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Disclaimer

Any reference to future plans are for planning purposes only. IBM
reserves the right to change those plans at its discretion. Any reliance
on such a disclosure is solely at your own risk. IBM makes no
commitment to provide additional information in the future.
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Agenda

DFDL APIs
XML schema — defining the logical format

z/TPF supported DFDL annotations — defining the native format

DFDL expressions
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Creating XML from DFDL

#include <tpf/cdfdl.h>

#include <tpf/c node.h>

#include <exception>
XMLHandle xmlHandle;
DFDLHandle dh;

char *responseXML;
int rc = 0;

int

struct mydata buf;

messagelen =

= 0;

/* DFDL APIs */
/* tpf doc APIs */

/* DFDL error return */

/* handle for the XML parser */
/* handle for DFDL parser */

/* XML document output */

/* rc for tpf doc APIs */

/* data to process to XML */
#define DFDL FILE "mytest.dfdl.xsd"

/* XML document size */
#define DFDL ROOT "myStruct"

© 2015 IBM Corporation



Creating XML from DFDL (cont'd)

tpf doc initialize handle (&xmlHandle, B2B XML SCANNER, NULL);
// error }

"1.0", TPF CCSID UTFS,

STANDALONE NOT USED, 0) ;

= 0) |
tpf doc createXMLstructure (xmlHandle,
TPF CSNAME UTF8,

rc
if (rc
rc =
if (rc != 0) { // error }
try {
tpf dfdl initialize handle (&dh, DFDL FILE, DFDL ROOT, O0);
&ouf, sizeof (buf));
0) 7
&messagelLen, 0);
}

tpf dfdl setData (dh,
tpf dfdl parseData (dh, xmlHandle, NULL,
tpf doc buildDocument (xmlHandle,
// error

responseXML
(std::exception & exception) {
© 2015 IBM Corporation

}
catch
tpf dfdl terminate handle (dh) ;
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|dentify the DFDL description

DFDL
description

DFDL
parser

1}
a
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ldentify the DFDL description

tpf dfdl initialize handle (&dh, DFDL FILE, DFDL ROOT, O0);

dfdlhdl - A pointer to the location to store the DFDL API handle that is associated with
the DFDL structure to be processed. This function initializes the handle and allocates
the required ECB heap storage for the handle.

schema_file - A pointer to the name of the DFDL schema file that was loaded to the
/sys/tpf _pbfiles/tpf-fdes directory by using common deployment.

root_element - A pointer to the name of a complex element within the DFDL schema
file that defines the binary data to be processed. The root element denotes the starting
and ending point of the binary data.

options - Specifies the processing options for this function. Specify one of the following
values:

TPF_DFDL_VERIFY - Verify that the external references in the DFDL schema file are valid.
Specifying this parameter ensures that all DFDL schema files that compose the data
description are loaded to the z/TPF system by using common deployment. This parameter also
ensures that the referenced complex type names exist.

0 - No special processing is requested.
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|dentify the data to process

DFDL
description

DFDL
parser
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ldentify the data to process

tpf dfdl setData (dh, &buf, sizeof (buf));

dfdlhdl - A DFDL API handle associated with the DFDL structure that describes the
binary data.

buffer - A pointer to a buffer area that contains the address of a data stream that is
described by a DFDL schema.

length - The length of the data stream that is provided by the buffer parameter. This
parameter specifies the maximum length of the binary data. This value is used to
ensure that computed element offsets and data accesses (for computed offsets) are
within the buffer area; otherwise, a std::length_error exception is issued. If the value is
0, this validation is not performed.

In
F)

© 2015 IBM Corporation 10



Create the infonode structures

DFDL
description

infonodes

4= L 4
DFDL
parser
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Create the infonode structures

tpf dfdl parseData(dh, xmlHandle, NULL, O);

dfdlhdl - A DFDL API handle that is associated with a data stream and a DFDL
structure to be processed.

api_handle - An XML or JSON API handle associated with the document structure that
is being processed. The XML or JSON structures are created for the data stream as a
child of the element that is specified by the doc_ElementTagName parameter. The
structures are created based on the current position of the API handle.

doc_ElementTagName - A pointer to the name of the XML or JSON element that will
be used as the parent to items that are added by the API to the XML or JSON
structure. If the root of the XML or JSON structure is required, specify NULL for this
parameter.

option - Specifies the processing options for this function. Specify the following value:
0 - No special processing is requested.

7]
..||
T
o

© 2015 IBM Corporation

12



Cleanup

tpf dfdl terminate handle (dh);

dfdlhdl - A DFDL API handle that is associated with a DFDL structure.
This API cannot throw an exception.
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Accessing data by logical format

DF.DL. XML/JSON data
description element
DFDL
parser

data
location,
size, type

1}
a
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Accessing data by logical format

dfdlNodeInfo *pElementInfo;

char *pgmName;

pElementInfo = tpf dfdl getElementInfo (dh, “ProgramName”,NULL,1,0);
pgmName = buf + pElementInfo->offset.bytelInfo.bytes;

dfdindl - A DFDL API handle that is associated with the DFDL structure to be processed.

element_name - A pointer to the name of the element in the data stream that you want
information about.

xml_namespace - A pointer to the XML namespace of the element. If you do not specify
this parameter, the namespace is the same as the namespace of the schema file that is
used to create the DFDL API handle.

occurrence - The occurrence of the element in the data stream when the element is an
array. A value of O is not valid.
options - Specifies the processing options for this function. Specify one of the following:

TPF_DFDL_VERIFY - Verifies that the element is valid for the data stream. The DFDL
discriminators are used to validate the paths in the parse tree.

0 — Requests no special processing.
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F)

© 2015 IBM Corporation 15



Accessing Destination within Flightinfo

& DFDL Test - DFDL/PNR.tpfdf.dfdl.xsd - IBM Integration Toolkit - C:\Users\IBM_ADMIN

MIN\IBM\IIBT =[0] x|
File Edit Navigate Search Project Run Window Help
wh RN @G P I G e |
|Quick Access I 7 | [ Integration Development | DFDL Test
= | [6) *PNR.tpfdf.dfdl.xsd 52 =E
£ B & = A B = .
[2¢ || Test Parse Model Test Serialize Model Hide properties Show all sections Focus on selected Show quick outine 1
[Ej’ # [¢] AddressRecord LREC90 4} = Representation Propert \_[E| Asserts and Discrimin |
o = [¢] FightHistoryRecord LRECAO -
_ =) NumFights byte [<type fiter text> FEIx% BE|e
= [¢] FiightInfo =
= ces Sequence Property Value (2) :J
# [¢] Flight Min Occurs [S) =21
[e] Origin string Max Occurs [§] unbounded —
| Destination string = Occurs Count Kind expression
# [¢] FactsRecord LRECBO Occurs Count  {../NumFights}  ...| =]
e - v
il i [e] Serlv»ceRecord LRECCO’ » Sample Test Data
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Accessing elements within arrays

DFDLHandle ArrayHdl;

ArrayHdl = tpf dfdl createChildHandle (dh, “FlightInfo”, NULL, 3,
Q)7

pDestInfo = tpf dfdl getElementInfo (ArrayHdl, "“Destination”, NULL,
1, 0);

dfdlhdl - The parent DFDL API handle that is associated with the DFDL structure to be
processed.

element_name - A pointer to the name of a complex element in the data stream that
you want to create the new handle for.

xml_namespace - A pointer to the XML namespace of the element. If you do not
specify this parameter, the namespace is the same as the namespace of the schema
file that is used to create the parent DFDL API handle.

occurrence - The occurrence of the complex element in the data stream when the
element is an array. A value of 0 is not valid.

option - Specifies the processing option for this function. Specify the following value:
0 - No special processing is requested.

In
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XML Schema




XML Schema components

schema definition
import/include declarations
complexType definitions

root element definitions
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Schema Definition

<xs:schema xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
tpfdf/PNR"

targetNamespace="http://www.ibm.com/xmlns/prod/ztpf/dfdl/

xmlns:dfdl="http://www.ogf.org/dfdl/dfdl-1.0/"

xmlns:ibmSchExtn="http://www.ibm.com/schema/extensions"
tpfattributes™"

xmlns:nsO0="http://www.ibm.com/xmlns/prod/ztpf/dfdl/tpfdf/PNR"
xmlns:tddt="http://www.ibm.com/xmlns/prod/ztpf/xml/1ib/
tpfbase">

xmlns:tpfbase="http://www.ibm.com/xmlns/prod/ztpf/dfdl/1lib/

© 2015 IBM Corporation
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XML Namespaces

A key component of a schema definition is defining the namespaces.

A namespace is similar to a header file name in C in that it's a unique
identifier for a resource containing definitions you want to have access
to.

The targetNamespace is the unique identifier for all schema
components in the current document.
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z/TPF Namespace Convention for DFDL

z/TPF namespace:
http://www.ibm.com/xmins/prod/ztpf

DFDL filenames are appended in reverse order to create a unique
namespace per filename.

PNR.tpfdf.dfdl.xsd becomes:
dfdl/tpfdf/PNR

Resultant namespace:
http://www.ibm.com/xmins/prod/ztpf/dfdi/tpfdf/PNR

© 2015 IBM Corporation
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z/TPF DFDL Filename Convention

Format: <filename>.<resource type>.dfdl.xsd

DFDL filenames end in .xsd (XML schema definition) to make them
easily recognizable to XML or DFDL editors.

The file extension of .dfdl.xsd allows common deployment to
recognize it as a DFDL file.

Examples of <resource type>:
tpfdf: TPFDF definitions
lib: commonly referenced definitions
de/se: data event/signal event message
usr: other user defined definitions
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targetNamespace for PNR.tpfdf.dfdl.xsd

<xs:schema xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="http://www.ibm.com/xmlns/prod/ztpf/dfdl/

tpfdf/PNR"
xmlns:dfdl="http://www.ogf.org/dfdl/dfdl-1.0/"
xmlns:ibmSchExtn="http://www.ibm.com/schema/extensions"
xmlns:nsO0="http://www.ibm.com/xmlns/prod/ztpf/dfdl/tpfdf/PNR"

xmlns:tddt="http://www.ibm.com/xmlns/prod/ztpf/xml/1ib/

tpfattributes™"
xmlns:tpfbase="http://www.ibm.com/xmlns/prod/ztpf/dfdl/1lib/

tpfbase">
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targetNamespace in the DFDL editor

File Edit Navigate Search Project Run Window Help

w RS FEBYOYRY Sy v v Sy v =
|quck Access 21 Hlntegration Development 2 DFDL Test

[6] PNR.tpfdf.dfdl.xsd &2 PNR.tpfdf.dfdl.xsd stdhd.lib.dfdl.xsd = 8 |8

kb kg B A iR » =

Test Parse Model Test Serialize Model Show properties Hide empty sections Focus on selected 2 [2

O
B

[ Namespace | http://www.ibm.com/xmins/prod/ztpf/dfdl/tpfdf/PNR | Change namespace |

&

&

& =T
82 vSchema AR BRPJ B8 ctbhbbE
o

2

~Schema References AR
A schema file in the same namespace uses an include. A schema file in a different namespace uses an import.

IImports tpfbase.lib.dfdl.xsd | http://www.ibm.com/xmins/prod/ztpf/dfdl/ib/tpfbase ’

K —
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Namespace Prefixs

XML uses qualified names

gualified name format:
<namespace prefix>:<name>

Example:
<XS:schema

xmlns:xs="http://www.w3.0rg/2001/XMLSchema"

The namespace prefix helps create uniqueness when multiple XML
schema/DFDL documents are involved.

Namespace prefixs are assigned using:
xmlns:<namespace prefix>=<namespace>

F)
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Namespace Prefixs for PNR.tpfdf.dfdl.xsd

<xs:schema xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
tpfdf/PNR"

targetNamespace="http://www.ibm.com/xmlns/prod/ztpf/dfdl/
xmlns:dfdl="http://www.ogf.org/dfdl/dfdl-1.0/"
tpfattributes™"

xmlns:ibmSchExtn="http://www.ibm.com/schema/extensions"

xmlns:nsO0="http://www.ibm.com/xmlns/prod/ztpf/dfdl/tpfdf/PNR"
xmlns:tddt="http://www.ibm.com/xmlns/prod/ztpf/xml/1ib/
tpfbase">

xmlns:tpfbase="http://www.ibm.com/xmlns/prod/ztpf/dfdl/1ib/
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Import/Include Declarations

<xs:import namespace="http://www.ibm.com/xmlns/prod/ztpf/dfdl/1lib/
tpfbase"
schemalLocation="tpfbase.lib.dfdl.xsd" />

In
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Locating Namespaces

The import declaration associates an XML namespace with the file
containing the definitions for that namespace.

On z/TPF all DFDL files are loaded to a single directory so the
location should not include any subdirectories.

Imports are used for files that have different targetNamespaces while
Includes are used for files that share the same targetNamespace.
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tpfbase import in the DFDL editor

File Edit Navigate Search Project Run Wlndow Help

w B EE o Bt D AnaIE AR e Ao Rl I eI i
|chk Access 21 H - Integration Development 2 DFDL Test

[6] PNR.tpfdf.dfdl.xsd &2 PNR.tpfdf.dfdl.xsd stdhd.lib.dfdl.xsd = 8 |8

B B = A B ° =

=
= || Test Parse Model Test Serialize Model Show properties Hide empty sections Foclis on selected 2
% 'SChema_/Q@@QB#J >l@@|u—hc‘b B E
o
(1]

DH

o—
{Z%
B

[ Namespace | http://www.ibm.com/xmins/prod/ztpf/dfdl/tpfdf/PNR | Change namespace |

~Schema References _J_,/-"' A X
A schema file in the same namespace uses an include. A schema file in a different namespace uses an import.

|Imports tpfbase.lib.dfdl.xsd | http://www.ibm.com/xmins/prod/ztpf/dfdl/ib/tpfbase ]

R
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complexType Definitions

<xs:complexType name="LREC80" tddt:lrecId="80">
<xs:sequence>

dfdl:length="25" tddt:offset="3"
</xs:sequence>

<xs:element name="PassengerName" type="xsd:string"

tddt:origName="DR26PNA" tddt:tpfType="C"
</xs:complexType>

/>

© 2015 IBM Corporation
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Defining Complex Data Types

A complexType is similar to a C struct. Provides a way for referencing
reusable data layouts.

complexType names do not appear anywhere in an XML or JSON
document and cannot be used as root elements. They are in essence
names for internal data definition use only.

Named complexType definitions can only appear at the top level of a
schema definition.

Element names and complexType names can be the same.

© 2015 IBM Corporation 32



complexTypes in the DFDL editor

& Integration Development - DFDL/PNR.tpfdf.dfdl.xsd - IBM Integral =l BT
File Edit Navigate Search Project Run Window Help

i~ = H®BETOYQRY Sy SI v Gow v

=) |QU'CK Access I & HFD Integration Development  DFDL Test
& |[d] PNR.tpfdf.dfdl.xsd &2 | PNR.tpfdf.dfdl.xsd | [-] stdhd.lib.dfdl.xsd ‘ = 8 |8
i B E = 2 B =
= || Test Parse Model Test Serialize Model Show properties Hide empty sections Foclis on selected [2¢
oo ~Complex Types Hl g ® s xR = gf
‘zf A complex type defines the elements and groups that represent a structure. ‘;
¥ Name Type Min Occurs = Max Occurs
=[] DFLREC

= == sequence

[ellrecLength  unsignedShort
[e] IrecKey hexBinary

# £+ choice
Add a Local Element

Name
= ] LREC70
= == sequence
[e] PassengerNumber
Add a Local Element

Type

string

R R
e e

Min Occurs | Max Occurs
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Root Element Definitions

<xs:element dfdl:lengthKind="implicit"“ ibmSchExtn:docRoot="true"
name="testMessage"“ type="ns0:PrefixedLREC"/>

In
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Root Element FAQ

What is a root element?

A root element encompasses the body of the data description (or in
XML terms, all other elements).

XML requires a root element.

Do | need a root element if I'm not going to use an XML format of the
data or if this file is just for defining complexTypes?

Yes, the DFDL editor uses this to test parsing and serialization.
Since DFDL is based on XML schema, a root element is assumed.

Elements are either complex or simple, just like a field in C is either a
struct or a primitive data type. Root elements are complex. Complex
elements are composed of a “sequence” of elements and/or “choice”
of elements.
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root element of testMessage in the DFDL editor

-|o] x|
File Edit Navigate Search Project Run Window Help
o S Gr e B yQDyQ v v iy vt O vl.—'
= | Quick Access I 74 || Integration Development 2 DFDL Test
= 4@ PNR.tpfdf.dfdl.xsd £2 | |- PNR.tpfdf.dfdl.xsd || stdhd.lib.dfdl.xsd = & |8
i B B = A B =
= || Test Parse Model Test Serialize Model Show properties Hide empty sections Foclis o selected [ai
ta N =
S| ~Messages " H| @ T ¢ %X | B & oz
% || A message is a global element that models an entire document of data. o
¥ B
Name Type Min Occurs Max Occurs
= [e] testMessage PrefixedLREC
=l === seQUENnce
# [e] LRECPrefix
# [e] DFLREC DFLREC 1 1

Add a Local Element
v
4 | I )I

IIn
m
@
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DFDL Annotations




z/TPF supported DFDL annotations

“long form” v “short form” annotations
Element length

Element occurrence

Choice lengths

Discriminators

DFDL default values
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“long form” v “short form”

<xs:annotation>

DFDL in “long form” (DFDL annotation):

<xs:element name="PassengerName" type="xs:string">

<xs:appinfo source=="http://www.ogf.org/dfdl/">
<dfdl:element dfdl:length="25"/>
</xs:appinfo>

</xs:annotation>
</xs:element>

DFDL in “short form” (DFDL attribute):
dfdl:length="25"/>

<xs:element name="PassengerName" type="xs:string"

Both have the exact same meaning.

© 2015 IBM Corporation
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Element Length Specification

z/TPF supports 2 ways of specifying an element length through the
DFDL “lengthKind” attribute.

lengthKind="explicit” means the DFDL attribute of “length” contains
the length information. This is the default as found in
tpfbase.lib.dfdl.xsd.

lengthKind="implicit” means the length is inferred.

byte,unsignedByte 1
short,unsignedShort 2
int,unsignedint,float,boolean 4
long,unsignedLong,double,date,time,dateTime 8
string,hexBinary maxLength facet

decimal,integer, nonNegativelnteger Not allowed
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Element Length Example

<xs:element dfdl:lengthKind="implicit" name="LRECPrefix">
<xs:complexType>
<xXs:sequence>

<xs:element dfdl:length="4" name="size"
type="xs:unsignedInt"/>

<xs:element dfdl:length="2" name="spare"
type="xs:hexBinary"/>

</xs:sequence>
</xs:complexType>

</xs:element>

© 2015 IBM Corporation
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Implicit Length in DFDL editor

o (=l

File Edit Navigate Search Project Run Window Help

o = HEAUYR Y v Oy | =
|Quick Access | 5 Integration Development l  DFDL Test
& ||o) stdhd.lb.dfdl.xsd | (0] PNR.tpfdf.dfdl.xsd 52 = 8
ﬁ:—" E Eo O - [E E ® e
(¢ || Test Parse Model Test Seriaize Model Hide properties Show all sections Focus on selected Show quick outiine 1
[E} = [¢] testMessage PrefixedLREC | = Representation Prope ™\ 1
B = === sequence 1 1 ?
. LRECPrefix (Element )
® = [¢] LRECPrefix 1 1 el (Eicnent) ol
B == sequence 1 . > [FRIx%k| =a|
[e] size unsignedInt 1 1
(e] spare hexBinary 1 1 Property Value 4]
® [¢] DFLREC DFLREC 1 1 = Content —
Add a Local Element Length Kind implicit
= Occurrences v
< | B
v
7 I I , » Sample Test Data

In
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Explicit Length in DFDL editor

=1o] x|

File Edit Navigate Search Project Run Window Help

. = BE Uy Ry v v Oy v O
|Quick Access 7 | [ Integration Development | & DFDL Test
5 | (o] stdhd.ib.dfdl.xsd  |[6) PNR.tpfdf.dfdl.xsd 52 =zan
E:_- Es Eg B & LEl B » -
[0 || Test Parse Model Test Serialize Model Hide properties Show all sections Focus on selected Show quick outiine 1
'E} = [¢] testMessage PrefixedLREC Bl = Representation Prope . ™2
& =l === sequence 1 1 5
e i (2)
& = [€] LRECPrefix 1 1 size (Element)
=l === seqUEeNnce 1 1 ID—’I_{—#@|X&’ BB e
le] size unsignedInt 1 1
e] spare hexBinary 1 1 Property Value =
# [¢] DFLREC DFLREC 1 1 = LengthKind 2 explict __ g
Add a Local Element Length -+
Length Units = bytes «
<] | B
v
< I I > » Sample Test Data

In
E)

© 2015 IBM Corporation



Element Length Units Specification

z/TPF supports 2 units of length through the DFDL “lengthUnits”
attribute.

lengthUnits="bytes” means the length is specified in terms of
number of bytes. This is the default as found in tpfbase.lib.dfdl.xsd.

lengthUnits="bits” means the length is specified in terms of number
of bits. Bit lengths can only be used for numeric types and boolean.
Be careful using signed numeric types with a bit length field.
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Element Length Units Example - DSECT

STDCTL&CG1 DS B CONTROL BYTE
TPEFDEF BIT SETTINGS:
BIT O 0=ORDINAL NUMBER IN STDPGM
1=FILE ADDRESS IN STDPGM OR
HEX ZERO IF OFFL. CREATED
BIT 1-3 VALUE BLOCKSIZE
0=BLOCKSIZE 381
1=BLOCKSIZE 1055
2=BLOCKSIZE 4095
3-7=IBM RESERVED
BIT 4 0=PRIME BLOCK
1=CHAIN BLOCK
BIT 5 1=FTILE REQUIRED
BIT 6-7 VALUE POOLTYPE
0=POOLTYPE O
1=POOLTYPE 1
2=POOLTYPE 2
3=IBM RESERVED

bl . D S S S I R U S D S S I o

In
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© 2015 IBM Corporation

45



Element Length Units Example - DFDL

<xs:choice>
<xs:sequence>
<xs:element name="FA in stdpgm" type="xs:boolean"
dfdl:length="1" dfdl:lengthUnits="bits"/>
<xs:element name="BlockSize" type="xs:unsignedByte"
dfdl:length="3" dfdl:lengthUnits="bits"/>
<xs:element name="ChainBlock" type="xs:boolean"
dfdl:length="1" dfdl:lengthUnits="bits"/>
<xs:element name="FileRequired" type="xs:boolean"
dfdl:length="1" dfdl:lengthUnits="bits"/>
<xs:element name="PoolType" type="xs:unsignedByte"
dfdl:length="2" dfdl:lengthUnits="bits"/>
</xs:sequence>
<xs:element name="stdctl" type="xs:unsignedByte"
dfdl:length="1"/>
</xs:choice>

1
i
]|
34

|||
[

7]
iﬂ
e
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Length Units in the DFDL editor

@ DFDL Test - DFDL/stdhd.fib.dfdl.xsd - IBM Integration Toolkit - C:\Users\IBM_ADMIN\IBM\IIBT10\works - 0| x|
File Edit Navigate Search Project Run Window Help
Nyl e ad AL Bl ANE AR A eeh da e e =
|Quick Access [ 7 | [ Integration Development I 3 DFDL Test
5 |[o] PNR tpfdf.dfdlxsd | [C] PNR.tpfdf.dfdlxsd | [ stdhd.ib.dfdlxsd | (g *stdhd.ib.dfdlxsd 5 | = &
(24 || Test Parse Model Test Serialize Model Hide properties Show all sections Focus on selected Show quick outiine Create logical instance
E} ¢ RecordCode byte 1 1 4 | = Representation Prope \_®J= Variables_z'[ i
kg = £ choice 1 1 ) 5
B = - sequence 1 1 BlockSize (Element) (2,
: le] FA_in_stdpgm __ boolean 1 1 i -
SLLS < fitter text> | 5@ X H B2
| L] BlockSize unsignedByte 1 1 | I ype | ’Eh | % | - |
(€] ChainBlock boolean 1 1 Property | value &=l
[¢] FileRequired boolean 1 1 — = Length Kind 2, explicit i
[e] PoOIType unsignedByte 1 1 Length 3
(e] stdctl unsignedByte 1 1 Length Units bits ﬂ
(e] ProgramName string 1 1 ¥,
7 ' | 5 » Sample Test Data

|||
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II| 1
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Element Occurrence Specification

z/TPF supports 2 ways of specifying an element occurrence (array
size) through the DFDL “occursCountKind” attribute.

occursCountKind="fixed” means the minOccurs and maxOccurs
attributes are equal and contain the number of occurrences. This is
the default as found in tpfbase.lib.dfdl.xsd. minOccurs and
maxOccurs both have default values of 1.

occursCountKind="expression” means the DFDL attribute
“occursCount” contains the occurrence information. minOccurs and
maxOccurs specify the lower and upper boundaries respectively.
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Element Occurrence Example

<xs:element dfdl:length="1" name="NumFlights"
tddt:offset="3" tddt:origName="DR26SP1" tddt:tpfType="C"
type="xs:byte"/>

<xs:element dfdl:length="11"
dfdl:occursCount="{../NumFlights}"
dfdl:occursCountKind="expression" maxOccurs="unbounded"
name="FlightInfo" tddt:offset="4"
tddt:origName="DR26FLI">

In
@
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Element Occurrence in the DFDL editor

=10l x|
File Edit Navigate Search Project Run Window Help
CryEHE o BB QYA yrlv v Oy vl AT
I(;gi_nck Access I 2] | [ Integration Development m
(6] *PNR.tpfdf.dfdl.xsd 52 =|
B E =] & E & ™
Test Parse Model Test Serialize Model Hide properties Show all sections Focus on selected Show quick outline 1

# [e] AddressRecord LRECI0 a
=l [¢] FightHistoryRecord LRECAQ
= == seqUENnCe
(e] NumFlights byte
= [e] FightInfo
= == sequence
# (] Fiight
[e] Origin string
le] Destination string
# [e] FactsRecord LRECBO
. + (€] ServiceRecord LRECCO’ 2
e ——_—

= Representation Propert \_E! Asserts and Discrimin |

G

-

FlightInfo (Element)

|<type fiter text> E@l X% | @ BE|e
Property Value @) |4
Min Occurs [S) - |
Max Occurs [S) unbounded e
= Occurs Count Kind expression
Occurs Count  {../NumFlights} | ﬂ

» Sample Test Data
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Choice Length Specification

The DFDL “choiceLengthKind” attribute works similarly to the DFDL
“lengthKind” attribute however it can only be used on a choice
declaration.

Instead of using the DFDL “length” attribute, there's a DFDL
“choicelLength” attribute

The units of length is always in bytes
choiceLengthKind of “implicit” is the default

Specifying a length for a choice better resembles how a union would
work in C or how an “ORG ,” would work in assembler.
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Choice Length Example

The following C union

union {

char small;

int medium;

/* 1 byte field */
/* 4 byte field */
long large; /* 8 byte field */
}
could become

<xs:choice dfdl:choicelLengthKind="explicit" dfdl:choicelLength="8">

<xs:element name="small" type="xs:byte" dfdl:length="1"/>
</xs:choice>

<xs:element name="medium" type="xs:int" dfdl:length="4"/>

<xs:element name="large" type="xs:long" dfdl:length="8"/>
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Discriminator Annotations

Discriminators are a true/false test of existence for some component
of the logical format of the data.

Discriminators can be used on element, sequence, choice, and
simpleType declarations.

Discriminators are used only during parsing, not serialization. They
are not really meant to validate data.
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Discriminator Example

<xs:element dfdl:length="1" name="lrecKey" type="xs:hexBinary"/>
<xs:choice>
<xs:element dfdl:lengthKind="implicit"
name="PassengerNumberRecord" type="nsl:LREC70">
<xs:annotation>
<xs:appinfo source="http://www.ogf.org/dfdl/">
<dfdl:discriminator>{../lrecKey eq xs:hexBinary('70')}
</dfdl:discriminator>
</xs:appinfo>
</xs:annotation>
</xs:element>
<xs:element dfdl:lengthKind="implicit"
name="PassengerNameRecord" type="nsl:LREC80">
<xs:annotation>
<xs:appinfo source="http://www.ogf.org/dfdl/">
<dfdl:discriminator>{../lrecKey eq xs:hexBinary('80')}
</dfdl:discriminator>
</xs:appinfo>
</xs:annotation>

</Xs:element>

£, © 2015 IBM Corporation
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Discriminator for PassengerNumberRecord

& DFDL Test - DFDL/PNR.tpfdf.dfdl.xsd - IBM Integration Toolkit - C:\Users\IBM_ADMIN\IBM\1
File Edit Navigate Search Project Run Window Help

Ll

BT10 =10 x|

i

[
&,
(=

)

v Ulgjf_ﬂ ig?sg?%v.;"vj v .l ow ow vl.-' Sy =
|Quick Access | [ | 5 Integration Development | €2 DFDL Test
[d) PNR.tpfdf.dfdl.xsd 52 | [ PNR.tpfdf.dfdlxsd | [ stdhd.ib.dfdlxsd | (0] *stdhd.ib.dfdlxsd | 5

Es o =

=

»

LE] 1=

Test Parse Model Test Serialize Model Hide properties Hide empty sections Focus on selected Show quick outine 1 M

s Bkt At

# [e] LRECPrefix
= [¢] DFLREC
= == sequence
le] IrecLength
[e] IrecKey
= £+ choice

;I £ Representation Proper IIEJ Asserts and Discrimi\

| + [e] PassengerNumberRecord

* [e] PassengerNameRecord
+ [e] AddressRecord

# [e] FlightHistoryRecord

# [e] FactsRecord

# [[e] ServiceRecord

DFLREC @® Discriminator A
Jbird Discriminator defines a test to be used when res
unsignedShort point of uncertainty such as choice branches ot
hexBinary optional elements. Discriminator is used only wh
parsing data to resolve the point of uncertainty
of the alternatives. Only discriminators with test
LREC70 expressions are supported in the current IBM D
LREC80 implementation.
LRECS0
e Test Kind | Test Condition |—
LRECBO
LRECCO 'I expression ; {../IrecKey eq xs:hexBinary('70")} «
» 4 >

© 2015 IBM Corporation

55



Discriminator for PassengerNameRecord

=10 x|

File Edit Navigate Search Project Run Window Help
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l2¢ || Test Parse Model Test Serialize Model Hide properties Hide empty sections Focus on selected Show quick outline 1
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l'[f; = [¢] DFLREC DELREC @ Discriminator j
: =l === sequence b Discriminator defines a test to be used when res
] IrecLength unsignedShort point of uncertainty such as choice branches or
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2 & choi parsing data to resolve the point of uncertainty
= Sl of the alternatives. Only discriminators with test
# [¢] PassengerNumberRecord LREC70 expressions are supported in the current IBM D
[ + (€] PassengerNameRecord LRECS80 implementation.
+ [e] AddressRecord LREC90
+ |e i P,
= le] FlightHistoryRecord LRECAO Testikind | Test Condition |__
* [e] FactsRecord LRECBO - ; i
# [¢] ServiceRecord LRECCO = expuessn | | Jreckey-eqxsthexBinan(50)) iy
<J I 2 KH I »
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DFDL Defaults (tpfbase.lib.dfdl.xsd)

DFDL attribute default values are currently hard coded on z/TPF.

tpfbase.lib.dfdl.xsd contains the equivalent default value settings in a
DFDL “format” annotation for portability to other platforms (as well as
DFDL editor).

Summary: Don't change tpfbase.lib.dfdl.xsd
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DFDL Expressions




DFDL Expressions

Expression syntax
EXxpression types

Literals

Node (element) references
Type casting
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DFDL Expression Syntax

DFDL Expression

= “{“ Expr “}”
Expr := ExprSingle
ExprSingle := IfExpr | OrExpr
IfExpr ti= “if” W (Y™ Expr “)” “then” ExprSingle “else” ExprSingle
OrExpr = AndExpr ( “or” AndExpr )*
AndExpr = ComparisonExpr ( “and” ComparisonExpr )*
ComparisonkExpr ::= AdditiveExpr ( (ValueComp) AdditiveExpr )?
AdditiveExpr ::= MultiplicativeExpr ( (“+” | “=") MultiplicativeExpr )*
MultiplicativeExpr ::= ValueExpr ( (“*” | “idiv” | “mod”) ValueExpr )*
ValueExpr ::= PathExpr

ValueComp = Yeqg” | “ne” | “1t” | “le” | Y“gt” | “ge”

PathExpr ::= (V/” RelativePathExpr?) | RelativePathExpr
RelativePathExpr = StepExpr ( “/” StepExpr )*
StepExpr = FilterExpr | AxisStep

AxisStep := ReverseStep |

ForwardStep
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ForwardStep

DFDL Expression Syntax (cont'd)

AbbrevForwardStep

AbbrevForwardStep
ReverseStep

NodeTest
AbbrevReverseStep

= AbbrevReverseStep
NodeTest = NameTest
NameTest ::= Qname
FilterExpr = PrimaryExpr
PrimaryExpr ::= Literal | ParenthesizedExpr | FunctionCall
Literal ::= NumericLiteral | StringLiteral
NumericLiteral ::= Integerliteral
ParenthesizedExpr = (Y Expr? W)”
FunctionCall ::= Qname “(“ ExprSingle “)”
Oname = ([A-Za-z ][A-Za-z0-9 -]1*[:])>
IntegerLiteral = (N7 ] “M7)? [0-91+
StringlLiteral = (""" [~

[A-Za-z] [0-9A-Za-z -]*
'Ill) | (\\'/I

[~7]*

\\'/I)
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DFDL Expressions

DFDL uses a subset of XPath expressions.
DFDL expressions are enclosed within curly braces: “{* “}"
Only DFDL annotations/attributes can contain DFDL expressions, not
normal XML schema components.
dfdl:length
dfdl:occursCount
dfdl.choiceLength
dfdl:discriminator

A DFDL Expression Builder is found in the DFDL editor using
CTRL+SPACE.
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Expression Builder in DFDL editor
& xpath Expressonpuger _ ol x|

XPath Expression Builder 5 S

Select the target from the Schema viewer, Function viewer or Operator viewer and drag and drop the
nodes in the source viewer below.

Data Types Viewer XPath Functions Operators
#-[e] nsl:testMessage : PrefixedLREC -[x String --and B
9= $dfdl:binaryFloatRep : string -% Boolean -eq
-69= $dfdl:byteOrder : string ~I5;% Numeric - ne _J
9= $dfdl:encoding : string (3 NodeSet =
(= $dfdl:outputNewLine : string ¢ Axes -l
gt
. ge =

] show XML Schema groups
XPath Expression

» Namespace settings

L

® Firish | Cancel
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DFDL Expression Types

conditional expressions (if,then,else)
equivalent to C except there is always an else
logical expressions (and,or)
equivalent to &&,|| in C
these are not bitwise operations

relational expressions (eq,ne,lt,le,gt,ge)
equivalent to ==,I=,<,<=>>=in C

arithmetic expressions (+,-,*,idiv,mod)
equivalent to integer arithmetic in C of +,-,*,/,%
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DFDL Literals

z/TPF supports 2 types of literals:
Integer literal
Example:

<xs:element name="Version" type="xs:byte"
dfdl:length="1"/>

<xs:element name="Name" type="xs:string" dfdl:length="{1if
(../Version gt 2) then 16 else 8}"

String literal
These are enclosed in either single (‘) or double (“) quotes.

Example:

<xs:element name="Code" type="xs:string" dfdl:length="1"/>
<xs:element name="Name" type="xs:string" dfdl:length="{1if
(../Code eq "Q") then 16 else 8}

In
F)
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Node References (XPath location paths)

Node references work very similar to how hfs directories are
navigated. Elements can be thought to be the equivalent of a
directory names.

Two methods of locating an element:
Absolute path: /<root element>/<path>
Relative path: ../<path> or ./<path> preferred method
“..” references the parent element in the tree

= This is used in DFDL expressions for discriminators and DFDL attributes
on element definitions.
“.” references the currently processed element in the tree

= This is used in DFDL expressions for discriminators on sequence and
choice declarations.
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Parent Item ("..") example

<xs:choice>

<xXs:annotation>

<xs:element dfdl:length="1" name="lrecKey" type="xs:hexBinary"/>
<xs:element dfdl:lengthKind="implicit"

name="PassengerNumberRecord" type="nsl:LREC70">

</dfdl:discriminator>

</xs:appinfo>

<xs:appinfo source="http://www.ogf.org/dfdl/">
<dfdl:discriminator>{../lrecKey eq xs:hexBinary('70"')}

</xs:annotation>
</xs:element>
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(13

Context Item (

) example

<xs:complexType name="LRECCO" tddt:lrecId="CO0">
<xXs:sequence>

type="xs:byte" />

<xs:element dfdl:length="1" name="ServiceCode"“
<xs:choice>

<Xs:sequence>

tddt:offset="3" tddt:origName="DR26SVC" tddt:tpfType="X"

<xXs:annotation>

</dfdl:discriminator>

</xs:appinfo>

<xs:appinfo source="http://www.ogf.org/dfdl/">
<dfdl:discriminator message="">{./ServiceCode eg 1}

</xs:annotation>
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Type casting

Comparison expressions require the same data type for the compare.
DFDL expressions create casts through constructor functions.
z/TPF supports the following type casts in DFDL.:

numeric types

boolean

hexBinary

Example:
{../lrecKey eq xs:hexBinary('80")}

casts the string literal ‘80’ to a hexBinary value of 0x80 to compare to
the data in element IrecKey.

F)

© 2015 IBM Corporation 69



References

DFDL tutorials created by the DFDL Working Group at the
Open Grid Forum

http://redmine.ogf.org/dmsf/dfdl-wg?folder_1d=5485

DFDL developerWorks tutorials
http://ibm.biz/startdfdl

DFDL specification reference

http://www.ogf.org/dfdl
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