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The Oakland Software Data Transformer (OSDT) applies standard software engineering principles like
inheritance and automated regression testing to the practice of data transformation. Originally developed in
conjunction with a major EDI managed service provider, its design goals are to support the rapid development
and maintenance of thousands of transformation maps by personnel with only business analyst skills for the
managed service environment.

This paper focuses only on the main benefits of the product for mapping productivity from a user interface point
of view. It does not cover the broader capabilities of the product, runtime execution issues, performance issues,
or implementation issues.

A word about terminology: A structure is the definition of a document type, it corresponds for example to an
EDI transaction definition, XML Schema or DTD. A map is the relationship that converts an instance
(document) of one structure to another. Maps relate exactly two structures.

The following technologies are used to meet these goals:

e Automated regression testing — Instant creation and execution of test cases that are recorded
permanently with the map for future use to verify its correct functioning.

e Integration of test/sample document management — Extensive support is provided for including
multiple applicable sample documents with structure definitions and having these available for execution
during map development. Parts of maps can be executed with one click, down to a single map element.
In addition, a view is available which highlights the selected data in the sample document.

e Integration of specifications (Implementation Guides) and mapping — Most of the information for
how to do the mapping comes from the implementation guides or standards definitions. Implementation
guides can be imported from tools like SpecBuilder and all of IG content is immediately available when
doing mapping. In addition, notes about the mapping can be added.

e Structure Inheritance — Allows structures to be reused and composed for maximum maintainability
and migrations to newer versions of standards or implementation guides.

e Map Inheritance — Allows portions of maps to be composed into other maps, allowing common
mapping functionality to be used and allowing map customization from standard maps.

e Automatic data type conversion — A tremendous amount of time in typical mapping writing mapping
instructions or code converting from one data type to another, particularly with dates. This conversion is
handled completely automatically.

e No programming — The mapping instructions are simple functions, no variables, no coding. With
powerful looping functions, the unique expression tree mechanism, and allowing maps to be chained
together the most demanding mapping requirements can be met. Little special training is required for
mapping personnel. This was validated in the product’s initial development.

e Dependency management — Automatic management of the relationships between all mapping objects
(structures, maps, etc) such that they can be freely moved and renamed.

e Comprehensive search — Allows searching across all mapping objects.

e Unified definition of all structure types (EDI, XML, database, flat) — The standard structure definition
allows all of the above features for all structure types. It also hides the complexities of understanding
XML Schema for example from the mapping users.

e Built on Eclipse technology — Eclipse is one of the leading open source Java development
environments and is constantly adding new features to improve productivity. 1BM, Sybase,
WebMethods, BEA, and many other companies heavily support Eclipse. Since the OSDT is tightly
integrated with Eclipse, OSDT improves “for free” as Eclipse improves.



Transformer Overview

This presents an overview of the major parts of the transformer Ul.
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Expression Panel — Contains the expressions used to do the mapping. In this case it shows that the output ST02

element is mapped to the input ST02 element.




Automated Regression Testing

One of the main principles of software development, and particularly agile technologies like Scrum is that tests
should be developed wherever possible and as close to (or before) the implementation as possible. The OSDT
allows test cases to be developed while you are developing a map.

These test cases remain part of the map definition and can be executed at any time, either for the entire map or a

portion of the map.

Creating and using test cases is simple. When you
are creating a map, as you map each element (or
small collection of elements), you can execute that
element immediately to see the result of the

mapping.
Here we see an example of executing the PartNum

element in the map. It shows all instances of
PartNum (and no other elements).

Press the Create Test Case button to automatically
create a test case based on the inputs and outputs
that were just executed.

Any number of test cases may be associated with
any map elements.

B2 Test Run Output

<POs=s>
<PurchaseOrder>
<Lineltens>
<PartHum>1l< PartNum>
</Lineltens>
<Lineltens>
<PartNum>2< PartNum>
</Lineltens>
</PurchaseQrder>
<PurchaseOrder>
<Lineltens>
<PartNum>89< PartNum>
</Lineltens>
<Lineltens>
<PartNum>105334< PartHum>

¢</Lineltens> N

[ Save to File ] [Create Test Case] [

This shows the created test case for the
PartNum element which is put in its Test
Cases tab. From here you can examine or =
change the input or output values of the test i
case. You can also execute it. ‘

(g gl

Yalidate Optional Yalue Test Cases

- SN

Input Values

Qutput VYalues

o output out$/POs - <no value >

output out$/POsjPurchaseOrder - <no value>

output out$/POs/PurchaseOrder/Lineltems - <no value >
output out$/POs/PurchaseOrder/Lineltems/Parthum - 1
output out$/POs/PurchaseOrder/Lineltems - <no value >
output out$/POs/PurchaseOrder/Lineltems/Parthum - 2
output out$/POs/PurchaseQrder - <no value>

output out$/POs/PurchaseOrder/Lineltems - <no value >
output out$/POs/PurchaseOrder/Lineltems/Parthum - 89
output out$/POs/PurchaseOrder/Lineltems - <no value>
output out$/POs/PurchaseOrder/Lineltems/Parthum - 105334




This shows the execution of all of the current test cases £ Test Execution 52 =im
associated with the map, and that they all passed.

. Maps/SimplefAcmePOToMaAndPa
Note next to the map element name there is the name of

the test case. Runs: 6/6 g Failures: 0
-
g

eou s/PurchaseOrder/Mum - Test1

ek out$/POs/PurchaseOrder/Date - dates
EE]out$,l’POs.fPurchaseOrder.fWhenToSend - Code-ATF
EEout$,fPOs,fPurchaseOrderILineltems - Test1
Erﬂout$,fPOs,fPurchaseOrderILineItems.fPartNum - Testl

And here we see an example of a failing test case. This can be corrected by adjusting the test case, or by
changing the mapping. Often if the mapping changed and resulted in a failing test case, it’s trivial to simply
replace the test case using the same means (above) where it was created.

B2 Test Case outS/POs/PurchaseOrder/Lineltems/PartNum Test1 @

Error - The value for the element is not what was expected. {msg #900)

Expected: 1bad
Actual: 1

Error - The value for the element is not what was expected. (msg #900)

Expected: 2bad
Actual: 2

Bh Maps/Simple/AcmePOToMaAndPa [POs/PurchaseOrder fLineltems/Parthum

Expected Actual
<PO=> ~ <?Eml wversion="1.0" ?> ~
<PurchaseOrder> = <PO=> i
<Lineltens> <PurchaselOrder>
<PartNum>1lbad<-PartNunx <Lineltens> G
</Lineltens> i <PartNum>1<- PartHum>
<Lineltens> </Lineltemns>
<PartNum>2bad<-PartNunx <Lineltens>
</Lineltens> <PartNum>2<-PartHum>
</PurchaseOrder> </Lineltens>
<PurrhaseOrders | s < /Purrchase(rder: oot
< | &

I OK ] [ Cancel




Sample Documents and Integration of Specifications

The figures below show the structure editor.

Integration of Specificationssshows the full descriptive content of the IG/standard. This can also include user
notes. For clarity this is presentédin a more compact “read-only” mode. (Note that only a portion of the

element’s properties is visible).
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Long Desc

This segment, used alone, provides the most efficient method
of providing organizational identification. To obtain this
efficiency the "ID Code" (N104) must provide a key to the
table maintained by the transaction processing party.

/=W N10S Entity Rel:

3 M105 and N106 further define the type of entity in N101,

v
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Highlighting[provided for the selected
element in the sample document. For
EDI segments are automatically broken
on lines, regardless of the separator. The
sample document stays with the structure
and is thus automatically available to any
maps that use the structure. Each
structure may have any number of
sample documents.

On the right is a view of the editable
properties for the same element.

Any kind of user notes can also added
here which can help document the
mappings.

ditable v /Transaction-856/Loop-HL/Loop-N1/N1
: —
Syntax Rules 'R0O203;P0O304
Sequence Id 2200
Default Yalue 7 '
Template Anchor l ¥Path Name
Text Long Desc v
' This segment, used élbne, proviaés the most efficient methad of

providing organizational identification. To obtain this efficiency the "ID

Code" (N104) must provide a key to the table maintained by the

transaction processing party.

M10S and N106 further define the type of entity in N101,

v




Structure Inheritance

Inheritance allows you to
customize.a structure based on
another.

Initially, the customstructure is

from which it inherited (t
standard structure). You custemize
the structure typically by deletin
elements that are not used and
possibly shortening element length
values. You can change anything in
the custom structure.

The benefit of inheritance is when
the standard structure changes,
those changes are automatically
picked up by the custom structure.

You can also see an indication that the element has been modified from the standard.

82 New Structure

Select Method of Creating New Structure

() Import a structure definition, for example XML Schema, or a CS¥ file.

() Create a database join table structure.

O Create a new structure where you manually enter elements.,

(3) Create a structure that is a customization by inheriting from another structure.
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At any time, you can see the differences between a modified element in the custom structure and the standard.
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except selected” feature easily allows
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Version Upgrades

The inheritance mechanism
easily allows upgradinggtq
a new standard version,
simply by changing the
inherited structure.

Note that the version
upgrade mechanism is not
specific to EDI; it works
with any type of structure.
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When a map using
this structure is
subsequently
accessed, it will report
these validation
errors because of the
version upgrade,

Deleted-etéments are
also indicated, but
their mapping data

/E atructures/CustomB8S6 JTransaction-856/ST/STOZ

Warning {Output) - An element previously referred to in a map no longer exists in the underlying structure

/@ MapsfCustomB56 XML fTransaction-856{Loop-HL{TD3

Wﬁn?g {Output) - & new element has been added to the structure underlying the map elements. {msg #1

Structures/CustomB856 JTransaction-856/Loop-HLjLoop-TD3

8 Validation Results \

Warning {Output) - & new element has been added to the structure underlying the map elements. (msqg #1]

remains in the map until you copy it elsewhere or delete it.

The map indicates the elements that are no longer valid.

-
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M TD305 Weight
< |

= @ TD3 Carrier Detalls (Equnpment)
\»@
- TD302 Equipment Initial
: @ TD303 Equipment Number
@ TD304 Weight Qualifier

StructuresfCustomB8S

VVaIuerj Test Cases |
= & Concat y

Structures/CustomB856

@ Invalid Map Element Reference: ing/Transaction-856/Loop-HLJTD3/TD301




Data Type Conversion

A powerful timesaver is the fact that that OSDT allows the user to work with the semantic data type of an
element, leaving the syntactic details to be handled automatically.

This excerpt from the element
properties of the X12 DTMO02 element
shows the different possible date
formats.

Elements have a data type,which
defines their semantic rangeM aroup Type
integer, string, date, etc.

Ele L Tvpe
Elements also have a data format\m\
that defines the specific format to use s
to express the type. Where possible
the data format values are derived
automatically from the standard, and

in the case of EDIFACT EDI

Marne

Description

Qcours [MinMa

Initiatar

DTMOZ

Date

In fields below, specify -1 For unlimited

n 1 | Size Min/Max g g
Mone | Skark Offset 1
Standard | Colurmn 1
* | Dakta Farmat | Date CCYYMMDE »

visible rull (] Decimal Places |EEA-RSSA{UIE}

Date YYMMDD
Drate DOMMYY
Date MMODYY

Terminator Diabe DOMMCCH ™

dynamically from the date format qualifier.

If it’s possible to automatically convert between two data types (like a string and an integer), it is done

automatically.

No Programming

To perform mapping functions, the OSDT relies on a functional programming model where expressions consist
of functions that can have multiple arguments and return exactly one value. These are expressed graphically

using expression trees.

Here is an example of a very simple expression to

concatenate 3 values. It uses the Concat function that can

take any number of arguments. Each argument was
placed by dragging a map element from the input to the
Concat function.

More complex expression trees are possible using a wide

variety of mapping functions.

Walidate  Optional | Walue | Test Cases

= A& Concat
&= [pOs/PO|DeliveryiDeliver Toaddrass Postal
&= jpos/PO/Delivery/Deliver ToAddressState
&= jpos{Po/Delivery/Deliver Toaddress|City




