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Foreword

ISO (

the International Organization for Standardization) and I|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
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shed by the respective organization to deal with particular fields of technical activity. ISO and AEC
cal committees collaborate in fields of mutual interest. Other international organizations, governmental
bn-governmental, in liaison with 1ISO and IEC, also take part in the work. In the field of infermatign
logy, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

tional Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

ain task of the joint technical committee is to prepare International Standards./Praft Internationa

(7]

rnational Standard requires approval by at least 75 % of the national bodies casting a vote.

pptional circumstances, the joint technical committee may propose the publication of a Technical Repdrt
of the following types:

be 1, when the required support cannot be obtained for the publieation of an International Standard
spite repeated efforts;

pe 2, when the subject is still under technical development,or where for any other reason there is the
fure but not immediate possibility of an agreement on annternational Standard;

pe 3, when the joint technical committee has collected data of a different kind from that which |s
rmally published as an International Standard (“state of the art”, for example).

cal Reports of types 1 and 2 are subject to review within three years of publication, to decide whether
bn be transformed into International Standards. Technical Reports of type 3 do not necessarily have {o
ewed until the data they provide are considered to be no longer valid or useful.

t

=}

pn is drawn to the possibility that seme of the elements of this document may be the subject of pate
ISO and IEC shall not be held tesponsible for identifying any or all such patent rights.

C TR 24716, which is & Technical Report of type 2, was prepared by Joint Technical Committde
C JTC 1, Information gechnology, Subcommittee SC 22, Programming languages, their environmenfs
ystem software intérfates, in collaboration with INCITS Techmical Committee J4, Programming
ge COBOL.
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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 1I/O support,

— provides Document Object Model (DOM) style parsing,

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

— checks that XML documents are well-formed, and

— provides an optional validity check of an XML document against a schemaos Document Type Definition

(DTD).

Technical Report ISO/IEC 24716 extends the COBOL specification defined in ISO/IEC 1989:2002, Infqrmation
fechnology — Programming languages — COBOL. It provides new_syntax to read, write, and update XML
documents in COBOL.

Annex A forms a normative part of this Technical Report. Anhex B and Annex C and the Bibliography are for
nformation 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 Scope

This Technical Report specifies the syntax and semantics for XML support in COBOL. The purpos¢ of this
Technical Report is to promote a high degree of portability in implementations, even though some eJements
pre subject 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 the application of this document. Fdr dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

SO/IEC 1989:2002, Information technology — Programinihg languages — COBOL

Fxtensible Markup Language (XML) 1.0 (Fourth Edition), W3C Recommendation, 16 August 2006
Fxtensible Markup Language (XML) 1.1 (Second Edition), W3C Recommendation, 16 August 2006
Wamespaces in XML 1.1, W3C Recommendation, 4 February 2004

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

XML Schema Part 2: Datatypes, W3E-Recommendation, 28 October 2004

3 Conformance to this‘Technical Report

This Technical Report~is based on ISO/IEC 1989:2002. Conformance to this Technical Report dpes not
require a full implementation of ISO/IEC 1989:2002. The interaction of the features of this technical report with
features that are not\provided by an implementation of ISO/IEC 1989:2002 is processor dependent.

4 Terms and definitions

FFordhe purposes of this document, the following terms and definitions apply.

41
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 dlement
portiory of an XML document, the boundaries of which are either delimited by start-tags and end-tags, o, \f
emptylelements, by an empty-element tag

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

4.6

XML f(le
file with XML organization

4.7

XML Schema

XML language for constructing schemas that describe the syntax of XML doguments. Each schema defines
class ¢f XML documents by constraining the structures and data types of instance documents that conform
the schema

5 Description techniques

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

6 Clhanges to ISO/IEC 1989:2002

These|changes refer to clause and rule numbers«in ISO/IEC 1989:2002.

6.1

[a]

[b]

[d]

Changes to 8, Language fundamentals

Afd the following reserved words to the list in 8.9, Reserved Words

OCUMENT
ND-OPEN
DENTIFIED
VERSION-XML

rn 8.10, Context;sensitive words, change the context for ATTRIBUTE to read:

"IDENTIFIED clause, DELETE statement, READ statement, REWRITE statement, SET statemen
START \statement, and WRITE statement"

n 8.10,XContext-sensitive words, change the context for ONLY to read:

=Ll

—

“Object-view, SHARING clause of the file control entry, SHARING phrase of the OPEN stateme

USAGE clause, READ statement, REWRITE statement, and WRITE statement"

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

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

[a] 9.1.3, File connector, second paragraph, second sentence, add "XML" to the end of the list|of typ¢
organization in the parenthetical and to the end of the list of access modes in the parenthstical.

[b] 9.1.6, Fixed file attributes, change the third sentence to read:
"The file organizations are sequential, relative, indexed, and XML."
[c] 9.1.7, Organization,
[11 Change the first sentence to read:
"The file organizations are sequential, relative, indexed, and XML."
[2] add 9.1.7.4, XML, as follows:
'9.1.7.4 XML

XML is a file organization used for data that is in the format.of an XML document or a sequence
documents. An XML document can be on a traditional filesjmedium or it can be in memory. An XML dq
s a string of text that is given a structure by the presence.of tags, which separate the document into el
XML documents are organized in a hierarchical manner, similar to a COBOL record structure, w
element may contain other elements. Within the.€ontext of its superordinate elements, each sub
Element may be stored, retrieved, or deleted baséd on its tag name. The element position vector for
file associates an element position or an attribute position with each data item for which an IDEN
clause is specified.

COBOL allows multiple documents ina:file that is open in the input, output, or extend mode. COBO
pnly one document in a file that is\open in the i-o mode. The XML 1.0 and 1.1 recommendationg
consider the processing of anything’beyond a single document. Therefore, many XML processors
consider multiple-document filés to be well-formed.

The file format OPEN statement for an XML file establishes a connection to the physical file. The file
ndicator maintains the"document number of the current document in the XML file. An XML-documen
OPEN statement créates an internal representation of the current document. The READ statement t
data into associated data items described in the file section. The START statement positions the
position vector4o)attributes or elements within the internal representation. The DELETE statement, RE
statement, and WRITE statement change the internal representation, but do not change the physical
XML-document format CLOSE statement optionally writes an XML document based on the
representation and then deletes the internal representation; the file remains in the open state. A filg
CLOSE-statement closes the physical file.

bs of file

of XML
cument
ements.
here an
brdinate
an XML
ITIFIED

| allows
do not
ight not

position
t format
ransfers
Element
FWRITE
file. The
internal
b format

QRO 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 attribu

te-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.
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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’ 1s defined i XML T.71.
[d] 9]1.8, Access modes,
[11 [In the 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] |Add the following:

"9.1.8/4 XML access mode

When|a file is accessed in XML access mode, the order of access of thel documents in that file is tHe
sequeftial order of the documents in that file.

Within| each document, START statements may be used to set the,element position vector to a specific
occurrence of an attribute or element.”

[e] 9]1.11, File position indicator, second paragraph, insert the following text after "for a relative file,":
"the document number of the current document for an XML file,"

[l AHdd the following after 9.1.11, File position indicator;

"9.1.11a Element position vector

The element position vector is a conceptual entity.that exists for each XML file to maintain the positions ¢f
attribufes and elements within each level in the hierarchy of an XML document. Position is maintained for
each attribute or element in the COBOL record description that is described with an IDENTIFIED clauseg.
Attributes and elements may be accessed.by.their attribute names or element names, respectively, as long gs
all containing elements are indicated by the element position vector.

The eJement position vector is set\only by CLOSE, OPEN, READ, and START statements. The XM
docunient format OPEN statementfor a file open in input mode or i-o mode sets the element position vector

the firgt XML element associated with each COBOL data item that has an IDENTIFIED clause and to the fir
attribute, if any, of each of those elements. The XML-document format OPEN statement for a file open

extend mode or output mode sets the element position vector at the start of a new document. The STAR
statentent positions the @lement position vector to a specific occurrence of an attribute or element. The REA
statement accesses.-oceurrences of elements sequentially and repositions the element position vector. Th
READ| statement acCésses occurrences of attributes sequentially when the associated IDENTIFIED claus
contains the USING phrase and repositions the element position vector. The READ statement accesses th

O=0 00 UA>5EH 0

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

“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 which
one or more attributes or elements can be associated.

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
file; or

an XML

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 read:

“4) -0 status = 24. This condition exists because:

“a) an attempt is made to write beyond the externally-defined boundaries of a physicakre
indexed file; the implementor specifies the manner in which these boundaries are defined;

b) a sequential WRITE statement is attempted for a relative file and the number of Significant
the relative record number is larger than the size of the relative key data item“described
file; or

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

[[] 9.1.12.4, Invalid key condition with unsuccessful completion, add the following text:
“5) I-O status = 25. An attempt is made to delete an XML attribute or €lement at an invalid position

[k] 9.1.12.5, Permanent error condition with unsuccessful completion,-fule 3, I-O status = 34, first s¢g
insert the following text after "externally-defined boundaries of';

"an XML file or"

[I] 9.1.12.5, Permanent error condition with unsuccessful.completion, add the following text:

9) I-O status = 3B. A CLOSE statement is attempted on an XML document that is not valid.
10) I-O status = 3C. An OPEN statement withithe I-O phrase is attempted on a multiple document

11) 1-O status = 3D. An OPEN statementiis attempted on a document in a file that is open in the
i-o mode and the coded character.set used for encoding the document could not be determine

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

"10) I-O status = 4A. An attempt is made to write XML that is not well-formed by a documen
CLOSE statement, a REWRITE statement, or a WRITE statement.

11) I-O status = 4B.\An attempt is made to reference a file connector that is not open
XML-document format CLOSE statement or an XML-document format OPEN statement.

specifiedCin® IDENTIFIED clauses at the same level in the hierarchy of the associated
description entry.

13) I-O'status = 4D. An attempt is made by an XML-document format CLOSE statement to referen
connector that does not have an open document.

14)~1-O status = 4E. An attempt is made by a WRITE or REWRITE statement to create XML text
attribute name or element name that cannot be represented in the coded character set used

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

ative or
or

digits in
for the

ment to

ntence,

file.

input or
d-ll

t-format

by an

12) I-O status £4C. The execution of a READ statement is unsuccessful because duplicate names are

record

ce a file

with an
for the

encoding-oi-the XML-dosument.”

© ISO/IEC 2007 — All rights reserved


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

ISO/IEC TR 24716:2007(E)

6.3 Changes to 12, Environment division

[a] Add a new file control entry format to 12.3.4.1, General format:
"Format 5 (XML):
SELECT [ OPTIONAL ] file-name-1

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

SN BDAFA-datarame-9
[ L data-name-10 LENGTH IS data-name-11 J
USING data-name-1

[ ACCESS MODE IS XML ]
[ FILE STATUS IS data-name-4 ]
ORGANIZATION IS XML

DTD
[TYPE IS { DTD literal-3 } [ CHECK VALIDITY. ON {l INPLL l} ﬂ
m{ SCHEMA} { data-name-12 } | OUTPUT |

[ VERSION-XML 1S literal-4 ].

NOTE ORGANIZATION is a required word in the XML fofrhat, rather than optional, so that XML cgn
be a context-sensitive word. "

[b] AHd the following new file control entry syntax rules to 12.3.4.2:
"FORNIAT 5

“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.

19) Data-name-9 shall reference a data, item of category alphanumeric or national and shall not he
subordinate to the file description entry for file-name-1.

16) Data-name-10 shall reference a data item of category data-pointer and shall not be subordinate to the
file description entry for file-name-1.

17) Data-name-11 shall reference an unsigned integer data item described without the picture symbol 'P
and shall not be subordinate to the file description entry for file-name-1.

1g) Data-name-12 shall reference a data item of category alphanumeric or national and shall not He
subordinate to thefile description entry for file-name-1.

19) The OPTIONAL/ phrase shall not be specified when the DATA or LENGTH phrase is specified."
[c] Change 12:3.4.3 file control entry general rule 1:
[1]1 Isubrule b, add data-name-9, data-name-10, and data-name-11 to both lists.

[2] pdd the following additional subrules:

"n) The same specification of the TYPE clause, when data-name-12, It specified, references an
external data item.

0) The same specification of the VERSION-XML clause."
[d] Change 12.3.4.3 file control entry general rule 3:
[11 add 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"
[2] subrule 3a, change in part to read:

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

6 © ISO/IEC 2007 — All rights reserved
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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. "
[f] In12.3.4.4.1, general format of the ACCESS MODE clause, add "XML" to the stack in the’curly bn
[g] In12.3.4.4.2, syntax rules of the ACCESS MODE clause, add the following new syntax rules:
"3) The DYNAMIC, RANDOM, and SEQUENTIAL phrases shall not be specifiedfor 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:
"1) 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 assufmed."
[2] add the following new general rule:

"5) If the access mode is XML, documents withif’the file are accessed in sequential order. Eler
the current document can be accessed via'their element names only when all containing elem
indicated by the element position vector;*

[i] In12.3.4.9.1, General format [ORGANIZATION clause],
[1]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"
[l In12.3.4.9.2, Generalrules [ORGANIZATION clause], add the following:

“4a) The XML pbrase specifies that the file organization is XML. XML organization is a permanen
file structdre in which each constituent record is an XML document.”

[k] Make thefollowing 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:

aces.

nents in
ents are

t logical

"6a) A given file-name that represents an XML file may be specified in one file-area format SAME
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
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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)| If the TYPE clause is specified without the EXTERNAL phrase, then the document is described by gn
internal DTD.

2)| If the EXTERNAL phrase and the DTD phrase are specified, the document is described by the
external DTD specified by literal-1 or data-name-1.

3)| If the SCHEMA phrase is specified, the document is described by the schema spgcified by literal-1 ¢r
data-name-1. Schemas are defined in XML Schema Part 1: Structures and”XML Schema Part 2:
Datatypes.

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 forrat  CLOSE statement is executed
the 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 filgs
conform.

12.3.4{17.1 General format
VERSION-XML IS literal-1
12.3.4/17.2 Syntax Rules
1)| Literal-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 extend
or output mode,

— ifliteral-1is 1.1, it is written as the version number in the XML declaration; otherwise,

— 1.0 is written as the version number in the XML declaration."
6.4 Changes to 13; Data division
[a] 18.3.4.1, General format of the file description entry, add the following new format:

"Format 4 (XML):
FD file-name-1

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

national, or numeric."

[c] Add the following new clauses in alphabetical order to the format 1 data description entry, in 13.14.1:

"COUNT IN data-name-7"

BY { data-name-8 } ATTRIBUTE { ﬁtata]n:me-1o }
DT . |S Iteral-
" literal-2 _ "
IDENTIFIED ez IS {ELEMENT CRaw]} | NAMESPACE oL
USING data-name-11

[d] CODE-SET clause, 13.16.13:

[1 In 13.16.13.1, General format, add the heading "FORMAT 1 (sequential):" before the.-¢urren
diagram and add the following after that syntax diagram:

'Format 2 (XML):

alphabet-name-3 } .

CODE-SET IS { data-name-1

[2] In 13.16.13.2, Syntax rules, add the heading "FORMAT 1" before thé current syntax rules
following after those rules:

'FORMAT 2:
4) Alphabet-name-3 shall reference an alphabet that defines a €oded character set.
5) Data-name-1 may be qualified.
6) Data-name-1 shall reference either an alphanumeric/ora national data item."

[3] In 13.16.13.3, General rules, old general rules 1,.6,'and 7 apply to both formats. Old general
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 fileidescription in which this clause is specified is ope
extend or output mode, during the exé&eution of an XML-document format OPEN statem
operating environment shall save the .encoding referenced by the specified code-set. The exeq
an XML-document format CLOSE statement referencing this file connector writes this saved e
as the encoding declaration in thesXML document.

If alphabet-name-3 is specified, the coded character set used to represent data on the
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 whose
contained in the data)item referenced by data-name-1 after the leading and trailing spaces are

9) If the file connector associated with the file description in which this clause is specified is ope
input, i-o, orcextend 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 e
declaration specified in the document, the EC-XML-CODESET exception is set to ex
RESUME statement with the NEXT STATEMENT phrase is executed in an associated de
and the implementation can determine the coded character set used for encoding the do
processing continues with the OPEN statement and the OPEN statement is successful.

b) If data-name-1 is specified, the encoding declaration specified in the document is moved
data item referenced by data-name-1.

syntax

and the

rules 2

n in the
ent the
ution of
ncoding

storage

hame is
deleted.

n in the

ncoding
ist. If a
tlarative
cument,

into the

10) The specified encoding is used for code-set conversion of all data items in the document. Both UTF-8
and UTF-16 shall be supported by the implementation. If the CODE-SET clause is not specified,

UTF-8 is used by default."
[e] Add the following new clause 13.16.15a, COUNT clause:
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"13.1

6.15a 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

X

ML-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.
1)

2)
13.16.
1)

2)

3)

4)

[f]
(1]
(2]
(3]

1

15a.2 Syntax rules

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

Data-name-1 shall not be defined elsewhere in the source element.
15a.3 General rules

Each entry in which a COUNT clause is specified establishes a temporary integer data item that |s
implicitly defined with usage binary-long signed. If the COUNT clause is specified'in a data descriptign
entry with an OCCURS clause, the dimension of the temporary integer data item referenced by data-
name-1 is one less than the dimension of the subject of the entry. If the COUNT clause is specified |n
a data description without an OCCURS clause, the dimension of the_temporary integer data item
referenced by data-name-1 is the same as the dimension of the subject of the entry. If the subject pf
the entry is subordinate to an entry described with the EXTERNAL ¢clause, this temporary data item |s
external. If the subject of the entry is subordinate to an entry described with the GLOBAL clause, tHe
entry-name specified for the subject of the entry is a global name.

When an XML-element format REWRITE statement or-an XML-element format WRITE statement |s
executed for the file, the content of the data item referenced by data-name-1 specifies the number of
occurrences of the subject of the entry to write. If the’specified number of occurrences is greater thgn
the number of occurrences described for thexassociated item, the EC-XML-COUNT exceptign
condition is set to exist and no occurrences arewritten.

The execution of a REWRITE or WRITE\statement and the unsuccessful execution of a READ
statement do not alter the content of the data item referenced by data-name-1.

After the successful execution of a READ statement, the content of the data item referenced by data-
name-1 indicates the number of eceurrences 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 by datg-
name-1 contains eithep-zero or one, to indicate whether that element was present in the XML document.|If
the subject of the entry is subject to an OCCURS clause, the data item referenced by data-name
indicates how many ‘occurrences were read. The number of occurrences read is limited by the maximum
size of the table.and may be smaller than the number of occurrences in the document.”

the general rules’of'\the EXTERNAL clause, 13.16.20.3, general rule 2.
Rule 2a, delete the "and" at the end.

Rule 2b, ehange in part to read: "as external, subject to general rules 3 and 4; and

-

Add 2c as follows:

c)™ the internal representation of an XML file is external and may be accessed by any runtinme

slement-in-the—run—unit-that describes-the-same-file—and-records—as—external—subiect-to-general
SRettheFiR—UhtHat-aesScHbes SHhRe—Hie—aha FaS—aS—8xteRah—sUp{8ct+—+o0—gehRera

rules 3 and 4."

[9] 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 General Format

data-name-1 )
BY . ATTRIBUTE IS < literal-2
IDENTIFIED 4 — |\ literal-1 IS { NAMESPACE

data-name-S}
ELEMENT [ RAW ] NULL

USING data-name-2 USING data-name-4

13.16.28a.2 Syntax Rules

scription

ategory

nization

Alues of

as the

unique
d at the

1) The IDENTIFIED clause may be specified only in a record description subordinate to a file with

organization XML.

2) If the subject of the entry is described with an IDENTIFIED clause, all superordinate data des
entries shall contain an IDENTIFIED clause.

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

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

5) The content of literal-1 shall be a valid XML name.

6) The content of literal-2 shall be a valid namespace as specified by Namespaces in XML 1.1.

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

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

a) If the ATTRIBUTE phrase is specified, the value of’literal-1 shall be unique within the v
literal-1 for attributes in the applicable namespace)that are specified at the same leve
subject of the entry.

b) If the ELEMENT phrase is explicitly or implicitly specified, the value of literal-1 shall be
within the values of literal-1 for elements»in‘the applicable namespace that are specifie
same level as the subject of the entry.

9) If a namespace is not associated with the'subject of the entry:

10) The USING phrase,shall not be specified at any given level in a record description if the BY p
11) If the ATTRIBUTE phrase is specified, no subordinate data description entries may spe

12) Theredshall be at most one data description entry that is directly subordinate to the subject of t

a) If the ATTRIBUTE phrase is specified, the value of literal-1 shall be unique within the v
literal-1 for attributes without'arn’associated namespace that are specified at the same levg
subject of the entry.

b) If the ELEMENT phrase‘is explicitly or implicitly specified, the value of literal-1 shall be
within the values of literal-1 for elements without an associated namespace that are spe
the same level as:the subject of the entry.

specified at that\Jevel.
IDENTIFIED clause.
and\that has no IDENTIFIED clause in its description and that is not referenced by this IDEN

clatse.

NOTE This subordinate entry describes the data item associated with the data cq
the subject of the entry.

Alues of
| as the

unique
cified at

hrase is

cify the

he entry
ITIFIED

ntent 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 whe
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.

Ormmput, i data=mame=tisspecified; the subject of theentry isassociatedomy wittram Xtattriba
or element with the name specified by data-name-1.

On input, if data-name-2 is specified, the subject of the entry is associated with the next XML attribute

or element as specified by the element position vector, whichever is specified in the IDENTIFIE
clause, and the XML attribute name or element name is moved into data-name-21 If one inp
statement reads several elements or attributes whose associated data description entries refereng
the same data-name-2 in IDENTIFIED clauses with the USING phrase, the data.item referenced |
data-name-2 is updated for each of these entries in the order the elements{dccur in the XM
document.

NOTE Multiple references to data-name-2 can occur when théssubject of the entry ha
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 shall be
valid XML name. If the JUSTIFIED clause is specified in the description of data-name-1
data-name-2, leading, rather than trailing, spaces are trimmed:

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

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

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

When the subject of the entry is direCily or indirectly referenced in a READ statement and
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 b
unique within the values of:literal-1 and the content of data-name-1 for attributes in the applicab

e
e
namespace that are specified at the same level as the subject of the entry within a given recoid
e

description entry; othérwise, the I-O status in the associated file connector is set to '4C' and th
execution of the statement is unsuccessful.

b) If the ELEMENT phrase is explicitly or implicitly specified, the value of literal-1 or the content
data-name-#shall be unique within the values of literal-1 and the content of data-name-1 f
elements¢n,the applicable namespace that are specified at the same level as the subject of th
entry within a given record description entry; otherwise, the |-O status in the associated fi
conpector 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 and
namespace is not 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 b

D
it

e
y
L

e

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."
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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.

= = FWRITE
statement uses the content of the data item referenced by data-name-3 or data-name-4 er ‘the value
of literal-2 as the namespace of the attribute or element in the internal representation. If the’cgntent 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 a}tributes
use an explicit prefix. Per Namespaces in XML 1.1, “Default namespace declaration$ do not
apply directly to attribute names; the interpretation of unprefixed attributes is deternjined by
the element on which they appear.”

14) When the associated file connector is open in the input or I-O mode,(the namespace declarations in
the XML document specify the namespaces of the document.

If literal-2 or data-name-3 is specified and does not match the.corresponding namespace gttribute
specified in the document, the EC-XML-NAMESPACE excéption condition is set to exist. [If data-
name-3 is specified and no namespace is specified in the~-document or the namespace 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 into the data
item referenced by data-name-4. If no namespace is specified in the document or the namespace
specified is the empty string, spaces are movedinto the data item referenced by data-name-4.

15) If the RAW phrase is specified, the XML-value in 14.6a.1, Transfer of input data, consists gf all the
XML character data, including, for example;, subordinate markup, processing instructions, character
data and white space, in the same order as specified in the XML document. On output the| data is
transferred intact with no processing-or-validation.

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

16) If the RAW phrase is not specified, the characters & < >"" in the content of the sending COBPL data
item are converted to the_strings "&amp;" "&lt;" "&gt;" "&apos;" "&quot;" respectively. If tHe RAW
phrase is specified, these.characters are not converted and are interpreted as XML control characters.

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

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

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

[i] In~13.16.36.2, syntax rules for the OCCURS clause, add the following new syntax rule after the FORMAT
2¢heading:

"17a) The OCCURS clause shall not be specified subordinate to a file description entry associatedd 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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[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.

14.5.12.1. Exception conditions. fifth paragraph. third sentence. add EC-XML to the list of level-2

n

[b]

e

=X

.
T

ception-names.

14.5.12.1.5, Exception-names and exception-conditions, add the following new exception conditions {o
bble 14, Exception-names and exception-conditions:

Exception-name
FC-DATA-INFINITY
FC-DATA-NEGATIVE-INFINITY

FC-DATA-NOT-A-NUMBER

FC-XML
FC-XML-CODESET

FC-XML-CODESET-CONVERSION

FC-XML-COUNT

FC-XML-DOCUMENT-TYPE

FC-XML-IMPLICIF-CLOSE

FC-XML-INVALID

14

Cat

Fatal

Fatal

Fatal

NF

NF

NF

NF

NF

ECXME=NAMESPACE

EC-XML-STACKED-OPEN

EC-XML-RANGE

Fatal

NF

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

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

NaN (not a number) cannotbe "assigned to the receiving
item

XML error

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

One ornoére characters in an XML attribute or element
name transferred from an XML document or one or mofe
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 on gn
XML file, but the number in a temporary data item defingd
by a COUNT clause exceeds the number of associatgd
items that are described

The schema or DTD referenced in the XML document dogs
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 {o
be discarded

The XML document does not conform to the DTD ¢r
schema

t
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
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[d] Add the following:
"14.6a Common XML Processes

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 1S defined for one sending operand and one receiving operand. 1he sending operand is
an elementary national character string, XML-value, of the length of the value made available by.th¢ READ
statement. The value made available by the READ statement shall include all the character data.inclufing the
white space. If the RAW phrase is specified for an element, XML-value shall include all the XML character
data between the opening delimiter and the closing delimiter of the element, including, for example,
subordinate markup, processing instructions, character data and white space, in the same order as specified
n the XML document. If the RAW phrase is not specified for an element, XML-valu¢ shall includeg all the
character data between the opening delimiter and the closing delimiter of the element except for prdcessing
nstructions and subordinate elements. The receiving operand is the COBOL data item associated with the
data content of the COBOL data item associated with the XML attribute or element.

f the sending operand is of length zero, the receiving operand is initialized\as though the following statement
were processed: INITIALIZE receiving-data-item TO DEFAULT.

Otherwise, the rules for transferring XML-value to the receiving data item are determined by the clags of the
receiving COBOL data item, as described in the following clauses,

14.6a.1.1 Alphabetic receiving items

XML-value is converted from national representation tojthe runtime alphanumeric coded character set as
described in 14.6a.3, Codeset conversion for input data‘transfer.

The resultant XML-value is a temporary data item“of class and category alphabetic of the exact length
hecessary to hold the entire converted value.\That 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 alphabetic,
ps described in 14.8.24.3, MOVE statement,-general rule 4c.

14.6a.1.2 Alphanumeric receiving items

XML-value is converted from national’ representation to the runtime alphanumeric coded character set as
described in 14.6a.3, Codeset conversion for input data transfer.

The resultant XML-value is_a-femporary data item of class and category alphanumeric of the exadt length
hecessary to hold the entire converted value. That 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 gategory
plphanumeric, as descéribed in 14.8.24.3, MOVE statement, general rule 4a.

14.6a.1.3 Boolean‘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 boolean, as described in 14.8.24.3, MOVE statement, genegral rule
Ad.

14.6a.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 = FUNCTION NUMVAL-C (XML-value ANYCASE).

NOTE A single currency sign is supported, either the default or a single currency sign defined in
the SPECIAL-NAMES paragraph.
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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.

Transfer of output data is defined for one sending operand and one receiving operand«The sending operand
is a CPBOL data item; the receiving operand is a temporary data item of class andcategory national, XML
value, jof the exact length necessary to hold the sending data item.

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

-

The rdles for formatting the sending COBOL data item are determined byhelass of the sending data iten
as dedcribed in the following clauses.

Each fprmatted XML-value is checked for character compliance withd¢he coded character set used for the XML
docunent as described in 14.6a.4, Codeset correspondence for output data transfer.

14.6a..1 Alphabetic or alphanumeric sending items
XML-value is 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 cha@racter and continuing through the rightmost character pf
the item are assigned to XML-value.

—] If the sending data item is described, without the JUSTIFIED clause, the characters of the sending
data item beginning with the leftmost character and ending with the rightmost nonspace character are
assigned to XML-value.

If the tfimmed XML-value is of zero leéngth, a single space character is assigned to XML-value.

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

The rgsulting XML-value is ¢converted to usage NATIONAL as described in 14.6a.4, Codeset correspondende
for output data transfer.

14.6a.p.2 Boolean sending items
XML-value is used.without alteration.

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

>

If the ¢lass of XML-value is other than national, XML-value is converted to usage NATIONAL as described
14.6a.t/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-value.
NOTE  The trimmed value is of zero length when the sending item contained only spaces.
14.6a.2.4 Fixed-point numeric sending items

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

PICTURE -(n)9 USAGE NATIONAL

Where n is the greater of one and the number of digits in the value of the sending data item. Assignmgnt is in
pccordance with the rules of the MOVE statement for a numeric sending operand and (aynumeric-edited
Feceiving operand.

f the sending data item is not an integer, the value of the item is assigned to a temporary data item that has
the following description:

PICTURE -(n)9.9(m) USAGE NATIONAL

where n is the greater of one and the number of digits to the left of the.decimal separator; and m is the
humber of digits to the right of the decimal separator. The DECIMAL4POINT IS COMMA clause does not
apply to this picture character-string because XML always uses.the period as the decimal separator.
Assignment is in accordance with the rules of the MOVE statement for a numeric sending operand and a
humeric-edited receiving operand. Trailing zeros to the right of the decimal separator are discarded. If all digits
fo the right of the decimal separator are zero, the decimal separator is also discarded.

The resulting temporary data item, beginning with the leftmost nonspace character, is assigned to XM[-value.
XML-value is converted to usage NATIONAL as described in 14.6a.4, Codeset correspondence fof output
fdata transfer.

14.6a.2.5 Floating-point numeric sending items

The value of the sending data item is formatted’as described for a floating-point literal in 8.3.1.2.2.2, Floating-
point numeric literals, and normalized to one-significant digit before the decimal point. The sign is incliided for
A signed significand and for a signed expehent.

A zero floating-point value is formatted as OE+0.

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

14.6a.3 Codeset conversion for input data transfer

When the coded character set used for the internal representation of the XML document (UTF-16) differs from
the runtime coded_ character set used for a given data item, XML-value is converted to the runtim¢ coded
character set uséd:for the data item before transferring XML-value to the receiving data item. If no
correspondencé 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.

f a RESUME statement that has the NEXT STATEMENT phrase is executed from a declarative asgociated
with the EC-XML-CODESET-CONVERSION exception condition, processing resumes with the next XML-
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 Cl OSF statement as "Format 1 (file)" and add the
following:

"Format 2 (XML-document)
CLOSE DOCUMENT file-name-1 [ WITH DISCARD ]"

[3] |Add the heading "FORMAT 1" before the existing syntax rules and add the following to the syntax rulgs
of the CLOSE statement, 14.8.6.2:

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

4)| File-name-1 shall have organization XML."

[4] [(General rules 1 and 4 apply to both formats. The other existing general-fules apply only to format 1.

[5] [|Add the following new general rule for format 1 of the CLOSE statement:

—_

1) 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 since gn
XML-document format OPEN statement was executed for that file connector, an impligit
XML-document format CLOSE statement with the DISEARD phrase is executed for that file connector
and the EC-XML-IMPLICIT-CLOSE exception condition is set to exist before the file format CLOSE
statement is executed. If this exception condition-results in the execution of a RESUME statement
with the NEXT STATEMENT phrase, processifig resumes with continuation of the execution of thjs
CLOSE statement."

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

—_

"1R) If the file connector referenced by-file-name-1 is not open, the I-O status associated with file-name-
is set 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 associated with
file-name-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 document
is checked to verify that it is well-formed. If the XML document that would be written is not well-formgd,
the I-O status assoeciated with file-name-1 is set to '4A" and the execution of the CLOSE statement |s
unsuccessful

NOTE Unless the RAW phrase is specified in an IDENTIFIED clause in a data descriptign
subordinate to file-name-1, the fact that the XML would not be well-formed would have begn
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 {o
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 format OPEN
statement that was executed for the file connector referenced by file-name-1, 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 OPEN statement
thrat wasexecutedfor the fitetonmector teferenced by fite=mmame=t;,theintermat Tepresentation and
the element position vector are restored to the state they had when that OPEN statempnt was
initiated, except that when the file connector referenced by file-name-1 is open in the exténd, i-o,
or output mode any changes made to the internal representation since that OPEN |statement are
made to the restored internal representation.

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

1. If the file connector referenced by file-name-1 is open in the extend, i-o, or output mode, an
XML document is created from the internal representation_and released to the operating
environment.

NOTE 1 The content of the XML document can be affected by the CODE-SET
clause in the file description, the VERSION-XML clause in the file control entry, and
the NAMESPACE phrases of the IDENFIFIED clauses of data items subordinate to
an XML file description.

NOTE 2 Updates to data items subordinate to a file description entry|are not
included in the document if they were not written with XML-element format WRITE or
XML-element format REWRITE statements.

If the XML document is in-memory“and is larger than the associated length of that memory,
the I-O status associated with>file-name-1 is set to '24' and the execution of the [CLOSE
statement is unsuccessful.

2. The internal representation’ is unavailable and the element position vector is set to |indicate
that no valid position has been established.

18) The execution of the CLOSE statement does not close the file.
19) The file position indicator is not affected by the execution of a CLOSE statement.

20) If the executionof-the CLOSE statement is unsuccessful, no update of the file takes place, the
element position vector is unchanged, and the content of the internal representation is unchanged.

21) If the TYPE clause is specified in the file control entry for file-name-1, the following is written tg the file
when a CLOSE statement is executed:

a) ifthe DTD phrase is specified without the EXTERNAL clause, a DTD that describes the dacument
that is contained in the internal representation;

b) if the DTD phrase is specified with the EXTERNAL clause, a reference to the specified pxternal
DTD;

c) if the SCHEMA phrase is specified, a reference to the specified schema."”
[l 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.”

[g] Inthe general format of the DELETE statement, 14.8.9.1, General format:
[11 Add the heading "FORMAT 1 (relative-indexed)" before the current general format.
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[2] Add the following after the current general format:
"Format 2 (XML):

DELETE file-name-1 RECORD

{ ATTRIBUTE

ELEMENT } data-name-1

ﬂ INVALID KEY imperative-statement-1 |"|

N

(h]

[11 |Add the heading "FORMAT 1" before the current syntax rules.
[2] |Add the following after the current syntax rules:

LI NOT INVALID REY Imperative-statement-£ |

[ END-DELETE]"
the syntax rules of the DELETE statement, 14.8.9.2, Syntax rules:

"FORMAT 2:

3)| File-name-1 shall reference an XML file.

4)| The description of data-name-1 shall include an IDENTIFIED clause and\shall be subordinate to the
description of file-name-1.

5)| If the ATTRIBUTE phrase is specified on the DELETE statement,»the ATTRIBUTE phrase shall He
specified in the IDENTIFIED clause in the description of data-name-1.

6)| If the ELEMENT phrase is specified, the ELEMENT phrase’ shall be explicitly or implicitly specified |n
the IDENTIFIED clause in the description of data-name-4."

[i(] Inthe general rules of the DELETE statement, 14.8.9.3,.General rules:
[11 [(General rules 9 through 11 apply to both formats.
[2] |Add the following new general rules:

"FORMAT 2:

12) The file connector referenced by file-name-1 shall be open in i-o mode.

13) After the successful execution(ofra DELETE statement with the ELEMENT phrase, the elemept
identified by data-name-1, along with all of its attributes and child elements, is removed from the
internal representation of the.document and is no longer accessible to the program. All other elemenis
in the document are unchanged.

14)) After the successful-execution of a DELETE statement with the ATTRIBUTE phrase, the attribuie
identified by datasname-1 is removed from the internal representation of the document and is no
longer accessible t6'the program. All other attributes in the document are unchanged.

19) The content-of.the element position vector at the start of the execution of the DELETE statement |s

used to determine which attribute or element is to be deleted in accordance with the following rules:

a) If.the’ELEMENT phrase is specified and the element position vector was established by a pripr
READ or START statement, the element that is deleted is the element associated with the dafa
item referenced by data-name-1 that is indicated by the element position vector.

b)If the AT TRIBUTE 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 status
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:

20

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

OPEN DOCUMENT file-name-1 [ AT identifier-1 [ STACK 1]

[ 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:

"2) The EXTEND phrase shall be specified only if either:

a) the access mode of the file connector referenced“by file-name-1 is sequential and the
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
8) File-name-1 shall have XML organization.

9) The description of identifier-4/~shall include an IDENTIFIED clause with the explicit or
ELEMENT phrase and shalkbe’subordinate to the description of file-name-1.

10) Identifier-2 shall reference an alphanumeric or national data item."

[il In 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 ©f 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 m
opénymode:
[Access mode Statement Input Output I-O Extend]

LINAGE

implicit

bde and
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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]

(3]

(6]
"2

27

28

FORM
29

30

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 in the
file."

Add the following new last sentence to general rule 13:
"The last logical record for an XML file is the last documentdin‘the file."
Add the following the end of the general rules of the OPEN-\statement:

5) If the INPUT, I-O, or EXTEND phrase is specified*on the OPEN statement and a data-name |s
specified in the TYPE clause for file-name-1, execution of the OPEN statement moves the schema o¢r
DTD name specified in the XML document into the'data item referenced by that data-name. If a litergl
is specified in the TYPE clause for file-namg=1, execution of the OPEN statement checks that that
literal matches the schema or DTD_\specified in the XML document and if not, the
EC-XML-DOCUMENT-TYPE exception_condition is set to exist.

) If the CHECK phrase is specified in-the TYPE clause of the file control entry for file-name-1 and the
specified DTD or schema is net\available or is not valid, the |-O status value associated with
file-name-1 is set to '09' and no validity check of the document is performed. The implementor defings
the conditions that determinetwhether a DTD or schema is available.

) If the I-O phrase is specified and the file referenced by file-name-1 has organization XML, the file sha
contain at most one document. If the file contains multiple documents, the |-O status value associatgd
with file-name-1 is set to '3C' and the OPEN statement is unsuccessful.

AT 2

) If the file connector referenced by file-name-1 is not open, the execution of the OPEN statement |s
unsuccessful and the I-O status associated with file-name-1 is set to '4B'".

) If identifier-1 is not specified and an XML-document format OPEN statement that specifies file-name+{1
has\been executed and no XML-document format CLOSE statement that specifies file-name-1 hgs
been subsequently executed, an implicit XML-format CLOSE statement with the DISCARD phrase |s

executed for that file connector and the EC-XML-IMPLICIT_-CLOSE nvr‘npfinn condition-is-set to exist

31

22

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.

) 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 the root
node of the XML document that is made available in accordance with the following rules:

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\gpecified
DTD or schema is available, and the document does not conform to the specified DIDyor $chema,
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 indigate that
no next record exists, the I-O status value associated with file-name-1, is set to '10', thel at end
condition exists, and execution proceeds as specified in general rule, 35,

32) If identifier-1 is specified, the data item referenced by identifier-1.shall be associated by the plement
position vector with a valid element position in the internal representation; otherwjse the
EC-XML-STACKED-OPEN exception condition is set to, exist and the execution of 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 dits subordinate structure for the new|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 gn XML-
document format CLOSE statement referencing.*file-name-1 is executed; this previous [internal
representation cannot be accessed until an XMk-document format CLOSE statement is exeduted for
file-name-1. If the STACK phrase is not specified, the previous internal representation and glement
position vector are discarded.

33) If the file connector referenced by filesname-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 item that has
an IDENTIFIED clause and to thée\first attribute, if any, of each of those elements when that atfribute is
associated with a COBOL data‘item that has an IDENTIFIED clause.

34) If the at end condition does not occur during the execution of an OPEN statement, the AT ENO 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 cpndition
did not occuri_the file position indicator is set.

b) If an exception condition that is not an at end condition exists, control is transferred in accprdance
with thé.following rules:

1~\ffa USE AFTER EXCEPTION procedure is associated with the file connector referepnced 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 resultg in the
execution of a RESUME statement with the NEXT STATEMENT phrase, processing resumes
with continuation of the execution of this OPEN statement.

2. If there is no USE AFTER EXCEPTION procedure associated with the file cgnnector
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

36

38

nl A

[o] In
fd

"Form

the NOT AT END phrase, if specified, is ignored.

c) If the AT END phrase is not specified and a USE AFTER EXCEPTION procedure is associatdd
with the file connector referenced by file-name-1, that procedure is executed. Controllis thgn
transferred to the end of the OPEN statement. The NOT AT END phrase is ignored, if it |s
specified.

d) If the AT END phrase is not specified and there is no USE AFTER EXCEPTION procedure
associated with the file connector referenced by file-name-1, control is transfefred to the end 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.

) Regardless of the method used to overlap access time with processingtime, the concept of the OPEN
statement is unchanged; the internal representation is available tonthe runtime element prior to the
execution of imperative-statement-2, if specified, or prior to the execution of any statement following
the OPEN statement, if imperative-statement-2 is not specified

) Unless otherwise specified, at the completion of any unsuccessful execution of an OPEN statemernt
the content of the internal representation is undefined, the' element position vector is set to indicate
that no valid element position has been established,%and the file position indicator is set to indicate
that no valid record position has been established.

) If the RETURNING phrase is specified and the open mode is INPUT or I-O, the name of the ropt
element of the document is moved to the datasitem referenced by identifier-2."

(dd the following last sentence to 14.8.29, READ statement:

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

the general format of the READ statement, 14.8.29.1, add the following after the current genera
rmats:

at 3 (XML-element):

READ file-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:

(1]
(2]

Change the heading "ALL FORMATS" to "FORMATS 1 AND 2".

Add the following after the current syntax rules:

"FORMAT 3:

12
13

24

) File-name-1 shall have XML organization.

) 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."

In the general rules of the READ statement, 14.8.29.3, General rules:

Generalrules 1, 2. 12, 14, 15, and 21 apply to both this new format and the existing formats

(2]

'FORMAT 3:

30) The READ statement finds the internal counterpart associated with the datahitem spedfied by

add the following after the existing general rules:

data-name-2 and transfers the content of the next occurrences of that associated\attribute or plement
from the internal representation to the data item associated with the data ¢antent of the data item
referenced by data-name-2 in accordance with general rules 31 through 36-If the ELEMENT| phrase
is specified without the ONLY phrase, the READ statement also transfers.data from any subgprdinate
XML elements and their attributes into the associated subordinate datajitems, moving as mych data
as possible subject to the occurrence limitations of the associated.data items. Data items spgcified in
any associated COUNT clauses are updated to indicate the ndmber of occurrences, if any| moved
into the associated data items in the COBOL record.

If there is no next occurrence, the 1-O status value associated with file-name-1 is set to '"1(f, the at
end exception condition is set to exist, and the READ statement is unsuccessful.

NOTE  When there are more associated attributes or elements in the document than fit into
the COBOL record, the application can perform successive reads that specify the associated
COBOL data item until the at end condition exists. This can be repeated at each levgl where
multiple attributes or elements are passible.

31) The content of the element position vectar at the start of the execution of the READ statement is used

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

a) If the element position vector indicates that no valid position has been established, exeqution of
the READ statement is unsuceessful and execution proceeds as specified in the last paragraph of
this general rule.

b) If the ELEMENT phrase is specified and the element position vector was established by a prior
READ statement with an ELEMENT phrase and an ONLY phrase that specifies a data item
superordinate to-data-name-2, an OPEN statement, or a START statement, the element that is
selected is the first element associated with the data item referenced by data-name-2 that has a
location greatef than or equal to the location indicated by the element position vector for that level
and thatrisssubordinate to the current groups that are indicated by the element position vedtor.

c) If the-ELEMENT phrase is specified and the element position vector was established by a prior
READ statement that specified data-name-2 in the ELEMENT phrase or that specified an
ELEMENT phrase without the ONLY phrase that specified a data item superordinate [o data-
name-2, the element that is selected is the first element associated with the data item refgrenced
by data-name-2 that has a location greater than the location indicated by the element jposition
vector for that level and that is subordinate to the current groups that are indicated by the plement
position vector.

d) 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 the element
position vector.

e) 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:

32

33

34

35

— If the ONLY phrase is specified, the element position vector is set to indicate the first eleme
associated with each subordinate COBOL data item that has an IDENTIFIED clause\.and
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 the la
attribute or element that is made available for each subordinate COBOL data,item that has 3
IDENTIFIED clause.

If no attribute or element is found that satisfies this general rule, the element position vector is set
indicate that no next element exists, the I-O status value associated with filesname-1 is set to '10', th
at end condition exists, and execution proceeds as specified in general rule.21.

) If the description of the data item referenced by data-name-2 contains an OCCURS clause, th
number of table elements made available is the maximum number.aliowed by the OCCURS clause
the number of unread associated XML attributes or elements, whichever is less.

) If data-name-2 is described with an explicit or implicit ELEMENF phrase without the RAW phrase in i
IDENTIFIED clause, any attributes or elements in the XML  document subordinate to the eleme
associated with data-name-2 that have no associated data items in the COBOL record are ignored.
an attribute or element is ignored, the data associated-with it is ignored. If the ELEMENT phrase
specified without the ONLY phrase in the READ statement and attributes or elements are ignored an
there is no error that causes the execution of the"\READ statement to be unsuccessful, the executid
of the READ statement is successful and the |-O*status value associated with file-name-1 is set to '0

) If a group item is described with an IDENTIHEIED clause, any directly subordinate data item without g
IDENTIFIED clause in its description that is not referenced by an IDENTIFIED clause on the groy
item is associated with the character data content of the identified XML attribute or element.

If a group item described with an ,IDENTIFIED clause has no such associated subordinate item, th
character data associated with the attribute or element described by the IDENTIFIED clause
ignored.

) When the READ statementhas made XML data available, a single XML-value exists for each attribufe

or element that is made available. XML-values are transferred one at a time to the data ite
associated with the-character data content of the data item referenced by data-name-2 and to ar
associated suberdinate items in hierarchical order of the description of data-name-2 in accordang
with the followingrules:

a) When either the ATTRIBUTE phrase or the ONLY phrase is specified in the READ statement, th
attribute's or element's XML-value is transferred to the associated data item as described
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 REA
statement

)

m

y
e

D

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.

2. 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."

1 Ada the Tollowing new paragraphn to 14.6.55, REVVRITE statement.

"The REWRITE statement modifies an XML element in the internal representation..of an XML
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 ] "

[t] In the 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:

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

14) The description of data-name-1 shall include an IDENTIFIED clause and shall be either recorg-name-
1 or subordinate to the description of record-name-1.

15) 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.

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

[u] In the general rules of the REWRITE statement, 14.8.33.3, General rules:
[1} \Old general rules 1, 2, 12, 13, and 14 apply 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.

26

v
(1]

N

(2]

N

E

(1]
(2]

"Form

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

Before an attribute or element is transferred to the internal representation, the charactersCof’the
element name or attribute name are checked for correspondence with the coded character.’'set usgd
for the XML document. If no correspondence exists for a given character, the I-O status value'is set {o
'4E', the attribute or element is not transferred, no further elements or attributes are transferred, and
the REWRITE 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 |-O status associated with the rewrite file connector is set {o
'4A" and the execution of the REWRITE statement is unsuccessful.

If an EC-DATA-INCOMPATIBLE exception condition or an EC-XML-CODESET-CONVERSION
exception condition is set to exist during processing of an XML attribute” or element and a RESUME
statement with the NEXT STATEMENT phrase is executed in an<associated declarative, processing
resumes with the next attribute or element, if any, and execution of the REWRITE statement |s
successful.

) When a data-name is specified in the IDENTIFIED clause‘in the description of data-name-1 or one of
its subordinate items and the value of that data item changes between the execution of the READ
statement and the execution of the REWRITE statement, an XML attribute or element with the new
name replaces the previous XML attribute or element'

the syntax rules of the SORT statement, 14.8.36:2,
Syntax rule 8, change in part to read:
"... file description entry that is not for‘an’XML file and that is not for a report ..."
Add the following new syntax rule forthe format 2 SORT statement:
"13a) Data-name-2 shall not be-subordinate to a record description of an XML file."
the general format of the START statement, 14.8.37.1, General format:
Add the heading "FORMAT) 1 (sequential-relative-indexed)" before the current general format.
Add the following afterithe current general format:
at 2 (XML):

START file-name-1

} data-name-2

INDEX IS data-name-3
{ ATTRIBUTE { integer-1 }
|

ELEMENT f data-name-4 \ . . .
KEY : LWITHLENGTH arithmetic-expression—]
L EYEQUAL \ literal-1 J
[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:

(1]
(2]

28

Add the heading "FORMAT 1" before the current syntax rules.
Add the following after the current syntax rules:
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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.

10) The description of data-name-2 shall include an IDENTIFIED clause and shall be subordinat
description of file-name-1.

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

e to the

12) The data item referenced by data-name-4 and the value of literal-1 shall have the same class and

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

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

or implicitly specified in the IDENTIFIED clause in the description of data-name-2.
16) If the ATTRIBUTE phrase is specified, the INDEX phrase shall not be‘specified.”
[y] Inthe general rules of the START statement, 14.8.37.3, General rules:
[11 Add the following after the current general rules:
'"XML FILES

22) The element position vector is set to indicate an‘attribute or element with the attribute n
element name, respectively, specified in the IDENNFIED clause of the description of data-na
the ELEMENT phrase is specified and data-name-2 references a group item, the element
vector is set to indicate the first XML element @ssociated with each subordinate COBOL data i
has an IDENTIFIED clause and to the firstuattribute, if any, of each of those elements. ATT
and ELEMENT phrases in subsequentistatements that reference a data item subordinate
indicated element do so within that ocglirrence of the element.

If the specified occurrence of thexélément does not exist, the I-O status associated with file-ng
set to '23', the invalid key condition exists, the element position vector is set to indicate that
position has been established,-and the execution of the START statement is unsuccessful.

23) If neither the INDEX phrase nor the KEY phrase is specified, execution of the START statem
the element position«veetor to indicate the first occurrence of an attribute or element with th
specified in the IDENTIFIED clause of the description of data-name-2 that is at the correct lev
all superordinate'groups indicated by the element position vector.

24) If the INDEX phrase is specified, integer-1 or the value of the data item referenced by data-
specifies canvordinal position among the elements whose tag name is equal to the value spe
the IDENTIFIED clause of the description of data-name-2. The element position vector i
indicate-this element.

25) If.the KEY phrase is specified:

a) If the LENGTH phrase is specified, the value of arithmetic-expression-1 specifies the nu
character positions to be used in the comparison, with padding or truncation of the oper,

—mwmmmmﬂmem
phrase is not specified, shall have a length that is not greater than the length of the data\item that

shall be

15) If the ELEMENT phrase is specified on the START statement, the ELEMENT phrase shall be g¢xplicitly

ame or
me-2. If
position
em that
RIBUTE
b to the

me-1 is
no valid

ent sets
e name
Bl within

name-3
cified in
5 set to

mber of
ands 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 execution of the

START statement is unsuccessful.

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

is equal to the value specified in the IDENTIFIED clause of the description of data-na

me-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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[aa] In

"Form

[bb] A

[cc] A
"XML

30

A

112
23

24

25

38

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
that would have been read if a START statement had been followed by an XML-element fermat
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.”

(d the following new second paragraph to 14.8.47, WRITE statement:

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

the general format of the WRITE statement, 14.8.47.1, General formaty‘add the following after tHe
irrent general format:

at 3 (XML-element):
WRITE record-name-1

{ ATTRIBUTE

[ONLY ] ELEMENT } data-name-1

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

[ END-WRITE 1"

d the following syntax rules to the WRITE statement, 14.8.47.2, Syntax rules:
) If the organization of the write fileis"XML, format 3 shall be specified.

) The description of data-name-1 shall include an IDENTIFIED clause and shall be either record-nam¢
1 or subordinate to the description of record-name-1.

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

D
1

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

dd the following new general rules to the WRITE statement, 14.8.47.3:
FILES

) Execution of the XML-element format WRITE statement manipulates the internal representation of the
XML document and does not modify the file. The attribute or element associated with data-name-1 |s

msertedmmediatety before—the—attributeoreferment; respectivety,atthepositiomindicated—bythe
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.

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

6.6 Changes to Annex F (informative) Substantive changes list

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

DOCUMENT
END-OPEN
IDENTIFIED
VERSION-XML
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Annex A
(normative)

Language element lists

A1 Il‘nplementor-defined element list

The fd
definit
condit
docun

A sho
specifi
is proy

1)

2)

3)

4)

llowing is a list of the language elements within this Technical Report that depend on implementor
on to complete the specification of the elements. Each element is defined as required, aptional, ¢r
onally required. Furthermore, each element is defined as requiring (or not réquiring) user
entation. These terms have the following meaning:

Required: The element shall be provided by the implementor. When the element/is part of a featufe
that is optional or processor-dependent, the item is not required if the-optional or processof-
dependent feature is not implemented.

Optional: The element may be provided at the implementor's option.

Conditionally required: If the associated feature or language elementis implemented, this element |s
also required.

Documentation required: If the element is provided by theximplementor, the implementor's user
documentation shall document the element or shall referenece other documentation that fulfills th|s
requirement.

t header and informative optional parenthetical text provide a paraphrase of the normative detailgd
cation located in the body of this Technical Report and-direct the reader to that detail. A cross-referende
ided for all items.

Computer's coded character set (substitution<character used when a character in an XML document
has no corresponding character in the runtime coded character set). This item is required. This item
shall be documented in the implementor’s’user documentation. (14.6a.3, Codeset conversion for inppt
data transfer)

Computer's coded character set (substitution character used when a character to be written to gn
XML document has no corresponding character in the coded character set used for the XML
document). This item is_%equired. This item shall be documented in the implementor's usér
documentation. (14.6a.4,'Codeset correspondence for output data transfer)

Coded character set(of an XML document (default used when the implementation cannot determine ¢r
verify the identityCof the coded character set used). This item is required. This item shall He
documented in ¢he' implementor's user documentation. (14.6a.4, Codeset correspondence for outptit
data transfer)

DTD or schema (conditions that determine whether available). This item is required. This item shall Qe
documénted in the implementor's user documentation. (14.8.26.3, OPEN statement, general rule 27)

A.2 Undefined language element list

The fo
1)

2)

32

llowing are language elements within this Technical Report that are explicitly undefined.

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 fgllowing technical issues are presented here in order to obtain feedback from reviewers and early
implementors.

1. In this Technical Report, the IDENTIFIED clause maps XML data to a COBOL data item. There is horway {o
determpine the number of characters of XML data that are transferred into the data item. Is there-a need {o
know this length and whether the data was truncated?

This restriction is temporary because when this TR is included in a future edition of ISOAEC”1989, the AN)Y
LENGTH clause can be specified on the data items that receive the XML data and then there will be no limit {o
the size and the size can be determined.

2. Thel XML 1.0 and 1.1 recommendations allow specification of the values plus orhegative infinity (INF and
INF) apd Not a Number (NaN) for floating point items.

When [this technical report is incorporated into the standard, these 3 values*will become valid values for dafa
items yith the IEEE floating point types.

Until the IEEE floating point types are available during XML processing, these values are not valid for arn
receiving data item. When these values are encountered in an XMD document, should the receiving data ite
be unghanged, undefined, implementer-defined, or be a defined\value, such as 0E+0? This Technical Repo
sets alfatal exception condition to exist and leaves the receivihg-data item unchanged, which is what a MOV
statenent does when the sending operand sets the EC-DATA-INCOMPATIBLE exception condition to exist.
is currently intended that when this Technical Report is incorporated into the standard and the receiving ite
is an |EEE floating point type that supports these values; the value will be assigned to the receiving data ite
and a honfatal exception condition will be set to exist.

SS3IEFMAS<

3. Thel requirement in this TR to check whether.the generated XML is well-formed during the execution of gn
XML-fprmat WRITE statement and an XML<format REWRITE statement necessitates a runtime overhea
Beforg this TR is included in a future editionhof ISO/IEC 1989, an option should be considered to postpone thjs
checking until an XML-format CLOSE statement is executed.

o
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Annex C
(informative)

XML processing concepts

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 is a self-describing textual representation of data. Each element of data is preceded by .altag that gives
the name of the element. This tag is surrounded by angle-brackets, for example <tag-name>. The elgment of
data is followed by the same tag preceded by a slash (/), for example </tag-name>. Elements can bg nested
within elements to create entire structures of data.

There are several ways to describe the tags that are allowed in an XML document_and the type of data and
structure that can be associated with those tags. This Technical Report allows- validation of XML doguments
described by either the XML Schema Description Language or a Document Type’Definition (DTD).

\Valid XML conforms to the schema or DTD that describes the document."An" XML document that conforms to
the rules for XML is considered well formed, even if there is no schemalerDTD to make it a valid document.

The easiest way to gain an understanding of XML is through an example. Here is a small example from the
sample application that is discussed later:

<customer xmins="http://www.MyKingdom.com/PrinceCharming">
<cust-name>Prince Charming</custchame>
<cust-age>55</cust-age>
<cust-policy-value>500000 </cust-policy-value>
<cust-policy-cost>25000< /cust-policy-cost>
</customer>

The root element in this example-document is named customer. It references the XML namespace with the
URI http://www.MyKingdom-cem/PrinceCharming. (A Uniform Resource Identifier (URI) is a unique ifentifier
for the namespace. It is/not’necessarily a web location.) The use of this URI does not imply that there is
anything at that locatien"that defines the namespace, instead the URI is just a unique identifier [used in
gualification of element-and attribute names. Nested within the customer element is the sequence of eJements
cust-name, cust-age;” cust-policy-value, and cust-policy-cost. Each element is terminated by a {ag that
matches the beginning tag and begins with a backslash. Between the two tags is the value, which|is XML
character data!

Pata for anyXML element can be specified as an attribute. For example:
<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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