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Abstract

In this document | will walk through the procesggeherating HL7 v2.3.1 delimited
messages from pipe-delimited records containingpiinformation, sending and
receiving HL7 v2.3.1 delimited messages using th& Binding Component, parsing
HL7 v2.3.1 delimited messages and writing HL7 vBrdiged messages to a file. To
create and process HL7 messages | show how creatt@n ADT A04 XML Schema
and a custom “any HL7 v2 message” XML Schema. §hiss me an opportunity to use
the File Binding Component (File BC), the HL7 B8etHL7 Encoder, the Custom
Encoder and the BPEL Service Engine (BPEL SE). &lsis gives me an opportunity to
demonstrate a HL7 v2.3.1 delimited message sewndigion and to demonstrate a HL7
v2.3.1 delimited message receiver solution. Atghe of the process we will have a file
containing HL7 v2 delimited ADT A04 messages, whiad will use in related writeups.

Introduction

“Progress” notwithstanding, Healthcare environmetitsextensively use the HL7 v2.x
Delimited messages for conveyance of patient atidrgarelated information between
applications. The GlassFish ESB provides supportfor v2.x messaging in the form of
the HL7 Encoder, which allows conversion betweery MR Delimited and HL7 v2 XML
message formats, and in the form of the HL7 Binddagnponent, which allow
connectivity between the GlassFish ESB-based tealkttsolutions and healthcare
applications that support HL7 over TCP connectivity

In this document | will walk through the procesggeherating HL7 v2.3.1 delimited
messages from pipe-delimited records containingpiinformation, sending and
receiving HL7 v2.3.1 delimited messages using th& Binding Component, parsing
HL7 v2.3.1 delimited messages and writing HL7 vRBrdigeed messages to a file. To
create and process HL7 messages | show how creatt@n ADT A04 XML Schema
and a custom “any HL7 v2 message” XML Schema. §hiss me an opportunity to use
the File Binding Component (File BC), the HL7 B8etHL7 Encoder, the Custom
Encoder and the BPEL Service Engine (BPEL SE). &lsis gives me an opportunity to
demonstrate a HL7 v2.3.1 delimited message sendigicn and to demonstrate a HL7
v2.3.1 delimited message receiver solution. Atehed of the process we will have a file
containing HL7 v2 delimited ADT A04 messages, whiad will use in related writeups.



The solution schematic is shown below. What we lélicreating is perhaps overly
complex for the concrete outcome, that of gettimgiach of HL7 v2.3.1 ADT A04
messages in a file. We could have created a solirtisvhich a File BC reads and
“decodes” the custom delimited records, a BPEL @ssases that data to populate a HL7
v2 ADT A04 messages and the File BC “encodes” theiiL7 v2 Delimited format

before writing them to a file. This would certairiigve gotten us a file containing a
bunch of HL7 v2 delimited messages but it would mte given us an excuse to use the
HL7 BC in the sender and receiver roles. The smtuive are building is more complex
then necessary for the task but it is also a mdveaional one, so we will stick with it.
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HL7Out HL7In
BPEL SE |7 o ) e ) 17 Bc| BPELSE
Fileln ! LI FileOut
File BC File BC
Patient HL7 A04
Messages

Records In

Out

We will first create and deploy a project, HL7Feedehich will read the pipe-delimited
file, convert each record into a HL7 v2.3.1 ADT A@¥ssage and send that message out
using a HL7 BC. We will then create and deploy @jqut, HL7Reciver, which will

receive the HL7 ADT A04 messages and write thentoatfile as HL7 Delimited
messages. As a side-effect we will get a file cioimig 1442 HL7 v2 delimited ADT A04
(Register Patient) messages.

Pre-requisites

It is assumed that a GlassFish ESB v2.1 instalidti@vailable. See [1] for download and
installation link.

My development environment, for his document, iswlidws XP SP2. If you are using a
different environment you will need to adjust filgstem paths to suit your system.

The GalssFish ESB v2.1 does not include the HL7aBtbis time. The next section
discusses how to obtain and install the HL7 BC,cWhi$ required to work through this
document.

Adding HL7 Capability to GlassFish ESB v2.1

GlassFish ESB v2.1, as distributed at the timedbsument was being prepared, did not
include the HL7 support in the form of the HL7 Bipugh the HL7 Encoder library was
included in the sun-encoder-library.

To add this capability one must download the HLiAd#g Component and related
NetBeans Modules frofnttps://open-esb.dev.java.net/Downloads.htddmponents for
v2.1.

Navigate to the page, navigate to the componenthbeid“launch” to launch the
installer. The GlassFish ESB v2.1 environment showglt be running because installation
process starts it and stops it.



6. P A c x 1 i‘Iht'tps:ﬂopen-esb.dev‘java.nethowrﬂoads.hh'nl
|.2] Most visited 4 Getting Started 5. Latest Headines

_vv The Open Enterprise Service Bus

= =

License: The majority of the OpenESB code is available under the Common Development and Distribution License (CDDL) v1.0. Please refer to th
the license used for each component. Also see the GlassFish license and NetBeans license.

GlassFishESB< ™ 1 GlassFish ESB v2.1 (Released, June 2009)

This is the GlassFish ESB v2.1 release. It comes with a subset of the components of OpenESB. This build, including the componenents it contains
certified completely

Installation notes... Version info...

Full install, 188 Mb: | Windows =l Dmminadl (includes GlassFish 2.1 and NetBeans 6.5 1)

x| Dﬂmtbaﬂl(requwres separate GlassFish 2.1 and NetBeans 6.5.1 installation)

Components only, 66 Mb: | Windows

:‘ Components for v2.1 (Unstable)

This is the build of the OpenESB components. Testing of this build was limited to running automated test suites only, and consequently may have
Also note that some components may be in a beta or incubator state

Installation notes... Version info...

Choose component(s)
@ BPEL SE (ak: # download or # launch installer
@ EP SE oo part of ( w21 ® download or « launch installer %
® poso sE # download or « launch installer
e WLM SE # download or # launch installer
® eMail BC ¥ download or « launch installer

Expand the list of components and scroll to the BIZ. Click the “launch” link to start
the installer.

W Data Integrator / ETL SE (also part of Java CAPS 6 ¥ download or # launch installer

@ Data mashup (alzo part of GlassFish ESB) ¥ download or # launch installer

# download or # launch inst

> Exec BC ¥ download or & Iaunc‘ fistaller

®HBC

@ | DAP BC (a0 part of GlassFish ESB)

¥ download or # laupch installer
¥ download or # Iauhh installer

L RSS BC ¥ download or # launch installer
@ SIP BC ® download or « launch installer
@ snvP BC # download or # launch installer
Opening hl7bc-component-installerjnlp |
You have chosen to open

| 2] hi7be-component-instalier.jnip
which is a:  JMLP File
from: http:/fdownload.java.net

~ What should Firefox do with this file?

* | Open with I Java(TM) Web Start Launcher (defa... j
" Save File

[ Do this automatically for files like this from now on.

Accept Java Web Start Launcher as the means tolahe package. Once the package
downloads an installation wizard will start.



¥ Component Installer x|

Welcome - G t Installer

Steps

1.

™ OE e

Welcome - Component
Installer

License Agreement
Glassfizh Location
Metbeans Location
Component Information
Installation Processing
Summary of Installation

Welcome to the HL7 Binding Component Installe

The installer will install the following design and runtime bits.
Click Customize to select runtime and /or designtime to install.

Runtime Component
Build: 090629
Version: 2.6
Codeline: main

Design Tooling i
Build: 090629 ]
Codeline: soa-deve5

Enish | Cancel

Accept the license agreement, having read theatekidecided it is OK for you (you do
read license agreements, don’t you)?

¥ Component Installer x|

Steps License Agreement
1. Welcome - Component

Installer License Agreement
2. License Agreement
3. Glassfizh Location Please read the following license agreement carefully.
4. Netbeans Location
5 Compenent Information =
6. Installation Processing COMMON DEVELOPMENT AND DISTRIBUTION LICENSE (CDDL) j
7. Summary of Installation Versnn .0

1, Definitions.

1.1, Contributor means each individual or entity that creates or contributes to the creation of Modification
1.2, Contributor Version means the combination of the Original Software, prior Modifications used by a Co
niributor (if any), and the Modifications made by that particular Contributor,

1.3, Covered Software means (3] the Original Software, or (b) Madifications, or {c) the combination of file
5 containing Original Software with files containing Modifications, in each case induding portions thereof,

1.4, Executable means the Covered Software in any form other than Source Code.
1.5. Initial Developer means the individual or entity that first makes Criginal Software available under this

License.
.

W I accept the terms in the license agreement

Enish | Cancel

Browse to the location of the GlassFish ESB inatialh’s glassfish folder and choose it
as the GlassFish Installation Location.




x
Steps Glassfish Location
1. Welcome - Component
Installer Glassfish Location
2, License Agreement
3. Glassfish Location Choose installation folder of existing Glassfish Application Server v2.1
4. MNetbeans Location
5. Component Information [+ Install JBI Runtime Component
6. Installation Processing . )
7. Summary of Installation Glassfish SR
IG: \GlassFishESEv 2 1iglassfish Browse, ..
Domain Type:  {* Local Domain
" Remote Domain
Domain Properties:
Domain Admin User Admin Password | Master Password | Use Default
domain1 admin [~
Einish | Cancel
Navigate to the GlassFish ESB installation’s netisdalder and choose it as the
Netbeans Installation Location.
x
Steps Netbeans Location
1. Welcome - Component
Installer Netbeans Location

Nompw

License Agreement
Glassfish Location
Netbeans Location
Component Information
Installation Processing
Summary of Installation

Choose installation folder of existing Netbeans 6.5

¥ Install Designtime Component Plugins

Netbeans Install

1 Location:

IG: \GlassFishESBv21netbeans

Browse,.. |

Click Install to commence the installation process.

@ Component Installer x|
Steps Information
1. Welcome - Component
Installer Pre-install Summary
2. License Agreement
3. Glassfish Location Click Instzll to start the installation
4. Metbeans Location
5. Component Information
6. Installation Processing Runtime component hi7be will be installed to the following Glassfish environment:
7. s f Installati
ummary o fnsialation Buid: v2.1- 1-b60e-20080411
Version: 2.1
Location: G:\GlassFishESBv21\glassfish
hi7bc designtime toolings will be installed to the following Netbeans environment:
Build: 200905151554
Version: 6.5
Location: G:\GlassFishESEv21\netbeans
< Back Eirish Cancel




A progress bar will appear with messages provifixaglback on the progress of

installation. During this process the GlassFistimea will be started then shut down.

W Component Installer |
Steps llati
1. welcome - Component
e Installation...
2. License Agreement
3. Glassfish Location Please wait while the installer installs hl7be designtimes and runtimes
4. Netbeans Location
5. Component Information Processing sun-hi7-binding
6. Installation Processing (1L
7. summary of Installation Checking for Glassfish connection
Mext = | Einish Cancel
When the installation is over you will get a succe®essage.
W Component Installer |
Steps v of llati
1. welcome - Component
Installer Installation Complete
2. License Agreement
3. Glassfish Location Click Finish to finish the component installation
4. Netbeans Location
5. Component Information
6. Installation Processing Component hi7bc installation completed successfully.
7. Summary of Installation
< Back | Next = |

Once done, start the GlassFish ESB v2.1 environamr&htonfirm that the HL7 BC and
the HL7 Encoder are present.

In NetBeans switch to the Services Tab, expande8grGlassFish v2, JBI, Binding

Components and locate the sun-hl7-binding entry.




W tietBeans IDE 6.5.1

File Edit Wew Navigate Source Refactor Bun Debug  Profile

EEFLDIEGI B

&~ & Databases
w8 web Services

-8 Enterprise Beans (2.x)
E| Servers
- &, |, GlassFish V2
--|j Applications
|}] [h—' Resources
s vms
I B
E:_}Ii Service Engines
[—}Lﬁ Binding Components

a B = S SR P S

Expand Shared Libraries, right-click sun-encoderdiy and choose properties.

-4 Enterprise Beans (2.x)
El Servers
51 € j, GlassFish V2
|j Applications
EJ Resources
. ..... M=
SRR
@ Service Engines
@ Binding Components
E}@ Shared Libraries
P sun-encoder-ibrary
sun-wsdl-extibrary Uninstall
sun-wsdlibrary
I&'-; Service Assemblies
. = (wleh@nacs 10w Draisct WehSunara

Click on the Ellipsis button at the far right oktBescription property and inspect the
property value to confirm that the hl7encoder-%.0sted.



el E e AL L AALELLE

¥ sun-encoder-library - Properties

FRENC Y

[=I General

JBl ghared library for encor
Name zun-encoder-library

Type shared-library

" sun-encoder-library - Description

[Py .

o

JEBI shared library for encoders. Encoders supported: mstomencoder—lfe hi7encoder-1.0 )

cocoencoder-1.0

3

Drop down the Tools menu in NetBeans, choose Pégivitch to Installed tab, scroll
down so that entries starting with the letter ‘E€ at the top of the list and locate

Encoder-related and HL7-related entries.

| Avaiiable Plugins (82) | Downloaded Installed (38) | Settings |

Reload Catalog |

Ant

Deactivate |

Uninstal| Name = | category | Active | ]
[T  Data Mashup Project ESB @ 4
[T Edipse Project Importer Java (V]

[T Editing Files Base IDE (V]
Encoder Basic UL ESB (]
Encoder Editor - Custom ESB o
Encoder Tester ESB (%]

[T Enterprise XPath XML (V)

[ FILE W5DL Extension ESB ®

[T FTP WSDL Extension ESB (V]

[T Generic Portlets PortalPack @

[T GlassFishviv2 Web & Java EE @

[T GlassFish v3 Prelude Web & Java EE (V]

[T Groovy and Grails Groovy o

[T GUIBuider Java (%]

[T Hibernate Support Java o
Hibernate Vieh = Java EE (]

I~ HL7WSDL Extension ®

BV VERSHIErE ARpIESts &5 & Java EE [7]

[T IDEPlatform Base IDE @

[T IEP Editor S04 V)

[~ IEP Help Topics SOA (V] LI

Uiminstsl |

Version: 1.2.3
Source: MetBeans IDE 6.5. 1 (Build 200505151554)

Plugin Description

For the list of induded fixed bugs please check
http: {fwiki.netheans.org/MetBeanss., SPatchesInfo.

Provides basic integration for the Apache Ant build tool in the IDE. Indudes suppart
for editing Ant scripts and running targets. Provides infrastructure for free-form
Ant-based projects, and some spedal tasks used by Ant-based Java projects of
several kinds.

R

This confirms that the HL7 support is now availaipl¢he GlassFish ESB v2.1

environment, both design-time and runtime.

Dealing with Pipe-delimited Data

As mentioned, we will be reading a bunch of deléditecord from a file and

transforming them into an equivalent number

Data in the pipe-delimited file looks like this:

of H27delimited messages.




10, 20, 30, 40, 50, 60, 70, B0, 90, 100, 110,

1o IDI FACILITYI Locm. 0] fasr Nm-u: ] FIReT um ] HTDoiE mnmm SoFFLR |TITLE mnnm T5esq] StaTE ] PDS]‘ CotE ] coumam Doz | rmE OF
. MBRITAL STATUS|SSN|HOMEPHONE | RACE | PATIENT RACE |ETHNIC|PATIENT ETHNICITY |RELIGION|PATIENT RELIGION | LANGUAGE | PATIENT ]'_ANG
-1 |C‘lURC'1 CODE | MY_ROWNUM

z

2 1000000001 | BRMC| 0534005 |5TYZIN5(I | JOSEFHIRE] | | |1f9" FARRTNGDON VILLAGE |DJanElla INSW|2747|AU|19570126|26-01-

4 1000000002 | ARMC| 0458727 | DEGRENTS | DAGHOOD | | | | 1/97 FARRINGDON VILLAGE|NORTH SYDNEY |NSW|2759|AU|19330422]22-04-

. 1933|F|FEMALE | 2 |MARRIED| 2222222222 | 0296281538 | 01 | ABORIGINAL| 01 |WELSH | JEW| JEWISH| 10| ITALIAN|A|E |HOSPITAL EMPLOYEE] |2
5 1000000003 | BRMC| 0461040 |[WESTWOOD | JOKA| | | |1/97 FARRINGDON VILLAGE | PENRITH|NSW|2750|AU|19211013]13-10—

. 1921 |F|FEMALE | 3 |WIDOWED| 2490103901 0247365024 | | | 99 | ENGLISH|CRT |GREEK ORTHCODOX |38 |POLISH|A|]|]3

& 1000000004 |ARMC| 0101018 | WHITEHURST | JULIA| | | |1/97 FARRINGDON VILLAGE |WERRINGTON DOWNS|NSW|2747|AU|19540312]12-03—

The data file is provided in the archive ui_pid_reegt_data_files.zip, inside the
companion archive
02_PatientSvc_MakeHL7v2DelimDataFromCustomDelimReég00.3.zip, at
http://mediacast.sun.com/users/Michael.Czapski-
Sun/media/02_PatientSvc_MakeHL7v2DelimDataFromGutelimRecords_data/detail
S

The columns in the file are:

u_ID

FACILITY
LOCAL_ID
LAST_NAME
FIRST_NAME
MIDDLE_INITIAL
SUFFIX

TITLE

ADDR1

CITY

STATE
POST_CODE
COUNTRY

DOB
DATE_OF_BIRTH
SEX
PATIENT_GENDER
MSTATUS
MARITAL_STATUS
SSN
HOMEPHONE
RACE
PATIENT_RACE
ETHNIC

PATIENT_ETHNICITY

RELIGION
PATIENT_RELIGION
LANGUAGE

PATIENT_LANGUAGE

STATUS
VIP_FLAG
PERSON_STATUS
CHURCH_CODE
MY_ROWNUM

Enterprise-wide Unique 1D
Facility by which the Local ID wa sissued
Local ID in the Facility
Patient’'s Last Name
Patient’s First/Given Name
Patient’s Middle Initial, if any
Suffix — Junior, the'3 etc
Title — Dr., Prof., etc
Street address
City/Subpurb/Town
State/Region
Postal Code/ZIP Code
Country
Date of Birth as yyyymmdd
Date of Birth as dd-mm-yyyy
Gender Code — M, F, etc.
Gender as Male, Female, etc.
Marital Status Code — M, D, W, etc.
Marital Status as Married, Divorcedjidowed, etc.
Social Security Number/Medicare Number
Phone Number
Race Code - 01, 02, etc
Race as Caucasian, African American, e
Ethnic Origin Code — 01. 02, etc.
Ethnic Origin as English, Welshish, etc.
Religion Code — R/C, ANG, etc.
Religion as Roman Catholic, Anglit, etc.
Language Code — ENG, VIE, MAL, etc.
Language as English, Vietnamesatdse, etc.
Record Status Code — A (Active)
VIP Flag — E, V
Person Status (VIP) as Employee, Wepprtant Person
always null
a row serial number

We will need to transform records of this structimte HL7 v2.3.1 delimited records.

We will use BPEL 2.0 to perform this transformati&PEL 2.0 is an XML-based
language and it can only deal with XML data. GlasiSEESB uses Encoders to transform
data between XML and non-XML formats. A prerequsit this transformation is the
availability of a XML Schema that represents the IXirsion of the data to be encoded
/ decoded (transformed from/to XML). Looking at t@umns list we see that we have a
flat structure. We will use the GlassFish ESB XMth8ma Editor to create the XML
Schema, PatientCustom.xsd.



Let's create a project group, PatientSvcPG, in titiccreate all projects we will develop
in this walk through and in subsequent documerasimg with the Patient Service.

Let’s create the project in which we will decode thipe-delimited record, transform
them into HL7 messages and send each out throutity sAdapter (Binding
Component). Create New Project -> SOA -> BPEL Medahd name it HL7Feeder.

Close the BPLE process skeleton — we will come hbadklater.
Create New ... -> XML Schema. Name it PatientCustom.

Add element Patient. Under Patient add subelenfentsach column, making each a
string built-in type.

Mark the following as optional by setting the Minges attribute to 0.

MIDDLE_INITIAL
SUFFIX

TITLE

ADDR1

CITY

STATE

POST_CODE
MSTATUS
MARITAL_STATUS
SSN

HOMEPHONE
RACE
PATIENT_RACE
ETHNIC
PATIENT_ETHNICITY
RELIGION
PATIENT_RELIGION
LANGUAGE
PATIENT_LANGUAGE
VIP_FLAG
PERSON_STATUS
CHURCH_CODE

Save, check and validate XML.
Now that we have the XML structure to which to cerivthe pipe-delimited records we

need to configure delimiter levels and delimitémsts right-click the PatientCustom.xsd
and choose Encoding -> Apply Custom Encoding.



------ PatientCustom. xs

I Referenced Resource Open E o adli
Edit ﬂ Elements
- €3 Patient

Generate Sample XML ! Groups

Apply Design Pattern... 7] Referenced Schemas
Simple T

Check XML Alt+F9 ) Simple Types

Validate XML Alt+5hift+79

¥5L Transformation. ..

Query [

Cut Cirl+x

Copy Cirl+C

Paste Cirl+v

Delete Delete

Save As Template...

Encoding Apply Custom Encoding

Custom.xsd - Navigator

Find Usages Alt+F7 Hemove Encoding

Click Process.

x

v Apply to Al Referenced Schemas

Mote: Checking the above option may cause the referenced schemas being modified.

Process Cancel |

2

An annotation node was added under the Patienteglieaxpand the structure Patient-
>annotation->encoding, right-click encoding andas®Properties.

2| PatientCustom.xsd * x|
Source | Schema  Design | (1] | B= | MH @l
@ http: ffxml.netbeans. org/schema/FatientCustom
[F- B annotation
----- ‘] Attributes
----- % Attribute Groups

----- @ Complex Types
£z Elements €———————

B-€» Patient —
El =] anncbﬁonk’{/

L ma]
o8 mmnleﬂwm\l
..... El Groups

----- % Referenced Schemas
----- 7] Simple Types

Check the checkbox for the Top property and cliek ¢llipsis button on the far right of
the Delimiter List property.



x|
[=| Properties

Encoding Style customencoder-1.0 J
Node Type delimited \j
Delimiter List not specified |
Ed
Input Charset [
Output Charset \ [
Parging Charset J
Serializing Charset [
Order sequence ﬂ
NofH minh [
NotN maxh J
Begin Delimiter J
Delimiter Delimiter hot Set [
Ezcape Sequence J
Fing Inherit |

Undefined Data Policy prohibit Ll
Top w

Click the Add Level button to create two levelsicklthe Add Delimiter button to create
two delimiters, one under each level. Set the Bijgdd to on the top level delimiter to
\r\n and the second level to | then click OK andsél

W Delimiter List Editor x|

Level | _Type |Precedence| Optonal [Terminator | Bytes | Offset| Len... | Detached | BecBytes [Begof|  AddLevel |
= Level
. Add Delimiter |
i [ Delimiter normal le never Llnever @ 0 - 0

Level Remove |
E Delimiter normal L|1o never llnever 0 - 0 Removedl |

DK&I Cancell

We defined delimiters. Let's now prepare a testfi test delimiters and encoding and
perform a test.

Let's copy the file called ui_pid_segment_with_naul().csv as a new file
ui_pid_segment_with_no_(null)_one_record.csv, #ditfile and remove all except the
1% line. | am using Ultra Edit set to wrap long lin@he actual text should be all on a
single line with no terminator like carriage return

? ui_pid_segment_with_no_({null)_one_record.cev® |

Qlllll\ll1|D||||\|||2|D|||\I||\3|D||\|I|\|4|D||||I\||Elnllll\lllslnlllwlllw?lnllwlllwlSlnll||I\||TB|D||||\|||1DD||\I||\11Q|

1 1000000001 | ARMC| 0534005 | STYZINSKI | JOSEPEINE| | | |1/97 FARRINGDON VILLAGE |Dianella|NSW|2747|AU|19570126]26-01—
. 1957 |F|FEMALE | | [ 2222222222 | | 01 | ABORTGINAL |01 |WELSH|ANG|ANGLIAN| | |&|E |HOSPITAL EMPLOYEE] |1

Let’s right-click on the PatientCustom.xsd, cho&seoding -> Test ...



-|%] HL7Feeder.bpel
@ PatientCustom. xst
3 Referenced Resources

Open
Edit

[FH- O annotation

Generate Sample XML
Apply Design Pattern...

Check XML Alt+F3
Validate XML Alt+5hift+F9
X¥SL Transformation. ..

Query »
Cut Ctrl+X

Copy Cirl+C

Paste Ctrl+v

Delete Delete

Save As Template...

Encoding

b Attribute Groups
= Complex Types
Ll Elements
€3 Patient
E| O annotation
22 complexType

*] Groups
| Referenced Schemas
H Simple Types

Reapply Custom Encoding

‘ustom.x=sd - Navigator

W

Find Usages
Refactor

Alt+F7

ImHamt

| nral Histore

]

Remove Encoding

Click the Browse button corresponding to the Inpubecode -> Data File field, navigate
to the ui_pid_segment_with_no_(null) _one_recordarsy select it.

Click the Process button, noting where the outjeitill be written and what its name

will be.
¥ Test Encoding |

Meta
Select an Element: IPatient LI
XSD File: |FishESEv21Projects'l,PatientSchGHL?Feeder\,src\Paﬁenﬁ:ustom.xsd

Input
(¥ Decode [~ From String
Data File: IualwebGIassFishESB‘lpiJ:lid_segment_wim_no_{null}_one_record.csv
Source Coding: I LI
" Encode [~ To String
XML Source Files I Browse... |
Result Coding: I ;I

Qutput
File Mame: Iui _pid_segment_with_no_(null)_one_record
Folder: IG:\,G|assFishESBVZlejects\,PaﬁenBv@G\,l—lL?Feeder\ﬁrc Browse... |

[~ Owverwrite Output

Created File: IchG‘,‘-!L?Feeder‘lsrc‘uJi _pid_segment_with_no_{null)_one_record. xml

Debug

Verbose Level:

INDNE

=

Process Cancel

l4g] Process the select




The output file will be opened in a window. Righiek anywhere in the XML text and
choose Format.

@Paliml{hshm wsd x]ﬂlj_pid _segment_with_no_{null)_one_record. xml x]

|BR-E- QTP EFER 00|y @D

<?xml version="1.0" encoding="UIF-8"7?><Patient xmlns="http

M

m—

Chedk XML Alt+F9
Validate ¥ML Alt+5hift+F9
Generate DTD...

X5L Transformation...

Cut Cirl+X

Copy Ctrl+C

Paste Ctrl+v

Tools 3
Selectin ]

Inspect the formatted XML text to see if it looksexpected. For me it does.

PatientCust 'Yf:fuIzt{pﬁsﬁﬂkﬂfﬂﬂLﬂl0mﬂ1meuxmdmﬁ* x[
|@@|@.%5|_|i?%%|w3“95|05|v | 3>

<?xml wersion="1.0" encoding="UIF-E"7%>

[F] <Patient xmlns="htto:/
<U_ID>1000000001</U ID>
<FACILITY>ARMC«/FACILITY>
<LOCBL_ID>0534005<fLOCAL_ID)
<LAST NBME>STYZINSKI</LAST NEME>
CFIRSI_NAME>JOSEPHINE<fFIRSI_NAME>
<MIDDLE INITIAL/>
<SUFFIX/>
<TITLE/ >
<ADDR1>1,/97 FARRINGDON VILLAGE</RDDRI1>
<CITY>Dianella</CITY>
<STATE>NSW</STATE>
<POST_CODE}2747<fPOST_CODE}
<COUNTRY>AU</COUNTRY >
<DOB>»15570126<,/D0OE>
<DATE OF BIRTH»26-01-1957</DATE OF BIRTH>
<SEX>F</SEX>
<PATIENT GENDER>FEMALE</PATIENT_ GENDER>
<MSTATUS/ >
<MARITAL STATUS/>
€55M>2222222222< /550>
<HCMEPHONE/ >
<RACE>D1</RACE>
<PATIENT RACE>ABORIGINAL</PATIENT RACE>
<ETHNIC>01</ETHNIC>
<PATIENT ETHNICITY>WELSH</PATIENT ETHNICITY>
<RELIGION>ANG</RELIGION>
<PATIENT RELIGICN:>ANGLIAN</PATIENT RELIGION:
<LLNGULGE />
<PATIENT LANGUAGE/>
<STATUS>RA</STATUS>
<VIP FLAG>E</VIP FLAG>
<PERSON_ STATUS>HOSPITAL EHPLOYEE(IPERSON_STAIUS}
<CHURCH CODE/>
<MY ROWNUM>1</MY ROWNUM>

- </Patient>

il |

fEmL . RETDEANS . O0rgQ/ SCONEma .,

i

We know, now, that the delimiters are set correstlydecoding” is expected to work at
runtime. “Decoding”, when using encoders, is thecpss of converting non-XML data to



XML. Encoding, then, is the process of convertingXdata to non-XML format - a
very XML-centric world view.

HL7 v2.3.1 Register a Patient Message (ADT A04)

In a healthcare enterprise HL7 (Health Level Sevatip://www.hl7.0org is a common
messaging standard, in use in the industry for 80@eyears. This standard pre-dates XML
by a good deal of time. The original HL7 versior &andard defined messages as
consisting of “printable” text with “printable” diehiter characters separating “segments”,
“fields”, subfields” and repetitions of componerEach “segment” would carry specific
kind of information. For example the Patient Id&agition Segment, PID, would carry
information about the patient such as names, asldgesnder and so on. A complete HL7
message would consist of a number of mandatory setgnand possibly a number of
optional segments. There are a great number f&fdift kinds of messages defined in the
standard. They are grouped into functional gro@ue of the groups of messages is the
Patient Administration group (ADT). Messages inttipaup related to registering (A04),
admitting (A01), discharging (A03), and transfegripatients (A03), amongst others. In
this document we will concern ourselves with jus¢ anessage type, ADT A04 —
Register Patient.

According to the HL7 v2.3.1 standard, Chapter&ijdnt Administration, (1998 edition)
the ADT A04 message has the following structure @mapter columns refers to the
document chapter in the standard document in wihietspecific segment is defined):

ADT LDT Message Chapter

MSH Message Header

EVN Event Type

PID Patient Identification
[PD1] Zdditional Demographics

Next of Kin /Lssociated Parties

i
el

Patisnt Vi

a)
=

[ERE RS I s

Patient Visit - Additicnal Info.

Disability Informaticn

[}
o [ P I TR L A5 T T TR L 8 ]

Chserwvation/Result

Lo

&llergy Informaticon

Diagnosis Informaticn

[}
[ —

Diagnocsis Related Group

o Ty

{ PR1 Procedures
[{ROL}] Role 12

o

[ { &T1 } 1 Guarantor

{ IN1 Insurance

[ INZ Insurance Additional Infc.

o

[ {IN3} ] Insurance &Ld

Leeident Information

e
(]

e

UB1 ] Universal Bill Information

o o

[ UBZ ] Universal Bill 52 Information

Segment IDs are the 3-uppercase character inrdteeéilumn. Segments whose IDs are
enclosed in [ ] are optional. Segments whose IBsaclosed in { } are repeating.
Ignoring all the optional segments we see thatrdamal ADT A04 message must consist

of:

MSH Message Header Segment
EVN Event Type Segment

PID Patient Identification Segment

PV1 Patient Visit Segment



All other segments are optional.

Here is an example HL7 v2.3.1 delimited ADT A04 sag®e:

ﬁllllllllllullllllll2|D||||I|||3|D||||I|||4|U||||I|||5|D||||I|||E‘lDllllIlll?lDllllllllElnllllll

1 I';[SHl"«*\&lHLTSenderlSunl{icrcnsystems|HLTReceiver|SunHicrosystemsl | |ADT~AQ4"ADT RO1|2005-
z EVN|AQ4|2009-07-03T10:11:46.82+10:00

3 PID| | 10534005~ ~ARMC"~ARMC| | STYZINSKI~JOSEPHINE~""~| |19570126|F| |01]1/97 FARRINGDON VIL
4 V1| |I

To construct a valid ADT A04 message we must askethbse 4 segments.

In each segment there are a number of segmenffisdfadds and subfields, some of
which are mandatory and some of which are optional.

The following tables provide details for the 4 segs, with required components

highlighted.
Figure 2-8. MSH attributes

SEQ LEN DT OPT RP/# TBL# | ITEM# | ELEMENT NAME
1 1 ST R 00001 Field Separator

(2 4 ST R 00002 Encoding Characters )
3 180 El 0 00003 Sending Application
4 180 El @] 00004 Sending Facility
5 180 El 0 00005 Receiving Application
5] 180 El 0 00006 Receiving Facility
7 26 15 @] 00007 Date/Time Of Message
i 40 ST 0 00008 Security
9 7 CM R 0076 00009 Message Type

0003
10 20 ST R ooo1o Message Control D
11 3 PT R 00011 Processing 1D
12 608 VID R 0104 | 00012 Version ID
13 15 NM @] 00013 Sequence Number
14 180 ST 0 00014 Continuation Pointer
15 2 18] @] 0155 00015 Accept Acknowledgment Type
16 2 1D 0 0155 00016 Application Acknowledgment Type
17 2 1D @] 00017 Country Code
18 108 1D 0 Y 0211 00692 Character Set
19 60 CE @] 00693 Principal Language Of Message
20 20 1D o 01317 Alternate Character Set Handling Scheme
Figure 3-1. EVN attributes

SEQ LEN DT OPT RP# TBL# | ITEM# ELEMENT NAME
1 3 1D 0003 00099 Event Type Code

(o 26 TS 00100 | Recorded Date/Time D)

00101 Date/Time Planned Event
0062 00102 Event Reason Code

Y 0188 00103 Operator ID

01278 Event Occurred

26 TS

60 XCN
26 Ts

@ o AW
w
n
O OO0 OO|lAo|m




Figure 3-2. PID attributes

SEQ LEN DT OPT RP/# TBL# | ITEM# ELEMENT NAME
1 4 Sl (@] 00104 SetID - PID
2 20 CX BO 00105 Patient ID
C 3 20 CX R Y 00106 Patient Identifier List

4 20 CX BO Y 00107 Alternate Patient ID - PID

C 5 48 XPN R Y 00108 Patient Name
5 48 XPN @] Y 00109 Mother's Maiden Name
7 26 TS (@] 00110 Date/Time of Birth
8 1 IS (@] 0001 00111 Sex
9 48 XPN (@] Y 00112 Patient Alias
10 804 CEis 0] Y 0005 | 00113 Race
1" 106 XAD (@] Y 00114 Patient Address
12 4 IS B 0289 | 00115 County Code
13 40 XTN (@] Y 00116 Phone Number - Home
14 40 XTN @] Y 00117 Phone Number - Business
15 60 CE 0] 0296 00118 Primary Language
16 804 CEIs (@] 0oo2 | 00119 Marital Status
17 803 CEts (@] 0006 | 00120 Religion
18 20 CX @] 00121 Patient Account Number
19 16 ST Bo 00122 SSN Number - Patient
20 25 DLN @] 00123 Driver's License Number - Patient
21 20 CX (@] Y 00124 Mother's Identifier
22 803 CEts (@] Y 0189 | 00125 Ethnic Group
23 60 ST 0] 00126 Birth Place
24 1 D (@] 0136 | 00127 Multiple Birth Indicator
25 2 NM (@] 00128 Birth Order
26 804 CEIS (@] Y 0171 00129 Citizenship
27 60 CE 0] 0172 00130 Veterans Military Status
28 80 CE 0] 0212 | 00739 Nationality
29 26 TS @] 00740 Patient Death Date and Time
30 1 1D 0 0136 00741 Patient Death Indicator




Figure 3-3. PV1 atimbutes

=

SEQ LEN OT oPT RP/# THL# TEME | ELEMENT MAME

i 4 b 8 00131 Set 1D - PV
(g 1 IS R D004 | 00122 | Patient Class =3

3 a0 FL 0 00133 | Assigned Patient Location
4 2 15 0 oooy 00134 Admssion Type
] 20 Cx & 00125 Freadmt Murnber
i] a0 PL & 00134 Pricr Patient Location
[ il KGN 0 hj oo10 aoi3ar Attending Doctor
] il KGN 0 hj oo10 00138 Referring Doctor
] 60 KGN Q hj oo10 ooi3s Censulting Doctor
10 3 15 0 it 00140 Hospital Senice
11 a0 PL Q 00141 Termporary Location
12 2 IS & 0oav o142 Preadmt Test Indicstor
13 2 IS & ooaz o142 Re-admission Indicator
14 3 1S 0 0023 00144 Admit Source
15 2 15 0 hj Dong 00145 | Ambulatory Status
18 2 IS a DDag 00148 WIP Indicator
17 il KGN 0 hj oo10 00147 Admitting Doctor
13 2 1S 0 0018 00148 Patient Type
19 20 CX 0 00142 | Wisit Mumber
20 50 C 0 hj D064 00150 Financial Class
Fay| 2 15 Q 0o32 00151 Charge Price Indicator
22 2 IS Q D045 00152 Courtesy Code
23 2 1S 0 D046 0ois3 Credit Rating
24 2 15 Q b D042 0ote4 Centract Code
25 8 oT a b 0015s Centract Effzciive Date
24 12 MM a b 00158 Ceniract Amount
27 3 MM a b LY Centract Period
24 2 1S 0 DO73 00158 Interest Code
29 1 15 Q 0110 oot Transfer to Bad Debt Code
a0 8 oT a g L Transfer to Bad Debt Dale
EY| 10 15 a 0D21 oo Sad Debt Agency Code
32 12 MM a 00182 Bad Debt Transfer Amount
33 12 MM 0 aoia3 Bad Debt Recovery Amount
34 1 15 a 0111 0oted Delete Account Indicator
5 ] oT 0 00igs Delete Account Date
3a 3 15 a 0112 00184 Discharge Disposdion
ar 25 CM 0 0113 aoiar Discharged to Location
34 a02 CE= 0 0114 0o1igs Diet Type
el 2 15 0 0115 00182 | Servicing Facility
40 1 15 B 0116 o017 Bed Siatus
41 2 IS & 0117 o017 Acoount Status
&2 a0 FL 0 0017z Pending Location
23 a0 FL 0 agiva Prior Temporary Location
24 26 TS 0 00174 Admi Date/Time
a5 26 TS 0 00ivs Discharge Date/Time
4d 12 MM & aa17é Current Patient Balance
a7 12 MM 0 aoiyT Total Charges
43 12 MM 0 aoira Total Adjustrments
25 12 NI 0 00178 | Tetal Paymenis




Optionality (OPT) column says R == Required, O =stiGnal and B == Depends on the
circumstances.

There is a great deal more to the HL7 then | arpgmed to write about here. The HL7
Standard documents spell it all out. Unfortunattig, HL7 organization always charged
for its standards, which means they are not fraejlable. It is a pity because charging
for standards obstructs standardization. Thera amember of freely available documents,
on the Internet, which discuss HL7 and its variasigects. Feel free to search for “HL7
ADT A04 2.3.1" and see what you get.

Since the BPEL 2.0 is a XML-based language, ambisapable of dealing with non-
XML data at the detailed level, we will have to gert the HL7 v2.3.1 delimited
messages to their XML equivalents to hand them twv&PEL, or to convert them from
XML to the delimited format if that is the formdtat needs to be output. The HL7
Encoder library will be the means to effect thisneersion. To convert HL7 delimited
data to HL7 XML data, or the other way, we neeéteo$ XML Schema documents
which represent the HL7 messages. Recall from téeigus section that to convert
between XML and non-XML formats the encoder librageds a XML Schema which to
use to determine document structure, and in whiaonhfigure delimiter levels and
delimiter characters.

The HL7 v2.x XML Schema Documents can be downloddmu the HL7 Encoder page
at the OpenESB sitéittp://wiki.open-esb.java.net/attach/HL7/hl7v2x$d. Download
the XML Schemas and unzip the archive to a convemizectory.

The HL7 v2.3.1 folder, extracted from the hl7v2xdol. does not have an ADT A04
message definition. We need to create one, usiagbthe other messages as a template.
Recall from earlier that our message must havéall@ving segments: MSH, EVN, PID
and PV1. Any existing message that includes thegments will be a good starting point
for us. Let’'s use the ADT_A01.xsd by making a copyt with the name of
ADT_A04_custom.xsd.

Let's use the NetBeans IDE to modify this definitio
Because the HL7 XSD extensively uses included Xi8Es create a subfolder, under the

Process Files folder in the HL7Feeder projectaiatain all related document and avoid
clutter in the main folder. Call this subfolder HIZB1_ADT_AO04.

Projects - P.. 41 X | | Files | Services
=75 HL7Feeder
E}a Process Files

o e DY . v

...... i .
@ PatientC Local History » ||:|_—| BPEL Process...
#- [0 Referenced [£5) wsDL Document...
Eind... Ctrl+F

| | Empty File...

Paste Cirl+v
Tools ] I %




x
Steps Choose File Type
;' Choose File Type Project: 25 HL7Feader =|
Categories: File Types:
= lgl TARNMLTIC i
= | Empty File =
“.[1] ther =0
Description:
Creates a new folder on your disk,
< Back | Mext = I Firish | Cancel | Help
L=
Let's now add the necessary XSD document using Me@ther -> XML -> External
XML Schema Document(s)
| Projects-P... 40 X | |Files | Services
=75 HL7Feeder
{3 Process Files
R - b llHL w231 ADT_AD4
: @ PatientCustom.xsd  Eind... Ctrl+F @ ¥ML Schema. ..
#- 3 Referenced Resources
Cut Chrl+X (%] BPEL Process...
Copy Ctl4C 55| wsDL Document...
Paste Ctrl+v | | Empty File...
Delete Delete
Rename...
x
Steps Choose File Type
;' Choose File Type Project: |75 HL7Feeder =|
Categories: File Types:
! y - ﬂ .5_;] W5DL Document -
5 Webspace biteray Flughe |i_>‘] External XML Schema Document(s)
L1 AML j |<=;‘] External WSDL Document(s) i
L1 Other =1/ = xsi stylesheet =l
Description:
This Wizard will retrieve Schema documents and their dependencies.

< Back | Next = I Finisti | Cancel | Help

Click the “From Local File System” radio button,uigate to the folder where you

extracted the content of the hl7v2xsd archive drabse the following files, then click
Finish:

ADT_A04_custom.xsd
datatypes.xsd
fields.xsd




messages.xsd
segments.xsd

Correction: Don't include messages.xsd. It is ne¢diand causes issues being there.

(Brewre : x|
Steps Specify Location
1. Choose File Type Select the type of the source location and spedfy the target location for the resource,
2. Specify Resource Location  From URL
Ihr.t_u:,".r

% From Local File System

! I

Select the target location fo [T £
Save to Folder: |’rcjec13\°a ; 2 P
Lookin: [ 23.1 x| ® EE

I~ Dverwrite files with sa

%] ADT_A45.xsd |#] cRM_cot.xsd |#] DSR_QD3.x=d %] MDM_TD2.x5

%) ADT_AS50.xsd %] csu_co9.xsd |#) EDR_R07.%sd ges. xs

|%] BAR_PO1.x=d |#] EQQ_Q04.xsd |#] MPK_MOLxs:

|#) BAR_POZ.xsd |#] DFT_P03.3=d |%] ERP_RD9.sd | %] MFN_MOL.xs

%] BAR_POS.xsd |#] poc_T12.xsd fields. xs |#] MFN_MO2.xs

%] batch.xsd |#] DSR_QO1.xsd |#] MDM_TO 1.xsd |#] MFN_MDS.xs

: = |

= File name: Iltatypes.xsd' “fields. xsd” "messages. xsd” "segments.xsd” [ - Open |

- d Files of type: |onl\cI %5D files LI Cancel |
< Back | MNexi = | Eirish | Cancel | Help |

Annoyingly, even though | specified just 5 filesitaport, | got the lot imported. There is
an issue in the IDE which hopefully will be addetén a maintenance release to come.
Once the import is over delete all the files exdbpt54 named above.

Correction: Don't include messages.xsd. It is ne¢diand causes issues being there.

‘ HL7Feeder - NetBeans IDE 6.5.1

File Edit View MNawvigate Source HRefactor Run Debug Profile

PEES D [ |

| Projects-P... 41 X | | Files | Services
=55 HL7Feeder -

El-=3 Process Files
B3 HL7w231_ADT_AD4

EEEEE

@ ADT_AD4_custom. xsd
e ADT_a06.xsd %
~ef ADT_A09.xsd
- [gH] ADT_A1Zxsd
e8] ADT_A16.xsd
- [g8] ADT_A17.xsd
g ADT_A18.xsd
e8| ADT_A20.xsd
- [gfl ADT_A24.xsd




| Projects - P... 41 X | | Files | ser
=55 HLIFeeder

Ela Process Files
ER el HL 7231 ADT_AD4

----- lef| ADT_A04 custom.xsd

> @ datatypes. xsd

----- @ fields. xsd

----- @ messages. xsd
@ segments. xsd
----- E HL7Feeder.bpel
----- @ PatientCustom. xsd
[0 Referenced Resources

Open the ADT_A04_custom.xsd and modify as follows:

Delete the ADT_AO01.INSURANE and ADT_A01.PROCEDUREreents, and
ADT_AO01.INSURANCE.CONTENT and ADT_AO01.PROCEDURE.COENT
complex types.

PR

[z| ADT_A04_custom. xsd x]

Source lm Design ‘EIE|£||E|

@ urn:hl7-org:wv Zxml
[+ O annotation
..... @ Attributes
----- {f] Attribute Groups
43 Complex Types
- %2 ADT_AO1.CONTENT
- 3
Bt 2
42y Elements
E-€% ADT_AO1 st FADT_AO1.CONTENT)
..@) ADT_AD1.IN
B €3 ADT_A01.PRC
----- {71 Groups
E+/Zf) Referenced Schemas
F-7 indude
----- 5 simple Types

Rename ADT_AO01.CONTENT complex type to ADT_A04.CCENT. Rename
ADT_AO01 element to ADT_A04.

| [leo) ADT_A04_custom.xsd x|

Source ’m Design |EIE| . .

lef| urn:hi7-org:v2xml
O annotation
-5 Attributes
-% Attribute Groups
[ﬂ@ Complex Types
| -2 ADT_AD4.CONTENT
EI@ Elements
=R
E1-B8 ADT_A04.CONTENT
O annotation
----- &1 Groups
I:—]@ Referenced Schemas
‘@ indude

..... % Simple Types %




Expand the ADT_AO1.CONTENT complex type and detdtelements except MSH,
EVN, PID and PV1, noticing that all the elementsaxe deleting are optional and all the
elements we are keeping are required.

] .| ADT_AD4_custom.xsd x|
Source Schema Design | D]] ?g | M” @l
lef] urn:hi7-org:v2uml
[#- O  annotation
----- {3 Attributes
----- i Attribute Groups
- Complex Types
B %2 ADT_AD4.CONTENT
=- i sequence
4% MSH[1.1] (-
B-4® EWN[1.1] (- [
4% PID[1.1] (-
-4 S
m-42 (8!
4% PVL[1.1] (-
m-4> E
-4 W
2 $ M OE
4> B
-4 Wl
--*;§> DRG
--*§§> element
..»;} (
] ..»;}
..»;} ACK
..»;}
W43
[—]@ Elements
E}--@» ADT_AD4 (instance of ADT_A04, CONTENT
B2 ADT_A04.CONTENT
0 annotation

Validate XML and confirm that the structures lodtelin the picture below.



2| ADT_AD4_custom.xsd * x]

Source | Schema  Design ‘ D]]IE| MH

lz5] urn:hi7-org:v2ml

[+~ O annotation

----- ip] Attributes

----- % Attribute Groups

[—]'ﬁ Complex Types

B} %2 ADT_AD4.CONTENT
EIJ.EI sequence

m-§® MsH

kg
[Validate XML (Alt+Shift+F9) |

#-§® EVN
E-§2 PID
m-£% PVL[L-1] (2)
-] Elements
E€% ADT_AD4

=R

-4

Ee- 43

@42
w43

- O annotation

----- e’ Groups
| -7 Referenced Schemas
&5 indude
----- 7] Simple Types

The custom ADT A04 message is how ready to use.

HL7 messages do not, naturally, spring out of ke air. Many Healthcare applications
have the capability to produce HL7 v2.x delimitedssages and consume HL7 v2.x
delimited messages. In the following sections wiédeivelop a HL7 message producer
and a HL7 message consumer.

Mapping PatientCustom to ADT A04

As showing in the BPEL Editor, the HL7 XML strucésrare fairly unfriendly. The field
names are of the form varName->partl->PID.3->CXHs is pretty useless unless one
is very, very familiar with what the'%field of the PID segment corresponds to. As it
happens, it corresponds to the Patient Identifist; is a required field and can repeat.

SEQ LEN DT OPT RP/# TBL# | ITEM# | ELEMENT NAME
1 K Sl 0 00104 SetID - PID
2 20 CX Be 00105 Patient ID) :
3 20 CX R Y 00106 Patient Identifier List )

This information, by itself, is not enough to hetpdetermine what source node gets
mapped to which destination node. We need to cotisiHL7 v2.3.1 Standard
document, Chapter 3 Patient Administration, sec8i?2 PID - patient identification
segment, subsection 3.3.2.3 Patient identifierstich says:




3.3.2.3 Patient identifier list (CX) 00106

Components: <ID (5T)> ~ <check digit (ST)> " <code identifying the check digit scheme employed (ID)>
*~ <assigning authority (HD)> *~ <identifier type code (I5)> ~ <assigning facility (HD)>

Subcomponents of assigning authority: <namespace ID (I5)> & <universal ID (3ST)> & <universal ID type
(ID) >

Subcomponents of assigning facility: <namespace ID (IS)> & <universal ID (ST)> & <universal ID type

(ID})>

Definition: This field contains the list of identifiers (one or more) used by the facility to uniquely identify
a patient (e.g., medical record number, billing number, birth registry, national unique individual identifier.
etc.). Refer to HL7 table 0061 - Check digit scheme for valid values. With HL7 v2.3.1. the arbitrary term
of “internal ID™ has been removed from the name of this field for clarity.

CX.1 will be the ID. CX.2 will be the Check Digit.X.3 will be Check Digit Scheme
Code. CX.4 will be Assigning Authority, and so dfote the bracketed codes like ST, ID,
HD and IS. They designate HL7 datatypes. Chaptditle Standard defines these. It is
necessary to be aware of what these datatype arelén to correctly map. HD, for
example, is a structured type so one would nogas$ata to CX.4, Assigning Authority,
but to CX.4->HD.1 (the first subcomponent in the Hipe). Structure and meaning of
this, and other fields, are defined in various ¢aepin the standard.

Rather then bore you with the details | will prazithe mapping table for mapping fields
of the PatientCustom XML structure to the HL7 v2.8tructure, below, including the
literals that must be mapped to the HL7 structmekthat are not present in the input
data. The literals, shown enclosed in *”, shouldehtered in the BPEL mapper without
the quotation marks.

Patient Custom Field or Filed/Subfield name HL7 v2.3.1 target
“Literal” field/subfield
“" Filed Separator MSH->MSH.1
“N~\&” Encoding Characters MSH->MSH.2
“HL7Sender” Sending Application MSH->MSH.3->HD.1
“SunMicrosystems” Sending Facility MSH->MSH.4->HD.1
“HL7Receiver” Receiving Application MSH->MSG.5->HD.
“SunMicrosystems” Receiving Facility MSH->MSH.6->HD
“ADT” Message Type MSH->MSH.9->MSG.1
“A04” Trigger Event MSH->MSH.9->MSG.2
“ADT_AO01" Message Structure ID| MSH->MSH.9->MSG.3
Generated unique id Message Control 10 MSH->MSH.10
“T” Processing ID MSH->MSH.11->PT.1
“2.3.1" Version ID MSH->MSH.12->VID.1
“A04” Event Type Code EVN->EVN.1
current date Recorded Date/Time EVN->EVN.2->TS.1
LOCAL_ID Patient Identifier List | PID->PID.3->CX.1
-> D
FACILITY Patient Identifier List | PID->PID.3->CX.4->HD.1
-> Assigning
Authority
FACILITY Patient Identifier List | PID->PID.->CX.6->HD.1
-> Assigning Facility
LAST_NAME Family Name ID PID->PID.5->XPN.1->FN.1
FIRST_NAME Given Name PID->PID.5->XPN.2
MIDDLE_INITIAL Middle Initial PID->PID.5->XPN.3




SUFFIX Suffix PID->PID.5->XPN.4
TITLE Prefix PID->PID.5->XPN.5
DOB Date/Time of Birth PID->PID.7->TS.1
SEX Sex PID->PID.8
RACE Race Identifier PID->PID.10->CE.1
PATIENT_RACE Race Text PID->PID.10->CE.2
ADDR1 Street Address PID->PID.11->XAD.1
CITY City PID->PID.11->XAD.3
STATE State or Province PID->PID.11->XAD.4
POST_CODE Zip or postal code PID->PID.11->XAD.5
COUNTRY Country PID->PID.11->XAD.6
HOMEPHONE Phone Number — PID->PID.13->XTN.1
Home
LANGUAGE Primary Language ID| PID->PID.15->CE.1

PATIENT_LANGUAGE

Primary Language
Text

PID->PID.15->CE.2

MSTATUS Marital Status ID PID->PID.16->CE.1
MARITAL_STATUS Marital Status Text PID->PID.16->CE2
RELIGION Religion ID PID->PID.17->CE.1
PATIENT_RELIGION Religion Text PID->PID.17->CE.2
SSN SSN Number - PID->PID.19

Patient

ETHNIC

Ethnic Group ID

PID->PID.22->CE.1

PATIENT_ETHNICITY

Ethnic Group Text

PID->PID.22->CE

uln

Patient Class

PV1->PV1.2

Figure 1 PatientCustom to HL7 Mapping rules

Note that we omitted a lot of optional fields, jastwe did not include optional segments.
What will get is the minimal HL7 ADT A04 messagentaining most of the data we have
available. Certain data items we have in the P&tiestom structure, for example Status
or My_RowNum, are not applicable to HL7 and areussful to us, so we ignore them.

When dealing with HL7 XSDs in BPEL mapper and thgktof mapping from HL7 to
non-HL7 structure, in either direction, it payssfzend the time working out the mapping
table beforehand and having it validated by thermss and HL7 people, to ensure the
right data gets mapped to the right fields.

HL7 Feeder

We have a file containing 1442 patient records.drixin the file are separated from one
another by carriage return+linefeed charactens)(\Within each record, fields are pipe-
delimited (]). The structure of each record wasuised in section “Dealing with Pipe-
delimited Data” and a XML Schema document requicetDecode” this data to XML

was developed.

We need to create a HL7 v2.3.1 Delimited messagedoh of the pipe-delimited
records. We obtained the HL7 v2.3.1 XML Schema doents and modified one to
represent a custom ADT A04 message structurecitiose'HL7 v2.3.1 Register a Patient
Message (ADT A04)".

The mapping table, which helps us implement mappgtween fields in the
PatientCustom structure and the HL7 ADT A04 strietuas discussed in section
“Mapping PatientCustom to ADT A04".



We are now in a position to develop a solution hich the file gets read, each of its
records gets transformed into a HL7 message arfdreassage gets sent to a HL7

receiver, which will be developed later.

Having developed the PatientCustom XML Schema avihly developed the HL7 ADT
A04 XML Schema we have a BPEL Module project, HL&der, and a skeleton BPEL
2.0 process, HL7Feeder.bpel. Our process will eefild so we need a WSDL Document

that will provide the structure which to use to figare the File BC. We also need a

WSDL Document that will provide the structure whichuse to configure the HL7 BC

that will send HL7 Delimited messages out. If yeelfintimidated by the fact that we

start by creating WSDL documents don’t worry. Th8B\L documents are placeholder

for Binding Component configuration information aa@ generated using wizards.

Let’s create a new WSDL Document, HL7Feeder_Fildnthe File BC.

Projects - P.. 41 X | | Files | Services |
=75 HL7Feeder

E}"a Process File

E].a HLFv23: ﬁ WSDL Document. ..

(=]
- @ ADT | ocal History ’ |.;._—| BPEL Process...
>@ datz External XML Schema Document(s). ..
@ field  End... B ("] Folder...
’% mes . paste Cirl+v @ ¥ML Schema...
..... seqr _

..... ‘:ll_' HL 7Feet: Tools [ EI EITII:lt!f' File...

----- @ PatientCustom, xsd EI Other...

----- FH ui pid seament with no (null) one—r=coror T

This will be a Concrete WSDL with FILE binding gfte poll.

, HNew WSDL Document .
Steps Name and Location
1. Choose File Type File Name: |HL7Feeder Fileln

2. MName and Location
3. Reguest Configuration

Project:  |HL7Feeder

Folder: Isr-:

Browse... |

Created File: IG:\GIassHﬁESEuZlProjects‘.PaﬁentSchG‘d—ﬂ_?Feeda\srcH?Feeder_Hlﬂn.wsdl

Target Namespace: ihth:l:f,.‘j?_ee netbeans. org fwsdiHL FFeeder HL 7Feeder _Fileln

WSDL Type: " Abstract WSDL Document
{+ Concrete WSDL Document

Binding: |FrE

Type: Foll

<Back | Next)il frich | Cancel | e

Enter File Name (pattern) as ui_pid_segment_*Peling Directory as

c:/temp/PatientSvc/ (or a directory of your own a$ing), modify Polling Interval to
10000, check the Multiple Record checkbox, spétifyas Delimited By, change the
Message Type to encoded data, click the ellipsibdédar” right of the XSD
Element/Type field and choose the Patient elemetité PatientCustom XSD.




|

Steps R st Configuration

1. Choose File Type
2, Name and Location File Polling

3.  Request Configuration (: File Mame™ (pattern): Iuijd_segment_‘. cs\r_) [~ IsRegex

CE Polling Directory™: Ic_:,.ftemr.:l,.fPaﬁenﬁuc‘.r _) Browse... |

1 Poling Directory Relative To: [ <ot Set> =]
Poling Interval (ms): {10000

[~ Enable Archive Details iy |

Record Pr

(@ witpeRecord  DelmitedBy: [y ) |
[~ Maximum (Bytes) PerRecord |1
Payload Processing /
@e;sage Type: Iencoded dai?) $
5D Element/Type: | . ” |
b
=23 By File
L Femaed o= B E}% HL7Feeder
[~ Remoue trailing I'ﬂ@ src/PatientCustom. xsd
+- [l Complex Types

B¢
File Directory -3 simple Types

r-E areMIi7v231 ANT AN4/ANT AN4 rustom.wad

Type customencoder-1.0 into the Encoded type: elatty field, check the Remove
Trailing EOL check box and click Finish.

® New WSDL Document O x|
Steps Request Configuration
1. Choose File Type
2. Mame and Location File Polling
3. Request Configuration File Name* (pattern): Iuijid_segment_".csv I IsRegex
@ Polling Directory™: Ic:]bemPaﬁenEvd Browse...
Polling Directory Relative To: | <Not Set= LI

Palling Interval (ms): {10000

[~ Enable Archive Details.. |

Record Processing
[V Multiple Record ~ Delimited By: | \p |

I~ Maximum (Bytes) Per Record |1
Payload Processing
Message Type: Iencoded data ;I
Cgsﬁ Element;Type: |ns:Patient __‘D
CEncndEd type: Ws}

[~ Forward as Attachment

RemoveEOL =
Defines whether or not end-of-ine characters should be removed

before processing, If multiple records are present, this atiribute defines

whether or not end-of-ine characters should be removed for each record, ;I

< Back | Mext = | Finish Cancel | el |
l'\é

The outcome of this wizard is a WSDL document file BC configuration providing
file location and polling interval, but also spetifg that the content of the file is to be



broken up at delimiters (\r\n) and each recora ise “decoded”, that is converted from
delimited format to XML format, according to thetlatCustom XML schema.

To add a bit of a twist let's modify this WSDL maally to change the name of the file to
a Regular Expression and to indicate that thisreggalar expression.

The two file we will be dealing with have nameslik
ui_pid_segment_with_no_(null) _one_record.csv angidi segment_with_no_(null).csv

A regular expression that covers these and othmeaaf this form might look like:
ui_pid_segment[_()a-z]*.csv
Lets open the WSDL, if it is not already openedyand the Bindings node all the way to

file:message, click the file message and modifyfilbaame and fileNamelsRegex
properties to specify the regular expression ahtbs#rue”, respectively.

| E;'i;] HL7Feeder_Fileln.wsdl X] q ;- :}EI | file:message - Properties
Source | WSDL  Partner ‘Eﬂ” Engl =l Properties
= ¥ : use encoded
,la:_;] _http:HjZee.neﬂ:eans.orgJ"wsdIﬂ-|L?FeederMLFeeder_FlleIn encodingStyle B A o
E {'_;s '_I'ypes charzet
Blﬁ http:f{j2ee netbeans. orgfwsdlHL FFeeder HL 7Feeder _F P
" forwardAsAttachment
Bl Messages deleteFieOnRead
i E‘_E PolllnputMessage fileMame ui_pid_seament[ (Ja-z]*.csv _:/}
E]Uﬁ Ppet Types filehamel=Pattern
?ﬁsﬁ FileInboundPortType HeNamelsRegex e
£y Bindings polinginterval 100600
; IE!E;{}_ FileInboundBinding FortType="Flelnb = ="
E_ig_\' e dindag removeEOL true
Hﬁ%" sl . addEOL
£, Reoperaiion muttipleRecordsPerfile  frue
B'%E _iEpLIt:!'_ maxBytezPerRecord
- B Hemessne, recordDelimiter Yin
El’.j Services ey
EQ FileInboundService [Defines the file transport based operation binding details. |
5 53 Sttty S
B[ | HL7Feeder_Fileln —
protectDirectory

This will cause the File BC to use Regular Exprssj new in v2.1, to poll for a file,
rather then a literal file name or a simple andtkahfile name pattern available in
previous releases.

Let's now create a WSDL Document, HL7Feeder_HL7@artthe HL7 BC. The WSDL
will be a Concrete WSDL, using HL7 binding of tyd&7 Version 2 — Outbound
Request. Click Next.



" New W5DL Document
Steps Name and Location
L. Choose File Type File Mame: [HL7Feeder_HL70ut
2. MName and Location
3. Abstract WSDL Details
4. General Settings —
5. HL7 Version 2 Settings Brojects  |HL7Feeder
6. Communication Controls Folder: |src Browse... |

Created File: IG:‘,GlassFrs?‘nESBuE]Pm}'ects‘Faﬁmﬁnd’G‘d—ﬂ.?Feeder\srcH?Feeda_l—ﬂ.?Dut.wsdi

Target Namespace: ihtu:l:HJ'Zee netbeans. orgfwsdlHL Feeder HL 7Feeder _HL7OuUt

WSDL Type: " Abstract WSDL Document
{+ Concrete WSDL Document
Binding: [HL7 =]
Type: ound Request
——:ﬂﬁ

< Back | Next>[l Grish | Cancel | Help

Click Browse, choose ADT_A04_custom.xsd’s ADT_AQdment, click OK and click

Next.

Choose File Type
MName and Location

General Settings
HL7 Version 2 Settings

1.
2
3. Abstract WSDL
4,
5
6. Communication Controls

B-[e] srcHL7v231_ADT_A04/datatypes.sd
: B[l sroHL7v231_ADT_AD4/fields. xsd
[P @ srofHL7v231 ADT_AD4/messages. xsd
| El@ sroHL7v231_ADT_AO4/segments. xsd LI

e W e, N PR S ST SO,

/
Reguest Message /
I Browse |
W select Element Or Type ]
El42) By File =

EE—S HL7Feeder
: @ sro/PatientCustom. xsd
I_‘—J@ sroHL7v231 ADT_A04/ADT_AQ4_custom.xsd
; I;E Complex Types

oK Cancd | Hep |
&

<Back |[ mext> | Ensh | cancel | e

Modify the location for the Endpoint if the HL7 kéner, to receive messages we will be
sending, runs/will run on a different host and féedént port. By default this is
hl7://localhost:4040. | use hl7://localhost:2404keep it within the port range | chose
for this GlassFish ESB installation. Accept allatldefaults unless you know what the
different properties mean and have a reason togehtiiem. Click Next.




" New WSDL Document -
Steps General Settings
1. Choose File Type
2. Mame and Location Endpoint Properties
3. Abstract WSDL Details ; :
4. General Settings Transport Protocol Name ¢ Itq:l-lp LI
5. HL7 Version 2 Settings .
6. Communication Controls ( SRR |h|?.,|f,|flocaﬂ'mst.24040 )
Encoding Details
Use: Lteral & Encoded

Encoder : |h|?encoder—1.0

LLP Details
LLP Type @ MLLPw1 + | End Data Character : |13
Start Block Character : |11 HLLP Chedksum : I~ Enabled

End Block Character : |28

MLLP Version 2 Properties

Mo, of Retries on Receipt of Nak : |0
Time Interval between Retries : |0
Time Duration to Wait for Adk [ Nak |0

Location

The connectivity information to connect to HL7 Server. Format hl7://ip:portnumber

Lelfv]

oo [ | o | oo |

Review property settings in the HL7 v2 Settingdatjae box. Modify property values if
you know what they mean and you have a need tofgntidim. Otherwise accept

defaults and click Next.

@ New W5SDL Document B x|
Steps HL7 ion 2 Settings
1. Choose File Type
2. MName and Location HLY Version 2 Properties
3. Abstract WS!JL Details Acknowledgement Made : &+
4,  General Settings
5. HL7Y Version 2 Settings
6.  Communication Controls MSH Properties
Validate MSH ¢ [~ Enabled Processing {d:lp LI
Sequence No : [~ Enabled Ve Id:l 2.3.1 ﬂ
Sending Application ; ISun Open ESB HL7 BC
Sending Fadility : ISun Open ESB HL7 BC
Message Properties
SFT Enabled : [~ Enabled Journaling : [~ Enabled
Software Vendor Organization : ISun Microsystems, Inc
Software Certified Version or Release Number : IZ.U
Software Product Name : ISun Open ESB HL7 Binding Component
Software Product Information : IIt is & binding component for HL7 over TCPJIP connection
Software Binary ID : IZ.O
Software Install Date : |
Original =
—d
Defines the acknowledaement mode to use to adknowledae the hi7 transactions =
==

Help




Leave properties in the Communication Controlsadjak box at default and click Finish.
If you have a need to change these propertiesagatidr with the HL7 BC
documentation so you know what they mean and viteat do.

@ New W5SDL Document i x|
Steps G ication Control

Choose File Type

1.

2. Name and Location

3. Abstract WSDL Details
4,  General Settings
5
6.

HL7 Version 2 Settings LI
Communication Controls
[~ TIME_TO_WAIT_FOR_A_RESPONSE
Value I Recourse Action I LI
[~ MAX_NO_RESPONSE
Value I Recourse Action I j
[~ NAK_RECEIVED
Recourse Action I LI
[~ MAX_NAK_RECEIVED
Value I Recourse Action LI
Max Connect Retries

E

< Back | Next= | Enshi I Cancel | Helg |

Now we are ready to flesh out the skeleton BPEIcgss, HL7Feeder.bpel, create a while
ago when we create a New Project -> SOA -> BPEL Wed

Open the BPEL process, HL7Feeder.bpel.

Drag the HL7Feeder_Fileln WSDL onto the target raafrhk the left-hand swim line.

| Project.. 40 X | | Files | Services

-2 HL7Feeder

Ela Process Files

E-C] HL7v231_ADT_A04
|E—| HL7Feeder.bpel

E] HL FFeeder_FileIn.wsdl
@ HL7Feeder _HLFOut.wsdl
@ PatientCustom. xsd

- [ Referenced Resources

ui_pid_segment_with_no_(null)_one_record.:

Rename the Partner Link to Fileln.

Kl |
| HL7Feeder_Fileln. wsdl - Navigator Al = |
- ----- a Imports ;I
E]@ Messages

B[ PollnputMessage

Elﬁ Port Type |
HE R N

| %] HL7Feeder. bpel xl

Source Design Mapper

T




Drag the HL7Feeder_HL70Out WSDL onto the target ratitk the right-hand swim line.

v ol &]n] 8] smEf;

— - . e . .
]---gﬁ Hi7Feeder Source Design ~ Mapper  Logging ||ﬁlﬁ
B3 Process Files
] HL7v231_ADT_AD4
-@ HL 7Feeder.bpel -
.’;E] HL7Feeder_Fileln.wsd | HL7Feeder |
Al 7Feader HL70ut. I i
@ PatientCustom, xsd
@ ui_pid_segment_with_no_{null)_one_record.:

#- [ Referenced Resources - _
| HL7Feeder_HLT7OUL wsdi - Navigator @ x| Fiem |9 ‘
LR Imports =] B

= |
poll

£l Messages
-[Z] hi7wsdlOperationRequest

i3 Port Types
PO R i te e

Rename the Partner Link it to HL7Out.

rm——

(= ||| etk s
I-== s =1 Main
- HL?OUt_! - Property Editor
L] = |Name

' |PartnerLinkl [Partner Link]

Partner Link Type
My Role
Partner Role

Drag Receive, Assign and Invoke activities ontottrget marker inside the HL7Feeder
process scope.

| Palette
£ Web Service
[F=1) Invoke ._'_',--"@REEEWE
= | pasic Activities

: : e 1) Assign (5 Jav
HL7Feeder (@ Wt

e e B ) By ©) wa

__..-"'-. @ ReThrow @ Exil

— | | HL7Feeder [Process] - Properties

s 1 (=l Main
| HL7Out |

EERE

MName

' | Target Nameszpace

(=2 | % (=) Atomic

Assianl % ' Il Ao | lgnore Migzing From Data
—t— - Per BP persistence opt out
Waiting Request Life Span

HLT7Feeder [Process]

Connect Receive to the Fileln partner link and kesto the HL7Out partner link.



|t @
FileIr @ HL?FEEW,‘W
Recsivel [
(= H— (=)° (=)
ool P.SSFI‘II ‘ RiFwsdl@.
(=)°
Iﬁi?crrllé'l

|

Edit the Receive activity, create an input varisdode name it vRecln.

~ P ——
‘ |!€T}i CompensateScope

Procesk Start
| =) Skenchiead Aot
& [
/’—‘@ - @MEF IVREdﬂl )
[ i
R'_E':_*Eifl Type: Imsﬂofi:!pjrﬁessage
¥ Receivel [Receive] - P Seape: |HJ_?FEEder LI
Main | Correlations |
Mame: |F'.eoewe1 Cancel
Partner Link: |FiIEI.r1 - ]
Operation: |IJO|| =]
Input Variable: | ——————>  Create.. | Browse..|
~ ¥ Create Instance
Ny ok | Conesl Help
Edit the Invoke activity, create an input variabled name it vHL7Out.
) = |Documentation
cdlo. .. (=i Mez=age
4 i Dartnar | ink
@ X
Name: [vHL7Out ) i
?Invnk?_‘l [Invoke] - Property Edi = ...
e — Type: |tns:hi7wsdiOperationRequest
Scope: IHL?Feeder j
Mame: IInvokel :
Partner Link: |I—U_}"D|.|t _— ’TI s |
= Operation: |h|?‘u\.lsd|0peration L\\B — —
5 IDnoutVarizble: | ——> Ceate... | Bromse... | Trowst
Output Variable: I Create I EroWse o« I
3




Double-click the Assignl activity to switch to thepper window, or click the Assignl
activity and click the Mapper tab.

Expand the vReclIn variable structure in the leftchgariable tree.
Expand the vHL70Out variable structure to the leefeVISH, ENV, PID and PV1 nodes in

the right-hand variable structure. Note that dependn the clock speed of your machine
this may take a noticeable while and use noticealvieunt of resources. Be patient.

L, HL7Feeder bpel = x| 4 E=fiof

Source Design Mapper Logging |

5" Operator | [ZBoolean 4 String P Node |=|Mumber ¥ Date &Tme | BPEL
éiﬂ'l Al Ouu:ut| wput | Al -|
=145 Variables Variables {1

- N v AOut VHL7Out S5-

=N "3 vRecIn I —él
E-E partl partl =

&% U_ID MSH €3
&% FACILITY —
&% LOCAL_ID

i
€% LAST_NAME PID €31
&% FIRST _NAME PVl €3
- # MIDDLE_INITIAL Properties [
&% SUFFIX

g8 TIME vRecln “h—
&% ADDRA Partner Links {F—#
&% CITY

€% STATE

--&¥ POST_CODE

&% COUNTRY

&% DOB

&% DATE_OF_BIRTH
&% PATIENT_GENDER
--&F MSTATUS

@ F MARITAL_STATUS
& 85N

&% HOMEPHONE

&% RACE

--&F PATIENT_RACE
&% ETHNIC

&% PATIENT ETHMICITY
&% RELIGION

& PATIENT RELIGION
&% LANGUAGE

&8 PATIENT_LANGUAGE
&% STATUS

&% VIP_FLAG

--& ¥ PERSON_STATUS
g% CHURCH_CODE
&% MY_ROWNUM
[#{) Properties

#-4F Partner Links

Use the mapping table, “Figure 1 PatientCustomlt@ Mapping rules”, to work out how
to map data to the vHL7Out variable structure.



5 HUTFeeder.bpel = x|

Source  Design | Mapper Logging |

4> =l

£ Operator | [EBoclean A\ String PENode [=|Mumber [F Date &Time (%] BPEL

-|| All mtmtl

Jmnl Al -|

=47 variables

B 5 vHL7O0ut

El- %3 vRecIn -
B partl

€% U_ID

&% FACILITY

€% LOCAL_ID

€% LAST_NAME

&% FIRST_MAME

&% MIDDLE_INTTIAL

- F SUFFIX

-8 TmE

&% ADDR1

-¢¥ crmy

@g’ STATE

--¢ ¥ POST_CODE

€% COUNTRY

&% DOB

€% DATE_OF_BIRTH

€% SEX

&% PATIENT_GENDER

& ¥ MSTATUS

& ¥ MARITAL_STATUS

({S ]

& ¥ HOMEPHONE

-¢¥ RACE

¢ PATIENT RACE

¢ ETHNIC

& ¥ PATIENT _ETHNICITY

& RELIGION

. PATIENT RELIGION

- LANGUAGE

--&F PATIENT LANGUAGE

&% STATUS

-¢F vIP_FLAG

--¢ % PERSON_STATUS

--&¥ CHURCH_CODE

@3 MY_ROWNUM

&) Properties

-5 Partner Links

Literal strings can be assigned by selecting thgetanode, clicking the String functiods

drop down and selecting the String Literal funatioi

A5 HL7Feeder.bpel * x|

Source Design Mapper Logging |

" Operator D;g,ﬂoolean|£15h'ing B2 Mode (= M

- I Al Output E& Contains
=47 Variables 0000 Normalize Space [
B S vHL70ut 6L String
=3 vRecIn & starts With
E"E___.fgtj o 617 string Length

€% FACILITY =~ O Substring
~4€¥ LOCALID % gybstring Before

€% LAST_NAM o
€5 FIRSTNan &) Subsiring After
¥ MoDLE_In il Translate

&% SUFFIX 9o Concat

<R TmE
L TN
Al

Variables {1
VHL7Out -ﬂ—H—]

PID €2+
PVl €3
Properties [
vRecln -+

Partner Links {7




I will not provide a step-by-step pictorial guidedvery mapping rule — there are too
many. Just a couple of representative pictureslghmienough.

If you experience undue unresponsiveness, whemgttgi map to the HL7 structure,
right-click on the project name, choose Propediss uncheck the two properties related
to validation. The BPEL editor by default perforrofling process validation. It has been
observed, with large and complex structures, ama processors / cores, that this
continuous background validation may consume schmesources as to make it very
difficult to work with the BPEL editor.

| A5 HL7Feeder.bpel x]

Source Design
]

Clean

Clean and Build

gf Operator ﬂ,g, Boole

| All Output

Efb’ Variables

-

Populate Catalog

B G vHLTOut

53 vRecIn

Close

Set as Main Project
Open Reguired Projects

E-E partl
--€3¥ U_ID
&3 FACILI
&% LOCAL

Rename. ..
Move. ..
Copy...
Delete

€% LAST_
€% FIRST.
% MIDDL
--&§ SUFFL
@§ TITLE

Delete -
== €% ADDR:

Eind...
Versioning
Local History

Crl+F -4 CITY

&% STATE
&% posT_
€% COUN

KT E—

| As=inn1 [A=s=inn] - Navinator

~§¥ DOB

&% DATE_
A x fp—

‘ Project Properties - HL7Feeder
Categories:
o
: - @ Project References Project Folder: IG:‘l,GIassFishESBleProjects‘lPaﬁemSch’G‘l.l-iL?'Feeder
i @ XML Catalog
Froject SE Type: Isun-bpel-engine
Service Unit Description: IRepresents this Service Unit
Encoding: IUTF-3 LI
[~ Allow build and deploy with errors
T Allow background validation (global option)
\I_ Show validation warnings (global option)
5
carcl_|

In addition, to disable validation of XSDs, whichan issue with HL7 XSDs as they are
large and complex, one can add a property to tiieviDich will tell Ant to do partial or
no validation. Pull down the Tools menu, choosei@yst Switch to the Miscellaneous
Tab, Ant subtab and add validation=partial or \atiidh=none to the Properties field.

Line “validation=none” disables validation altogethLine "validation=partial" will
validate BPEL documents only (no imported schenmalsvesdls) and
"validation=complete" will validate all documentdefault). This information was
provided by Vladimir Yaroslavskiy, one of the Engans who develop this software.




This example shows a literal mapping of MessageeTYADT”, to vHL7Out->partl-
>MSH->MSH.9->MSG.1

E 5 vRecln vHL/Uut -
E-E partl partl —H—]
€% U_ID MSH <>—h

€% FACILITY il

€% LOCAL_ID L] MSH. 1 €3
- ] 0 M2 €35
4§ MIDDLE_INITIAL (A H7Sender'] & MSH.3 €31
& § SUFFIX 'é;’l— “ : L=

¢ F TIME |'SunMicrosystems’ g =] MSH. 4 €3 —+
4% ADDR1 —— —

<8 oy - Afﬁﬁ L7Receiver | = MSH.5 €3+
-4 STATE = =

%% POST CODE kg é’. /'SunMicrosystems' | = MSH.6 €3+
""zi gg:m" [ MEH.7 €331
4% DATE_OF_BIRTH MEH.8 €371
&% S ' ) MSH.S €3]
2; ;?%Gmnm (iJrorl N ) MSG. 1 £
-8 MARTTAL STATUS  ||™~ = MEG.2 €5tk
48 SsN MSG.3 €3

it B HOMFDHONE

This example shows “generation” of a “unique idf MSH.10, Message Control ID.
Normally one would do something a bit more sopbigd here to ensure uniqueness.




Here are more mappings.

With mapping completed switch to Source mode aiudk ¢he Validate File button.



This process can take a while, particularly if yogerienced slowness in mapping and
turned off background validation. This validatioflllwe getting done now.

Let’s build the project.

To deploy the project and test it we need a Compdgiplication. Let's create New
Project -> SOA -> Composite Application. Name it FHeeder_CA.

Drag the project, HL7Feeder, onto the CASA Editamas.

Build.

Deploy.



If you see message similar to the ones below y@e bacceeded in deploying the
composite application.

Create a folder hierarchy C:\Temp\PatientSvc\sayreging your own root folder
hierarchy if you do not use “C:\Temp\PatientSvc’l d®. Just make sure you have a
sources folder / directory under the folder / dioeg where the File BC is configured to
poll for a file.

Copy the file ui_pid_segment_with_no_(null) _one orelccsv, which we used to test
decoding in “Dealing with Pipe-delimited Data”,ttte sources directory.

Now copy the file ui_pid_segment_with_no_(null)_orexord.csv from the sources
directory to the directory one level up (for mesthiill be C:\Temp\PatientSvc). Within
10 seconds the file should disappear. Observe skenye

We will get an exception, unless it so happensttiere is a HL7 listener listening on
port 28080 (this is the port | use). | did not havdL7 listener so | got an exception.

[#2009-07-02T11:12:55.796+1000|SEVERE|sun-

appserver2.1jcom.sun.jbi.hl7bc.OutboundMessageProce ssor|_ThreadlD=60;_Threa
dName=HL7BC-OutboundReceiver-2;_RequestID=4ddb583e- c578-4de5-ba70-
a22f64f0ca9c;|HL7BC-E0209: Failed to process the me ssage exchange with ID
203614745659895-22018-134657899742810109 and exchan ge pattern
http://www.w3.0rg/2004/08/wsdl/in-only due to error : HL7BC-WO0121: Unable to
process message exchange 203614745659895-22018-1346 57899742810109, end
point com.sun.jbi.hl7bc.Endpointimpl@150cdbd and op eration
{http://j2ee.netbeans.org/wsdl/HL7Feeder/HL7Feeder_ HL7Out}hl7wsdIOperation.
java.lang.Exception: HL7BC-W0121: Unable to process message exchange
203614745659895-22018-134657899742810109, end point
com.sun.jbi.hl7bc.Endpointimpl@150cdbd and operatio n
{http://j2ee.netbeans.org/wsdl/HL7Feeder/HL7Feeder_ HL7Out}hl7wsdlOperation.
at
com.sun.jbi.hl7bc.OutboundMessageProcessor.processO neWayOutbound(OutboundMe

ssageProcessor.java:851)

at
com.sun.jbi.hl7bc.OutboundMessageProcessor.processM essage(OutboundMessagePr
ocessor.java:301)

at com.sun.jbi.hl7bc.OutboundAction.run(OutboundAc tion.java:66)



at
java.util.concurrent. ThreadPoolExecutor$Worker.runT
ava:886)

at
java.util.concurrent. ThreadPoolExecutor$Worker.run(
908)

at java.lang.Thread.run(Thread.java:619)
Caused by: java.lang.NullPointerException

at
com.sun.jbi.hl7bc.OutboundMessageProcessor.establis
oundMessageProcessor.java:1801)

at
com.sun.jbi.hl7bc.OutboundMessageProcessor.start2Wa
tboundMessageProcessor.java:1713)

at
com.sun.jbi.hl7bc.OutboundMessageProcessor.processO
ssageProcessor.java:825)

... 5more

#]

[#]2009-07-02T11:12:55.812+1000|INFO|sun-
appserver2.1|com.sun.jbi.hl7bc.OutboundMessageProce
dName=HL7BC-OutboundReceiver-2;|HL7BC-10139: Set me
ERROR for message exchange ID 203614745659895-22018
exchange pattern http://www.w3.0rg/2004/08/wsdl/in-

[#]2009-07-02T11:12:55.859+1000|WARNING|sun-
appserver2.1jcom.sun.jbi.engine.bpel.core.bpel.mode
ssinstancelmpl|_ThreadID=61;_ThreadName=sun-bpel-en
Instance 1d=129.150.152.74:-3d4f6dad:12238e68000:-7

Name=HL7Feeder_CA;BPEL Process Name=HL7Feeder;_Requ

46¢8-bec9-920aaf40a094;|BPCOR-6151: The process ins
terminated because a fault was not handled; Fault N
{http://www.sun.com/wsbpel/2.0/process/executable/S
g}systemFault; Fault Data is <?xml version="1.0" en
8"?><jbi:message
xmlins:sxeh="http://www.sun.com/wsbpel/2.0/process/e
rrorHandling" type="sxeh:faultMessage" version="1.0
xmins:jbi="http://java.sun.com/xml/ns/jbi/wsdl-11-w
WO0121: Unable to process message exchange 203614745
134657899742810109, end point com.sun.jbi.hl7bc.End
operation
{http://j2ee.netbeans.org/wsdl/HL7Feeder/HL7Feeder_
</jbi:part></jbi:message>
com.sun.jbi.engine.bpel.core.bpel.exception.SystemE
Error status was received while doing an invoke (pa
portType={http://j2ee.netbeans.org/wsdl/HL7Feeder/H
ortType, operation=hl7wsdlOperation)

BPCOR-6129: Line Number is 174
BPCOR-6130: Activity Name is Invokel

ask(ThreadPoolExecutor.j

ThreadPoolExecutor.java:

hConnectionToExtSys(Outb

yChannelWithExtSystem(Ou

neWayOutbound(OutboundMe

ssor|_ThreadlD=60;_Threa
ssage exchange status to
-134657899742810109 and
only|#]

l.runtime.impl.BPELProce
gine-thread-8;Process
e0e;Service Assembly
estID=3ded8520-1aal-
tance has been

ame is
UNExtension/ErrorHandlin
coding="UTF-

xecutable/SUNExtension/E
rapper"><jbi:part>HL7BC-
659895-22018-
pointimpl@150cdbd and

HL7Out}hl7wsdlOperation.

xception: BPCOR-6131: An
rtnerLink=HL7Out,
L7Feeder_HL70ut}hl7wsdIP

The exception and fault messages are not partigulminating. Nothing, at the default
logging level, tells me that the fault was throvathuse there was no listener to which to
connect. | would have expected a message to camteitike “Connection Refused” or
something of a sort.



| happen to have a 7Scan HL7 tool, which can, asoother things, act as a server. |
started it, configured it as a listener on port4i@nd then submitted the file again. My

server.log, amongst other things, says:

[#|2009-07-02T12:57:13.140+1000|INFO|sun-
appserver2.1|jcom.sun.jbi.hl7bc.extservice.client. TC
D=46;_ThreadName=AnonymousloService-6;|HL7BC-10155:
External System

:MSH|*~\& HL7Sender|SunMicrosystems|HL7Receiver|Sun
DT_A01|2009-07-02T12:57:12.87+10:00ARMC0534005|T|2.
EVN|A04|2009-07-02T12:57:12.87+10:00
PID|[|0534005""*ARMCMARMC]||STYZINSKI"JOSEPHINEMA|
FARRINGDON VILLAGEMDianella®NSW”2747"AU||||||ANG||
PVl

#]

[#|2009-07-02T12:57:13.250+1000|FINE|sun-
appserver2.1jcom.sun.jbi.hl7bc.OutboundMessageProce
dName=HL7BC-OutboundReceiver-
4;ClassName=com.sun.jbi.hl7bc.OutboundMessageProces
ceiveHL7Message;MSH|"~\&HL7Sender|SunMicrosystems|
ems|||ADTMA04MADT_A01|2009-07-02T12:57:12.87+10:00A
MSAJAA
;_RequestiD=20008e0b-08b9-4bb4-a358-92f06a94af65;|H
Message|#]

PIpHL7Connector|_Threadl
Sent HL7 request to HL7

Microsystems|||JADTA"A04"A
3.1

|19570126(F||01]1/97
2222222222|||01

ssor|_ThreadlD=51;_Threa
sor;MethodName=sendAndRe
HL7Receiver|SunMicrosyst

RMC0534005|T|2.3.1

L7BC-: Received HL7

7Scan shows a received HL7 v2 delimited messagéhenidg shows both the message
that was sent and the acknowledgment that wasvesteivhen the sun-hl7-adpater is
configured to log at more verbose level then tHauleINFO level.



We see a HL7 message, which 7Scan thinks is wAalare now in a position to develop
the HL7Receiver of our own, to receive HL7 v2 déled messages and write these
messages into a file of HL7 v2 delimited messages.

What we have done so far is great for a single agesbut we have a file containing 1442
records. In a healthcare environment message @dmost of the time, critical. We must
ensure that the File BC -> BPEL SE -> HL7 BC salntsends messages out in the order
in which they were read from the file.

If you are using an external HL7 receiver make #ueconfigured to send HL7
acknowledgments. If it is not then the solutionlappear to hang after sending one
message as it waits for the acknowledgement whitieawer come.

Let's open the CASA map in the CASA Editor, ifstnot already opened, right-click on
the word QoS and choose Properties.

Let's set Max Concurrency Limit to 1 and click Géos

Note how the appearance of the word QoS changas tdlls the developer that at least
one QoS property differs from default.



Let's repeat the process for the HL7 BC and seivtag Concurrency Limit to 1.
This serializes processing of messages, assurigeree preservation.
Build and deploy the composite application.

If you just choose Deploy, clicking the button twoosing a menu options, NetBeans will
build what components it needs to build anyway, ted will deploy the project.

HL7Receiver

Create a New Project -> SOA -> BPEL Module, namédRieceiver.

Close the skeleton BPEL process which was generdtedwill come back to it later.



Recall what this solution is to accomplish: Recdiller v2 Delimited messages and write
them as HL7 v2 Delimited messages to as file. Tawaplish this we need a configured
HL7 BC and a configured File BC. Strictly speakimg don’t need a logic component,
since we are building a pass-through solution, ribetess we will use the BPEL 2.0 SE
to create a pass-through logic for passing datad®st the HL7 BC and the File BC.

Much as we have done in the HL7Feeder, we needhke itihe necessary HL7 v2 XML
Schemas available to the HL7 BC. Let's create dosdér under the Process Files folder
and name if HL7v231_ANY.

Right-click on the folder HL7v231_ANY and chooseviNe> External XML Schema
Document(s).

Click the From Local File System radio button, klBrowse, Locate the directory
containing HL7 v2.3.1 XML Schemas and choose tilevigng:

ADT_AO01.xsd
datatypes.xsd
fields.xsd

messages.xsd
segments.xsd

Correction: Don't include messages.xsd. It is net¢diand causes issues being there.



Click Finish. Notice that NetBeans loaded the entiontent of the directory — not what
we expected. Select and delete all objects exbefive objects named above.

We need to convert the ADT_AO1 schema into a schehieh will accept any HL7
message. We could have used the ADT A04 Schemahwie created earlier because

we will only be dealing with ADT A04 messages, breating a generic HL7 schema will
be more educational.

Let's rename the ADT_A01 schema to ANY.



Let’s open the ANY.xsd and delete insurance-relatrad procedure-related nodes from
the structure.

Let's rename the ADT_AO01.CONTENT to ANY_MSG.CONTEMNNd ADT_AO1 to
ANY_MSG.

Expand the ComplexType - > ANY_MSG.CONTENT noddhe next level of elements
and delete all elements except the MSH elementlRibat every HL7 message will start
with the MSH Segment and that the MSH segmentrfasmation which a solution

might use for routing and basic validation. Thisvisy we are leaving this segment as is.



Once all the segments except MSH are gone, rigtit-ttie sequence node just above the
MSH segment element, choose Add and choose Any.

Modify properties of the new Element of type AnyMinOccurs 0, MacOccurs
unbounded, Process Contents Lax and Namespace Any.



This structure will work for any HL7 v2.3.1 messagel will allow manipulation of
components in the MSH Segment but not in any atbgment.

Let's create a New -> WSDL Document to represeatcitnfiguration of the inbound
HL7 BC. WSDL Name will be HL7Receiver_HL7In, it whe a Concrete WSDL, with
HL7 binding of type HL7 Version 2 — Inbound Reque3ick Next.

Click the Browse button alongside the Request Mgsstata entry field, locate the
ANY_MSH element in the ANY.xsd and click OK.



Click Next.

Modify the Location Endpoint Property to use thereot address, hl7://localhost:24040
(recall that | changed this from the default of:HI@calhost:4040 to hl7://locahost:24040
in the HL7Feeder). What we are configuring heraésHL7 listener which will receive
messages from the HL7Feeder, which we createceearlhe host and port in both HL7
BC configurations must agree otherwise communioatidl not take place.



Accept defaults in the HL7 Version 2 Settings pajust as we have done in the
outbound HL7 BC, and click Next.

Accept defaults in the Communication Controls pamal click Finish.



We could have modified all sorts of propertiestintato HL7 processing and
communication processing. We did not, because w&egping the project simple at this

time. If these properties are of interest to yaapk consult the HL7 BC documentation
and set them as might be required for your reairenment.

Once the Wizard completes, the HL7 BC configuratdé8DL will be ready.

Let's now create a New -> WSDL Document to contanfiguration of the File BC. The

WSDL will be named HL7Rceiver_FileOut, will be a@wete WSDL, FILE binding and
type Write.



Specify hl7_v231_adt a04_ multi.hl7 as File Namee&y C:\Temp\PatientSvc as Path
(or provide a directory / folder location of youwo choosing). Click the Append to
Existing File radio button and specify \t\t\t as tfalue of the Delimited By property. We
are using three consecutive tab characters asitlbnbecause HL7 uses \r\n as segment
delimiters, so we can not use them. Change MesbBggeto encoded data then click on
the ellipsis button to the right of the XSD Elem&wpe field and choose the ANY.xsd-
>ANY_MSG element.

Enter hl7encoder-1.0 into the Encoded Type field @itk Finish.



The HL7 BC will give the BPEL process, which welwdévelop next, an XML
equivalent of the HL7 v2 delimited message. Toewtibut as a HL7 v2 Delimited
message we must “encode” it. The File BC, configutesupport encoded data, will
perform encoding for us.

Let's now re-open the original BPLE process, HL7&eer.bpel.

Let's drag the HL7Receiver_HL7In WSDL to the targerker in the left-hand swim line
and change partner link name to HL7In.



Let's now drag the HL7Rceiver_FileOut WSDL onto theget marker in the right-hand
swim line and rename the partner link to FileOut.

Add Receive, Assign and Invoke activities to thegaiss scope by dragging them onto
the target markers inside the process scope.

Connect the Receivel to the HL7 partner and theka to the FileOut partner.

Edit the Receivel and add an Input Variable vHL7In.



Edit the Invokel activity and add an Input Variabi¢l70ut.

Double-click the Assignl activity to switch to tMapper panel. Map vHL7In->partl to
VHL7Out->partl.



Switch to Design view and Build the process by tigiitking the name of the project and
choosing Build.

The process project is ready. To deploy it we rfitsttcreate a composite application,
much as we have done when creating the HL7Feedtéiso

Create New Project -> SOA -> Composite Applicatian name if HL7Reciver_CA.

Drag the HL7Reciver project onto the CASA canvas.

Build.

Deploy.



Copy the one record test file, ui_pid_segment_with (null) one_record.csv, to the
directory in which the HL7Feeder_Fileln File BCeigpecting it. Observe server.log.

[#|2009-07-02T21:46:46.312+1000|INFO|sun-
appserver2.1|jcom.sun.jbi.hl7bc.extservice.client. TC
D=49;_ThreadName=AnonymousloService-5;|HL7BC-10155:
External System

:MSH|*~\& HL7Sender|SunMicrosystems|HL7Receiver|Sun
DT_A01|2009-07-02T21:46:46.26+10:00ARMC0534005|T|2.
EVN|A04|2009-07-02T21:46:46.26+10:00

PID|||0534005""ARMCMARMC||STYZINSKI"JOSEPHINEMA|

FARRINGDON VILLAGE™Dianella®NSWA2747AU|||[||ANG]|
PVl
¥

[#|2009-07-02T21:46:46.421+1000|INFO|sun-
appserver2.1|com.sun.jbi.hl7bc.InboundMessageProces
Name=HL7BC-InboundReply-1;|HL7BC-10136: Constructed
to the sender
MSH|*~\&|HL7Receiver|SunMicrosystems|HL7Sender|SunM
07-02T21:46:46.26+10:00ARMC0534005|T|2.3.1
MSA|AA|2009-07-02T21:46:46.26+10:00ARMC0534005

1#]

[#]2009-07-02T21:46:46.421+1000|INFO|sun-
appserver2.1|com.sun.jbi.hl7bc.extservice.server.HL
55;_ThreadName=AnonymousloService-6;|HL7BC-10160: S
acknowledgement to HL7 External System

:MSH|*~\& HL7Receiver|SunMicrosystems|HL7Sender|Sun
07-02T21:46:46.26+10:00ARMC0534005|T|2.3.1
MSA|AA|2009-07-02T21:46:46.26+10:00ARMC0534005

[#]

PIpHL7Connector|_Threadl
Sent HL7 request to HL7

Microsystems|||JADTA"A04"A
3.1

|19570126|F||01]1/97
2222222222|||01

sor|_ThreadlD=86;_Thread
ACK message to be send

icrosystems|||ACK|2009-

7EventHandler|_ThreadID=
ending HL7 message

Microsystems|||JACK|2009-

In keeping with typical healthcare scenario, Isgsialize the application so that the
messages are written to the file in the order irctvthey are received.



Set the Max Concurrency Limit to 1 for both the HBZ and the File BC.

Let's submit a few more messages to make suredlbiian is capable of processing
multiple messages and that they are indeed pratésseder. Use the
ui_pid_segment_with_no_(null)_ten_records.csv feed.

The output file, hI7_v231_adt a04_ multi.hl7 is dahgated. The original 10 record file
looks like this:

The output file looks like this:



A brief look confirms that the records were writiarthe order in which they were sent.

Let's now delete the output file and submit the fii_pid_segment_with_no_(null).csv,
which contains 1442 records.

The process takes a bit of time because we amiziang. This is not always necessary.
We are working with patient registration transaasiolf this is all we do, and we are
inserting/updating records in a patient table, asm in the next writeup, the order does
not matter as all records will end up in a datalzasavay. We could have let the solution
process records in parallel, perhaps gaining iicieffcy and reducing duration.

We now have the file, hl7_v231 adt a04_multi.hbhtaining 1442 HL7 ADT A04
delimited messages, separated from one anothé\t\hyWe can use this transaction set
in another solution.

Summary

In this document we walked through the processedting a HL7 Sender and a HL7
Receiver. We created and deployed a project, HLd&eevhich read the pipe-delimited
file, converted each record into a HL7 v2.3.1 ADU4Amessage and sent that message
out using a HL7 BC. We also created and deployegect, HL7Reciver, which
received the HL7 ADT A04 messages and wrote thentooa file as HL7 Delimited
messages. This gave us the opportunity to practingersion of non-XML data to XML
(using the custom encoder), conversion of HL7 v21Xtd HL7 v2 Delimited data (using



the hl7encoder) and sending HL7 v2 Delimited daiagithe HL7 Binding Component.
This also allowed us to practice receiving HL7 viBited data and writing HL7 v2
Delimited data out. As a side-effect we got a ibmtaining 1442 HL7 v2 delimited ADT
AO04 (Register Patient) messages.

There is a companion archiveldtp://mediacast.sun.com/users/Michael. Czapski-
Sun/media/02_PatientSvc_MakeHL 7v2DelimDataFromQuBtelimRecords_data/detail
s. This archive contains input files in an innerhéve called
ui_pid_segment_data_files.zip, the output file prcatl by these solutions,

hl7_v231 adt_a04.hl7, containing 1442 ADT A04 mgssaand the projects discussed in
this document in an archive called PatientSvcP@.xip.
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