In addition to the implicit transfer of control between consecutive statements, implicit transfer of control also occurs when the normal flow is altered without the execution of a procedure branching statement. COBOL provides the following types of implicit control flow alterations that override the statement-to-statement transfers of control:

1) If a paragraph is being executed under control of another COBOL statement (for example, PERFORM, USE, SORT, and MERGE) and the paragraph is the last paragraph in the range of the controlling statement, then an implied transfer of control occurs from the last statement in the paragraph to the control mechanism of the last executed controlling statement. Further, if a paragraph is being executed under the control of a PERFORM statement that causes iterative execution, and that paragraph is the first paragraph in the range of that PERFORM statement, an implicit transfer of control occurs between the control mechanism associated with that PERFORM statement and the first statement in that paragraph for each iterative execution of the paragraph.

2) When a SORT or MERGE statement is executed, an implicit transfer of control occurs to any associated input or output procedures.

3) When any COBOL statement is executed that results in the execution of a declarative section, an implicit transfer of control to that declarative section occurs.

NOTE Another implicit transfer of control occurs after execution of the declarative section, as described in rule 1 above.

An explicit transfer of control consists of an alteration of the implicit control transfer mechanism by the execution of a procedure branching or conditional statement. An explicit transfer of control may be caused only by the execution of a procedure branching or conditional statement. The procedure branching statement EXIT PROGRAM causes an explicit transfer of control only when the statement is executed in a called program.

In this document, the term 'next executable statement' is used to refer to the next COBOL statement to which control is transferred according to the rules above and the rules associated with each language element.

There is no next executable statement when the function, method, or program contains no procedure division statements. There is no next executable statement after any of the following:

1) The last statement in a declarative section when the paragraph in which it appears is not being executed under the control of some other COBOL statement.

2) The last statement in a declarative section when the statement is in the range of an active PERFORM statement executed in a different section and this last statement of the declarative section is not also the last statement of the procedure that is the exit of the active PERFORM statement.

3) The last statement in a source element when the paragraph in which it appears is not being executed under the control of some other COBOL statement in that source element.

4) A STOP RUN statement, GOBACK statement, EXIT FUNCTION statement, EXIT METHOD statement, or EXIT PROGRAM statement that transfers control outside the COBOL source element.

5) The end marker.

When there is no next executable statement and control is not transferred outside the source element, the flow of control is undefined unless

1) in a program, either there are no procedure division statements or execution is in the nondeclarative procedures portion, and the program is under the control of a CALL statement, in which case an implicit EXIT PROGRAM statement without any optional phrases is executed.

2) in a method, either there are no procedure division statements or execution is in the nondeclarative procedures portion, in which case an implicit EXIT METHOD statement without any optional phrases is executed.

3) in a function, either there are no procedure division statements or execution is in the nondeclarative procedures portion, in which case an implicit EXIT FUNCTION statement without any optional phrases is executed.

14.7.3 Item identification

Item identification is the process of identifying a specific data item referenced by an identifier by evaluating all of that identifier's references. If a step in the evaluation of an identifier requires evaluation of another identifier or an arithmetic expression, that evaluation is done in full before proceeding to the next step. The item identification steps that are applicable to that identifier are evaluated in the following order:

1) locale identification

2) function evaluation

3) inline method invocation

4) subscript evaluation

5) object property evaluation

6) length evaluation for a variable-length data item

7) reference modification

Unless otherwise specified, item identification is done for an identifier as the first step in the evaluation of that identifier and the identifiers within a statement are evaluated in left to right order as the first operation of the execution of that statement.

14.7.4 Results of runtime element execution

The result of the execution of a program, function, or method that specifies a RETURNING phrase in its procedure division header, is the content of the data item referenced by that RETURNING phrase.

The result becomes available to the activating element after the activated element returns as follows:

— If the runtime element is activated by a CALL or INVOKE statement, the result is placed in the data item referenced by that RETURNING phrase of that activating statement.

— If the runtime element is activated by a function-identifier or an inline method invocation, the result is placed in the temporary data item referenced by that identifier.

14.7.5 Locale identification

Locale identification is the process of identifying a specific locale for use in locale-based processing. Locale identification occurs as follows:

1) At run unit activation, the user default locale becomes the current locale for the run unit for all locale categories. It remains in effect until switched by a locale format SET statement in the same or another COBOL runtime module in the run unit.

NOTE The implementor specifies whether a locale set by COBOL is recognized in a non-COBOL runtime module, and whether a locale set by a non-COBOL runtime module is recognized in COBOL. In order to use a locale set by a non-COBOL runtime module, it is necessary to execute a SET statement specifying the USER-DEFAULT phrase.

2) When execution of a set-locale format SET statement switches the locale for one or more locale categories, the new locale becomes the current locale for the run unit for the switched categories; the current locale remains unchanged for categories that are not switched.

3) If an alphabet-name specified in the PROGRAM COLLATING SEQUENCE clause of the OBJECT-COMPUTER paragraph is associated with a locale, the current locale for category LC_COLLATE is used for comparisons and ordering as specified in 12.2.5, OBJECT-COMPUTER paragraph.

4) For a SORT or MERGE statement specifying an alphabet-name associated with a locale in the COLLATING SEQUENCE phrase, the current locale for category LC_COLLATE at the time of execution of the SORT or MERGE statement is used for that statement.

5) If the CHARACTER CLASSIFICATION clause is specified in the OBJECT-COMPUTER paragraph, the current locale for category LC_CTYPE is used for character classification in the class test and the UPPER-CASE and LOWER-CASE intrinsic functions.

6) For a LOCALE-COMPARE intrinsic function specifying a locale as an argument, category LC_COLLATE from the specified locale is used for evaluation of that function-identifier; if a locale is not specified as an argument, category LC_COLLATE from the current locale is used.

7) For a LOCALE-DATE or LOCALE-TIME intrinsic function specifying a locale as an argument, category LC_TIME from the specified locale is used for evaluation of that function-identifier; if a locale is not specified as an argument, category LC_TIME from the current locale is used.

8) Upon return of control from another COBOL runtime element, the locale in effect for each locale category at the time of exit from the returning runtime element becomes the current locale for that category.

NOTE The intended behavior may be that the invoked program, function, or method switches locale for its caller; if not, the invoked program, function, or method is responsible for saving the locale on entry and restoring it before returning.

14.7.6 Sending and receiving operands

An operand is a sending operand if its contents prior to the execution of a statement may be used by the execution of the statement. An operand is a receiving operand if its contents may be changed by the execution of the statement. Operands may be referenced either explicitly or implicitly by a statement. For some statements, an operand is both a sending operand and a receiving operand. The rules for a statement specify whether operands are sending operands, receiving operands, or both when this is not clear from the context of the statement.

14.7.7 Run unit termination

When the run unit is terminated, any storage obtained with an ALLOCATE statement and not released with a FREE statement is released, and it is implementor-defined whether the locale is reset to the locale in effect when the run unit was activated.

14.7.8 Overlapping operands

When a sending and a receiving data item in any statement share a part or all of their storage areas, yet are not defined by the same data description entry, the result of the execution of such a statement is undefined. For statements in which the sending and receiving data items are defined by the same data description entry, the results of the execution of the statement may or may not be defined depending on the general rules associated with the applicable statement. If there are no specific rules addressing such overlapping operands, the results are undefined.

In the case of reference modification, the unique data item produced by reference modification is not considered to be the same data description entry as any other data description entry. Therefore, if an overlapping situation exists, the results of the operation are undefined.

14.8 Common phrases and features for statements

This clause provides a description of the common phrases and features that pertain to or appear in several different statements.

14.8.1 At end condition

The at end condition is associated with a sort-merge file or the I-O status for a file connector. For sort-merge files, the at end condition is set to exist when the sort or merge operation has returned all of the records that were sent to it and there are no more records to be sorted or merged. It no longer exists when the execution of the SORT or MERGE operation referencing the sort-merge file terminates. For other files, the at end condition exists when the first character of the I-O status value for the associated file connector is a '1'.

14.8.2 Invalid key condition

The invalid key condition is associated with the I-O status for a file connector.  It exists when the first character of the I-O status value for the associated file connector is a '2'.

14.8.3 ROUNDED phrase

If, after decimal point alignment, the number of places in the fractional part of the result of an arithmetic operation is greater than the number of places provided for the fraction of the resultant identifier, truncation is relative to the size provided for the resultant identifier. When rounding is requested, the absolute value of the resultant identifier is increased by one in the low-order position whenever the most significant digit of the excess is greater than or equal to five.

When the low-order digit positions in a resultant identifier are represented by the symbol P in the picture character-string for that resultant identifier, rounding or truncation occurs relative to the rightmost digit position for which storage is allocated.

14.8.4 ON SIZE ERROR phrase and size error condition

The SIZE ERROR and NOT SIZE ERROR phrases are used to check for the size error condition being raised during the execution of an arithmetic statement (ADD, COMPUTE, DIVIDE, MULTIPLY, and SUBTRACT).

When the SIZE ERROR or NOT SIZE ERROR phrase is specified for an arithmetic statement, checking for the size error condition is enabled for the arithmetic operations that take place in developing and storing the result of that arithmetic statement. The size error condition is separate from exception conditions associated with exception-names. Any exception condition, including EC-SIZE, that is raised during item identification for the operands used during the execution of the arithmetic expression is processed as defined for that exception condition and execution of the arithmetic statement ceases. Execution resumes as indicated for that exception condition. If an EC-SIZE exception condition exists during the execution of the arithmetic statement other than during item identification and a SIZE ERROR or NOT SIZE ERROR phrase is specified for the statement, the EC-SIZE exception condition is not raised.

The size error condition is raised or the EC-SIZE exception condition exists in the following ways:

1) If the rules for evaluation of exponentiation are violated, the size error condition is raised if checking for it is enabled; otherwise, the EC-SIZE-EXPONENTIATION exception condition exists. (See 8.8.1, Arithmetic expressions.)

2) If the divisor in a divide operation or the DIVIDE statement is zero, the size error condition is raised if checking for it is enabled; otherwise, the EC-SIZE-ZERO-DIVIDE exception condition exists.

3) If, after radix point alignment, the absolute value of the result of an arithmetic statement exceeds the largest value that may be contained in the associated resultant data item, the size error condition is raised if checking for it is enabled; otherwise, the EC-SIZE-TRUNCATION exception condition exists. The largest value that may be contained in the resultant data item is the maximum value implied by the associated picture character-string, or the USAGE clause for those items that are specified without the PICTURE clause. If the ROUNDED phrase is specified, rounding takes place before checking for size error.

4) If standard arithmetic is specified for the source unit or the implementor defines that the range of values allowed for the intermediate data item is to be checked, when an arithmetic operation on the intermediate data item would cause the new value to be outside of the allowed range, the size error condition is raised if checking for it is enabled; otherwise, the appropriate EC-SIZE exception condition exists.

If the size error condition is raised, the following occurs:

1) If the size error condition was raised during the arithmetic operations specified by the arithmetic statement, the values of all of the resultant data items remain unchanged from the values they had at the start of the execution of the arithmetic statement. Execution proceeds as indicated in rule 3, below.

2) If the absolute value of the result of the arithmetic operation exceeds the maximum value allowed for any resultant identifier, the content of that resultant identifier is not changed from the content that existed at the start of the execution of the arithmetic statement. The values of resultant identifiers for which the size error condition was not raised are the same as they would have been if the size error condition had not been raised for any of the resultant identifiers. Execution proceeds as indicated in rule 3, below.

3) After completion of the arithmetic operations, and possibly the storing of values into resultant data items as specified in rules 1 and 2, the following occurs:

a) If the SIZE ERROR phrase is specified, control is transferred to the imperative-statement specified in the SIZE ERROR phrase and execution continues according to the rules for each statement specified in that imperative-statement. If a procedure branching or conditional statement which causes explicit transfer of control is executed, control is transferred in accordance with the rules for that statement; otherwise, upon completion of the execution of the imperative-statement specified in the SIZE ERROR phrase, control is transferred to the end of the arithmetic statement and the NOT SIZE ERROR phrase, if specified, is ignored.

b) If the SIZE ERROR phrase is not specified but the NOT SIZE ERROR is specified, control is transferred to the end of the arithmetic statement and the NOT SIZE ERROR phrase is ignored.

If no size error condition was raised during the execution of the arithmetic operations specified by an arithmetic statement or while storing into the resultant identifiers, the SIZE ERROR phrase, if specified, is ignored and control is transferred to the end of the arithmetic statement or to the imperative-statement specified in the NOT SIZE ERROR phrase if it is specified. In the latter case, execution continues according to the rules for each statement specified in that imperative-statement. If a procedure branching or conditional statement which causes explicit transfer of control is executed, control is transferred in accordance with the rules for that statement; otherwise, upon completion of the execution of the imperative-statement specified in the NOT SIZE ERROR phrase, control is transferred to the end of the arithmetic statement.

For the ADD statement with the CORRESPONDING phrase and the SUBTRACT statement with the CORRESPONDING phrase, if any of the individual operations raises a size error condition, the imperative-statement in the SIZE ERROR phrase is not executed until all of the individual additions or subtractions are completed.

14.8.5 CORRESPONDING phrase

For the purpose of this discussion, D1 and D2 are identifiers that refer to group items.

NOTE When D1 and D2 refer to national group items or bit group items, D1 and D2 are processed as group items and not as elementary items. Alphanumeric groups are always processed as group items.

A pair of data items correspond if:

1) A data item in D1 and a data item in D2 are not implicitly or explicitly described with the key word FILLER and have the same data-name and the same qualifiers, if any, up to, but not including, D1 and D2.

2) In a MOVE statement, at least one of the data items is an elementary data item and the resulting move is valid according to the rules for the MOVE statement.

3) In an ADD or SUBTRACT statement, both of the data items are numeric data items.

4) Neither data item contains an OCCURS, REDEFINES, or RENAMES clause or is of class index, object, or pointer.

5) Neither data item is subordinate to a group item that is subordinate to D1 or D2 and the group item contains an OCCURS or REDEFINES clause.

6) The name of each data item that satisfies the above conditions is unique after application of the implied qualifiers.

Any item identification associated with a corresponding pair of operands is done at the start of the execution of the statement containing the CORRESPONDING phrase, not at the start of the implied statement used for the pair of operands. The implied statements are executed in the order in which the elements in the group data item immediately following the CORRESPONDING phrase are specified.

14.8.6 Arithmetic statements

The arithmetic statements are the ADD, COMPUTE, DIVIDE, MULTIPLY, and SUBTRACT statements. They have several common features.

1) The data descriptions of the operands need not be the same; any necessary conversion and decimal point alignment is supplied throughout the calculation.

2) If native arithmetic is in effect:

a) When none of the operands is an intrinsic function or a data item described with usage binary-char, binary-short, binary-long, binary-double, float-short, float-long, or float-extended, the composite of operands for ADD, DIVIDE, MULTIPLY, and SUBTRACT statements shall not contain more than 31 digits.

b) When any of the operands is an intrinsic function or a data item described with usage binary-char, binary-short, binary-long, binary-double, float-short, float-long, or float-extended, the composite of the operands that are not intrinsic functions or data items described with usage binary-char, binary-short, binary-long, binary-double, float-short, float-long, or float-extended shall not contain more than 31 digits.

The composite of operands is a hypothetical data item resulting from the superimposition of specified operands in a statement aligned on their decimal points.

3) If standard arithmetic is in effect, each arithmetic statement is defined in terms of one or more arithmetic expressions. Storing of a standard intermediate data item in a resultant-identifier shall be according to the rules for the MOVE statement. The ROUNDED phrase applies only to this move.

NOTE If  standard arithmetic is in effect, a size error condition may occur during the execution of arithmetic operations used to compute the result as well as during the final move.

4) The arithmetic statements may have single or multiple resultant identifiers. These statements have common rules for storing in the resultant identifiers. The execution of these statements proceeds in the following order:

a) The initial evaluation of the statement is done and the result of this operation is placed in an intermediate data item. If standard arithmetic is in effect, a standard intermediate data item is used. Otherwise, an implementor-defined intermediate data item is used. The rules indicating which data items or literals are part of this evaluation are given in the rules for the individual statements. All item identification for the data items involved in the initial evaluation is done at the start of the execution of the statement. If the size error condition is raised during the initial evaluation, none of the resultant data items are changed and execution proceeds as indicated in 14.8.4, ON SIZE ERROR phrase and size error condition.

b) If the size error condition was not raised during the initial evaluation, the intermediate data item is stored in or combined with and then stored in each single resulting data item in the left-to-right order in which the receiving data items are specified in the statement. Item identification for the receiving data items is done as each data item is accessed unless it was already done in step a. If the size error condition is raised when attempting to store in a resulting data item, only that data item remains unchanged and processing proceeds to the next resulting data item to the right.

14.8.7 THROUGH phrase

This specification applies to THROUGH phrases specified in the VALUE clause and the EVALUATE statement.

A THROUGH phrase specifies a range of values, literal-1 through literal-2. The set of values included in the range is determined by the following rules:

1) When the range of values is defined by numeric literals, the range of values includes literal-1, literal-2, and all algebraic values between literal-1and literal-2.

2) When the range of values is defined by alphanumeric or national literals, the range of values depends on the collating sequence used for evaluation of the range.

When there is no IN alphabet-name phrase specified for the range, the collating sequence is defined by the implementor.

NOTE The intent is to allow an implementor to define the collating sequence in a manner compatible with previous COBOL implementations.

When the IN alphabet-name phrase is specified, the collating sequence used for range evaluation is the collating sequence defined by that alphabet. When the alphabet-name is associated with a locale, the range of values is determined from the locale current at the time the values are used in execution. When the alphabet-name is associated with the native collating sequence, the computer's runtime collating sequence is used at the time the values are used in execution.

The range of values includes all values collating at the starting value and all successive ascending values in the applicable collating sequence up to and including all values collating at the ending value.

When the value of literal-1 is greater than the value of literal-2 in the collating sequence in effect at runtime, the EC-RANGE-INVALID exception condition is set to exist.

14.8.8 RETRY phrase

The RETRY phrase is specified in an input-output statement to indicate whether the MSCS should continue to attempt to obtain access in the event that a file or record is locked.

14.8.8.1 General format

14.8.8.2 General rules

1) Arithmetic-expression-1 specifies the number of times after the initial failure that the MSCS shall attempt to gain access to the locked resource and complete the requested input-output operation. The implementor determines the interval between these attempts. If arithmetic-expression-1 does not evaluate to an integer, the value of arithmetic-expression-1 is rounded up to the next whole number.

2) Arithmetic-expression-2 specifies the number of seconds in the timeout period. The I-O statement behaves as though the length of the timeout period were stored in a temporary data item whose picture is 9(n)V9(m), in the manner specified by this rule. The implementor shall specify the value of m, which may be zero, and the value of n that shall be greater than zero. The implementor shall specify the maximum meaningful value of arithmetic-expression-2. If arithmetic-expression-2 is greater than this maximum meaningful value, the maximum meaningful value is placed into the temporary data item; otherwise, arithmetic-expression-2 is used as the sending item and the temporary data item as the receiving item in an implicit COMPUTE statement without the ROUNDED phrase. During the timeout period, the MSCS shall attempt to gain access to the locked resource and complete the requested input-output operation. The implementor shall specify the techniques used to determine the frequency of retries during the timeout period.

3) If the FOREVER phrase is specified, the MSCS shall attempt to gain access to a locked resource until the input-output operation has been completed.

4) If the I/O operation is unsuccessful on the first attempt because of a file sharing conflict condition or a record operation conflict condition, the following apply:

a) If the RETRY phrase is not specified or the result of the evaluation of arithmetic-expression-1 or arithmetic-expression-2 is negative or zero, the statement is unsuccessful, the appropriate value is placed in the I-O status associated with the file connector, and execution proceeds as indicated for unsuccessful execution in the applicable statement; otherwise,

b) The MSCS attempts to complete the input-output operation as specified in general rules 1, 2 or 3.

If the MSCS permits the requested access on one of these attempts, the statement is successful and the results are as if the file sharing or record operation conflict had never occurred.  Otherwise, the statement is unsuccessful, the appropriate value is placed in the I-O status associated with the file connector, and execution proceeds as indicated for unsuccessful execution in the applicable statement.
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14.10.2 ADD statement

The ADD statement causes two or more numeric operands to be summed and the result to be stored.

14.10.2.1 General format

Format 1 (simple):

Format 2 (giving):

Format 3 (corresponding):

14.10.2.2 Syntax rules

ALL FORMATS

1) When native arithmetic is in effect, the composite of operands described in 14.8.6, Arithmetic statements, is determined as follows:

a) In format 1, by using all of the operands in the statement.

b) In format 2, by using all of the operands in the statement excluding the data items referenced by identifier-3.

c) In format 3, by using the two operands for each separate pair of corresponding data items.

FORMATS 1 AND 2

2) Identifier-1 and identifier-2 shall reference a numeric data item.

3) Literal-1 and literal-2 shall be numeric literals.

FORMAT 2

4) Identifier-3 shall reference a numeric data item or a numeric-edited data item.

FORMAT 3

5) The words CORR and CORRESPONDING are equivalent.

6) Identifier-4 and identifier-5 shall not reference bit group items.

7) Identifier-4 and identifier-5 shall not be described with level-number 66.

14.10.2.3 General rules

ALL FORMATS

1) When native arithmetic is in effect and none of the operands is described with usage binary-char, binary-short, binary-long, binary-double, float-short, float-long, or float-extended, enough places shall be carried so as not to lose any significant digits during execution

2) Additional rules and explanations relative to this statement are given in 14.7.9.1, Incompatible data; 14.8.3, ROUNDED phrase; 14.8.4, ON SIZE ERROR phrase and size error condition; 14.8.6, Arithmetic statements; 14.7.8, Overlapping operands; 14.8.5, CORRESPONDING phrase; and 14.8.6, Arithmetic statements.

FORMAT 1

3) The initial evaluation shall consist of determining the value to be added, that is literal-1 or the value of the data item referenced by identifier-1, or if more than one operand is specified, the sum of such operands. The sum of the initial evaluation and the value of the data item referenced by identifier-2 shall be stored as the new value of the data item referenced by identifier-2.

When standard arithmetic is in effect, the result of the initial evaluation shall be equivalent to the result of the arithmetic expression

(operand-1 1 + operand-1 2 + ... + operand-1n)

where the values of operand-1 are the values of literal-1 and the data items referenced by identifier-1 in the order in which they are specified in the ADD statement. The result of the sum of the initial evaluation and the value of the data item referenced by identifier-2 shall be equivalent to the result of the arithmetic expression

(initial-evaluation + identifier-2)

where initial-evaluation represents the result of the initial evaluation.

FORMAT 2

4) The initial evaluation shall consist of determining the sum of the operands preceding the word GIVING, that is literal-1 or the value of the data item referenced by identifier-1, and literal-2 or the value of the data item referenced by identifier-2. This value shall be stored as the new value of each data item referenced by identifier-3.

When standard arithmetic is in effect, the result of the initial evaluation shall be equivalent to the result of the arithmetic expression

(operand-1 1 + operand-1 2 + ... + operand-1 n + operand-2)

 where the values of operand-1 are the values of literal-1 and the data items referenced by identifier-1 in the order in which they are specified in the ADD statement and the value of operand-2 is the value of either literal-2 or the data item referenced by identifier-2 in the ADD statement.

FORMAT 3

5) Data items in identifier-4 shall be added to and stored in corresponding items inidentifier-5.

When standard arithmetic is in effect, the result of the addition shall be equivalent to

(operand-1 + operand-2)

where the value of operand-1 is the value of the data item in identifier-4 and the value of operand-2 is the value of the corresponding data item in identifier-5.
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14.10.7 COMPUTE statement

The COMPUTE statement assigns to one or more data items the value of an arithmetic or boolean expression.

14.10.7.1 General format

Format 1 (arithmetic-compute):

Format 2 (boolean-compute):

14.10.7.2 Syntax rules

FORMAT 1

1) Identifier-1 shall reference either a numeric data item or a numeric-edited data item.

FORMAT 2

2) Identifier-1 shall reference a boolean data item.

14.10.7.3 General rules

ALL FORMATS

1) Evaluation shall consist of determining the value of arithmetic-expression-1 or boolean-expression-1.

2) Additional rules and explanations relative to this statement are given in 8.8.1, Arithmetic expressions; 8.8.2, Boolean expressions; 14.7.9.1, Incompatible data; 14.8.3, ROUNDED phrase; 14.8.4, ON SIZE ERROR phrase and size error condition; 14.8.6, Arithmetic statements; and 14.7.8, Overlapping operands.

FORMAT 1

3) An arithmetic expression consisting of a single fixed-point numeric literal or a single fixed-point numeric data item evaluates to the exact value of that literal or identifier, before the application of any rounding, truncation, or decimal point alignment applicable for the COMPUTE statement and mode of arithmetic in effect.

FORMAT 2

4) The number of boolean positions in the value resulting from the evaluation of boolean-expression-1 shall be the number of boolean positions in the largest boolean item referenced in the expression. The resulting value shall be moved to the data item referenced by identifier-1 according to the rules of the MOVE statement.
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14.10.8 CONTINUE statement

The CONTINUE statement is a no-operation statement. 
14.10.8.1 General format

14.10.8.2 Syntax rules

1) The CONTINUE statement may be used anywhere a conditional statement or an imperative-statement may be used.

14.10.8.3 General rules

1) The CONTINUE statement has no effect on the execution of the runtime element.
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14.10.11 DIVIDE statement

The DIVIDE statement divides one numeric data item into others and sets the values of data items equal to the quotient and remainder.

14.10.11.1 General format

Format 1 (into):

Format 2 (into-giving):

Format 3 (by-giving):

Format 4 (into-remainder):

Format 5 (by-remainder):

14.10.11.2 Syntax rules

1) Identifier-1 and identifier-2 shall reference a numeric data item.
2) Identifier-3 and identifier-4 shall reference either a numeric data item or a numeric-edited data item.

3) Literal-1 and literal-2 shall be numeric literals.
4) When native arithmetic is in effect, the composite of operands described in 14.8.6, Arithmetic statements, is determined by using all of the operands in the statement excluding the data itemreferenced by identifier-4.

14.10.11.3 General rules

ALL FORMATS

1) When native arithmetic is in effect, the quotient is the result of dividing the dividend by the divisor. When standard arithmetic is in effect, the quotient is the result of the arithmetic expression 

(dividend / divisor)

where the values of dividend and divisor are defined in the following general rules.

2) The process of determining the dividend and determining the divisor consists of the following:

a) The dividend is the data item referenced by identifier-2 or literal-2. The divisor is the data item referenced by identifier-1 or literal-1.

b) If an identifier is specified, item identification is done and the content of the resulting data item is the dividend or divisor.

c) If a literal is specified, the value of the literal is the dividend or divisor.

3) Additional rules and explanations relative to this statement are given in 14.7.8, Overlapping operands; 14.7.9.1, Incompatible data; 14.8.3, ROUNDED phrase; 14.8.4, ON SIZE ERROR phrase and size error condition; and 14.8.6, Arithmetic statements.

FORMAT 1

4) The evaluation proceeds in the following order:

a) The initial evaluation consists of determining the divisor.

b) This divisor is used with each dividend, which is each data item referenced by identifier-2 proceeding from left to right. Item identification for identifier-2 is done as each dividend is determined. The quotient is then formed as specified in general rule 1 and stored in the corresponding data item referenced by identifier-2 as indicated in 14.8.6, Arithmetic statements.

FORMATS 2 AND 3

5) The evaluation proceeds in the following order:

a) The initial evaluation consists of determining the divisor and determining the dividend.

b) The quotient is then formed as specified in general rule 1 and stored in each data item referenced by identifier-3 as specified in 14.8.6, Arithmetic statements.

FORMATS 4 AND 5

6) The evaluation proceeds in the following order:

a) The initial evaluation consists of determining the divisor and determining the dividend.

b) The quotient is then formed as specified in general rule 1 and stored in the data item referenced by identifier-3 as specified in 14.8.6, Arithmetic statements.

c) If the size error condition is not raised, a subsidiary quotient is developed that is signed and derived from the quotient by truncation of digits at the least significant end and that has the same number of digits and the same decimal point location as the data item referenced by identifier-3. The remainder is calculated as indicated in general rule 7 and is stored in the data item referenced by identifier-4 unless storing the value would cause a size error condition, in which case the content of the data item referenced by identifier-4 is unchanged and execution proceeds as indicated in 14.8.4, ON SIZE ERROR phrase and size error condition. Item identification of the data item referenced by identifier-4 is done after the quotient is stored in the data item referenced by identifier-3.

7) When native arithmetic is in effect, the remainder is the result of multiplying the subsidiary quotient and the divisor and subtracting the product from the dividend. When standard arithmetic is in effect, the remainder is the result of the arithmetic expression

(dividend - (subsidiary-quotient * divisor))

where the values of dividend and divisor are defined in general rule 2 and where subsidiary-quotient represents the subsidiary quotient as defined in general rule 6.
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14.10.16 GO TO statement

The GO TO statement causes control to be transferred from one part of the procedure division to another.

14.10.16.1 General format

Format 1 (unconditional):

Format 2 (depending):

14.10.16.2 Syntax rules

1) Identifier-1 shall reference an integer data item.

2) If a GO TO statement represented by format 1 appears in a consecutive sequence of imperative statements within a sentence, it shall appear as the last statement in that sequence.

14.10.16.3 General rules

1) When a GO TO statement represented by format 1 is executed, control is transferred to procedure-name-1.

2) When a GO TO statement represented by format 2 is executed, control is transferred to procedure-name-n,where n represents the value of the data item referenced by identifier-1. If the content of the data item referenced by identifier-1 is not numeric, the EC-DATA-INCOMPATIBLE exception condition exists. If checking for EC-DATA-INCOMPATIBLE is enabled, processing occurs as specified for that exception condition. If checking for EC-DATA-INCOMPATIBLE is not enabled, or the value of the data item referenced by identifier-1 is not a positive integer, or the value of the data item referenced by identifier-1 is greater than the number of procedure-names specified in the statement, then no transfer occurs and control passes to the next statement in the normal sequence for execution.
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14.10.18 IF statement

The IF statement causes a condition to be evaluated. The subsequent action of the runtime element depends on whether the value of the condition is true or false.

14.10.18.1 General format

Format 1 (delimited):

Format 2 (historic):

NOTE NEXT SENTENCE is an archaic feature and its use should be avoided.

14.10.18.2 Syntax rules

ALL FORMATS

1) Statement-1 and statement-2 represent either one or more imperative statements or a conditional statement optionally preceded by one or more imperative statements. A further description of the rules governing statement-1 and statement-2 is given in 14.6.4.1, Scope of statements.

2) Statement-1 and statement-2 may contain an IF statement. In this case, the IF statement is said to be nested. 

More detailed rules on nesting are given in 14.6.4.1, Scope of statements.

IF statements within IF statements are considered matched IF, ELSE, and END-IF ordered combinations, proceeding from left to right. Thus, any ELSE encountered is matched with the nearest preceding IF that either has not been already matched with an ELSE or has not been implicitly or explicitly terminated. Any END-IF encountered is matched with the nearest preceding IF that has not been implicitly or explicitly terminated.

FORMAT 2

3) The ELSE NEXT SENTENCE phrase may be omitted if it immediately precedes the terminal separator period of the sentence.

14.10.18.3 General rules.

1) FORMAT 1

1) If condition-1 is true, control is transferred to the first statement of statement-1 and execution continues according to the rules for each statement specified in statement-1. The ELSE phrase, if specified, is ignored.

2) If condition-1 is false, the THEN phrase is ignored. If the ELSE phrase is specified, control is transferred to the first statement of statement-2 and execution continues according to the rules for each statement specified in statement-2.

FORMAT 2

3) If condition-1 is true and statement-1 is specified, control is transferred to the first statement of statement-1 and execution continues according to the rules for each statement specified in statement-1. The ELSE phrase, if specified, is ignored.

4) If condition-1 is true and NEXT SENTENCE is specified in the THEN phrase, the ELSE phrase, if specified, is ignored and control is transferred to an implicit CONTINUE statement immediately preceding the next separator period.

5) If condition-1 is false and statement-2 is specified, the THEN phrase is ignored, control is transferred to the first statement of statement-2, and execution continues according to the rules for each statement specified in statement-2.

6) If condition-1 is false and NEXT SENTENCE is specified in the ELSE phrase, the THEN phrase is ignored and control is transferred to an implicit CONTINUE statement immediately preceding the next separator period.

7) If condition-1 is false and the ELSE phrase is not specified, the THEN phrase is ignored.
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14.10.25 MULTIPLY statement

The MULTIPLY statement causes numeric data items to be multiplied and sets the values of data items equal to the results.

14.10.25.1 General format

Format 1 (by):

Format 2 (by-giving):

14.10.25.2 Syntax rules

1)  Identifier-1 and identifier-2 shall reference a numeric data item.
2) Identifier-3 and identifier-4 shall reference either a numeric data item or a numeric-edited data item.

3) Literal-1 and literal-2 shall be numeric literals.


3) When native arithmetic is in effect, the composite of operands described in 14.8.6, Arithmetic statements, is determined by using all of the operands in the statement.

14.10.25.3 General rules

1) When format 1 is used and native arithmetic is in effect, the initial evaluation consists of determining the multiplier, which is literal-1 or the value of the data item referenced by identifier-1. The multiplicand is the value of the data item referenced by identifier-2. The product of the multiplier and the multiplicand is stored as the new value of the data item referenced by identifier-2.

2) When format 2 is used and native arithmetic is in effect, the initial evaluation consists of determining the multiplier, which is literal-1 or the value of the data item referenced by identifier-1; determining the multiplicand, which is literal-2 or the value of the data item referenced by identifier-2; and forming the product of the multiplier and the multiplicand. The product is stored as the new value of each data item referenced by identifier-3.

3) When format 1 or 2 is used and standard arithmetic is in effect, the product equals the result of the arithmetic expression

 (multiplier * multiplicand)

where the values for multiplier and multiplicand are as defined in general rules 1 and 2 for the respective formats.

4) Additional rules and explanations relative to this statement are given in 14.7.9.1, Incompatible data; 14.8.3, ROUNDED phrase; 14.8.4, ON SIZE ERROR phrase and size error condition; 14.8.6, Arithmetic statements; and 14.7.8, Overlapping operands.
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14.10.27 PERFORM statement

The PERFORM statement is used to transfer control explicitly to one or more procedures and to return control implicitly whenever execution of the specified procedure is complete. The PERFORM statement is also used to control execution of one or more imperative statements that are within the scope of that PERFORM statement.

14.10.27.1 General format

Format 1 (out-of-line):

Format 2 (inline):

where varying-phrase is:

{The pair of brackets around the second BY phrase should be deleted; see also COBOL-85. }
14.10.27.2 Syntax rules

1) If neither the TEST BEFORE nor the TEST AFTER phrase is specified, the TEST BEFORE phrase is assumed.

2) Each identifiershall reference a numeric data item. Identifier-1 shall reference an integer data item.

3) Each literal shall be numeric.

4) The words THROUGH and THRU are equivalent.

5) If an index-name is specified in the VARYING or AFTER phrase, then:

a) The identifier in the associated FROM and BY phrases shall reference an integer data item.

b) The literal in the associated FROM phrase shall be a positive integer.

c) The literal in the associated BY phrase shall be an integer that may be negative but not zero.

6) If an index-name is specified in the FROM phrase, then:

a) The identifier in the associated VARYING or AFTER phrase shall reference an integer data item.

b) The identifier in the associated BY phrase shall reference an integer data item.

c) The literal in the associated BY phrase shall be an integer.

7) The literal in the BY phrase shall not be zero.

8) Condition-1, condition-2, ... , may be any conditional expression. (See 8.8.4, Conditional expressions.)

9) When procedure-name-1 and procedure-name-2 are both specified and either is the name of a procedure in the declaratives portion of the procedure division, both shall be procedure-names in the same declarative section.

10) At least six AFTER phrases shall be permitted in varying-phrase.

11) Procedure-name-1 shall be the name of either a paragraph or a section in the same source element as that in which the PERFORM statement is specified.

12) Procedure-name-2 shall be the name of either a paragraph or a section in the same source element as that in which the PERFORM statement is specified.

14.10.27.3 General rules

1) If an index-name is specified in the VARYING or AFTER phrase, and an identifier is specified in the associated FROM phrase, at the time the data item referenced by the identifier is used to initialize the index associated with the index-name, the data item shall have a positive value. If the data item does not have a positive value, the EC-RANGE-PERFORM-VARYING exception condition exists.

2) An inline PERFORM statement functions according to the following general rules for an otherwise identical out-of-line PERFORM statement, with the exception that the statements contained within the inline PERFORM statement are executed in place of the statements contained within the range of procedure-name-1 (through procedure-name-2 if specified). Unless specially qualified by the word inline or out-of-line, all the general rules that apply to the out-of-line PERFORM statement also apply to the inline PERFORM statement.

3) When the PERFORM statement is executed, control is transferred to the first statement of the specified set of statements except as indicated in general rules 6b, 6c, and 6d. 
An execution of the specified set of statements is completed as follows:
a) If procedure-name-2 is not specified, after the last statement of procedure-name-1.

b) If procedure-name-2 is specified, after the last statement of procedure-name-2.


e) If an inline PERFORM statement is specified, an execution of the specified set of statements is completed after the last statement contained within it has been executed.

4) There is no necessary relationship between procedure-name-1 and procedure-name-2 except that a consecutive sequence of operations is to be executed beginning at the procedure named procedure-name-1 and ending with the execution of the procedure named procedure-name-2. If there are two or more logical paths to the return point, then procedure-name-2 may be the name of a paragraph consisting ofzero, one or more non-executable statements, to which all of these paths shall lead.

NOTE Statements such as the GO TO statement, the PERFORM statement, and the procedure format of the EXIT statement may occur in the flow of execution of the specified set of statements, however the flow of execution should eventually pass to the end of procedure-name-2.

5) If control passes to the specified set of statements by means other than a PERFORM statement, control will pass through the last statement of the set to the next executable statement as if no PERFORM statement referenced the set.

6) The PERFORM statement operates as follows:

a) A PERFORM statement without times-phrase, until-phrase, or varying-phrase is the basic PERFORM statement. The specified set of statements referenced by this type of PERFORM statement is executed once and then control passes to the end of the PERFORM statement.

b) If times-phrase is specified, the specified set of statements is executed the number of times specified by integer-1 or by the value of the data item referenced by identifier-1 at the time of the start of the execution of the PERFORM statement. If at the time of the start of the execution of a PERFORM statement, the value of the data item referenced by identifier-1 is equal to zero or negative, control passes to the end of the PERFORM statement. Following the execution of the specified set of statements the specified number of times, control is transferred to the end of the PERFORM statement.

NOTE During execution of the PERFORM statement, reference to identifier-1 does not alter the number of times the specified set of statements is to be executed.
c) If until-phrase is specified, the specified set of statements is executed until the condition specified by the UNTIL phrase is true. When the condition is true, control is transferred to the end of the PERFORM statement. If the condition is true when the PERFORM statement is entered, and the TEST BEFORE phrase is specified or implied, no transfer to the specified set of statements takes place, and control is passed to the end of the PERFORM statement. If the TEST AFTER phrase is specified, the PERFORM statement functions as if the TEST BEFORE phrase were specified except that the condition is tested after the specified set of statements has been executed. Item identification associated with the operands specified in condition-1 is done each time the condition is tested.

d) If varying-phrase is specified, the execution of the PERFORM statement augments the data items referenced by one or more identifiers or the indexes referenced by one or more index-names in an orderly fashion. In the following rules, the data items referenced by identifier-2 and identifier-5 and the indexes referenced by index-name-1 and index-name-3 are referred to as the induction variables. The content of the data item referenced by the identifier, the occurrence number corresponding to the value of the index referenced by the index-name, or the value of the literal referenced in the FROM phrase is referred to as the initialization value. The content of the data item referenced by the identifier or the value of the literal in the BY phrase is referred to as the augment value. Item identification for identifier-2, identifier-5, index-name- 1, or index-name-3 is done each time the content of the data item referenced by the identifier or the value of the index referenced by the index-name is set or augmented. Item identification for identifier-3, identifier-4, identifier-6, identifier-7, index-name-2, and index-name-4 is done each time the content of the data item referenced by the identifier or the index referenced by the index-name is used in a setting or augmenting operation. Item identification associated with the operands specified in condition-1 or condition-2 is done each time the condition is tested. The sequence of operation of the PERFORM statement is as follows:

1. All induction variables are set to their associated initialization values in the left-to-right order in which the induction variables are specified.

2. If the TEST AFTER phrase is specified, and there is no AFTER phrase, the specified set of statements is executed once and condition-1 is tested. If the condition is false, the induction variable is incremented or decremented by the augment value, and the specified set of statements is executed again. The cycle continues until condition-1 is tested and found to be true, at which point control is transferred to the end of the PERFORM statement. At that point, the induction variable contains the value it contained at the completion of the execution of the specified set of statements.

3. If the TEST AFTER phrase is specified, and there is one or more AFTER phrase, the following occurs:

a. The specified set of statements is executed.

b. The rightmost condition-2 is then evaluated.

c. If the rightmost condition-2 is false, the associated induction variable is incremented or decremented by the associated augment value, and execution proceeds with step a.

d. If the last condition evaluated is true, the condition to the left is evaluated. This is repeated until a condition that is false is found or the last condition evaluated that is found to be true is condition-1, in which case control is transferred to the end of the PERFORM statement. At that point, all the induction variables contain the values they had the last time the specified set of statements were executed.

e. The induction variable associated with the condition that is false is incremented or decremented by the associated augment value, all the induction variables to the right are set to their initialization values, and execution proceeds with step a.

4. If the TEST AFTER phrase is not specified and there is no AFTER phrase, condition-1 is evaluated, and if it is true, control is transferred to the end of the PERFORM statement. If it is false, the specified set of statements is executed. Then, the induction variable is incremented or decremented by the augment value, and condition-1 is evaluated again. When control is passed to the end of the PERFORM statement, the induction variable contains the value it contained when condition-1 was evaluated.

5. If the TEST AFTER phrase is not specified, and there is one or more AFTER phrase, the following occurs:

a. Condition-1 is evaluated.

b. If condition-1 is true, control is transferred to the end of the PERFORM statement. If this is the first time condition-1 was evaluated, all induction variables are set to their initialization values. Otherwise, the first induction variable has the value it had at the completion of the execution of the specified set of statements incremented or decremented by its augment value and all of the induction variables to the right contain the values they contained at the completion of the execution of the specified set of statements.

c. If condition-1 is false, the condition-2 immediately to the right becomes the current condition.

d. The current condition is evaluated.

e. If the current condition is false: if there is another AFTER phrase to the right, the condition associated with that AFTER phrase becomes the current condition and step d is repeated; if there is not another AFTER phrase to the right, the rightmost condition becomes the current condition, the induction variable associated with that condition is incremented or decremented by its augment value, the specified set of statements is executed, and execution proceeds with step d.

f. If the current condition is true, the induction variable associated with the condition to the left is incremented or decremented by its augment value, the induction variable associated with the current condition is set to its initialization value, and the condition to the left becomes the current condition. If the current condition is condition-1, step a is repeated, otherwise step d is repeated. 

During the execution of the specified set of statements associated with the PERFORM statement, any change to the induction variable, the variables associated with the augment value, or the variables associated with the initialization value will be taken into consideration and will affect the operation of the PERFORM statement.

7) The range of a PERFORM statement consists logically of all those statements that are executed as a result of executing the PERFORM statement through execution of the implicit transfer of control to the end of the PERFORM statement. The range includes all statements that are executed as the result of a transfer of control in the range of the PERFORM statement, except for statements executed as the result of a transfer of control by an EXIT FUNCTION, EXIT METHOD, EXIT PROGRAM, or GOBACK statement specified in the same instance of the same source element as the PERFORM statement. Declarative procedures that are executed as a result of the execution of statements in the range of a PERFORM statement are included in the range of the PERFORM statement. The statements in the range of a PERFORM statement need not appear consecutively in the source element.

8) The results of executing the following sequence of PERFORM statements are undefined and no exception condition is set to exist when the sequence is executed:

a) a PERFORM statement is executed and has not yet terminated, then

b) within the range of that PERFORM statement another PERFORM statement is executed, then

c) the execution of the second PERFORM statement passes through the exit of the first PERFORM statement.

NOTE Because this is undefined, the user should avoid such an execution sequence. On some implementations it causes stack overflows, on some it causes returns to unlikely places, and on others other actions can occur. Therefore, the results are unpredictable and are unlikely to be portable.
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14.10.40 SUBTRACT statement

The SUBTRACT statement is used to subtract one, or the sum of two or more, numeric data items from one or more items, and set the values of one or more items equal to the results.

14.10.40.1 General format

Format 1 (simple):

Format 2 (giving):

Format 3 (corresponding):

14.10.40.2 Syntax rules

ALL FORMATS

1) When native arithmetic is in effect, the composite of operands described in 14.8.6, Arithmetic statements, is determined as follows::

a) In format 1, by using all of the operands in the statement.

b) In format 2, by using all of the operands in the statement excluding the data items referenced by identifier-3.

c) In format 3, by using the two operands for each separate pair of corresponding items.

FORMATS 1 AND 2

2) Identifier-1 and identifier-2 shall reference a numeric data item.

3) Literal-1 and literal 2 shall be numeric literals.

FORMAT 2

4) Identifier-3 shall reference a numeric data item or a numeric-edited data item.

FORMAT 3

5) The words CORR and CORRESPONDING are equivalent.

6) Identifier-4 and identifier-5 shall not reference bit group items.

7) Identifier-4 and identifier-5 shall not be described with level-number 66.

14.10.40.3 General rules

ALL FORMATS 

1) When native arithmetic is in effect and none of the operands is described with usage binary-char, binary-short, binary-long, binary-double, float-short, float-long, or float-extended, enough places shall be carried so as not to lose significant digits during execution.

2) Additional rules and explanations relative to this statement are given in 14.7.8, Overlapping operands; 14.7.9.1, Incompatible data; 14.8.3, ROUNDED phrase; 14.8.4, ON SIZE ERROR phrase and size error condition; 14.8.5, CORRESPONDING phrase; and 14.8.6, Arithmetic statements.

FORMAT 1

3) The initial evaluation shall consist of determining the value to be subtracted, which is literal-1 or the value of the data item referenced by identifier-1, or if more than one operand is specified, the sum of such operands. The initial evaluation is subtracted from the value of the data item referenced by identifier-2 and the result shall be stored as the new value of the data item referenced by identifier-2. 

When standard arithmetic is in effect, the result of the initial evaluation shall be equivalent to the result of the arithmetic expression

(operand-1 1 + operand-1 2 + ... + operand-1 n )

where the values of operand-1 are the values of literal-1 and the data items referenced by identifier-1 in the order in which they are specified in the SUBTRACT statement. The result of the subtraction from the value of each data item referenced by identifier-2 shall be equivalent to the result of the arithmetic expression

(identifier-2 – initial-evaluation)

where initial-evaluation represents the result of the initial evaluation.

FORMAT 2

4) The initial evaluation shall consist of determining the value to be subtracted, which is literal-1 or the value of the data item referenced by identifier-1, or if more than one operand is specified, the sum of such operands; and subtracting this value from literal-2 or the value of the data item referenced by identifier-2. The result shall be stored as the new value of the data item referenced by identifier-3.

When standard arithmetic is in effect, the result of the initial evaluation shall be equivalent to the result of the arithmetic expression

(operand-2 – (operand-1 1 + operand-1 2 + ... + operand-1 n ))

where the values of operand-1 are the values of literal-1 and the data items referenced by identifier-1 in the order in which they are specified in the SUBTRACT statement and the value of operand-2 is the value of either literal-2 or the data item referenced by identifier-2 in the SUBTRACT statement.

FORMAT 3

5) Data items in identifier-4 shall be subtracted from and stored in corresponding items in identifier-5.

When standard arithmetic is in effect, the result of the subtraction shall be equivalent to

(operand-1– operand-2)

where the value of operand-1 is the value of the data item in identifier-4 and the value of operand-2 is the value of the corresponding data item in identifier-5.
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Chapter C.2 Table handling
On page 705, C.2.4.1 Subscripting using index-names, penultimate paragraph, second line, replace 

"(index-name + or B integer)" 

by 

"(index-name + or - integer)"
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C.10 Boolean support and bit manipulation
1. The columns with the examples on pages 742, 743 and 744 should be more interspersed with spaces.

2. On page 743, penultimate line before the second coding example, replace "GROUP" by "GROUP-USAGE".

3. On page 743, second coding example, delete the seventh line (starting with "*> implicit filler ..").

4. On page 743,  second coding example, last line, replace "PIC 1(3)" by "PIC 1(2)".
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I suggest to extend the possibilities of the DIVIDE  statement.

JUSTIFICATION:

The current formats do not allow the user to specify simple DIVIDE statements like


DIVIDE FIELD-A BY 2

and


DIVIDE FIELD-A, FIELD-B BY 2

Format 3 (which represents the DIVIDE BY option) requires the GIVING phrase to be present. However, in many cases a simple DIVIDE statement without GIVING is required. 

I realize that the DIVIDE INTO option could be used instead, but that is not why we have added the DIVIDE BY option to the language, many years ago (especially for the non-Americans). In fact, I believe that during all these years, we have overlooked this omission. But programmers will be happy with this.

PROPOSED CHANGES:

1. On page 437, 14.10.11.1 DIVIDE  statement, renumber Formats 2 thru 5 into Formats 3 thru 6, and insert the following:

"Format 2 (by)

DIVIDE { identifier-2 } … BY  EQ \b\bc\{(\a\al\vs3( identifier-1 ; literal-1  )) 
 EQ \b\bc\[(\a\al\vs3( | ON SIZE ERROR imperative-statement-1          | ; | NOT ON SIZE ERROR imperative-statement-2 | )) 
[ END-DIVIDE ]

"

2. On page 438, 14.10.11.3 DIVIDE  statement,  after GR3, replace "FORMAT 1" by "FORMATS 1 AND 2"

3. On page 439, 14.10.11.3 DIVIDE  statement, after GR4, replace "FORMATS 2 AND 3" by "FORMATS 3 AND 4"

4. On page 439, 14.10.11.3 DIVIDE  statement, after GR5, replace "FORMATS 4 AND 5" by "FORMATS 5 AND 6"
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I suggest to combine the PERFORM rules by format, as follows.

A. The Syntax Rules

1. Renumber the SR's as follows:

old
new

1
1

2
2

3
3

4
9

5
4

6
5

7
6

8
7

9
10

10
8

11
11

12
12

2. Put the new SR's 1 thru 8 after a new header "ALL FORMATS".

3. Put the new SR's 9 thru 12 after a new header "FORMAT 1".

B. The General Rules

1. Renumber the GR's as follows:

old
new

1
1

2
2

3
6

4
7

5
8

6
3

7
4

8
5

2. Put the new GR's 1 thru 5 after a new header "ALL FORMATS".

3. Put the new GR's 6 thru 8 after a new header "FORMAT 1".

4. Apply the following changes:

a. Change GR 2 as follows:

"2) An inline PERFORM statement functions according to the general rules for an otherwise identical out-of-line PERFORM statement, with the exception that the statements contained within the inline PERFORM statement are executed in place of the statements contained within the range of procedure-name-1 (through procedure-name-2 if specified). 
b. Change new GR 6 as follows:

6) When the PERFORM statement is executed, control is transferred to the first statement of the specified set of statements except as indicated in general rules3b, 3c, and 3d. 
 An execution of the specified set of statements is completed as follows:
a) If procedure-name-2 is not specified, after the last statement of procedure-name-1.

b) If procedure-name-2 is specified, after the last statement of procedure-name-2.


"

c. Insert the following after the new GR 8:
9) The specified set of statements for an out-of-line PERFORM statement consists of all statements starting with the first statement within procedure-name-1 and ending with the last statement of procedure-name-1, or, when procedure-name-2 has been specified, with the last statement of procedure-name-2."
"FORMAT 2

10) The specified set of statements for an inline PERFORM statement consists of all statements that are a part of imperative-statement-1."

11) When the PERFORM statement is executed, control is transferred to the first statement of the specified set of statements except as indicated in general rules3b, 3c, and 3d. 

An execution of the specified set of statements is completed after the last statement contained within it has been executed."
