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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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Step 1: Generating DFDL for TPFDF

ZUDFM DESCRIPTOR

F)

Uses MLS information to create DFDL information.
Future: method for creating DFDL for find/file.

Creates a DFDL file (.tpfdf.dfdl.xsd extension) in UTF-8 encoding to
ftp in binary mode.

Example:

zudfm descr file-dr26bi

CSMP0097I 10.51.41 CPU-B SS-BSS SSU-HPN IS-01

UDFMO561I 10.51.41 DR26BI FILE DESCRIPTOR BUILD STARTED
/etc/ztpfdf/descr/DR26BI.tpfdf.dfdl.xsd

UDFMO562T 10.51.41 DR26BI FILE DESCRIPTOR BUILD COMPLETE.
FILES CREATED.
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Step 2: Customizing DFDL

Create meaningful element names

Verify generated data types

Create discriminators for conditional data
Create expressions for variable length fields
Create expressions for variable size arrays

Customizations when using DFDL outside z/TPF
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Before you begin

A DFDL editor is included with the Integration Toolkit, part of IBM
Integration Bus for Developers (no charge license)
Acquiring v9:
http://www.ibm.com/developerworks/downloads/ws/wmbd/

Enrolling in v10 open beta:
http://ibm.biz/iibopenbeta

Create either a general project or data design project in the Toolkit.
Other project types may also work.

Import ../base/tpf-fdes directory on linux or copy the
tpfbase.lib.dfdl.xsd file (shipped with z/TPF) to your DFDL working
directory.
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Create meaningful element names

The generated element names are either generic names or obscure
DSECT names.

The element names in DFDL are what will appear in XML/JSON or
how it will be referenced across platforms.

complexType names can be left alone as they will not appear
anywhere
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TPFDF DSECT

DR260RG&CG1 EQU * START VARIABLE DATA PER LREC

*
LR IR e b b b b b b b b b b i b b b b b b b b b b b b b b b b b b b b I b b b i b b b b b b i b b i b b b e b g i

* PASSENGER NUMBER LOGICAL RECORD *
R R R R R R L 2 E R R e
DR26PNO&CG1 DS CL8 PASSENGER NUMBER
DR26E70&CG1 EQU * END OF LOGICAL RECORD WITH KEY = X'70"
*
ORG DR2Z260RG&CGI

R b b b b b b b b b b b b A b b b b b b b b A b b i b b i b b i b b i b b b A b b b b b i b b A b b i b i i i ¢

* PASSENGER NAME LOGICAL RECORD *
Ak kk Ak kA ko kA Ak kA ko kA Ak kA Ak kA Ak ok kA hk kA kkkkk ok ok k ok k k& kkkx Kk kk*x
DR26PNA&CG1 DS CL25 PASSENGER NAME
DR26E80&CG1 EQU * END OF LOGICAL RECORD WITH KEY = X'80'
*
ORG DR2Z260RG&CG1

Rl i b A i i A i i i i b b b b b b b b b b b b b b b b b b b b b b b b i b b b b b b b b b b b b b b b i b i i i i

x ADDRESS LOGICAL RECORD *
Rl d i i i i i i i i b i b b b b b b b b b b b b b b b b b b b b b b b i b b b b b b b i b b b b b b b i b b i i i
DR26ADR&CG1 DS 0CL1 PASSENGER ADDRESS (VARIABLE 1-20)

DR26E90&CG1 EQU * END OF LOGICAL RECORD WITH KEY = X'90'

In
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ZUDFM DESCRIPTOR output

File Edit Navigate Search PrO}ect Run Window Heip

.V s %v A v Ewas B

|Qun:k’ Access

=l

7

J 5 | /% Integration Development | & DFDL Test

(6] DR26BLtpfdf.dfdl.xsd 52

i

Eg

= a

Test Parse Model Test Serialize Model Show properties Show all sectlons Focus on selected

| w—py | \4\.4'\\.1,

LEASFAN S L)) ’

El

= £ choice 1 1
+ (] Irec70 LREC70 1 1

* (€] Irec80 LREC80 1 1

= (] Irec90 LRECS0 1 1

= == seqUence 1 1

L] DR26ADR  string 1 1

+ (€] [recAQ LRECAO 1 1

4 | | 4

7]
T
-
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Meaningful Names

-o] x|
Fie Edit Navigate Search PrO}ect Run Window Help
. E 5120 szl et i
= lQuiCk Access J 2 \ -7 Integration Development | 2 DFDL Test
& | [6) PNR.tpfdf.dfdl.xsd 52 T ®
= B B = A &
(2 || Test Parse Model Test Seriaize Model Show properties Show all sections Focus on selected
9 A ey
[Eg = £ choice 1 1 =
& + [¢] PassengerNumberRecord ~ LREC70 1 1
+ [e] PassengerNameRecord LREC80 1 1
= [¢] AddressRecord LRECS0 1 1
= = seqUEnce 1 1
Le] Address string 1 1
* [¢] FightHistoryRecord LRECAO 1 1 =
% )

In
B
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Verify generated data types

The generated data types are best guess mappings from the DSECT
types.

Character data should be strings while non-numeric, non-character
data should be hexBinary. Strings undergo character encoding
changes when XML/JSON is created.

Numeric data types can be either signed or unsigned but the
assembler DSECT doesn’t contain information on which should be
used.

A byte consisting of various test bits could be changed to a bit-wise
representation, 8 boolean bit fields with a true/false assignment.
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Verify data usage

@ DFDL Test - DFDL/PNR.tpfdf.dfdl.xsd - IBM Integration Toolkit - C:
File Edit Navigate Search Project Run Window Help

D v Eii—.l “lﬁ:l =) l.2'.:' gg’ % v ,:'f," el et R R v | » \‘r“) =
|Q|_nck Access J i | [ Integration Development |0 DFDL Test
5 | [6) *PNR.tpfdf.dfdl.xsd 52 =i |
b3 B B = A B v
20| Test Parse Model Test Serialize Model Show properties Show all sections Focus on selected 2
& = [¢] ServiceRecord LRECCO 1 1 -
kg =) =« geQUENCE 1 1
: Le] ServiceCode hexBinary 1 1
‘ = £> choice 1 1
[+ s Sequence 1 1 J
i === seqUence 1 1
: # == geqUence 1 1 =
4 | ' >

In
E)
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Change to numeric

@ DFDL Test - DFDL/PNR.tpfdf.dfdl.xsd - IBM Integration Toolkit - C:
File Edit Navigate Search Project Run Window Help

iy HE S HEAUAY Ayl vl v Oy | AC
|Quick Access J 7 | [ Integration Development | DFDL Test
& | [6) *PNR.tpfdf.dfdl.xsd 32 =&
%I Es Eo = = = . v
(2|} Test Parse Model Test Serialize Model Show properties Show all sections Focus on selected 2
A =
& =l [€] ServiceRecord LRECCO 1 1 -]
g =) === SRQUENCE 1 1
- (] ServiceCode byte 1 1
' = £ choice 1 1
[+ s Sequence 1 1 J
® = sequUence 1 1
: # == geqUence 1 1 =
% ’

In
E)
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Create discriminators for conditional data

Conditional data is data that is not always present as is often handled
In an assembler DSECT through an ORG or in a C structure through a
union. These types of varying data formats are handled in DFDL
through what is known as a “choice branch”.

DFDL discriminators define a test to be used when resolving a point of
uncertainty such as choice branches or optional elements.

In the following example, the ServiceCode will be used to determine
which data layout follows: the special meal plan or the
unaccompanied minor information.

The expression used is supported as of PJ42994.
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TPFDF DSECT

ORG DR260ORG&CG1

LR IR e b b b b b b b b b b b b b I b b b b b b g b b b b b b b i b b I b b b i b b b b b b i b b b b b b e b b i

* Special Services Record - LREC CO *
b d b I b b I b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b i i b i i b i i i i
DR26SVC&CG1 DS X service code

* 1 - special meal

* 2 - children travel alone

* 3 - alrport assistance
DR26SVO&CG1 EQU ~*

* special meal

DR26MC1&CG1 DS X special meal code for first meal
DR26MC2&CG1 DS X special meal code for the second meal
DR26MC3&CG1 DS X special meal code for the third meal

DR26MNT&CG1 DS OCL1 additional notes
*
ORG DR26SV0O&CG1

children travel alone
DR26AGE&CG1L DS X child's age, 1in hex
DR26GEN&CG]1 DS C gender; Male or Female
DR26CUS&CG1 DS OCLl1 custodian contact info

*

In
F)
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choice branch

=1of x|

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

iy ldl @& G Qv il vl | W v| & =
|Quick Access [ f§ | [ Integration Development | & DEDL Test
& | [6) *PNR.tpfdf.dfdl.xsd 52 =a
Li; E} E E é ;'_l._% E » v
(20 || Test Parse Model Test Serialize Model Hide properties Show all sections Focus on selected Show quick outiine 1
Ej? le} ServiceGode byte 4 | &0~ variables [[E] Asserts and Discrimi "1
o = £ choice ZI
[e] meall byte Test Kind | Test condition | Me
&] meal2 byte Add discriminator
? [e] meal3 byte
: [e] mealServiceNotes string
: [ == sequence
[#] s oA AR AA B b

nm
E)
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Meal plan if ServiceCode =1

(=1 4

CivE @ B QA Yy vl vt O o[ O
|Quick Access I 7 | [ Integration Development | & DFDL Test

& | [6) *PNR.tpfdf.dfdl.xsd 32 S
ii Es g B F=y [E E ” -
[2¢ || Test Parse Model Test Serialize Model Hide properties Show all sections Focus on selected Show quick outiine 1
e [¢] ServiceCode byte 1 & Asserts and Discrimi™_ >
kg = £ choice ' :_l
& Siiscquence NN ‘

(& meal1 | byte Testkind | Test Condition |

(e] meal2 byte expression {./ServiceCode eq 1}

[e] meal3 byte
le] mealServiceNotes string
) == seqUEnce

= |

In
E)
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Unaccompanied minor info if ServiceCode =2

File Edit Navigate Search Project Run Window Help

=13

YR @ G AUTA I vy Oy O T
|Quick Access ’ 7 | [ Integration Development | & DFDL Test
& | [6) *PNR.tpfdf.dfdl.xsd 52 S G
b =l B = A E = ®
' || Test Parse Model Test Serialize Model Hide properties Show all sections Focus on selected Show quick outline 1
A —
[,E‘f L] ServiceCode byte | [E Asserts and Discrimi 2
ko = £ choice ' a
[ﬁa (3 cea Sgguence
e ' Test Kind ] Test Condition I
le] passengerAge byte expression {./ServiceCode eq 2}
[e] passengerGender string
le] custodianContact string
4 == seqUENCe >
4'|' T | 3
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Create expressions for variable length fields

A variable length field is typically some string where the length of the
string may vary.

An expression is used in DFDL to allow the DFDL parser to be able to
calculate the length of a variable length field.

The DFDL “length” attribute can either contain a number for a fixed
length field or an expression for a variable length field.
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Fixed length string

@ DFDL Test - DFDL/PNR.tpfdf.dfdl.xsd - IBM Integration Toolkit - C:\Users\IBM_ADMIN\IBM\ 118 - o] x|
File Edit Navigate Search Project Run Window Help
CyE &S E QU i I e O S
|Quick Access I £ | 5 Integration Development | @ DFDL Test
& | [6) *PNR.tpfdf.dfdl.xsd 52 )
&i—; E ko = & = 15 E
[2¢|| Test Parse Model Test Seriaize Model Hide properties Show all sections Focus on selected Show quick outiine Create logical instance
. €] AQAressRecord LRECIU T " i o o»
= Representation Pro = Variables
g =l [¢] FlightHistoryRecord LRECAO i & [ -
B = = SeqUEnce Destination (Element) (2
(e] NumFlights byte - ,
5 (& Fightinfo |<type fiter text> PRIX%R| BB
= = sequence Property Value BN
# [e] Flight = Length Kind &, expilicit I |
(] Origin string S Length 3
E . [e] Destination string Length Units . bytes =
# [e] FactsRecord LRECBO P I I >
# [e] ServiceRecord LRECCO >
ﬂ ' R » Sample Test Data
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Variable length string

& DFDL Test - DFDL/ PNR.tpfdf.dfdl.xsd - IBM Integration Toolkit - C:\Users\IBM_ADMIN\IBM\ - |El li]
File Edit Navigate Search Project Run Window Help
yEae G Qv vt Gy | O
|Quick Access 7 | [ Integration Development | & DFDL Test
& | [6) *PNR.tpfdf.dfdl.xsd 52 =8
?::' kb kg = =1 [E = Ef
20 || Test Parse Model Test Serialize Model Hide properties Show all sections Focus on selected Show quick outline Create logical instance
[Ef €] IrecKe;’ he;;inaw = Representation Prope \_®9= Variables\[ "
B = £ choice Facts (Element) )
' # [¢] PassengerNumberRecord LREC70
# [¢] PassengerNameRecord LREC80 |<type fiter text> IRk BE|e
lf‘ [e] AddressRecord LRECS0 Property Vokie R
= =
: g i;g;t;::storzRecord :ZEEEQS = Length Kind 2, expilicit s |
= =i L?::ge Length {../..]../LRECPrefix/size -6 -3}
E & Facis S0 Length Units 2 bytes v
: : < | H
# (] ServiceRecord LRECCO
p | | » Sample Test Data
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Create expressions for variable size arrays

A variable size array is a structure or field that can occur any (or N)
number of times.

An expression is used in DFDL to allow the DFDL parser to be able to
calculate the number of occurrences of an element.

The XML schema attributes of “minOccurs” and “maxOccurs” give the
lower and upper bounds of the array.

The DFDL “occursCount” attribute contains the expression for
calculating the size of the array.
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& DFDL Test - DFDL/PNR.tpfdf.dfdl.xsd - IBM Integration Toolkit - C:\Users\IBM_ADMIN\IBN

FlightInfo for every NumFlights

File Edit Navigate Search Project Run Window Help

Grd@o od BB A AR AR A e Ao le ke lwim
|Quick Access I 7 | 5 Integration Development | & DFDL Test
& | [ *PNR.tpfdf.dfdl.xsd 52 =2
£ B & = A B = .
[2¢ || Test Parse Model Test Serialize Model Hide properties Show all sections Focus on selected Show quick outine 1
[Ej' * [¢] AddressRecord LRECS0 4} = Representation Propert \_[E] Asserts and Discrimin |
o = [¢] FightHistoryRecord LRECAO -~
_Le] NumFights byte [<type fiter text> FEIx% BE|e
= [e] FlightInfo
(= oma sequence Pr Operty Va|ue @ :J
# [¢] Flight Min Occurs [S) =21
[e] Origin string Max Occurs [§] unbounded —
| Destination string = Occurs Count Kind expression
# [¢] FactsRecord LRECBO Occurs Count  {../NumFlights} = =
e - v
il '+ [e] ServiceRecord LRECCO’ » Sample Test Data

(=]

|||||l

W f
.-|||II
il
@
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Customizations when using DFDL outside z/TPF

When choosing to transmit binary data defined by DFDL to other
platforms, a number of other customizations can be considered.
Examples:

String encodings other than EBCDIC

Field (element) alignment

Trimming/padding of strings

Changing the floating point representation

Changing XML/JSON numeric or date/time format
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Step 3: Testing DFDL

The DFDL editor in the IBM Integration toolkit can perform a DFDL
parse and serialize test.

A file containing the binary data can be used as input to the DFDL
parse testing to create XML.

A file containing XML can be used as input to the DFDL serialize test
to create binary data.

Future plans include creating a method to more easily extract binary
data from z/TPF to use for DFDL parse testing.
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Step 4: Loading DFDL

DFDL is loaded to z/TPF using common deployment, making the
DFDL information accessible to the system (DFDL APIs, Business
Events, MongoDB, etc).

All DFDL files must have the following file exension: .dfdl.xsd

All DFDL files must be loaded to the following location on z/TPF:

Isysitpf pbfiles/tpf-fdes

DFDL files are automatically deployed by common deployment. Files
are verified and active during loadset activation.
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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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