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Foreword

ISO (the

International Organization for Standardization) and IEC (the International

Electrotechnical

Commission) form the specialized system for worldwide standardization. National bodies that are members of
ISO or IEC participate in the development of International Standards through technical committees
established by the respective organization to deal with particular fields of technical activity. ISO and IEC
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Introduction

This Technical Report provides extensions so that COBOL can process XML documents as easily as it can
read files. The new syntax to process XML documents,

— is based on the familiar approach used with COBOL 1/O support,

— provides Document Object Model (DOM) style parsing,

— handles multiple input sources to handle XML in an extremely flexible manner,
— feads, updates, and writes XML documents,

— rhecks that XML documents are well-formed, and

— olggrvlijc;es an optional validity check of an XML document against a schemaler.Document Typel Definition

Technical Report ISO/IEC 24716 extends the COBOL specification defined in ISO/IEC 1989:2002| Information
techhology — Programming languages — COBOL. It provides new syntax to read, write, and update XML
docyments in COBOL.

Anngx A forms a normative part of this Technical Report. Annex B and Annex C and the Bibliogifaphy are for
information only.

© ISO/IEC 2007 — All rights reserved v
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TECHNICAL REPORT ISO/IEC TR 24716:2007(E)

Information technology — Programming languages, their
environment and system software interfaces — Native COBOL
Syntax for XML Support

1 BScope

This| Technical Report specifies the syntax and semantics for XML support in COBOL. The pufpose of this
Technical Report is to promote a high degree of portability in implementations, even though some elements
are gubject to trial before completion of a final design suitable for standardization.

This|specification builds on the syntax and semantics defined in ISO/IEC 1989:2002.

2 Normative references

The |following referenced documents are indispensable for thé.application of this documen{. For dated
refefences, only the edition cited applies. For undated references, the latest edition of thg referenced
docyment (including any amendments) applies.

ISO/JEC 1989:2002, Information technology — Programming languages — COBOL

Extensible Markup Language (XML) 1.0 (Fourth Edition), W3C Recommendation, 16 August 2006
Extepsible Markup Language (XML) 1.1 (Second Edition), W3C Recommendation, 16 August 200
Namespaces in XML 1.1, W3C Recommendation, 4 February 2004

XML Schema Part 1: Structures, W3C Recommendation, 28 October 2004

XML Schema Part 2: Datatypes, W3C-Recommendation, 28 October 2004

[92)

3 Conformance to this-Technical Report
This| Technical Report~is: based on ISO/IEC 1989:2002. Conformance to this Technical Repgrt does not

requjre a full impleméntation of ISO/IEC 1989:2002. The interaction of the features of this technical report with
featyres that are not provided by an implementation of ISO/IEC 1989:2002 is processor dependent.

4 [Terms and definitions

F fhaotnienaana ~AF thic A~A s A + tho fallavaina $arnne A d dafinitianae annlyy
Or uanre Vul VUJ\;O VT Ui uUUuIII\;III., are TumnmuvviIr Is CTTTTo ArTiTu " UueTITIimiavITiTo Cl'.lvl‘y.
4.1

document type definition

DTD

specification of the markup language that defines the elements, attributes, comments, and entities that a
document may contain and specifies the relationships among them within the document

4.2

external document type definition

external DTD

DTD that is outside the file containing the XML document

© ISO/IEC 2007 — All rights reserved 1
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4.3

internal document type definition
internal DTD
DTD that is in the same file as the XML document

4.4

XML document
unit of data that is well-formed as defined either in XML 1.0 or XML 1.1

4.5

XML element
portion of an XML document, the boundaries of which are either delimited by start-tags and end-tags, or, for

empty elenpents, by an empty-element tag

NOTE

4.6
XML file
file with XM

4.7

XML Sche
XML langu
class of X

the schem

5 Desc

Description

6 Chan

These cha

6.1 Cha

Add th

DOCU
END-

IDENT
VERS

In 8.1

vll[
S-

[a]

[b]

Fach element has a type, identified by name, and may have a set of attribute specifications.

L organization

ma
hge for constructing schemas that describe the syntax of XML docuthents. Each schema defjnes a
L documents by constraining the structures and data types of instanhce documents that conform to

ription techniques

techniques and language fundamentals are the 'same as those described in ISO/IEC 1989:2002.

ges to ISO/IEC 1989:2002

nges refer to clause and rule numbersiin ISO/IEC 1989:2002.

hges to 8, Language fundameéntals

e following reserved words;to the list in 8.9, Reserved Words

MENT
DPEN
[IFIED
ON-XML

), Context-sensitive words, change the context for ATTRIBUTE to read:

DENTIFIED clause, DELETE statement, READ statement, REWRITE statement, SET state
 ART_statement, and WRITE statement"

ment,

ta

In 8.1

Contaxt cancitiva wnrde ~hanan tha
T T OTHEXTSCHSTt vV e Worts;—Sriaige e

"Object-view, SHARING clause of the file control entry, SHARING phrase of the OPEN statement,
USAGE clause, READ statement, REWRITE statement, and WRITE statement”

[d]

Add the following context-sensitive words to the list in 8.10, Context-sensitive words

CHECK TYPE clause of the file control entry

DISCARD CLOSE statement

DTD TYPE clause of the file control entry

ELEMENT DELETE statement, READ statement, REWRITE statement, START

statement, and WRITE statement

© ISO/IEC 2007 — All rights reserved
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NAMESPACE IDENTIFIED clause

RAW IDENTIFIED clause

SCHEMA TYPE clause of the file control entry

STACK OPEN statement

VALIDITY TYPE clause of the file control entry

XML ACCESS clause and ORGANIZATION clause

Changes to 9, I-O, objects, and user-defined functions

16:2007(E)

[a]

[b]

[c]
(1]

(2]
"9.1

XML
docy
is a

XML
elem
elem
file 4
clau

COB
only
cons
cons

The
indig
OPE

9.1.3, File connector, second paragraph, second sentence, add "XML" to the end of the list\o

9.1.6, Fixed file attributes, change the third sentence to read:
"The file organizations are sequential, relative, indexed, and XML."
9.1.7, Organization,
Change the first sentence to read:
"The file organizations are sequential, relative, indexed, and XML:*"
add 9.1.7.4, XML, as follows:
7.4 XML

is a file organization used for data that is in the format.of an XML document or a seque
ments. An XML document can be on a traditional file-myedium or it can be in memory. An XM
btring of text that is given a structure by the presene@ of tags, which separate the document in
documents are organized in a hierarchical manner, similar to a COBOL record structur
ent may contain other elements. Within the‘context of its superordinate elements, each
ent may be stored, retrieved, or deleted based on its tag name. The element position vecto
ssociates an element position or an attribute position with each data item for which an

e is specified.

OL allows multiple documents ina file that is open in the input, output, or extend mode. C(

ider the processing of anything beyond a single document. Therefore, many XML processa
ider multiple-document files\to be well-formed.

file format OPEN statement for an XML file establishes a connection to the physical file. Thq
ator maintains the’ document number of the current document in the XML file. An XML-docy
N statement creates an internal representation of the current document. The READ statem

data

posifion vectord4e-attributes or elements within the internal representation. The DELETE statemen
statgment, and) WRITE statement change the internal representation, but do not change the phys
XMUdocument format CLOSE statement optionally writes an XML document based on
repre¢sentation and then deletes the internal representation; the file remains in the open state.

CL

into associateddata items described in the file section. The START statement positions

organization in the parenthetical and to the end of the list of access modes in the parenthetical.

[ types of file

nce of XML
L document
to elements.
e, where an
subordinate
for an XML

DENTIFIED

DBOL allows

one document in a file that is“@pen in the i-o mode. The XML 1.0 and 1.1 recommendations do not

rs might not

file position
ment format
ent transfers
the element
t, REWRITE
ical file. The
the internal
A file format

E'statement closes the physical file.

COBOL processes documents that conform to XML 1.0 or XML 1.1.

On input, COBOL resolves character references, predefined entity references, general entity references, and
parameter entity references consistent with the TYPE clause of the file control entry, and makes the content of
CDATA sections available to the program. COBOL does end-of-line normalization and attribute-value
normalization as specified in the applicable XML recommendation. All required parts of the XML document are
made available to the COBOL program with the exception of Processing Instructions.

COBOL, by default writes XML documents that are well-formed with respect to XML 1.0 or optionally to

XML

1.1.

© ISO/IEC 2007 — All rights reserved
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All XML documents written by COBOL start with an XML declaration that includes the version information and
an encoding declaration. If a DTD is included, the XML declaration also includes a standalone document

declaration with a value of “yes.”

XML documents written by COBOL contain predefined references and character references as required by the

appropriate XML Recommendation.

XML documents written by COBOL do not contain general entity references, parameter entity references,

CDATA sections, processing instructions, or white space. The implementor may include comments.
NOTE  The term 'white space' is defined in XML 1.1."
[d] 9.1.8, Aeeess-medes;

[11 Inthg first paragraph, last sentence, add "XML" to the list of access modes.
[2] Inthe second paragraph, add the following as a new last sentence:

"A file with organization XML may be accessed only in XML access mode."
[3] Addthe following:

"9.1.8.4 XML access mode

When a file is accessed in XML access mode, the order of access of the ,documents in that file
sequential prder of the documents in that file.

Within each document, START statements may be used to set the .élement position vector to a s
occurrenceg of an attribute or element."

[e] 9.1.11| File position indicator, second paragraph, insert the following text after "for a relative file,":
llt

e document number of the current document for an XML file,"

[l Add the following after 9.1.11, File position indicator:
"9.1.11a E|lement position vector

The elemept position vector is a conceptual entity\that exists for each XML file to maintain the positi
attributes gnd elements within each level in theZhierarchy of an XML document. Position is maintain
each attribute or element in the COBOL recerd description that is described with an IDENTIFIED ¢
Attributes gnd elements may be accessed by their attribute names or element names, respectively, as Iq
all containipg elements are indicated by the element position vector.

ccesses_oceurrences of elements sequentially and repositions the element position vecto
ment accesses occurrences of attributes sequentially when the associated IDENTIFIED
contains the USING phrase and repositions the element position vector. The READ statement access

is the

becific

bns of
ed for
lause.
ng as

XML-
ctor to
e first
ben in
TART
READ
r. The
Clause
bs the
e, but

ed IDENTIFIED clause contains the BY phras]

indicate that no valid position has been established."

[g1 9.1.12.1, Successful completion, add the following new entries:

Ctor to

“6) I-O status = 08. The input-output statement is successfully executed but a READ statement ignored

one or more XML attributes or elements, or both, because there is no COBOL data item with
one or more attributes or elements can be associated.

which

7) 1-O status = 09. The input-output statement is successfully executed but the referenced DTD or

schema is not available; the requested validity check of the XML document was not done."

4 © ISO/IEC 2007 — All rights reserved
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[h] 9.1.12.4, Invalid key condition with unsuccessful completion, I-O status 23, rule 3, change the period to ";

or" at the end of 3d and insert the following text:

“e) an attempt is made to access a document that does not exist at the current file position in an XML

file; or

f) an attempt is made to access an attribute or element that does not exist at the current position in

the internal representation of an XML file."
i1 9.1.12.4, Invalid key condition with unsuccessful completion, I-O status 24, rule 4, change to

“4) 1-O status = 24. This condition exists because:

read:

“a) an attempt is made to write beyond the externally-defined boundaries of a physical relative or

file; or

c) an attempt is made to close an XML document in an in-memory XML filexand the XML
be created is larger than the associated length of that memory."

i1 [9.1.12.4, Invalid key condition with unsuccessful completion, add the following text:

[k] [9.1.12.5, Permanent error condition with unsuccessful completion} rule 3, I-O status = 34, fif

insert the following text after "externally-defined boundaries of":
"an XML file or"

[l [9.1.12.5, Permanent error condition with unsuccessfulcompletion, add the following text:

9) 1-O status = 3B. A CLOSE statement is attempted on an XML document that is not valid.

[m] [9.1.12.6, Logic error condition withyunsuccessful completion, add the following text:

CLOSE statement, a REWRITE statement, or a WRITE statement.

1) I-O status = 4By An attempt is made to reference a file connector that is not
XML-documentformat CLOSE statement or an XML-document format OPEN statement.

specifiedwin IDENTIFIED clauses at the same level in the hierarchy of the assoc
description entry.

connector that does not have an open document.

1-0 status = 4E. An attempt is made by a WRITE or REWRITE statement to create XM

indexed file; the implementor specifies the manner in which these boundaries are defi

b) a sequential WRITE statement is attempted for a relative file and the number of sigaifi
the relative record number is larger than the size of the relative key data item, described for the

8) I-O status = 3A. An OPEN statement is attempted on an XML document that is not well-fo

0) I-O status = 3C. An OPEN statement with‘the I-O phrase is attempted on a multiple docun

1) I-O status = 3D. An OPEN statementiis attempted on a document in a file that is open in
i-o mode and the coded character.sét used for encoding the document could not be determined.”

10) I-O status = 4A. An attempt is made to write XML that is not well-formed by a docu

hed; or

cant digits in

document to

5) I-O status = 25. An attempt is made to delete an XML attribute orelement at an invalid posjtion."

st sentence,

rmed.

nent file.

the input or

ment-format

bpen by an

2) I-O status =\4C. The execution of a READ statement is unsuccessful because duplicat¢ names are

ated record

3) I-O-status = 4D. An attempt is made by an XML-document format CLOSE statement to reflerence a file

attribute name or element name that cannot be represented in the coded character set
encoding of the XML document.”

© ISO/IEC 2007 — All rights reserved
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6.3 Changes to 12, Environment division

[a] Adda
"Format 5
SELE

new file control entry format to 12.3.4.1, General format:
(XML):

CT [ OPTIONAL ] file-name-1
device-name-1

{ literal-1 } ... [USING data-name-1]

DATA data-name-9
data-name-10 LENGTH IS data-name-11

ASSIGN

-

{ USING data-name-1

[ ACCESS MODE IS XML ]
[ FILE STATUS IS data-name-4 ]
ORGANIZATION IS XML
Db , [ INPUT |
[li IS { EXTERNAL { %EMA } { gz:;zme_m } } [ CHECK VALIDITYON {| OUTPUT |} ﬂ
[ VERSION-XML 1S literal-4 ].
NOTE ORGANIZATION is a required word in the XML fofmat, rather than optional, so that XML can
be a context-sensitive word. "
[b] Add the following new file control entry syntax rules to 12.3.4.2:
"FORMAT p
“14) The physical file associated with file-name:1 shall have organization XML. The associated file

description entry shall not be a sort-merge file description entry.

15) Dgta-name-9 shall reference a data.item of category alphanumeric or national and shall r
sulpordinate to the file description entry for file-name-1.

16) Daja-name-10 shall reference a-data item of category data-pointer and shall not be subordinate
fileldescription entry for file-name-1.

17) Da
an

18) D3

su

19) Th

Chang
subr|
add

[c]
(1]
(2]

fa-name-11 shall referehce an unsigned integer data item described without the picture sym
| shall not be subordinate to the file description entry for file-name-1.

ta-name-12 shall yreference a data item of category alphanumeric or national and shall T
pordinate to the file description entry for file-name-1.

b OPTIONAL phrase shall not be specified when the DATA or LENGTH phrase is specified."
e 12:3:43 file control entry general rule 1:

uleé1b, add data-name-9, data-name-10, and data-name-11 to both lists.

ot be

to the

bol 'P'

ot be

the following additional subrules:

"n) The same specification of the TYPE clause, when data-name-12, if specified, references an

external data item.

0) The same specification of the VERSION-XML clause."

[d]

[1] add

[2] subr

Change 12.3.4.3 file control entry general rule 3:

the following text at the end of the first sentence:
or to a memory location referenced by either data-name-9 or the content of data-name-10"

ule 3a, change in part to read:

"When device-name-1 or literal-1 is specified and the USING phrase is omitted ..."

© ISO/IEC 2007 — All rights reserved
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[3] add the following new subrules:

"c) If data-name-9 is specified, one or more XML documents are contained in the data item referenced
by data-name-9. The XML document is said to be in-memory.

d) If data-name-10 is specified, one or more XML documents begin at the address specified by the
content of the data item referenced by data-name-10 and continue for the number of bytes
specified by the content of the data item referenced by data-name-11. The XML document is said
to be in-memory."

[e] Add the following new file control entry general rule to 12.3.4.3:

"FORMAT 5

10) The XML format defines a file connector for an XML file. "

[fl [in12.3.4.4.1, general format of the ACCESS MODE clause, add "XML" to the stack in-thé cufly braces.

[g] [In 12.3.4.4.2, syntax rules of the ACCESS MODE clause, add the following new syhtax rules:

13) The DYNAMIC, RANDOM, and SEQUENTIAL phrases shall not be specified.for an XML file.

4) The XML phrase may be specified only for an XML file."

[h] [In 12.3.4.4.3, general rules of the ACCESS MODE clause,
[11] Change general rule 1 to read:

11) If the ACCESS MODE clause is not specified,

a) if the organization is XML, XML access is assumed,

b) for other organizations, sequential access is assumed."

[2]| add the following new general rule:

15) If the access mode is XML, documents within.the file are accessed in sequential order.|Elements in
the current document can be accessed via their element names only when all containing ¢lements are
indicated by the element position vector:*

[i] [in12.3.4.9.1, General format [ORGANIZATION clause],
[1]| Add the heading "FORMAT 1 (sequential-relative-indexed)" before the existing format.
[2]] Add the following after the existing format:

"Format 2 (XML):

ORGANIZATION IS.XML"

1 [in12.3.4.9.2, Generalrules [ORGANIZATION clause], add the following:

‘4a) The XML phrase specifies that the file organization is XML. XML organization is a permanent logical
file structure in which each constituent record is an XML document.”

[k] [Make the-following changes to 12.3.6, SAME clause
[11] Syntax'rule 7, insert the following text after "a report file":
* an XML file,"

[2] Add the following new syntax rule:

"6a) A given file-name that represents an XML file may be specified in one file-area format SAME clause,
and shall not be specified in a record-area format or sort-merge-area format SAME clause."

[l Add the following after 12.3.4.15, SHARING clause:
"12.3.4.16 TYPE clause
The TYPE clause specifies the SCHEMA or DTD that describes the XML document.

© ISO/IEC 2007 — All rights reserved 7
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12.3.4.16.1 General format

DTD
= | INPUT I}]

DTD literal-1
} { itera } }[ CHECK VALIDITY ON {| OUTPUT |

m{ SCHEMA data-name-1

TYPE IS{
12.3.4.16.2 Syntax rules
1) Literal-1 shall be an alphanumeric or national literal and shall not be a figurative constant.
2) Data-name-1 may be qualified.
12.3.4.16.3 General rules

1) Ifthe by an
2) If fhe EXTERNAL phrase and the DTD phrase are specified, the document is described by the

3) If the SCHEMA phrase is specified, the document is described by the schema specified by literal-1 or
dafa-name-1. Schemas are defined in XML Schema Part 1: Structures and ‘XML Schema Rart 2:

4) If the INPUT phrase is specified, when an XML-document format OPEN statement is executed, the
specified DTD or schema is used to check the document for validity.

5) If the OUTPUT phrase is specified, when an XML-document format' CLOSE statement is exefuted,
thg specified DTD or schema is used to check the document for validity.

12.3.4.17 VERSION-XML clause

The VERSION-XML clause specifies the version of the XML specification to which created XML files
conform.

12.3.4.17.
VERS$ION-XML IS literal-1
12.3.4.17.2 Syntax Rules
1) Litgral-1 shall be an alphanumeric or national literal with the value '1.0" or '1.1".
12.3.4.17.3 General Rules

1) When an XML-document format.CLOSE statement is executed for a file connector open in the gxtend
or putput mode,

General format

=

— | if literal-1 is 1.1, it is.written as the version number in the XML declaration; otherwise,

— | 1.0 is written asthe version number in the XML declaration."

6.4 Chapges to 13,"Data division

[a] 13.3.4.1, General format of the file description entry, add the following new format:
"Format 4 |(XML):
FD file-name-T
[ IS EXTERNAL [ AS literal-1]]
[1S GLOBAL ]

[ { alphabet-name-3 } }
CODE-SET IS "
data-name-6
[b] 13.3.4.2, Syntax rules of the file description entry, add the following new rules:
"FORMAT 4
“9) Format 4 is the file description entry for an XML file.

10) One or more record description entries shall be associated with the XML file description entry.
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[c]

BY { data-name-8 } ATTRIBUTE { ﬁtata]n:me-m
— i IS § literal-

" literal-2 AR =

IDENTIFIED IS { L EMENT [ Raw |} | NAMESPACE terl

[d]

(1]

"Format 2 (XML):

(2]

"FORMAT 2:

(3]

le]

ISO/IEC TR 24716:2007(E)

11) Subordinate entries shall define data items that are category alphabetic, alphanumeric, boolean,

national, or numeric."

Add the following new clauses in alphabetical order to the format 1 data description entry, in 13.14.1:
"COUNT IN data-name-7"

ING data-name-
USING data-name-9 USING data-name-11

CODE-SET clause, 13.16.13:

H

In 13.16.13.1, General format, add the heading "FORMAT 1 (sequential):" before the, cU
diagram and add the following after that syntax diagram:

}..

In 13.16.13.2, Syntax rules, add the heading "FORMAT 1" before thé’ecurrent syntax ry
following after those rules:

alphabet-name-3

CODE-SET IS { data-name-1

4) Alphabet-name-3 shall reference an alphabet that defines a coded character set.
%) Data-name-1 may be qualified.
®) Data-name-1 shall reference either an alphanumeri¢ or-a national data item."

In 13.16.13.3, General rules, old general rules 1,76,/and 7 apply to both formats. Old ge
through 5 apply only to format 1. The following.new general rules apply only to format 2:

8) If the file connector associated with the file*description in which this clause is specified is

operating environment shall save the encoding referenced by the specified code-set. The
an XML-document format CLOSE statement referencing this file connector writes this sayj
as the encoding declaration in thexXML document.

If alphabet-name-3 is specified, the coded character set used to represent data on
medium is the one referenced by alphabet-name-3.

If data-name-1 is specified, the coded character set used to represent data is the one wh

rrent syntax

les and the

heral rules 2

open in the

extend or output mode, during the exécution of an XML-document format OPEN statement the

execution of
ed encoding

the storage

0se name is

contained in the data item referenced by data-name-1 after the leading and trailing spaces are deleted.
9) If the file conngctor associated with the file description in which this clause is specified i open in the
input, i-o, or @xtend mode, during the execution of an XML-document format OPEN statement:

a) If alphabet-name-3 is specified and the referenced encoding does not match the encoding
declaration specified in the document, the EC-XML-CODESET exception is set tp exist. If a
RESUME statement with the NEXT STATEMENT phrase is executed in an associatedl declarative
and the implementation can determine the coded character set used for encoding the document,
processing continues with the OPEN statement and the OPEN statement is successfyl.

b) If data-name-1 is specified, the encoding declaration specified in the document is moved into the

data item referenced by data-name-1.

10) The specified encoding is used for code-set conversion of all data items in the document.
and UTF-16 shall be supported by the implementation. If the CODE-SET clause is n
UTF-8 is used by default."

Add the following new clause 13.16.15a, COUNT clause:

© ISO/IEC 2007 — All rights reserved
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"13.16.15a COUNT clause

The COUNT clause establishes a temporary integer data item. The XML-element format READ
statement places the number of occurrences of an attribute or element read into this data item. The
XML-element format WRITE and XML-element format REWRITE statements use the value of this data
item to determine the number of occurrences to write or rewrite.

13.16.15a.1 General format
COUNT IN data-name-1
13.16.15a.2 Syntax rules

2) Da
13.16.15a.
1) Ea

imj

en

na

a-name-1 shall not be defined elsewhere in the source element.

B General rules

h entry in which a COUNT clause is specified establishes a temporary integer data item
licitly defined with usage binary-long signed. If the COUNT clause is specified’in a data desc
ry with an OCCURS clause, the dimension of the temporary integer data item referenced by

e-1 is one less than the dimension of the subject of the entry. If the COUNT clause is speci

hat is
ription
data-
fied in

a dlata description without an OCCURS clause, the dimension of the témporary integer data item

ref
th

ex
en

2) Wi

renced by data-name-1 is the same as the dimension of the subjéect of the entry. If the sub|
entry is subordinate to an entry described with the EXTERNAL clause, this temporary data i
ernal. If the subject of the entry is subordinate to an entry described with the GLOBAL claug
ry-name specified for the subject of the entry is a global name.

en an XML-element format REWRITE statement orzan- XML-element format WRITE statem

exgcuted for the file, the content of the data item refetenced by data-name-1 specifies the num

oc
the

turrences of the subject of the entry to write. If the.specified number of occurrences is greatg
number of occurrences described for the*associated item, the EC-XML-COUNT exc

condition is set to exist and no occurrences are Wwritten.

3) Th

b execution of a REWRITE or WRITE\ statement and the unsuccessful execution of a

stgtement do not alter the content of the data item referenced by data-name-1.

4) Aft
na

er the successful execution of a READ statement, the content of the data item referenced by
me-1 indicates the number of occurrences of the subject of the entry that were just read.

NOTE If the subject of the*entry is not subject to an OCCURS clause, the data item referenced b
name-1 contains either zero or one, to indicate whether that element was present in the XML docur]
the subject of the ehtry is subject to an OCCURS clause, the data item referenced by data-n
indicates how many‘0ccurrences were read. The number of occurrences read is limited by the ma
size of the table-and may be smaller than the number of occurrences in the document.”

ect of
tem is
e, the

ent is
ber of
r than
eption

READ

data-

y data-
hent. If
ame-1
Ximum

[l Inthelgeneral rules.of.the EXTERNAL clause, 13.16.20.3, general rule 2.
[11 Rulg2a, delete the "and" at the end.
[2] Rulg 2b, ehange in part to read: "as external, subject to general rules 3 and 4; and
[3] Add[2¢as follows:
"c) the internal representation of an XML file is external and may be accessed by any runtime

element in the run unit that describes the same file and records as external, subject to general

rules 3 and 4."

[g] Add the following:

"13.16.28a

IDENTIFIED clause

The IDENTIFIED clause maps an XML element name or attribute name to a COBOL data name.

The RAW phrase of the IDENTIFIED clause indicates that data is to be transferred into the data item
without decomposition and transferred out of the data item intact, without processing or validation.

The NAMESPACE phrase of the IDENTIFIED clause sets or identifies the namespace that applies to the
subject of the entry.

10
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13.16.28a.1

13.16.28a.2

1)

2)

IDENTIFIED{

ISO/IEC TR 247

literal-2
NULL
USING data-name-4

General Format
data-name-1 }

BY ¢ .. ATTRIBUTE
- literal-1 IS
ELEMENT [ RAW ]

USING data-name-2

data-name-3 }

|
NAMESPACE s {

Syntax Rules

16:2007(E)

The IDENTIFIED clause may be specified only in a record description subordinate to a file with
organization XML.

If the subject of the entry is described with an IDENTIFIED clause, all superordinate data description

Literal-1 and literal-2 shall be of category alphanumeric or national.

Data-name-1, data-name-2, data-name-3, and data-name-4 shall reference a data item
alphanumeric or national that is not described with an IDENTIFIED clause.

The content of literal-1 shall be a valid XML name.
The content of literal-2 shall be a valid namespace as specified by Namespaces in XML 1

Data-name-1, data-name-2, data-name-3, and data-name-4, if subordinate to a file with
XML, shall be directly subordinate to the subject of the entry.

If a namespace is associated with the subject of the entry:

a)

b)

If a namespace is not associated with the‘subject of the entry:

a)

b)

0) The USING phrase.shall not be specified at any given level in a record description if the
specified at that level.

1) If the ATTRIBUTE phrase is specified, no subordinate data description entries may
IDENTIFRIED clause.

2) There_shall be at most one data description entry that is directly subordinate to the subjec
and.that has no IDENTIFIED clause in its description and that is not referenced by this
clause.

If the ATTRIBUTE phrase is specified, the value of literal-1 shall be unique within t
literal-1 for attributes in the applicable namespacethat are specified at the same
subject of the entry.

If the ELEMENT phrase is explicitly or imglicCitly specified, the value of literal-1 shg
within the values of literal-1 for elementsiin' the applicable namespace that are spq
same level as the subject of the entry.

If the ATTRIBUTE phrase is specified, the value of literal-1 shall be unique within t
literal-1 for attributes without.an’associated namespace that are specified at the same
subject of the entry.

If the ELEMENT phrase is explicitly or implicitly specified, the value of literal-1 shg
within the values of litéral-1 for elements without an associated namespace that are|
the same level as\the subject of the entry.

of category

1.

organization
he values of
level as the
Il be unique
cified at the
he values of

level as the

Il be unique
specified at

BY phrase is

specify the

of the entry
DENTIFIED

NOTE—Thissubordinate entry describes the dataitermmassociated withr theda
the subject of the entry.

ta content of

13) If the RAW phrase is specified, no subordinate data description entries shall contain an IDENTIFIED
clause.

14) If the RAW phrase is specified, the subject of the entry shall be category alphanumeric or national.

13.16.28a.3

General Rules

1) The IDENTIFIED clause associates the subject of the entry with the XML element identified by literal-
1 or the content of data-name-1 or data-name-2. This association exists only when each
superordinate entry is associated with a corresponding XML parent element.

© ISO/IEC 2007 — All rights reserved
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2)

3)

4)

5)

6)

7)

8)

9)

If the subject of the entry is an elementary item, this elementary item is associated with the data
content of the subject of the entry.

If the subject of the entry is a group item, the data description entry, if any, that is directly subordinate
to the subject of the entry and that has no IDENTIFIED clause in its description and that is not
referenced by this IDENTIFIED clause describes the data item associated with the data content of the
subject of the entry.

On input, if literal-1 is specified, the subject of the entry is associated only with an XML attribute or
element with the name specified by literal-1.

On input, if data-name-1 is specified, the subject of the entry is associated only with an XML attribute
or element with the name specified by data-name-1.

Onlinput, if data-name-2 is specified, the subject of the entry is associated with the next XML atfribute
or [element as specified by the element position vector, whichever is specified in the IBENT|IFIED
clause, and the XML attribute name or element name is moved into data-name-2/ If“one| input
stgtement reads several elements or attributes whose associated data description entries reference
thg same data-name-2 in IDENTIFIED clauses with the USING phrase, the data-tem referenged by
dafa-name-2 is updated for each of these entries in the order the elements’occur in thg XML
dogument.

NOTE Multiple references to data-name-2 can occur when_the. subject of the entfy has
subordinate data items or when data-name-2 is subject to an OCCURS clause.

On output, the content of data-name-1 or data-name-2 after trailing ‘blanks are trimmed shal| be a
valid XML name. If the JUSTIFIED clause is specified in (the’ description of data-nameg-1 or
dafa-name-2, leading, rather than trailing, spaces are trimmed.

NOTE The version of XML specified in the file.control entry determines the charactefs that
are allowed in an XML name.

On output, the value of literal-1, the content of datasname-1, or the content of data-name-2 spgcifies
thg XML attribute name or element name that is written.

If the ATTRIBUTE phrase is specified, the valueZof literal-1, the content of data-name-1, or the cpntent
of gata-name-2 shall identify an attribute; otherwise, they shall identify an element.

When the subject of the entry is dirgetly or indirectly referenced in a READ statement and a
namespace is associated with the subject of the entry:

a) | If the ATTRIBUTE phrase is.specified, the value of literal-1 or the content of data-name-1 shall be
unique within the values of (iteral-1 and the content of data-name-1 for attributes in the applicable
namespace that are spécified at the same level as the subject of the entry within a given fecord
description entry; otherwise, the I-O status in the associated file connector is set to '4C' anpd the
execution of the statement is unsuccessful.

b) | If the ELEMENT ,phrase is explicitly or implicitly specified, the value of literal-1 or the confent of
data-name-1tshall be unique within the values of literal-1 and the content of data-namg-1 for
elements/in the applicable namespace that are specified at the same level as the subject |of the
entry within a given record description entry; otherwise, the I-O status in the associatg¢d file
connector is set to '4C' and the execution of the statement is unsuccessful.

When/the subject of the entry is directly or indirectly referenced in a READ statement gnd a

namespace-is-not-associated-with-the subiect of the entry:
g ) Y

a) If the ATTRIBUTE phrase is specified, the value of literal-1 or the content of data-name-1 shall be
unique within the values of literal-1 and the content of data-name-1 for attributes without an
associated namespace that are specified at the same level as the subject of the entry within a
given record description entry; otherwise, the I-O status in the associated file connector is set to
'4C' and the execution of the statement is unsuccessful.

b) If the ELEMENT phrase is explicitly or implicitly specified, the value of literal-1 or the content of
data-name-1 shall be unique within the values of literal-1 and the content of data-name-1 for
elements without an associated namespace that are specified at the same level as the subject of
the entry within a given record description entry; otherwise, the I-O status in the associated file
connector is set to '4C' and the execution of the statement is unsuccessful."

© ISO/IEC 2007 — All rights reserved


https://iecnorm.com/api/?name=d25999e650d0a610ffa41198c5a8c5d1

ISO/IEC TR 24716:2007(E)

10) The NAMESPACE phrase specifies the namespace for the subject of the entry and for each
subordinate item for which the IDENTIFIED clause with the explicit or implicit ELEMENT phrase is
specified.

11) If a NAMESPACE phrase is specified in an item subordinate to a group item for which a
NAMESPACE phrase is specified, the NAMESPACE phrase in the subordinate item takes
precedence for that subordinate item.

12) If the NULL phrase is specified, the namespace is the empty string, which is equivalent to specifying
no namespace.

13) Execution of an XML-document format WRITE statement or XML-document format REWRITE
statement uses the content of the data item referenced by data-name-3 or data-name-4 or the value
of literal-Z as the namespace of the atiribuie or element in the infernal representafion. Tf, the content of
that data item or the value of that literal is spaces, the namespace is the empty string:

NOTE The namespace for an XML element can be the default namespace, but attributes
use an explicit prefix. Per Namespaces in XML 1.1, “Default namespace declarations do not
apply directly to attribute names; the interpretation of unprefixed attributes is dgtermined by
the element on which they appear.”

4) When the associated file connector is open in the input or I-O mode,<{the namespace ddclarations in
the XML document specify the namespaces of the document.

If literal-2 or data-name-3 is specified and does not match thé’corresponding namespace attribute
specified in the document, the EC-XML-NAMESPACE exgeption condition is set to ekist. If data-
name-3 is specified and no namespace is specified in the.document or the namespacqg specified is
the empty string, data-name-3 is compared to spaces.

If data-name-4 is specified, the namespace attribute specified in the document is moved |nto the data
item referenced by data-name-4. If no namespacg‘is specified in the document or the| namespace
specified is the empty string, spaces are moved.into the data item referenced by data-nanpe-4.

5) If the RAW phrase is specified, the XML-value in 14.6a.1, Transfer of input data, consists of all the
XML character data, including, for example, subordinate markup, processing instructior)s, character
data and white space, in the same order as specified in the XML document. On outpuf the data is
transferred intact with no processing.ar validation.

NOTE  The XML-document format CLOSE statement checks that the resulting document is|well-formed.

6) If the RAW phrase is not spegified, the characters & < >'" in the content of the sending COBOL data
item are converted to thelstrings "&amp;" "&lt;" "&gt;" "&apos;" "&quot;" respectively.[If the RAW
phrase is specified, these-characters are not converted and are interpreted as XML contrgl characters.

NOTE In order to transfer data that includes an ampersand, less than symbol, greater| than symbol,
apostrophe, origuotation mark when the RAW phrase is specified, the programmer can specify '&amp;' '&lt;'
'‘&gt;' '&aposy '&quot;', respectively, in the content of the sending COBOL data item."

[h] [In 13.16.31.3,.general rules for Level-number, change general rule 3 to read:

"Multiple I€vel 1 entries subordinate to a CD, FD with organization other than XML, or SD enfry represent
implicit redefinitions of the same area. Multiple level 1 entries subordinate to a report descrigtion entry or
an FDwith organization XML do not represent implicit redefinitions of the same area.”

[i] [In"43.16.36.2, syntax rules for the OCCURS clause, add the following new syntax rule after the FORMAT

"17a) The OCCURS clause shall not be specified subordinate to a file description entry associated with a
file with organization XML."

i1 In13.16.42.2, syntax rules for the REDEFINES clause, replace syntax rule 3 with the following:

"This clause shall not be specified in level 1 entries in the file section, in any entry subordinate to a
file description entry that contains a FORMAT clause, or in any entry subordinate to a file
description entry associated with a file that has organization XML."

[kK] In13.16.43.2, syntax rules for the RENAMES clause, add a new syntax rule as follows:

"3a) The RENAMES clause shall not be specified subordinate to a file description entry associated with a
file with organization XML."
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https://iecnorm.com/api/?name=d25999e650d0a610ffa41198c5a8c5d1

ISO/IEC TR 24716:2007(E)

[l In13.16.55.2, syntax rules for the TYPE clause, add a new syntax rule that applies to format 1 as follows:

"8a)When the TYPE clause is specified in a record description subordinate to a file with organization XML,
the STRONG phrase shall not be specified in the description of type-name-1."

6.5 Changes to 14, Procedure division

[a] In 14.4, Procedural statements and sentences, Table 13, Procedural statements, in the row for OPEN,
add "[NOT] AT END" to the second column and "END-OPEN" to the third column.

[b] In 14.5.12.1, Exception conditions, fifth paragraph, third sentence, add EC-XML to the list of level-2

exception-names.

[c] In14.$.172.1.5, Exceplion-names and exception-conditions, add the following new excepfion conditipns to

Table |14, Exception-names and exception-conditions:

Exce¢ption-name

EC-DATA-INFINITY
EC-DATA-NEGATIVE-INFINITY

EC-DATA-NOT-A-NUMBER

EC-XML
EC-XML-CODESET

EC-XML-CODESET-CONVERSION

EC-XML-COUNT

EC-XML-DOCUMENT-TYPRE

EC-XML-IMPLICIT:CLOSE

EC-XME-INVALID

Cat

Fatal

Fatal

Fatal

NF

NF

NF

NF

NF

Description
INF (infinity) cannot be assigned to the réceiving item

-INF (negative infinity) cannot be assigned to the regeiving
item

NaN (not a number) cannot 'be assigned to the regeiving
item

XML error

The encoding declaration in the XML declaration |n the
XML document«does not match the encoding specified in
the CODE-SET clause

One or_more characters in an XML attribute or element
name, transferred from an XML document or one orl more
characters in XML data transferred to or from an XML
document had no corresponding character in the [target
coded character set

A REWRITE or WRITE statement was executed pn an
XML file, but the number in a temporary data item dgfined
by a COUNT clause exceeds the number of associated
items that are described

The schema or DTD referenced in the XML document does
not match that specified in the TYPE clause

A file format CLOSE statement was executed on an XML
file without closing the document. The updates made|to the
internal representation of the XML document are about to
be discarded

The XML document does not conform to the DTD or

EC-XML-NAMESPACE

EC-XML-STACKED-OPEN

EC-XML-RANGE

14

NF

Fatal

NF

schena

A namespace attribute value in the XML document did not
match the namespace specified in the corresponding
NAMESPACE phrase of the IDENTIFIED clause

An XML-document format OPEN statement with the
STACK phrase failed because the specified identifier was
not associated with a valid element position by the element
position vector

The exponent of a floating point input value is greater than
the implementation supports

© ISO/IEC 2007 — All rights reserved


https://iecnorm.com/api/?name=d25999e650d0a610ffa41198c5a8c5d1

[d]

"14.

ISO/IEC TR 247

Add the following:

6a Common XML Processes

16:2007(E)

This clause describes common processes that pertain to XML input and output. Clause 14.6a.1, Transfer of
input data, pertains to the READ statement. Clause 14.6a.2, Transfer of output data, pertains to the REWRITE
and WRITE statements.

14.6a.1 Transfer of input data

Processing of input data is described as though the encoding of the internal representation is UTF-16.

Transfer of input data is defined for one sending operand and one receiving operand. The sending operand is
an elementary national character string, XML-value, of the length of the value made available by the READ

statgment. The value made available by the READ statement shall include all the character data

whit
data
subg
in th
char,
instr
data

If thq
werg

Oth4
rece

14.6

XML
desd

The

necs
accd
asd

14.6

XML
desd

The

necs
accg
alph

14.6

XML
elem
4d.

space. If the RAW phrase is specified for an element, XML-value shall include all the XN
between the opening delimiter and the closing delimiter of the element, including, f
rdinate markup, processing instructions, character data and white space, in the same"order
e XML document. If the RAW phrase is not specified for an element, XML-value shall in
hcter data between the opening delimiter and the closing delimiter of the element except fo
ictions and subordinate elements. The receiving operand is the COBOL data item associg
content of the COBOL data item associated with the XML attribute or element.

sending operand is of length zero, the receiving operand is initialized as though the followir
processed: INITIALIZE receiving-data-item TO DEFAULT.

rwise, the rules for transferring XML-value to the receiving data item are determined by the
ving COBOL data item, as described in the following clauses.

a.1.1 Alphabetic receiving items

Fvalue is converted from national representation to{theé runtime alphanumeric coded charj
ribed in 14.6a.3, Codeset conversion for input data‘transfer.

resultant XML-value is a temporary data item>of class and category alphabetic of the
rdance with the rules of the MOVE statemeént for an elementary sending data item of categor
pscribed in 14.8.24.3, MOVE statement,sgeneral rule 4c.

h.1.2 Alphanumeric receiving items

Fvalue is converted from natiorial’ representation to the runtime alphanumeric coded charj
ribed in 14.6a.3, Codeset conversion for input data transfer.

resultant XML-value is a_temporary data item of class and category alphanumeric of the

rdance with the riles of the MOVE statement for an elementary sending data item
hnumeric, as deseribed in 14.8.24.3, MOVE statement, general rule 4a.
h.1.3 Boolean.receiving items

Fvalue is'mjoved to the receiving data item in accordance with the rules of the MOVE statg
entary-sending data item of category boolean, as described in 14.8.24.3, MOVE statement,

ncluding the
1L character
or example,
as specified
clude all the
I processing
ted with the

g statement

class of the

Acter set as

bxact length

ssary to hold the entire converted value.¢That XML-value is moved to the receiving data item in

y alphabetic,

Acter set as

exact length

ssary to hold the entire converted value. That XML-value is moved to the receiving data item in

of category

ment for an
general rule

14.64.1.4 National receiving items

XML-value is moved to the receiving data item in accordance with the rules of the MOVE statement for an
elementary sending data item of category national, as described in 14.8.24.3, MOVE statement, general rule

4a.

14.6a.1.5 Fixed-point numeric receiving items

The fixed-point numeric value of XML-value is computed and assigned to the receiving data item as though
the following statement were executed:

COMPUTE receiving-data-item

NOTE
the SPECIAL-NAMES paragraph.

FUNCTION NUMVAL-C (XML-value ANYCASE).

© ISO/IEC 2007 — All rights reserved
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14.6a.1.6 Floating-point numeric receiving items

If XML-value is plus infinity (INF), the EC-DATA-INFINITY exception condition is set to exist and the content of
the receiving data item is undefined.

If XML-value is negative infinity (-INF), the EC-DATA-NEGATIVE-INFINITY exception condition is set to exist
and the content of the receiving data item is undefined.

If XML-value is Not a Number (NaN), the EC-DATA-NOT-A-NUMBER exception condition is set to exist and
the content of the receiving data item is undefined.

If XML-value contains an exponent that has a value greater than the implementation supports, the
EC-XML-RANGE exception condition is set to exist and the content of the receiving data item is undefined.

If none of these exception conditions is set to exist, the floating-point numeric value of XML-value is canjputed
and assigned to the receiving data item as though the following statement were executed:

COMRUTE receiving-data-item = FUNCTION NUMVAL-F (XML-value)
14.6a.2 Transfer of output data

Transfer ofl output data is defined for one sending operand and one receiving operandsThe sending ogerand
is a COBOLL data item; the receiving operand is a temporary data item of class and catégory national,| XML-
value, of thie exact length necessary to hold the sending data item.

If the sending data item is of zero-length, XML-value is of zero-length.

The rules fpr formatting the sending COBOL data item are determined by the class of the sending datg item,
as describgd in the following clauses.

Each formatted XML-value is checked for character compliance with the coded character set used for th¢ XML
document as described in 14.6a.4, Codeset correspondence for odtput data transfer.

14.6a.2.1 [Alphabetic or alphanumeric sending items
XML-valuelis trimmed as follows:

— If the sending data item is described with the JUSTIFIED clause, the characters of the sending data
item beginning with the leftmost nonspace character and continuing through the rightmost charagter of
item are assigned to XML-value.

e sending data item is described-without the JUSTIFIED clause, the characters of the sg¢nding
a item beginning with the leftmast character and ending with the rightmost nonspace character are
assigned to XML-value.

If the trimned XML-value is of zero length, a single space character is assigned to XML-value.
NOTH The trimmed value is of zero length when the sending item contained only spaces.

The resulting XML-value is conyerted to usage NATIONAL as described in 14.6a.4, Codeset corresponfdence
for output data transfer.

14.6a.2.2 [Boolean sending items

XML-valuelis used.without alteration.

If the resulfing XML-value is of zero length, a single boolean value zero is assigned to XML-value.

If the class
14.6a.4, Codeset correspondence for output data transfer.

14.6a.2.3 National sending items
XML-value is trimmed as follows:

— If the sending data item is described with the JUSTIFIED clause, the national characters of the
sending data item beginning with the leftmost nonspace character and continuing through the
rightmost character of the item are assigned to XML-value.

— If the sending data item is described without the JUSTIFIED clause, the national characters of the
sending data item beginning with the leftmost character and ending with the rightmost nonspace
character are assigned to XML-value.
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If the trimmed XML-value is of zero length, a single national space character is assigned to XML-v
NOTE

14.6a.2.4 Fixed-point numeric sending items

The trimmed value is of zero length when the sending item contained only spaces.

If the sending data item is described with a picture character-string that includes the symbol 'P',

16:2007(E)

alue.

the sending

data item is assigned to a temporary data item that has the same description as the sending data item with

each symbol 'P' replaced by a symbol '9'.

If the sending data item is an integer, the value of the item is assigned to a temporary data item
following description:

PICTURE -(n)9 USAGE NATIONAL

that has the

whelle n is the greater of one and the number of digits in the value of the sending data item. Ass

gnment is in

accdrdance with the rules of the MOVE statement for a numeric sending operand andCa-humeric-edited
recelving operand.
If the sending data item is not an integer, the value of the item is assigned to a temporary data ifem that has
the fpllowing description:

PICTURE -(n)9.9(m) USAGE NATIONAL
whete n is the greater of one and the number of digits to the left of the decimal separator; gnd m is the

num
appl
Assi
num
to th

The
XML
data

14.6

The
poin
a sig

ber of digits to the right of the decimal separator. The DECIMAL<POINT IS COMMA clau

to this picture character-string because XML always uses_the” period as the decima
gjnment is in accordance with the rules of the MOVE statement)for a numeric sending op
pric-edited receiving operand. Trailing zeros to the right of the decimal separator are discarde
e right of the decimal separator are zero, the decimal separator is also discarded.

resulting temporary data item, beginning with the leftmost nonspace character, is assigned tq
Fvalue is converted to usage NATIONAL as described in 14.6a.4, Codeset correspondeng
transfer.

h.2.5 Floating-point numeric sending items

value of the sending data item is formatted\as described for a floating-point literal in 8.3.1.2.3
numeric literals, and normalized to one:significant digit before the decimal point. The sign is
ned significand and for a signed expoenent.

A ze

The
foro

14.6

When the coded character set used for the internal representation of the XML document (UTF-16
the quntime coded character set used for a given data item, XML-value is converted to the ru

ro floating-point value is formatted-as OE+0.

utput data transfer.

.3 Codeset conversion for input data transfer

se does not
| separator.
prand and a
d. If all digits

XML-value.

e for output

.2, Floating-
included for

resulting XML-value is converted to usage NATIONAL as described in 14.6a.4, Codeset corfjespondence

differs from
htime coded

charpcter set used.‘for the data item before transferring XML-value to the receiving datafitem. If no
corrgspondence/exists for a given character, an implementor-defined substitution character is used as the
corrg¢sponding ¢haracter and the EC-XML-CODESET-CONVERSION exception condition is set to| exist.

If a RESUME statement that has the NEXT STATEMENT phrase is executed from a declarativ

b associated
b next XML-

with |the EC-XML-CODESET-CONVERSION exception condition, processing resumes with the

value;if any:

14.6a.4 Codeset correspondence for output data transfer

After formatting and conversion to usage NATIONAL, the characters of each XML-value are checked for
correspondence with the coded character set used for the XML document. If no correspondence exists for a
given character, an implementor-defined substitution character is used as the corresponding character and
the EC-XML-CODESET-CONVERSION exception condition is set to exist.

NOTE Conversion is expected to be successful for all runtime coded character sets when the output
coded character set is UTF-8 or UTF-32. Conversion is expected to be successful for all runtime coded
character sets when the output coded character set is UTF-16 when no surrogate pairs are used.

If the implementation cannot determine or verify the identity of the coded character set used for an XML
document, an implementor-defined default is assumed.
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If a RESUME statement that has the NEXT STATEMENT phrase is executed from a declarative associated
with the EC-XML-CODESET-CONVERSION exception condition, processing resumes with the next sending
data item, if any."

[e] CLOSE statement, 14.8.6:
[11 Add the following to the initial paragraph of the CLOSE statement, 14.8.6:

"The XML-document format CLOSE statement completes the processing of an XML document or
portion of a document.”

[2] 2. Label the existing general format of the CLOSE statement as "Format 1 (file)" and add the
following:

"Format Z (XML-document)
CLOSE DOCUMENT file-name-1 [ WITH DISCARD ]"

[3] Addithe heading "FORMAT 1" before the existing syntax rules and add the following to the ‘Syntax rules
of the CLOSE statement, 14.8.6.2:

"3) The LOCK phrase shall not be specified for an XML file.
FORMAT 2

4) Filetname-1 shall have organization XML."

[4] Genegral rules 1 and 4 apply to both formats. The other existing general rules apply only to format {l.
[5] Addthe following new general rule for format 1 of the CLOSE statément:

"11) If the file connector referenced by file-name-1 has organization XML and an XML-document format
CLOSE statement has not been executed for the file connector referenced by file-name-1 sirfjce an
XML-document format OPEN statement was exegtuied for that file connector, an implicit
XML-document format CLOSE statement with the DISCARD phrase is executed for that file conhector
ang the EC-XML-IMPLICIT-CLOSE exception candition is set to exist before the file format CLOSE
statement is executed. If this exception condition-fesults in the execution of a RESUME statement
with the NEXT STATEMENT phrase, processiftg resumes with continuation of the execution pf this
CLOSE statement."

[6] Add [the following general rules for format.2:

"12) If the file connector referenced by*file-name-1 is not open, the I-O status associated with file-name-1
is get to '4B' and the execution ofithe CLOSE statement is unsuccessful.

13) If an XML document in the file'referenced by file-name-1 is not open, the |-O status associatefd with
filekname-1 is set to '4D’' . and the execution of the CLOSE statement is unsuccessful.

14) If the file connector referenced by file-name-1 is open in the extend, i-o, or output mode, the docment
is ¢hecked to verify that it is well-formed. If the XML document that would be written is not well-fprmed,
thqg I-O status associated with file-name-1 is set to '4A' and the execution of the CLOSE statement is
unsuccessfuls

NOTFE Unless the RAW phrase is specified in an IDENTIFIED clause in a data descfiption
subordinate to file-name-1, the fact that the XML would not be well-formed would haveg been
detected during the execution of a WRITE statement or a REWRITE statement.

NOTE 2 A programmer can use CDATA in an item described with the RAW phrase to
create XML data that would otherwise not be valid.

15) If the file connector referenced by file-name-1 is open in the extend, i-o, or output mode and the
OUTPUT phrase is specified in the TYPE clause of the file control entry for file-name-1, the specified
DTD or schema is used to check the document for validity. If the XML document that would be written
is not valid, the I-O status associated with file-name-1 is set to '3B' and the execution of the CLOSE
statement is unsuccessful.

16) If the DISCARD phrase is specified, the changes made to the internal representation are not made to
the file referenced by file-name-1, and the following processing occurs:

a) If the STACK phrase was specified on the most recent XML-document format OPEN statement
that was executed for the file connector referenced by file-name-1, the internal representation and
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the element position vector are restored to the state they had at the start of the execution of that

OPEN statement.

b) If the STACK phrase was not specified on the most recent XML-document fo
statement that was executed for the file connector referenced by file-name-1,

rmat OPEN
the internal

representation is unavailable and the element position vector is set to indicate that no valid

position has been established.

17) If the DISCARD phrase is not specified, the following processing occurs:

a) If the STACK phrase was specified on the most recent XML-document format OPE
that was executed for the file connector referenced by file-name-1, the internal repres

N statement
entation and

the element position vector are restored to the state they had when that OPEN statement was

4

4

Initiated, except that when the file connector reterenced by file-name-1 Is open In the
or output mode any changes made to the internal representation since that OPEN''s
made to the restored internal representation.

b) If the STACK phrase was not specified on the most recent XML-document fo
statement that was executed for the file connector referenced by file-name-1, t
processing occurs:

1. If the file connector referenced by file-name-1 is open in the €xtend, i-o, or outp
XML document is created from the internal representation™and released to th
environment.

NOTE 1 The content of the XML document can be affected by the
clause in the file description, the VERSION=XML clause in the file contr
the NAMESPACE phrases of the IDENTIFIED clauses of data items su
an XML file description.

NOTE 2 Updates to data itéms subordinate to a file description €
included in the document if they/were not written with XML-element form
XML-element format REWRITE statements.

If the XML document is in-memopy and is larger than the associated length of t
the I-O status associated with(file-name-1 is set to '24' and the execution of
statement is unsuccessful.

2. The internal representation’ is unavailable and the element position vector is sq
that no valid position has been established.

8) The execution of the CLOSE statement does not close the file.
9) The file position indicatoris not affected by the execution of a CLOSE statement.

P0) If the execution of the CLOSE statement is unsuccessful, no update of the file take|
element positiomvector is unchanged, and the content of the internal representation is ung

extend, i-o,
atement are

rmat OPEN
he following

ut mode, an
e operating

CODE-SET
bl entry, and
bordinate to

ntry are not
at WRITE or

hat memory,
the CLOSE

t to indicate

s place, the
hanged.

1) If the TYPE clause is specified in the file control entry for file-name-1, the following is written to the file

when a GLOSE statement is executed:

a) .if the DTD phrase is specified without the EXTERNAL clause, a DTD that describes the document

that is contained in the internal representation;

fied external

b)~ if the DTD phrase is specified with the EXTERNAL clause, a reference to the speci

[f]

[9]
(1]

NTH-
c) if the SCHEMA phrase is specified, a reference to the specified schema.”

Add the following second paragraph to 14.8.9, DELETE statement:

"The DELETE statement deletes an XML attribute or element from the internal representation of an
XML document. If an element is deleted, all its attributes and subordinate elements are deleted.”

In the general format of the DELETE statement, 14.8.9.1, General format:
Add the heading "FORMAT 1 (relative-indexed)" before the current general format.

© ISO/IEC 2007 — All rights reserved

19


https://iecnorm.com/api/?name=d25999e650d0a610ffa41198c5a8c5d1

ISO/IEC TR 24716:2007(E)

[2] Add the following after the current general format:
"Format 2 (XML):

DELETE file-name-1 RECORD

{ ATTRIBUTE

ELEMENT } data-name-1

[| INVALID KEY imperative-statement-1 q
| NOT INVALID KEY imperative-statement-2 |

| END-DELETE [™
[h] Inthe[syntax rules of the DELETE statement, 14.8.9.2, Syntax rules:
[11 Add[the heading "FORMAT 1" before the current syntax rules.
[2] Addthe following after the current syntax rules:
"FORMAT R:
3) Fi

4) Thg description of data-name-1 shall include an IDENTIFIED clause andJshall be subordinate
desgcription of file-name-1.

I¢-name-1 shall reference an XML file.

to the

5) If re ATTRIBUTE phrase is specified on the DELETE statement;-the ATTRIBUTE phrase shall be

specified in the IDENTIFIED clause in the description of data-nanie-1.

6) If the ELEMENT phrase is specified, the ELEMENT phrage shall be explicitly or implicitly speci
thg IDENTIFIED clause in the description of data-name-<1""

[l Inthelgeneral rules of the DELETE statement, 14.8.9.3,;General rules:
[11 Gengral rules 9 through 11 apply to both formats.
[2] Add the following new general rules:
"FORMAT R:
12) The file connector referenced by file-name-1 shall be open in i-o mode.
13) Affer the successful execution.of @ DELETE statement with the ELEMENT phrase, the el

fied in

ement

idgntified by data-name-1, along with all of its attributes and child elements, is removed from the

intérnal representation of thé document and is no longer accessible to the program. All other ele
in fhe document are unchanged.

14) After the successful(execution of a DELETE statement with the ATTRIBUTE phrase, the at
idgntified by data-hame-1 is removed from the internal representation of the document and
longer accessibléto the program. All other attributes in the document are unchanged.

15) The content-0f the element position vector at the start of the execution of the DELETE staten
used to determine which attribute or element is to be deleted in accordance with the following ru

a) | lf/the’ ELEMENT phrase is specified and the element position vector was established by
READ or START statement, the element that is deleted is the element associated with th

ments

ribute
is no

ent is
es:

prior
data

item referenced by data-name-1 that is indicated by the element position vector.

b) If the ATTRIBUTE phrase is specified and the element position vector was established by a prior
READ or START statement, the attribute that is deleted is the attribute associated with the data

item referenced by data-name-1 that is indicated by the element position vector.

If an attribute or element is found that satisfies this general rule, that attribute or element is deleted.

If the element position vector indicates that no valid position has been established or if no attribute or

element is found that satisfies this general rule, the DELETE statement is unsuccessful, the I-O
value associated with file-name-1 is set to '25', and the invalid key condition is set to exist."

il Insyntax rule 9 of the MERGE statement, 14.8.23.2, change in part to read:

"... file description entry that is not for an XML file and that is not for a report ..."

status
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[k] 14.8.26, OPEN statement, add a second paragraph as follows:
"The OPEN statement creates an internal representation of an XML document."
[l 14.8.26.1, OPEN statement,
[11 Label the existing format of the OPEN statement as "Format 1 (file):"
[2] Add " [END-OPEN]" to the end of format 1.
[3] Add the following new format:
"Format 2 (XML-document):

[ RETURNING identifier-2 ]

[| AT END imperative-statement-1 q
| NOT AT END imperative-statement-2 |
[ END-OPEN 1"
[m] [In the syntax rules of the OPEN statement, 14.8.26.2:

[11] Add the heading "FORMAT 1" before the existing syntax rules.

[2]] Change syntax rule 2 to read:
12) The EXTEND phrase shall be specified only if either:

a) the access mode of the file connector referenged-by file-name-1 is sequential and fthe LINAGE
clause is not specified in the file description entry for file-name-1, or

b) the access mode of the file connector referenced by file-name-1 is XML."
[3]] Add the following after the existing syntax rules:

"FORMAT 2

I) File-name-1 shall have XML organization.

) The description of identifier-1~shall include an IDENTIFIED clause with the explicit or implicit
ELEMENT phrase and shall be’subordinate to the description of file-name-1.

0) Identifier-2 shall referencé.an alphanumeric or national data item."

[il I the general rules of the OPEN statement, 14.8.26.3:

[11] Insert the heading\"FORMAT 1" before the first general rule.

[2]] First sentence‘of general rule 2, insert after "file-name-1 with a" the following text:
"memory-location or "
[3]] 3. Append the following to the bottom of Table 21, Permissible I-O statements by access mode and
opén'mode:

[Accessmode—Statement laput Output el Extend]
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READ X

WRITE X

REWRITE

XML START X

DELETE

X X | X | X | X]| X

OPEN X X
DOCUMENT

CLOSE X X X X
DOCUMENT

[4] Add[the following new last sentence to general rule 12:

"When the organization is XML, the file position indicator is set to indicate the first document
filg."

[5] Addthe following new last sentence to general rule 13:
"Tlhe last logical record for an XML file is the last document inthe file."
[6] Add [the following the end of the general rules of the OPEN-statement:

in the

"26) If{the INPUT, I-O, or EXTEND phrase is specified*on the OPEN statement and a data-ngme is
spgcified in the TYPE clause for file-name-1, execution of the OPEN statement moves the schgma or
DT|D name specified in the XML document into the data item referenced by that data-name. If gl literal

literal matches the schema or DTD_\specified in the XML document and if nof, the

EQ-XML-DOCUMENT-TYPE exception condition is set to exist.

filekname-1 is set to '09' and novalidity check of the document is performed. The implementor d
thg conditions that determing-whether a DTD or schema is available.

hd the
1 with
efines

28) If tihe I-O phrase is specified and the file referenced by file-name-1 has organization XML, the fil¢ shall
comtain at most one document. If the file contains multiple documents, the |-O status value assogiated

with file-name-1 is set-to '3C' and the OPEN statement is unsuccessful.
FORMAT 3

29) If the file connector referenced by file-name-1 is not open, the execution of the OPEN statem
unguccessfuland the I-O status associated with file-name-1 is set to '4B'".

ent is

ame-1
11 has

been subsequently executed an |mpI|C|t XML- format CLOSE statement with the DISCARD phrase is
executed for that file connector and the EC-XML-IMPLICIT-CLOSE exception condition is set to exist
before the open operation is executed. If this exception condition results in the execution of a
RESUME statement with the NEXT STATEMENT phrase, processing resumes with continuation of

the execution of this OPEN statement.

31) If identifier-1 is not specified and the file connector referenced by file-name-1 is open in the input or i-o
mode, the OPEN statement creates an internal representation of the document. The value of the file

position indicator at the start of the execution of the OPEN statement is used to determine th
node of the XML document that is made available in accordance with the following rules:

e root

a) If the file position indicator indicates that no valid position has been established or that an optional

input file is not present, execution of the OPEN statement is unsuccessful.
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b) If the file position indicator was established by a prior OPEN statement, the document that is
selected is the first document in the physical file after the location indicated by the file position
indicator.

If the implementation cannot determine the coded character set that is used for the document, the
OPEN statement is unsuccessful and the I-O status value is set to '3D".

If the document is not well-formed, the I-O status value associated with file-name-1 is set to '3A" and
the execution of the OPEN statement is unsuccessful. A document is terminated by the XML
declaration of the next document, the root tag of the next document, or the end of the file. Processing
instructions, comments and white space between documents are ignored by the COBOL processor.

If the INPUT phrase is specified in the TYPE clause in the description of file-name-1, the specified
DTD or schema is available, and the document does not conform 1o the specified DIT] or schema,
the EC-XML-INVALID exception condition is set to exist.

If a document is found that satisfies this general rule, the document is made available| and the file
position indicator is set to indicate the document made available.

If no document is found that satisfies this general rule, the file position indicator is set to|indicate that
no next record exists, the I-O status value associated with file-name-1,is set to '10'| the at end
condition exists, and execution proceeds as specified in general rule,35:

B2) If identifier-1 is specified, the data item referenced by identifier-1¢shall be associated by|the element
position vector with a valid element position in the internal representation; otherwise the
EC-XML-STACKED-OPEN exception condition is set to ,exist and the execution off the OPEN
statement is unsuccessful. The position in the internal representation associated with the data item
referenced by identifier-1 provides the root node and dts.subordinate structure for the hew internal
representation of file-name-1. If the STACK phrase is_specified, the previous internal representation
and element position vector are preserved in a stack so that they can be restored when an XML-
document format CLOSE statement referencifg/ file-name-1 is executed; this previpus internal
representation cannot be accessed until an XMLk-document format CLOSE statement is pxecuted for
file-name-1. If the STACK phrase is not specified, the previous internal representation and element
position vector are discarded.

B3) If the file connector referenced by filename-1 is open in the input or i-o mode, the element position
vector is set to indicate the first XML element that is associated with each COBOL data ifem that has
an IDENTIFIED clause and to the\first attribute, if any, of each of those elements when that attribute is
associated with a COBOL data.jtem that has an IDENTIFIED clause.

B4) If the at end condition does!not occur during the execution of an OPEN statement, the AT |END phrase
is ignored, if specified,.and the following actions occur:

a) The I-O status associated with file-name-1 is updated and, if the record operation conflict condition
did not occur;,.the file position indicator is set.

b) If an exception condition that is not an at end condition exists, control is transferred inf accordance
with the_following rules:

1.df-a USE AFTER EXCEPTION procedure is associated with the file connector rg¢ferenced by
file-name-1, control is transferred in accordance with the rules for the specific exception
condition and the rules for the USE statement. If this exception condition rgsults in the
execution of a RESUME statement with the NEXT STATEMENT phrase, processing resumes

with cantinuation of the execution of this OPEN statement

2. If there is no USE AFTER EXCEPTION procedure associated with the file connector
referenced by file-name-1, control is transferred in accordance with the rules for the specific
exception condition, except that when the exception condition is not a fatal exception
condition, processing resumes with continuation of the execution of this OPEN statement.

c) If no exception condition exists, the internal representation of the XML document is created.
Control is transferred to the end of the OPEN statement, or to imperative-statement-2, if specified.
If a procedure branching or conditional statement that 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 imperative-statement-2, control is transferred to the end of the
OPEN statement.
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35) If the at end condition exists, the following occurs in the order specified:
a) The I-O status value associated with file-name-1 is set to '10' to indicate the at end condition.

b) If the AT END phrase is specified in the statement that caused the condition, control is transferred
to the AT END imperative-statement-1. Any USE AFTER EXCEPTION procedure associated with
the file connector referenced by file-name-1 is not executed. Execution then continues in
accordance with the rules for each statement specified in imperative-statement-1. If a procedure
branching or conditional statement that causes explicit transfer of control is executed, control is
transferred in accordance with the rules of that statement; otherwise, upon completion of the
execution of imperative-statement-1, control is transferred to the end of the OPEN statement and
the NOT AT END phrase, if specified, is ignored.

c) [TFthe AT END phrase is not specified and a USE AFTER EXCEPTION procedure is assokciated
with the file connector referenced by file-name-1, that procedure is executed. Control\i$ then
transferred to the end of the OPEN statement. The NOT AT END phrase is ignored, |f it is
specified.
d)| If the AT END phrase is not specified and there is no USE AFTER EXCEPTION progedure
associated with the file connector referenced by file-name-1, control is transferred to the ¢nd of
the OPEN statement. The NOT AT END phrase is ignored if it is specified:

When the at end condition exists, execution of the OPEN statement is unsuceessful.

36) Repardless of the method used to overlap access time with processingtime, the concept of the DPEN
statement is unchanged; the internal representation is available te.the runtime element prior fto the
exgcution of imperative-statement-2, if specified, or prior to the execution of any statement following
thg OPEN statement, if imperative-statement-2 is not specified,

37) Unjess otherwise specified, at the completion of any unsuccessful execution of an OPEN statgment,
thg content of the internal representation is undefinedthe element position vector is set to indicate
th%t no valid element position has been established,<and the file position indicator is set to indicate

thgt no valid record position has been established.

38) If the RETURNING phrase is specified and the, open mode is INPUT or I-O, the name of the root
elgment of the document is moved to the datalitem referenced by identifier-2."

[n] Add the following last sentence to 14.8.29, READ statement:

"Hor XML access, the READ statement transfers data content associated with a specified XML
atfribute or element to the associated COBOL record area. "

[0] In the| general format of the READ"statement, 14.8.29.1, add the following after the current general
formatfs:

"Format 3 |(XML-element):

READfile-name-1

{ ATTRIBUTE

[ONLY ] ELEMENT} data-name-2

[| AT END imperative-statement-1 q
| NOT AT END imperative-statement-2 |

[END-READ 1"

[p] In the syntax rules of the READ statement, 14.8.29.2, Syntax rules:
[11 Change the heading "ALL FORMATS" to "FORMATS 1 AND 2".
[2] Add the following after the current syntax rules:

"FORMAT 3:

12) File-name-1 shall have XML organization.

13) Data-name-2 may be qualified.
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14) The description of data-name-2 shall include an IDENTIFIED clause and shall be subordinate to the
description of file-name-1.

15) If the ATTRIBUTE phrase is specified on the READ statement, the ATTRIBUTE phrase shall be
specified in the IDENTIFIED clause in the description of data-name-2.

16) If the ELEMENT phrase is specified, the ELEMENT phrase shall be explicitly or implicitly specified in
the IDENTIFIED clause in the description of data-name-2."

[a]
(1]
(2]

"FOR

In the general rules of the READ statement, 14.8.29.3, General rules:
General rules 1, 2, 12, 14, 15, and 21 apply to both this new format and the existing formats.
add the following after the existing general rules:

RMAT 3:

B0) The READ statement finds the internal counterpart associated with the datayitem
data-name-2 and transfers the content of the next occurrences of that associated attribut

XML elements and their attributes into the associated subordinate data-items, moving a

any associated COUNT clauses are updated to indicate the number of occurrences, if
into the associated data items in the COBOL record.

If there is no next occurrence, the |-O status value assaciated with file-name-1 is set t
end exception condition is set to exist, and the READ statement is unsuccessful.

NOTE
the COBOL record, the application can pérform successive reads that specify th

multiple attributes or elements are possible.

to determine the XML data that is madelavailable in accordance with the following rules:

a) If the element position vector indicates that no valid position has been established,
the READ statement is unsuceessful and execution proceeds as specified in the last

this general rule.

b)

If the ELEMENT phrase is specified and the element position vector was establishg
READ statement with” an ELEMENT phrase and an ONLY phrase that specifies
superordinate to data-name-2, an OPEN statement, or a START statement, the elqg
selected is the.first element associated with the data item referenced by data-name-
location greater than or equal to the location indicated by the element position vector

If thetELEMENT phrase is specified and the element position vector was establishe
READ statement that specified data-name-2 in the ELEMENT phrase or that

ELEMENT phrase without the ONLY phrase that specified a data item superordin
name-2, the element that is selected is the first element associated with the data iten
by data-name-2 that has a location greater than the location indicated by the ele

STamaivi

position vector.
d)

as possible subject to the occurrence limitations of the associated.data items. Data itemg

When there are more associatedattributes or elements in the documen

COBOL data item until the at end condition exists. This can be repeated at each

specified by
b or element

from the internal representation to the data item associated with the data content of the data item
referenced by data-name-2 in accordance with general rules 31 through 36. If the ELEM
is specified without the ONLY phrase, the READ statement also transfers data from any

ENT phrase
subordinate
5 much data
specified in
any, moved

D '10', the at

t than fit into
p associated
level where

1) The content of the element position vector at the start of the execution of the READ statement is used

execution of
paragraph of

d by a prior
a data item
ment that is
2 that has a
for that level

and that(is,;subordinate to the current groups that are indicated by the element position vector.

d by a prior
specified an
ate to data-
h referenced
ent position
the element

If the ATTRIBUTE phrase is specified and the IDENTIFIED clause for data-name-2 specifies the

BY phrase, the attribute that is selected is the attribute associated with the data item referenced

by data-name-2 that is subordinate to the current groups that are indicated by
position vector.

the element

If the ATTRIBUTE phrase is specified and the IDENTIFIED clause for data-name-2 specifies the

USING phrase and the element position vector was established by a prior READ statement with
an ELEMENT phrase, an OPEN statement, or START statement, the attribute that is selected is
the first existing attribute associated with the data item referenced by data-name-2 that has a

location greater than or equal to the location indicated by the element position vector

for that level

and that is subordinate to the current groups that are indicated by the element position vector.
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f) If the ATTRIBUTE phrase is specified and the IDENTIFIED clause for data-name-2 specifies the
USING phrase and the element position vector was established by a prior READ statement with
an ATTRIBUTE phrase, the attribute that is selected is the first existing attribute associated with
the data item referenced by data-name-2 that has a location greater than the location indicated by
the element position vector for that level and that is subordinate to the current groups that are

indicated by the element position vector.

If an attribute or element is found that satisfies this general rule, the attribute or element is made
available and the element position vector is set to indicate the attribute or element made available.

If the ELEMENT phrase is specified and the satisfying element has subordinate elements:

— If the ONLY phrase is specified, the element position vector is set to indicate the first element

If
in
at|
32) If
nu
thg

33) If d
IDE
as
an

associated with each subordinate COBOL data item that has an IDENTIFIED clause
the first attribute, if any, of each of those elements.

— If the ONLY phrase is not specified, the element position vector is set to indicate th
attribute or element that is made available for each subordinate COBOL data.item that
IDENTIFIED clause.

ho attribute or element is found that satisfies this general rule, the element pasition vector is
Jicate that no next element exists, the I-O status value associated with filextame-1 is set to "1
end condition exists, and execution proceeds as specified in general rule 21.

he description of the data item referenced by data-name-2 contdins an OCCURS claus
mber of table elements made available is the maximum numberzallowed by the OCCURS cla
number of unread associated XML attributes or elements, whichever is less.

ENTIFIED clause, any attributes or elements in the XML document subordinate to the el
bociated with data-name-2 that have no associated data‘items in the COBOL record are igng
attribute or element is ignored, the data associatéd with it is ignored. If the ELEMENT phr

Sp

thdre is no error that causes the execution of the"READ statement to be unsuccessful, the exe
of the READ statement is successful and the-Q’status value associated with file-name-1 is set

34) If

IDENTIFIED clause in its description that is not referenced by an IDENTIFIED clause on the

ite

If

ch

ig

35) WH
or

as

as

wit

a)

cified without the ONLY phrase in the READ statement and attributes or elements are ignorg

group item is described with an IDENTIRIED clause, any directly subordinate data item with

is associated with the character data content of the identified XML attribute or element.

A group item described with an IDENTIFIED clause has no such associated subordinate ite
aracter data associated withythe attribute or element described by the IDENTIFIED cla
nored.

en the READ statemeént has made XML data available, a single XML-value exists for each at
element that is made available. XML-values are transferred one at a time to the datz
bociated with thé character data content of the data item referenced by data-name-2 and
bociated subordinate items in hierarchical order of the description of data-name-2 in accon
h the following rules:

When githér the ATTRIBUTE phrase or the ONLY phrase is specified in the READ stateme

and to

e last
as an

set to
D', the

e, the
ise or

ata-name-2 is described with an explicit or implicit ELEMENT phrase without the RAW phrasg in its

ement
red. If
ase is
d and
cution
to '08'.
but an
group

m, the
Ise is

ribute

item
0 any
dance

nt, the

attribute's or element's XML-value is transferred to the associated data item as descrilhed in

14'6a.1, Transfer of input data, and processing continues at general rule 36.

b) When the ELEMENT phrase is specified and the ONLY phrase is not specified in the READ

statement,

1. The XML-value of an element at a given level is transferred to the associated data item as

described in 14.6a.1, Transfer of input data. For a multiple-occurrence data item, this step is
repeated for each occurrence. For each attribute of each of these elements, the XML-value is
transferred to the associated data item as described in 14.6a.1, Transfer of input data.

Step 35b1 repeats for each data item at a given level and for each level subordinate to data-
name-2. Any such data item that does not have an associated attribute or element in the XML
document is initialized as though the statement INITIALIZE data-item TO DEFAULT were
executed.
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NOTE Because the element position vector maintains position for each attribute or element
in the COBOL record description that is described with an IDENTIFIED clause, the order of
attributes and elements in the XML document need not match the order of the associated
attributes and elements in the record description.

36) If the READ statement triggers execution of a RESUME statement with the NEXT STATEMENT
phrase in a declarative associated with an EC-DATA-INFINITY, EC-DATA-INCOMPATIBLE,
EC-DATA-NEGATIVE-INFINITY, EC-DATA-NOT-A-NUMBER, or EC-XML-CODESET-CONVERSION
exception condition, processing resumes with the next XML-value, if any, and execution of the READ
statement is successful."

[l Add the following new paragraph to 14.8.33, REWRITE statement:

"Thae REVV/DITE totomaant o~ lifina o WANL  Alapaant n tha intarnal eraneacan fotion Of an XML

TTICT TRV VTN T StetCTT eIt TotTmTC o art 7xiviE - CTeTITeTIT it e imrite o ToproSTTrtatroTT

document."
[s] [Inthe general format of the REWRITE statement, 14.8.33.1, General format:
[11| Add the heading "FORMAT 1 (sequential-relative-indexed)" before the current general format.

[2]| Add the following after the current general format:
"Format 2 (XML-element):

REWRITE record-name-1

{ ATTRIBUTE

[ONLY ] ELEMENT } data-name-1

[| INVALID KEY imperative-statement-1 q
| NOT INVALID KEY imperative-statement-2 |
[ END-REWRITE ] "
[f] [Inthe syntax rules of the REWRITE statement,14.8.33.2, Syntax rules:
[11] Syntax rule 4 applies to both formats.
[2]] Add the following after the current syntax rules:
"FORMAT 2:

3) Record-name-1 shall reference a record subordinate to a file description for a filg with XML
organization.

4) The description of data-name-1 shall include an IDENTIFIED clause and shall be either record-name-
1 or subordinate«o'the description of record-name-1.

5) If the ATTRIBUTE phrase is specified on the REWRITE statement, the ATTRIBUTE phrase shall be
specified in.the IDENTIFIED clause in the description of data-name-1.

6) If the EKEMENT phrase is specified, the ELEMENT phrase shall be explicitly or implicitly specified in
the IDENTIFIED clause in the description of data-name-1."

[u] [Inthe general rules of the REWRITE statement, 14.8.33.3, General rules:
[1] Old gpnpml rules1 2 12 13 and 14 anlnly to both formats

[2] Add the following after the current general rules:
"FORMAT 2:

25) Execution of the REWRITE statement updates the internal representation of the XML document and
does not modify the file. The attribute or element associated with data-name-1, and optionally child
elements, is updated. All other attributes and elements in the internal representation are unchanged.
The element position vector indicates the position of the referenced attribute or element within the
hierarchy of the document. If there is no attribute or element associated with the data item referenced
by data-name-1 so located, the invalid key condition exists, the execution of the REWRITE statement
is unsuccessful and the I-O status associated with the rewrite file connector is set to the invalid key
condition '23'.
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The content of the data item associated with the character data content of the specified XML attribute
or element and its attributes are formatted as described in 14.6a.2, Transfer of output data, and are
updated in the internal representation of the XML document. If the ONLY phrase is specified, the
contained elements and their attributes are unchanged; otherwise, the contained elements and
attributes are also individually formatted and updated.

If the ONLY phrase is not specified, each data item that is directly or indirectly subordinate to the data
item referenced by data-name-1 and that has an IDENTIFIED clause in its description is treated as
specified for data-name-1 in the previous paragraphs of this rule. This treatment is done in the order
that the data items are specified in the COBOL record description.

NOTE  The order in which elements are rewritten may differ from the order in the original document.

bf the

used
set to
i, and

41 and
set to

SION
SUME

exgeption condition is set to exist during processing of an XML attribtite or element and a RE

stgtement with the NEXT STATEMENT phrase is executed in an(associated declarative, procgssing
requmes with the next attribute or element, if any, and execution of the REWRITE statement is
sugcessful.

26) When a data-name is specified in the IDENTIFIED clauseg.in the description of data-name-1 or pne of
its [subordinate items and the value of that data item-changes between the execution of the READ
stgtement and the execution of the REWRITE statement, an XML attribute or element with thg new
nane replaces the previous XML attribute or element."

[v] Inthe[syntax rules of the SORT statement, 14.8.3622,
[11 Syntax rule 8, change in part to read:
"|.. file description entry that is not for.af’ XML file and that is not for a report ..."
[2] Addthe following new syntax rule forthe format 2 SORT statement:
"1B3a) Data-name-2 shall not bhe'subordinate to a record description of an XML file."
[w] Inthegeneral format of the START statement, 14.8.37.1, General format:
[11 Add[the heading "FORMAT"1 (sequential-relative-indexed)" before the current general format.
[2] Add[the following after the current general format:
"Format 2 |(XML):
START file-name-1
data-name-3 —|
AHRI-B-UIE Al |nham=r_
{M } data-name-2 data-name- 4 . . .
KEY EQUAL { literal-1 } [WITH LENGTH arithmetic-expression-1]
[l INVALID KEY imperative-statement-1 q
| NOT INVALID KEY imperative-statement-2 |
[ END-START J"
[x] Inthe syntax rules of the START statement, 14.8.37.2, Syntax rules:
[11 Add the heading "FORMAT 1" before the current syntax rules.
[2] Add the following after the current syntax rules:
28 © ISO/IEC 2007 — Al rights reserved
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"FORMAT 2:
8) File-name-1 shall have organization XML.

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

16:2007(E)

10) The description of data-name-2 shall include an IDENTIFIED clause and shall be subordinate to the

description of file-name-1.

11) Data-name-3 shall reference an integer.

12) The data item referenced by data-name-4 and the value of literal-1 shall have the same class and
category as the data item that receives the data associated with data-name-2 and, if the LENGTH
phrase is not specified, shall have a length that is not greater than the length of the data item that

receives the data associated with data-name-2.
3) The LENGTH phrase shall not be specified if literal-1 is numeric.

4) If the ATTRIBUTE phrase is specified on the START statement, the ATTRIBUTE phr.
specified in the IDENTIFIED clause in the description of data-name-2.

5) If the ELEMENT phrase is specified on the START statement, the ELEMENT phrase shal
or implicitly specified in the IDENTIFIED clause in the description of data-name-2.

6) If the ATTRIBUTE phrase is specified, the INDEX phrase shall not,be specified."

[yl |Inthe general rules of the START statement, 14.8.37.3, General rules:

(]
"XM

Add the following after the current general rules:
L FILES

hse shall be

be explicitly

22) The element position vector is set to indicate an atiribute or element with the attri
the ELEMENT phrase is specified and data-name-2 references a group item, the ele
vector is set to indicate the first XML elementiassociated with each subordinate COBOL d
has an IDENTIFIED clause and to the first\attribute, if any, of each of those elements.
and ELEMENT phrases in subsequent.statements that reference a data item subord
indicated element do so within that occurrence of the element.

If the specified occurrence of the.élement does not exist, the I-O status associated with fi
set to '23', the invalid key condition exists, the element position vector is set to indicate

the element position vector to indicate the first occurrence of an attribute or element wi
specified in the IDENTIFIED clause of the description of data-name-2 that is at the correg
all superordinatetgroups indicated by the element position vector.

4

P4) If the INDEX phrase is specified, integer-1 or the value of the data item referenced by
specifies.an, ordinal position among the elements whose tag name is equal to the valug
the IDENTIFIED clause of the description of data-name-2. The element position vec
indicate this element.

P5) If the KEY phrase is specified:

4

position has been established,-and the execution of the START statement is unsuccessful.

te name or

b
element name, respectively, specified in the IDENTIFIED clause of the description of dz;xj\‘a—name—z If

ent position
ata item that
ATTRIBUTE
inate to the

e-name-1 is
that no valid

3) If neither the INDEX phrase nor the KEY phrase is specified, execution of the START statement sets

th the name
t level within

jata-name-3
specified in
or is set to

a) If the LENGTH phrase is specified, the value of arithmetic-expression-1 specifies th

e number of

character positions to be used in the comparison, with padding or truncation of the operands as

necessary.

If arithmetic-expression-1 does not evaluate to a positive non-zero integer, the I-O status

associated with file-name-1 is set to '23', the invalid key condition exists, and the exe
START statement is unsuccessful.

b) Data associated with an attribute or element whose attribute name or element name,

cution of the

respectively,

is equal to the value specified in the IDENTIFIED clause of the description of data-name-2 is
compared for equality with the content of the data item referenced by data-name-4 or the value of
literal-1. Comparison proceeds as specified for items of the class of data-name-2 in 8.8.4.1.1.6,
Comparison of alphanumeric operands, or 8.8.4.1.1.8, Comparison of national operands. Then,

either:
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(2]

Add the following new second paragraph to 14.8.47, WRITE statement:

1. The element position vector is set to indicate the first attribute or element that satisfies the
comparison, or

2. If the comparison is not satisfied by any attribute or element, the invalid key condition exists
and the execution of the START statement is unsuccessful.

NOTE 1 Execution of the START statement sets the element position vector such that a
subsequent XML-element format READ statement reads the specified occurrence of the data item
referenced by data-name-2.

NOTE 2 If a START statement is followed immediately by an XML-element format WRITE
statement, the element is inserted into the internal representation immediately before the element
that would have been read if a START statement had been followed by an XML-element format
READ statement.

NOTE 3 To insert an element after the element specified in the START statement;instead of
before it, execute a READ statement that specifies the same element as specified in the START
statement before executing the WRITE statement.”

"The WRITE statement adds an XML element to the in-memory representation of an| XML
dqcument.”

[aa] In the| general format of the WRITE statement, 14.8.47.1, General format,/add the following after the

[bb] Add the following syntax rules to the WRITE statement, 14.8.47.2, Syntax rules:
“22) If fhe organization of the write file is" XML, format 3 shall be specified.

[cc] Add the following new general rules to the WRITE statement, 14.8.47.3:
"XML FILEB

38) EX ctition af tha XYMl _alamaont farmat \WWDRITE ctatamant maniniilatac tha intarnal ranracantatinn of the
SCHtoH-otie —etefe Aot E-Statem et aHpurate StThHeear e presehitatoh

30

current general format:
"Format 3 ((XML-element):

WRITE record-name-1

{ ATTRIBUTE

[ONLY ] ELEMENT } data-name-}

[| INVALID KEY imperative-statement-1 q
| NOT INVALID KEY imperative-statement-2 |

[ END-WRITE |"

23) Thg description of data-name=Hfshall include an IDENTIFIED clause and shall be either record-pame-

1 gr subordinate to the description of record-name-1.

24) If re ATTRIBUTE phrase is specified on the WRITE statement, the ATTRIBUTE phrase sHall be

spgcified in the IDENTIFIED clause in the description of data-name-1.

25) If the ELEMENT ‘phrase is specified, the ELEMENT phrase shall be explicitly or implicitly specified in

thg IDENTIFIED Clause in the description of data-name-1."

uuuuu

XML document and does not modify the file. The attribute or element associated with data-name-1 is
inserted immediately before the attribute or element, respectively, at the position indicated by the
element position vector at the level associated with data-name-1. Any containing elements that are
required for the specified attribute or element are also inserted into the internal representation. The
specified element, its attributes, and the data items in the COBOL record associated with the
character data content of those attributes and elements are formatted as described in 14.6a.2,
Transfer of output data, and are added to the internal representation of the XML document. If the
ONLY phrase is specified, contained elements and their attributes are not added; otherwise, the
contained elements and their attributes are also individually formatted and added.

If the ONLY phrase is not specified, each data item that is directly or indirectly subordinate to the data
item referenced by data-name-1 and that has an IDENTIFIED clause in its description is treated as
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specified for data-name-1 in the previous paragraphs of this rule. This treatment is done in the order
that the data items are specified in the COBOL record description

Before an attribute or element is transferred to the internal representation, the characters of the
element name or attribute name are checked for correspondence with the coded character set used
for the XML document. If no correspondence exists for a given character, the I-O status value is set to
'4E', the attribute or element is not transferred, no further elements or attributes are transferred, and
the WRITE statement is unsuccessful.

If the RAW phrase is not specified in the IDENTIFIED clause in the description of data-name-1 and
the resultant XML is not well-formed, the I-O status associated with the write file connector is set to
'4A" and the execution of the WRITE statement is unsuccessful.

T an EC-DATA-INCOMPATIBLE exception condition or an EC-XML-CODESET-CONVERSION
exception condition occurs during processing of an XML attribute or element and ja RESUME
statement with the NEXT STATEMENT phrase is executed in an associated declarative, processing
resumes with the next attribute or element, if any, and the execution of the-WRITE ptatement is
successful."

6.6 | Changes to Annex F (informative) Substantive changes list

[a] [In F.1, Substantives changes potentially affecting existing programs, item 6, Reserved wofds, add the
following to the list in alphabetical order:

DOCUMENT
END-OPEN
IDENTIFIED
VERSION-XML

© ISO/IEC 2007 — Al rights reserved 31


https://iecnorm.com/api/?name=d25999e650d0a610ffa41198c5a8c5d1

ISO/IEC TR 24716:2007(E)

Annex A
(normative)

Language element lists

A.1 Implementor-defined element list

The following is a list of the language elements within this Technical Report that depend on implementor

complete the specification of the elements. Each element is defined as required, (Optional, or

conditionally required. Furthermore, each element is defined as requiring (or not requiring)| user

uired: The element shall be provided by the implementor. When the elementiis part of a feature
thgt is optional or processor-dependent, the item is not required if the.optional or procgssor-
Conditionally required: If the associated feature or language element‘is implemented, this element is

umentation required: If the element is provided by thé<implementor, the implementor's user
dogumentation shall document the element or shall reference other documentation that fulfil|s this

specificatign located in the body of this Technical Report and-direct the reader to that detail. A cross-refgrence

2)

3)

4)

puter's coded character set (substitution.echaracter used when a character in an XML document
has no corresponding character in the runtime coded character set). This item is required. Thig item
shall be documented in the implementor's’user documentation. (14.6a.3, Codeset conversion fof input
datfa transfer)

puter's coded character set/(substitution character used when a character to be written|to an
XML document has no corresponding character in the coded character set used for thel XML
dog¢ument). This item is Frequired. This item shall be documented in the implementor's user
dogumentation. (14.6a.4;, Codeset correspondence for output data transfer)

Coded character set ©f)an XML document (default used when the implementation cannot deternjine or
verify the identity\of the coded character set used). This item is required. This item shgll be
dog¢umented in«the ‘implementor's user documentation. (14.6a.4, Codeset correspondence for putput
datfa transfer)

DT|D or schema (conditions that determine whether available). This item is required. This item shall be
dogumented in the implementor's user documentation. (14.8.26.3, OPEN statement, general rulg 27)

A.2 Undefined language element list

The following are language elements within this Technical Report that are explicitly undefined.

32

1)

2)

Open statement. The content of an associated internal representation is undefined after unsuccessful
execution of an XML-document format OPEN statement. (14.8.26.1, OPEN statement, general rule
37)

Transfer of XML input data to floating-point numeric receiving items. The content of the receiving data
item is undefined when XML-value is plus infinity (INF), negative infinity (-INF), or Not a Number
(NaN) or when XML-value contains an exponent that has a value greater than the implementation
supports. (14.6a.1.6, Floating-point numeric receiving items)
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A.3 Processor-dependent language element list

A processor consists of the hardware and associated software that are used to translate a compilation group
or to execute a run unit.

The following is a list of the COBOL language elements within this Technical Report that depend on specific
devices or on a specific processor capability, functionality, or architecture. A processor-dependent element
may relate to capability or functionality of hardware or of software, or both. An element described with a
device-specific term may be implemented in hardware, software, or a combination of hardware and software.

1) The interaction of the features of this Technical Report with features that are not provided by an
implementation of ISO/IEC 1989:2002 is dependent on the capabilities of the processor."
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Annex B
(informative)

Unresolved technical issues

B.1 General

The following technical issues are presented here in order to obtain feedback from reviewers and early

implementoers

1. In this Téchnical Report, the IDENTIFIED clause maps XML data to a COBOL data item. There istho
determine the number of characters of XML data that are transferred into the data item. Is there a ng
know this Iéngth and whether the data was truncated?

vay to
bed to

This restrigtion is temporary because when this TR is included in a future edition of ISO/IEC* 1989, the¢ ANY

LENGTH clause can be specified on the data items that receive the XML data and then thete will be no |
the size and the size can be determined.

2. The XML 1.0 and 1.1 recommendations allow specification of the values plus or negative infinity (INH
INF) and Npt a Number (NaN) for floating point items.

When this fechnical report is incorporated into the standard, these 3 values-will become valid values fo

items with

Until the IB
receiving d
be unchan
sets a fatal
statement

is currentlyf
is an IEEE
and a nonf

3. The req
XML-form
Before this
checking u

he IEEE floating point types.

FEE floating point types are available during XML processing, these values are not valid fi
ata item. When these values are encountered in an XML document, should the receiving dat
hjed, undefined, implementer-defined, or be a defined/value, such as OE+0? This Technical K
exception condition to exist and leaves the receivifig data item unchanged, which is what a |
loes when the sending operand sets the EC-DATA-INCOMPATIBLE exception condition to ¢
intended that when this Technical Report is ifcorporated into the standard and the receivin
floating point type that supports these valuesy the value will be assigned to the receiving dat
btal exception condition will be set to exist:

irement in this TR to check whether, the generated XML is well-formed during the execution
t WRITE statement and an XML-fermat REWRITE statement necessitates a runtime ove

htil an XML-format CLOSE statement is executed.

mit to

and -

r data

br any
8 item
Report
VMIOVE
Xist. It
h item
8 item

of an
head.

TR is included in a future edition 'of ISO/IEC 1989, an option should be considered to postpome this
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Annex C
(informative)

XML processing concepts

16:2007(E)

This Annex presents an overview of XML and examples of working with XML using the COBOL syntax
extensions specified by this Technical Report.

C.1

What is XML?

XML
the 1
data
withi

Ther
strug
desa

Valig
the 1

The
sam

The

URI

for t
anyt
qual
cust
matd
char

Datd

is a self-describing textual representation of data. Each element of data is preceded by-a tng that gives

ame of the element. This tag is surrounded by angle-brackets, for example <tag-name=>) Th
is followed by the same tag preceded by a slash (/), for example </tag-name>. Elements c4
h elements to create entire structures of data.

e are several ways to describe the tags that are allowed in an XML documentrand the type
ture that can be associated with those tags. This Technical Report allows,validation of XML
ribed by either the XML Schema Description Language or a Document Type Definition (DTD)

XML conforms to the schema or DTD that describes the document.‘An XML document that
Lles for XML is considered well formed, even if there is no schemaor/DTD to make it a valid ¢

easiest way to gain an understanding of XML is through an gxample. Here is a small exam
ble application that is discussed later:

<customer xmlns="http:/ /www.MyKingdom.com/PrinceCharming">

<cust-name>Prince Charming</cust-name>

<cust-age>55</cust-age>

<cust-policy-value>500000 <;/cust-policy-value>

<cust-policy-cost>25000</cust-policy-cost>
</customer>

root element in this example-document is named customer. It references the XML namesp
http://www.MyKingdom.com/PrinceCharming. (A Uniform Resource Identifier (URI) is a unig
ne namespace. It is hot'necessarily a web location.) The use of this URI does not imply
ning at that location\that defines the namespace, instead the URI is just a unique ident
fication of element-and attribute names. Nested within the customer element is the sequence]
name, cust-age,” cust-policy-value, and cust-policy-cost. Each element is terminated by
hes the beginhing tag and begins with a backslash. Between the two tags is the value, W
hcter data:

for an; XML element can be specified as an attribute. For example:

e element of
n be nested

of data and
| documents

conforms to
ocument.

ple from the

ace with the
ue identifier
that there is
fier used in
of elements

a tag that
hich is XML

<person sex="female">

</person>

Here sex is an attribute of person. However, the same information can also be conveyed as data associated
with an element as follows:

<person>
<sex> female </sex>

</person>

You can relate COBOL data structures with XML element definitions using the COBOL syntax in the file
section.
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