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Introduction

This Note walks the reader through developmentd#e CAPS 6/JBI-based /
OpenESB-based solution that addresses a Healthelated business problem. The
Note elaborates on the healthcare background reegessget a notion of what is
being done and why, and provides detailed stepsremfito implement and exercise
the solution to the business problem.

We will use the HL7 Binding Component, the File @my Component, the JIMS
Binding Component, the SOAP/HTTP Binding Compondére,BPEL 2.0 Service
Engine, the JavaEE Service Engine, the HL7 EncadérEJB-based Web Services in
a JBI-based solution.

In the process we will create XML Schema DocuméX&Ds), Web Services
Description Language Documents (WSDLs), a BPELBUSiness Process, an EJB-
based “Implementation First” web service, an EJil W/ SDL-based “Interface
First” web service, a bunch of Composite ApplicatipBPLE 2.0 mapping, BPEL
2.0-based Web Service orchestration, on-the-flweosion of HL7 version 2.3.1
delimited messages to their XML equivalents. Wd get a pretty good exposure to
what OpenESB and Java CAPS 6/JBI components leekhiow they work and how



they can be used to create real business solutiiwse all, we will develop and test
a solution that is more sophisticated then theornaty “Hello World” examples but
not so complex as to take too long to build andbextoo hard to comprehend by a
novice user.

The particular business problem and the particdartion came about because once
upon a time there was intent to build a serieelated OpenESB projects — HL7
Processor, MDM Processor and IEP Processor - thaldw

» receive HL7 v2.x delimited messages

* convert HL7 v2.x messages to their equivalent XMtnfat

» split message stream into ADT AOls, ADT A03s arttent

» convert AO1s to an abbreviated Custom Patient Xbtnfat

» convert A03s to an abbreviated Custom Dischargador

» send Custom Patients to a JMS Queue for procebgiagMDM solution

» send Custom Discharges to a JMS Queue for progebgian IEM solution

* have the MDM process Custom Patients into a Md&&&ent Index
* have the IEP process Custom Discharges to flagsskaelength of stay

The MDM Processor and the IEP Processor maddliet&un CEC 2008 as
demonstrations, with associated Tutorials by Tonrd&8g and demonstration
recordings by me. The HL7 Processor did not mak#iith the appearance of Java
CAPS 6 Update 1 more JBI components made it irgmftficially supported Sun
product. While the HL7 BC and the HL7 Encoder did make it into this Update
they will, eventually. Both components are alreadgilable from the OpenESB site
and can be installed into the Java CAPS 6 Updatstallation as unsupported
components. This is what we will do for this Note.

Note that | use Australian English spelling and my apelling errors and speech
mannerisms. You may find it strange since the fordiigers from the US English
spelling and the latter may be not altogether Bhgtince | am not a native English
speaker. Do the best you can with that — I@o.



Prerequisites

This Note assumes the use of the Java CAPS 6 Updatee OpenESB distribution
from around December 2008/January 2009 should a®skell but has not been
tested. Feel free to do so and to add a commesatytdow you wen®

Materials Provided in the Archive

This Note should be accompanied by an archive contasupplementary material
you can use to save yourself the trouble of dowdit@pcomponent and, above all
else, containing test files with HL7 delimited red®. These will be used later to test
our projects.

The archive is named 00_HL7Processor_example Zipand contains the
following objects (not that project directoriesntaining projects developed in the
Note, are not recoursed into):

Li sting archive: 00_HL7Processor_exanple_final.zip

2008-09- 08 14: 00: 04 00_HL7\ dat a\ sour ces\ ADT_A01_one_t x. dat

2008-09- 08 21:59: 22 00_HL7\ dat a\ sour ces\ ADT_A03_one_t x. dat

2008-12-31 15:55:28 00_HL7\ dat a\ sour ces\ ADT_AOx_out put 1. dat

2008-12-31 15:59:52 00_HL7\ dat a\ sour ces\ ADT_AOx_out put 10. dat

2008-12-31 15:56: 06 00_HL7\dat a\ sour ces\ ADT_AOx_out put 2. dat

2009-01-01 12:42:24 00_HL7\docunents

2008-12-31 17:01: 08 00_HL7\ HL7Consuner _CA

2009- 01-01 12:36:32 00_HL7\ HL7Feeder _CA

2009- 01-01 12:36:22 00_HL7\ HL7Pr ocessor

2009-01-01 12:36: 24 00_HL7\ HL7Processor _CA

2008-12-30 10: 37: 12 00_HL7\ prerequi sites\com evi war e- soapui - net beans- nodul e- 2. 0. 2. nbm
2008-12-27 12:12:14 00_HL7\ prerequi sites\com sun-encoder-hl 7. nbm

2008-12-28 14:23:50 00_HL7\ prerequi sites\encoderlib.jar

2008-12-27 12:07: 28 00_HL7\ prerequi sites\hl 7bc. jar

2008-12-27 18:31: 02 00_HL7\ prerequi sites\hl 7v2xsd. zi p

2008-12-27 12:15:24 00_HL7\ prerequi sites\org-netbeans- nodul es- encoder - hl 7-ai p. nbm
2008-12-27 12:07:36 00_HL7\ prerequi sites\org-netbeans- nodul es-wsdl ext ensi ons-hl 7. nbm
2009- 01-01 12:36:22 00_HL7\ WsSConvert Dat e

2009- 01-01 12:36:24 00_HL7\ WsSDat eDi f f

959 files
Note, in particular, that the prerequisite obj¢otbe downloaded from the OpenESB
site are already in the archive and that sample idadvailable in the data/sources
directory.

Obtain prerequisite components

Java CAPS 6 Update 1 does not support HL7 Bindimg@bnent and the related
HL7 Encoder. To make them available they need toldtained from the OpenESB
site and installed. OpenESB already includes thesgonents so there is no need to
obtain and install them separately if your enviremins a recent OpenESB
distribution.

Obtain and install the HL7 Binding Component, tHe/HEncoder Library and the
HL7 version 2.x XML Schema Definition archive infour Java CAPS 6 Update 1
installation. All of these will be used in the deymment of the solution. How and
why will be explained as we go along



The HL7 Binding Component is availablehatps://open-
esb.dev.java.net/HL7BC.htrriDownload the hl7bc.jar and the org-netbeans-nesdul
wsdlextensions-hl7.nbm from that location to a @ment directory.

The HL7 Encoder NetBeans support is available at
http://download.java.net/jbi/binaries/open-esb-foltall/nbm/latest/Download from
that location the HL7 Encoder NetBeans design-timeelules to a convenient
directory:

e com-sun-encoder-hl7.nbm

* org-netbeans-modules-encoder-hl7-aip.nbm

The HL7 Encoder Library is a part of the Encoddarary available at
http://download.java.net/jbi/binaries/open-jbi-camngnts/main/nightly/latest/ojc/
Download the encoderlib.jar to a convenient directdvhile Java CAPS 6 includes
the sun-encoder-library component it does not a¢orsiapport for HL7. One must
uninstall this shared library and replace it whie shared library that contains support
for HL7. The installation / update process is dssad later.

The HL7 version 2.x XML Schema Documents can berdoaded from the HL7
Encoder page at the OpenESB ditip://wiki.open-
esb.java.net/attach/HL7/hl7v2xsd.z[pownload the XML Schemas and unzip the
archive to a convenient directory.

Note that if you are modifying your supported Java CAPS3pdate 1 environment
by installing unsupported components it behovestgduack up the entire installation
beforehand. If you get into trouble with your maeiif environment, Sun Support
may be unwilling to spend the time helping you aoiess you can reproduce the
issue in a completely supported environment, sorgay need to restore from the
backup.

Install the HL7 Encoder

Update the Encoder Shared Library using the entibdar, downloaded earlier. Shut
down the HL7 and the File Binding Components, étlare running.

Click on the Services Tab in NetBeans. Expand #ree3s->GlassFish V2->JBI-
>Shared Libraries node, right-click it and choosendtall.

| Projects- ... | | Fies [Tsen.. ax|[E

---éi Databases

@ Web Services

@ Enterprise Beans {2.x)

EI Servers

&% p BlassFish V2

-3 Applications

E" Resources E

B vms

Access Manager E

B e
--_a Service Engines E
_ﬁ Binding Components
EI_J Shared Libraries
-@] sun-encoderibrary

. @] sun-saxon-ibrary
@] sun-wsdl-ext-ibrary )
o 2l sun-wsdHibrary EfEEUE

Figure 0-1 Uninstall Shared Libraries->sun-encodetibrary

|




Right-click on the Shared Libraries node and chadostll ...

& B
@ Service Engines
[—j[ﬁ Binding Components
----- H—Jsun-dambase-binding
----- H—jlsun-ﬁle-binding
..... H_an—ﬂ:p-biﬂdiﬂg
..... H—‘.'sun-hl?—binding
..... H—‘.Isunhtn:l-binding
..... H_‘,'sun-jms-binding
----- H—‘.,sun-ldap—binding

R srored Lipacies

""" 2l sun-wil o ofech
..... [y | R

Figure 0-2 Start installation of the encoder librayy

Locate and choose the encoderlib.jar archive aoH kistall.

----- H]sun-hl?—binding |

_____ H]sunhth:—binding Chmse Shared Libraries X|
..... %sun-jms-binding Look in: IB prereq... ¥ I ‘E ,-:’ E

..... %wn-ldap-bindiﬂg
S8l WChared Libraries

----- sun-saxon-ibrary
----- sun-wsdl-extdibre
----- sun-wsdl-Hibrary
-5 Service Assemblies

|ﬂ hi7be,jar

| Mavigator

File name; Iencaderlib.jar h Install
Files of type: IJAR files (*jar) = I .-. te |

Figure 0-3 Complete installation of the encoder litary.

To install the NetBeans Plugins, *.nbm, open thegyPis Manager from the Tools-
>Plugins menu.



¥ NetBeans IDE 6.1 - Java CAPS Enabled

Fle Edit ¥iew Mavigate Source Refactor Buld Run Profle  Versioning | Tools Window Help

FEAEES X EDE TR T———
. Java Platforms
| Projects - CE... | | Files | |Services 41 X
234 =57 _ﬂ NetBeans Platforms
EI--- Servers Ruby Platforms
&7 |, GlassFish V2 e
B-_'Ilji Applications ;mbyﬁems
B9 Resources B
. WMs Component Libraries
EI Access Manager Servers
&-{ | Mobility Deployment
E}u:a Service Engines Keystores
[—'_}'u_ﬁ Binding Companents Templates
-----%wn—dabbase-bmding STD i XML Echicmiag
-----%sun-ﬁle-binding -
%wn—i‘h:—binding Ealette 4
-----%sun—htu:—binding Virtual Database 14
-----%wn—jms-binding |
g M
=5 Shared Libraries S i
@] sun-encoderdibrary QCAPS Repository ¥
Eﬂ] sun-saxon-library =
Efm sun-wsdl-ext-ibrary Options

Figure 0-4, Trigazring th'é“PIugins Manager Wizard

Click on the Downloaded Tab, click on the Add Phgji.. button, choose the plugins
and click Open.

% Plugins
Updst== | Avalable Plugins (35) Downloaded (3) I Installed (213) | Settings |

add Plugns... | €——

Install I Mame I]
W Add Plugins %] 7 ﬂl
Lookin: |||j prerequisites j y 9 = ted Plugin
Y (7.rbm
[&] org-netbeans-modules-wsdlextensions tbeans.oraf

l 1 7 encoder runtime
Cancel |Open selected fle

|a||:| .nbm™ "org-netbeans-modules-wsdlextensions-hl7.nbm™

=

File name:

Files of type: |P|ug\n distribution files {*.nbm)

Instal |3Mnssele’cted

Figure 0-5 Choosing Plugins to be installed

With the plugins selected click the Install button.



@Piogins x|

= | Available Plugins (35) Downloaded (3) | installed (213) | Settings |

Add Plugins... | Search: I

Install Name | ;

Encoder Library - HL7 Encoder Library - HL7 Homae |

I Encoder Editor - HL7 —

Ird HL7 WSDL Extension iy Community Contributed Plugin j
Version: 1.0
Date: 25/12/08
Source: com-sun-encoder-hi7.nbm
Homepaae: htto: /fwww.netheans.ora/ LI

Install | | 3 plugins selected

Figure 0-6 Initiating plugin installation

Click Next, check the Accept the license agreenshatkbox and click Install

W NetBeans IDE Installer x|

Welcome to the NetBeans IDE Plugin Installer
The installer will download, verify and then install the selected plugins.

The following plugins will be installed:

Encoder Editor - HL7 [1.0]
Encoder Library - HL7 [1.0]
HL7 WSDL Extension [1.0]

< Back | Mext = { ! Cancel Help

Figure 0-7 Acknowledge selection

¥ NetBeans IDE Installer x|

License Agreement
Flease read all of the following license agreements carefully.

In order to continue with the installation, you need to agree with all of the license agreements assodated
with the particular plugins.

HL7 WSDL Extension, Encoder Editor - HL7, Encoder Library - HL7 License Agreement il
License for NetBeans module:

This module is part of NetBeans and is open-source,

LICENSE: The Common Development and Distribution License
(CDDL), Version 1.0 or the GNU General Public License

(GPL) with "CLASSPATH™ EXCEFTIONM govern your use of:
MetBeans software. MetBeans software also makes use of
additional libraries made available for use and distribution

by other parties, incuding open-source projects.

LICENSE:

et e e i e e e e+ [

<gack |[ mstal | comcel | e |

Figure 0-8 Accept license agreement and install

Ignore warning about unsigned plugins.




x

Validation failed. The following plugins are not signed:

Encoder Library - HL7
Encoder Editor - HLT
HL7 W5DL Extension

Warning: Installing untrusted plugins is potentially insecure. Use unsigned or

untrusted plugins at your own risk.
Continue i ! Cancel |

Figure 0-9 Unsigned plugins warning

Restart the IDE once plugins are installed.

¥ NetBeans IDE Installer x|

Restart NetBeans IDE to complete installation.
Restart MetBeans IDE to finish plugin installation.

The MetBeans IDE Installer has successfully installed the following plugins: :I

Encoder Library - HLT
Encoder Editor - HL7
HL7 WSDL Extension

" Restart IDE Later

Rl | ;ILI
Einish é! Cancel | Help |

Figure 0-10 Allow IDE to be restarted

Once the IDE restarts, confirm that the pluginsenastalled by triggering the
Plugins Manager, clicking at the Installed Tab bwhting the HL7 Encoder amongst
other encoders.

x|
Uipdztes | Available Plugins (35) | Dowrloaded Installed (215) | Settings |
Reload Catalog | \ Search; I
Uninstall | Name = | category | Active | 1 -
[T elnsightCodegen Sun Business P... (V] ;I ACL Oeactiie |
[T elnsightintegrationCommon Sun Enterprise ... & T
[T elnsightintegrationEngine Sun Enterprise ... (7] ETSINL: 5. ;
[0 emabdapter i Akl ® 1 || Source: NetBeans IDE 6.1 (Build 200810140114) - Java CAPS Enabled
[T Encoder Basic UL ESB ®
[T Encoder Editor - Custom ESB (V]
[T Encoder Editor - HL7 ESB ®
[T Encoder Tester ESB (]
[ engine Sun BusinessP,.. @
[T engineAPl Sun BusinessP... @ x|

Y

N

Figure 0-11 Confirming installation of the HL7 Encader

Confirm, also, that the HL7 WSDL Extension for tie7 Binding Component, to be
installed next, is available.



(@rigins x|

Ejelalz e I Available Plugins (35) I Downloaded Installed (215) I Settings I

Reload Catalog | Search; I—
Umnstzﬂl Mame = | Category I Active I : . -

[T GUI Buider Java @ | |HL7 WSDL Extension Deactivate |

[T GuiRepositoryManager Sun Enterprise ... & R

Wl HL7 WSDL Extension {ESB 2 ‘ersion: 1. )

[T httpconnector Sun Adapters © - Source: org-netheans-modules-wsdlextensions-hi7.nbm

T htipeway Sun Adapters &

[T 1M WebSphere Application Ser... Web & Java EE (V] Plugin Description

F i[d;n;:::tform :I:: ?DJEEVE - g Thiz module provides HL7 schema and plugs into WSDL Editor,

~  rrroredal e - LI

Lipins

Close [! Help

Figure 0-12 Confirming that the HL7 WSDL Extensionplugin has been installed

Install the HL7 BC

Since we installed the HL7 WSDL Extensions NetBgalngin module in the
previous step half the installation is already done

To complete installation of the HL7 Binding Companstart the GlassFish
Application Server that is bundled with Java CAP&h6@ switch to Services Tab in
the NetBeans IDE. Expand the Servers node throu@etvers->GlassFish V>JBI,
right click on the Binding Components node and deolmstall and Start ....

|Projects - CE... | | Files | IServices M X
% Databases

&@. Web Services

@ Enterprise Beans (2.x)

EI Servers

B} €& GlassFish V2

@ Service Engines
-

uf]\ Shared Librarie
fﬁ Service Assem
o[l WEBrick (Buitin JRub  Refresh
[]---ﬁ CAPS Environments

Figure 0-13 Starting Binding Component installationwizard

Install...

Locate the hl7bc.jar in the file system and clioktall.



H Servers

B & GlassFish V2 Welcome to NetBeans IDE 6.1 \
I?:'IEj Applications T e —
EE) Resources

:‘ﬂ {% Access Manager
g |

&3 Service Engines Quick Start Tutorial
% QEinding Components
(51 Shared Libraries

- & CAPS Environments

E} | Service Assemblies Chonse Binctusy Coinpeets ll
&1-[3 WEBrick (Builtin JRuby (1. Look in: ||'.';"| prerequisites LI 72 | =

| Mavigator File name: |h|?bc.jar ' Install
Files of type: IJAR files (*.jar) LI [Instal =l |
Figure 0-14 Beginning installation of the Binding @mponent

Check the “Allow Dynamic Endpoint” checkbox andc&liinstall.

Eln stallation Configuration for sun-hl7-binding x|

The following configurations are customizable at installation time:

[=] Component Configuration =
Number of Outbound Processor Threads 10
Data Source Name jdbehi7bedb J

Allow Dynamic Endpoint @
Indicate if Dynamic Endpoint is allowed

Jid|

Insmllti Restore Default | Cancel |

Figure 0-15 Continuing installation of the HL7 BC

Once installation finishes expand the Binding Congrds node to confirm that the
HL7 Binding Component has been installed and starte

=0 381
@ Service Engines
E1-IC@ Binding Components
----- H—Jsun—dambase-binding
----- H—jsun—ﬁle-binding
..... H-‘,Isun-ﬂ:]:l-biﬂdiﬂg
----- H
..... [l sun-http-binding
..... H_‘,Isun—jms—binding
..... [l sun-dap-binding
Figure 0-16 HL7 BC has been installed and started




Optional 3" Party Software

7Scan

There are a number of'®arty software solutions that aid in dealing with7. One
handy solution is the 7Scan solutiditp://www.7scan.comM/hile one can use it to
create and parse HL7 messages, which is handyamalso use it as a sender or a
receiver of HL7 messages, supporting the MLLP moitand HL7
Acknowledgments over TCP/IP. | used it to sendrestsages to the HL7Consumer
listener, developed later. At the time of this wgta 20 day trial download was
available. | actually have a licensed copy so Ibtddownload and install the trial. |
assume the trial works the same way as a licergagdoes.

Note that | am not associated with the company whicreldgps and sells 7Scan. |
don’t know if it is good, bad or indifferent, amatghe many HL7 tools. | use it
occasionally and it works well enough for me. Yaun'd have to use it. If you have a
tool you like use that if it helps you.

If you don’t have a HL7 tool to use we will develapBl-based HL7 feeder project
later anyway.

Assuming you have a copy of the 7Scan tool youccenfigure a HL7 sender. Start
the 7Scan and load a HL7 message or a batch obgess there are a number in the
prerequisites/sources directory. Click the Builg/figicon and configure the sender.

7Scan - [ADT_AOx_outputi0.dat]
. File Edit Search Wiew ‘window Settings Help

EEEREEEL
Tepdip & . . 1. {!'
Forward Bres: Mext (e} TreeView TCP Log

- Mzgl: MSH[™ %8S ystemdH osd|PlIMDM|2008090801 529040 T A0 [CTLID_20080308015291P|2.2
- Maa? MSHI™ IS ustemdIH nsd I PIMD R I2NNENST 011 29861AN T ANACT D 20080917111 *9RAIPT
X

— General [aformation T}'DE

Display Name: ISender_LocalHost_34001 ‘

IP Address: IIDcthost  Cerver

Port; |34UU1|

—HL? Meszsage Propeties———————————————————

Set Properties | @ Help | & Cancel | v Ok é I

Figure 0-1 Configuring 7Scan as a HL7 sender

Click the Send Properties button to confirm or geNILLP delimiters. The default
ones are:

» Start Block Character (Start Char): 11 (dec) ==Bx@ex)

« End Block Character {1End Chars): 28 (dec) == 0x1C (hex)

« End Data Character T2End Chars): 13 (dec) == 0x0D (hex)

It is important to make sure the client and theehisr use the same set of characters.



b
— General Information Type "
Display Mame: ISender_Lc--:aIHost_34DD1 & Chert
IP Address: Ilocalhost  Corver
Port; |34UD1
"
—HL? Mezzage Propertie
Set Properties | & Help | © Cancel | v Ok |
TCP Message and Ack Properties x|
TCF Meszage |
S Ry

{ Select Message Start Charfs) | FM]E.

Select Segment Terminator(s) | PlﬂD.

Select Message End Charfs) | IMC. <D,

'\L Cancel | ok | Hep |

Figure 0-2 Configuring/confirming MLLP data block d elimiters

Click the newly created Sender to make it connetihé remote listener — this
assumes that there is a remote HL7 listener ondh@nated host listening on the
nominated port.

75can - [ADT_ADx_outputl0.dat]
.F||E Edit Search View Window Settings Help

EIIJ%\EI%I?N?
e .2 .t 1 @ B

Ela::k Forward Py Mext ] Tres 'ufew TCFP Log

-Mzgl: MSHI™ S petema|Hosa|PIIM D |2008090801 5290 T 407 |CTLID_200809
Mg MSHI™ kS patemdlHozAIPIIMDR[2008091 0112956140 T “AQICT LID_20080:
-Mzg3 MSHI™ kIS pstemdlHosA|PIM DM [2008090801 3332040 T “A07 |CT LID_20080:
-Mzgd: MSHI™ S petemdlHosa PIM DR |200809057 17 046140 T “A03CT LID_20080:
- M2gS MSHI™ kS pstemdlHosA|PIMDM|2008090802 349140 T A0 [CTLID_200809
- Mzgh: MSHI™ kS petemalHosa|PIM D [2008091 101 02440 T 403 CT LID_200809
-Mzg?: MSHI™ S petemdlHosa PIM DR |20080905021 148140 T “A00 0T LID_20080:
-Mzgl MSHI™ kS pstemdlHosAIPIMDM[2008091 11 22202140 T “AOQCT LID_20080:
-Mzg3 MSHI™ S petemdlHosa|PIM D [2008090802 3341 A0 T “A01 CTLID_20080:
- Mgl 0: MSHI™ 8IS vetembHosa PIMOM|20080911 074114140 T "A03ICTLID_2008!

Figure 0-3 Cause the sender to connect to the lister

Once the sender is connected its icon will chameuc. Right-click on one of the
HL7 messages and choose Send One or Send Muligprethe context menu, to send



a single selected message or multiple messagestiiwset of messages in the 7Scan
window.

Tepfip & ) = ) 1} 1

Back Forward Prewv Mext (e} TreeView TCF Log

Magl: MSHI™ &S pstermd HosalPIIMD M[2008030801 52940 T A0 CTLID_2008030801 529|P|2
Mag2: MSHI™ &S pstemd H osa PO MI2008031 011 2956140 T "AD3ICTLID_20080510112956F
bagd MSHI™ WS pstemdHosdIPIIMO 2008090807 3332040 T "A01ICTLID_2008030801 3332
Pagd: MSHI™4ES pstemd Hosa|PIIMMO 2008090811 104640 T "A03ICTLID 200803081171 04EF
Mag5: MSHI™ WS pstermd H osalPIIMD M[20080908023491A0 T A0 CTLID_2008090202349|P|2
Magh: MSH|™ &S usbarsd b AeAlRIRACRAANRNGT T 011 024040 T “AQ3ICTLID_2008091 101 024|P|2

Edit Msga 180211 48040 T ~A01 [CTLID_20080908021148F

| PrintMsg@ 1112220240 T “AQICT LID_200809111 22202/

Mzo® MSHI™  CutMsgd 18023341 |80 T “A01ICTLID_20080908023341F
Mzl MSH R 111074114080 T A03ICTLID_20090911074114

Figure 0-4 Choose to send multiple messages

If you choose to send multiple messages you witehen opportunity to send all
messages in the window or selected range of message

Tcp Multiple Send Options ﬂ

— Select Meszages

StartingMzg#  Ending Meg #
" Send Bange Ig |-||:|

— Settingz
IV wdait For Aok

".ﬁ.ck Timeout Settings

|3|j SemEnelk ¢ Halt sending on timeout

[~ Enable Logging " Send nest meg on Timeout

I Loop Sending Messages I1 Hurmber of Loops [ U= Continuous loop) |

Help | Cancel |[£ (] I

Figure 0-5 Choosing to send all messages

If all is well, and the messages were sent and@eladged successfully, you will see
a confirmation dialog box.

TCP MultiSend Progress x|

Start: 1 Current: 10 End: 10
EREEEREEEEEREREREREREREEENY
Loop 1 of 1 Mumber of Meszages Sent: 10

Figure 0-6 Confirmation of successful message send.



The server.log, if your HL7Consumer project is liseener, will show successful
receipt and acknowledgment of each message.

SoapUl NetBeans Plugin

Install SoapUl Plugin, 2.0.3, or whatever is cutyéom the Tools->Plugins-
>Available Plugins tab in the Plugin Manager. luydon't do this you will not be able
to use SopaUl as a web service testing tool.

(@rPogins x|

datec Awailable Plugins (88) I Dowrloaded | Installed (116) | Settings |
Reload Catalog | Search: I

Install | Nama = | Category | Saurce l : . .
[T Serial version UID generator Java =l s0apUI Web Service Testing
[T Simple J5F[Facelets Snippets Web [E.
I SipAgent SIP B L NetBeans Certified Plugin b
[T SIP Projects Java EE B ;

3 v isnaplll Web Service Tes Testing Tools [ ] Version: 2.0.3
[T Special copy/paste Editing [ Author: eviware.com
[T Sprint Mobility Extensions Sprint Mability ... nm‘_',u Date: 23/04,08
[T Stack Analyzer Experimental B Source: NetBeans y
[ Startup Settings Taols i J Homepage: http://www soapui.org
[T Sun JavaSystem Portal Server ... PortalPack U
[T Sun Java System Web Server 7.0 Web & Java EE U : = 2
™ Siin laws Wirslece TralliF 2 5% Srin Mirrnevetame [ al LI Plugin Description LI
Install |1Qplugin selected, 20MB
Close | Help |

This may require access to the Internet. Instafiiag the Internet is preferable as
this will give you the most recent SoapUl plugin.

If you don't have access there is a copy of thgiplmodule, com-eviware-soapui-
netbeans-module-2.0.2.nbm, in the prerequisitectliry. If you need to install it
from the prerequisites directory use the “Downlalideab in the Plugins Manager.



Discussion

During development of this example we will builtHaalthcare solution that
processes HL7 version 2.3.1 delimited messagesoawho works or worked in
healthcare in recent years will be able to relatéhé subject. For these who have not,
the following sections discuss the subject andlthea CAPS solution implemented in
this Note.

Business Discussion

Anyone above the arbitrarily chosen age of 10henrhore affluent parts of the World
where Hospitals are available for these who needialist medical care and, alas in
many cases, who can afford it, will have an intitgrasp of the most basic
administrative process in a Hospital — the admisaiod discharge process.

Patients are admitted, stay in a Hospital for aigreor lesser length of time and are
discharged.

Whilst in a Hospital patients must be fed, testaddicated and generally looked after
as required by their condition and course of trestimin order to do this properly
different parts of the hospital organization musbw that the patient has been
admitted, where the patient is (ward, room, bedigatvare the basic patient details in
terms of gender, age and dietary requirements,avioesend medical staff to collect
specimen for analysis and where to send resulisalysis, which doctors look after
the patient, etc., etc..

Some hospitals might have an interest in knowingtiwer the patient has been
already registered in that or another associatsditad, in one or more of the hospital
information systems, possibly with a different itiBer. Knowing patient identifiers

in different systems allows the hospital to getue picture of the patients it is dealing
with, collect information about the same individéram different systems into the so-
called Single Patient View and do a number of othirgs that are aided by the
knowledge of all identifiers associated with a sngdividual. The discipline that
deals with that is generally called Master Data &pment and, in the case of a
hospital, aims at building a Master Patient Index.

Once the patient’s stay in the Hospital is overglagent is discharged. At and after
discharge other things must happen to completprbmess. Any outstanding results
must be looked at and, possibly, forwarded to thetat who will look after the
patient from that point. In countries without sdicied medicine bills must be
prepared and sent for payment. In hospitals whach about quality and statistics,
patient stay information must be analysed to dateni quality measures are
effective, etc., etc..

Some of the hospitals in some countries are inteddn things like patient’s length of
stay. Knowing how long a patient with a particutandition remained in the hospital
can be illuminating from the clinical care and mgeraent stand point. For example
in certain countries healthcare is subsidized kyt#éix paying public. The subsidy is
sometimes calculated on the basis of the numbethemseverity of cases treated and
does not vary with the length of time patients sthy the hospital on the assumption



that severity of the condition is the determindithe length of stay required to treat
the condition. Whole science sprang around workimghow much it costs to treat
patients with certain conditions and the subsidysaio cover these costs. In this kind
of system hospital administrators would be vitatiferested in knowing whether
patients are kept in the hospital longer thenstiasilly necessary to treat the
condition and if so, to investigate the reasonstakd corrective action. The
assumption is that the shorter the length of $tayntore money is left in the kitty
after the patient is discharged and, conversethgfpatient stays longer then
statistically necessary the hospital is out of gban that patient. In other cases a
length of stay significantly in excess of statigtiaverage for the patient type may
indicate that complications occurred and patienttiodbe retained longer to deal with
their effects. Hopefully rare, but not unheard afe cases of medical instruments
being left in patient’s body cavities, post operattomplications or infections. These
things warrant investigation to determine if suagjigrocedures or hygiene are lax, or
if there is a major outbreak of antibiotic resisthacterial infection in the hospital.

In short, amongst other things, hospitals neechtmkthat patients are admitted and
that patients are discharged. Admission eventsfargerest because they are used to
populate the Master Patient Index. Discharge eemet®f interest because they are
used to calculate the length of stay and compdcetite average length of stay.

Technical Discussion

To capture admission events, discharge events taed kinds of information
hospitals deploy Hospital Information Systems. Tibtbe long story short let's
assume that the hospital uses the HL7 version th@skages to convey information
about various administrative events between iteuarhospital systems, which might
include laboratory systems, radiology and imagiysjems, dietary systems and
others.

HL7 is a well established healthcare messaginglatain Seevww.hl7.orgfor details,
though in the tradition of old fashioned standdrddies HL7 organization charges for
its standards so you may not be able to get hotdeoftandards documents without
paying for them. It is a pity since requiring pemfb pay for standards makes them
hard to get therefore does not promote standardizat

HL7 version 2.3.1 is a variant of the HL7 delimit@@ssage standard. It is important
to note, for these people who are under the immmeskat there was no World before
XML, that delimited HL7 messages have been in os@v¥er 20 years in healthcare
institutions around the world and are still goitigoegly. Most hospital systems that
use HL7 and that are older then about 5 yearsusdlthe delimited HL7 messages.
Newer systems are likely to use the XML versiothef HL7 2.x messages or HL7
version 3 which is all XML, however grossly ovemgareered and disastrous for the
environment that is.

It is not the purpose of this Note to teach anyalneut healthcare or HL7. For these
interested in minimal background information heme @few links. Bear in mind that
the HL7 Organization is the first and the last wordthe matter.

Seehttp://www.ringholm.de/docs/00210 _en_HL7 ADT_messahtmfor a
discussion of ADT (Admission, Discharge, Transtargnts in HL7.




Seehttp://www.otechimg.com/pdf/B-112 chl.pfdfr a brief discussion of HL7 v2
and a sample message.

Here
http://www.srdc.metu.edu.tr/webpage/seminars/HeatdyHL7.ppt#282,33,Patient%
20Care%20Scenarids another overview.

And herehttps://knol.google.com/k/jaffa-brown/hl7-adt-megsa
overview/3g15mgyrpfb21/3t6 another.

Here,http://www.hosinc.com/Products/Interfaces/interfad@cumentation.htms a
discussion of a “HL7 interface” with several exaegbf messages.

For our purposes we will be dealing with a HL7 vans2.3.1 ADT AO1 (Admission)
and ADT A03 (Discharge) messages.

A sample ADT A01 message might look like this:

MBH| *~\ &| Syst emA| HosA| PI | MDM 20080908111907| | ADT*A01| CTLI D_2008090811
1907| P| 2. 3. 1] | | AL| NE\ r

EVN| A01| 20080908111907| | | JavaCAPSEANANAANUSERS) 1

PI D] 1| | AO0O0010""HosA*MR HosA| | Kessel ~Abi gai | """ 19460101123045| M
| |7 South 3rd Circl e*Downham Mar ket “"Engl and -

Nor f ol kA207UK | | | |1 | A20080908111907\ r
PVL| 1] 1| AA] 1] | | GOOMGoodl ace”Andr ewM AAAAAAAANAL N || EMRI | || |]]] ] V2008
0908111907 A ST I TTITTTTILTLITTLTTT] ] | 20080908111907\ r

A sample ADT A03 message might look like this:

MBH| ~~\ &| Syst emA| HosA| PI | MDM 20080911033024| | ADT*A03| CTLI D_2008091103
3024| P| 2. 3. 1| | | AL] NE\ r

EVN| A03| 20080911033024| | | JavaCAPSEANANAANUSERS) 1

PI D] 1| | AO0O0010""HosA*MR HosA| | Kessel ~Abi gai | """ 19460101123045| M
| |7 South 3rd Circl e*Downham Mar ket “"Engl and -

Nor f ol kA30828"UK"| | ||| ||| A20080908111907\r

PVL| 1| [ A2 1] | | GOOMGoodl aceAndr ewMAAAAANANAILN] | | EMR [ | ]]]]] | V2008
0908111907~AMANVISETI | [T 1]]11]]DISH DI SP| di sch
loc||||]]]20080908111907| 20080913033024\ r

Each line ending with \r is called a Segment. Esagiment starts with Segment ID.
The Message Header (MSH) segment is the first segme& message. Each message
has one. It identifies, amongst other things, thgimating system and the intended
destination system as well as the Trigger EventTA&nd Message Type (A01,

A03). The Patient Identification (PID) Segment empatient demographic
information. The Patient Visit (PV1) Segment canpatient episode of care
information — for us of interest are the admissiate and the discharge date.

MSH Segment Attributes for HL7 v 2.3.1 are listadhe table below.



SEQ LEN DT OPT RPM# | TBL# | ITEM# | ELEMENT NAME
1 1 ST R 00001 Field Separator
2 4 ST R 00002 Encoding Characters
3 180 El o 00003 Sending Application
4 180 El 0 00004 Sending Facility
5 180 El o 00005 Receiving Application
6 180 El o 00006 Receiving Facility
7 26 TS o] 00007 Date/Time Of Message
8 40 ST e} 00008 Security
9 7 cM R 0076 | 00009 | Message Type
0003
10 20 ST R 00010 Message Control ID
11 3 PT R 00011 Processing ID
12 608 VvID R 0104 00012 Version ID
13 15 NM o] 00013 Sequence Number
14 180 ST o} 00014 Continuation Pointer
15 2 D o 0155 00015 Accept Acknowledgment Type
16 2 ID o] 0155 00018 Application Acknowledgment Type
17 v D L& 00017 Country Code
18 106 D 0 Y3 0211 00692 Character Set
19 60 CE o 00693 Principal Language Of Message
20 20 1D o] 01317 Alternate Character Set Handling Scheme

Figure 0-1 MSH Segment Definition

EVN (Event) Segment Attributes for HL7 v2.3.1 astdd in the table below.

SEQ LEN DT OPT RP/# TBL# | ITEM# | ELEMENT NAME
1 3 ID B 0003 00099 Event Type Code
2 26 TS R 00100 Recorded Date/Time
3 26 TS o] 00101 Date/Time Planned Event
4 3 1] o} 0062 00102 Event Reason Code
5 60 XCN (o} Y 0188 | 00103 QOperator ID
6 26 1] o] 01278 Event Occurred

Figure 0-2 EVN Segment Definiton

PID Segment Attributes for HL7 v2.3.1 are listedhe table below.

SEQ LEN DT RP/# TBL# | ITEM# | ELEMENT NAME
1 4 Sl 00104 SetID -PID
2 20 CX 00105 Patient ID
3 20 CX Y 00106 Patient |dentifier List
4 20 CX Y 00107 Alternate Patient 1D - PID
5 48 XPN Y 00108 Patient Name
6 48 XPN Y 00109 Mother's Maiden Name
7 26 T8 00110 Date/Time of Birth
8 1 IS 0001 | 00111 Sex
9 48 XPN Y 00112 Patient Alias

10 804 CEIS
11 106 XAD

=<

0005 | 00113 Race
Y 00114 Patient Address

12 4 IS 0289 | 00115 County Code

13 40 XTN 00116 Phone Number - Home

14 40 XTN Y 00117 Phone Number - Business
15 60 CE 0296 | 00118 Primary Language

0002 | 00119 Marital Status
0006 | 00120 | Religion

16 804 CEIS
17 803 CEi8

Q
ooooooooooo'%oooooomoooooox'gm%o3
=<

18 20 CX 00121 Patient Account Number

19 16 ST 00122 SSN Number - Patient

20 25 DLN 00123 Driver's License Number - Patient
21 20 CX Y 00124 Mother's Identifier

22 803 CEiS Y 0189 00125 Ethnic Group

23 60 ST 00126 Birth Place

24 1 D 0136 | 00127 Multiple Birth Indicator

25 2 NM 00128 Birth Order

26 804 CEls Y 0171 00129 Citizenship

27 60 CE 0172 | 00130 Veterans Military Status

28 80 CE 0212 | 00739 Nationality

29 26 TS 00740 Patient Death Date and Time
30 1 D 0136 | 00741 Patient Death Indicator

Figure 0-3 PID Segment Definition



PV1 Segment Attributes HL7 v2.3.1 are listed inthigle below.

SEQ LEM ot

o
3

RPM# TEL# | ITEM# | ELEMENT NAME

1 4 Sl Q 0131 SatlD-PV

z 1 15 R 0004 00132 Patignt Class

3 &0 PL o 00133 Aszigned Patient Location
4 2 15 o} ooar 00124 Admissian Type

5 20 CX o] 00135 | Preadmit Number

& a0 PL a 00136 Prior Patient Location

T (51H] XCHN Q ¥ o0 a0y Altending Daclar

g 60 XCN O 5 0010 0138 Referring Doctor

] 60 XCN o] ¥ 0010 00138 | Consudting Doctor

10 3 15 o] ooss 00140 Hospilal Service

1 a0 PL Q 00141 Temparary Location

12 2 1S (8] oos7 00142 Preadmit Test Indicator
13 2 15 0] oog2 00143 Re-admission Indicator

14 3 15 a} op23 Q0144 Admit Source

15 2 1S 8] X oooa 00145 | Ambulatory Status

16 2 15 o] ooea 0146 | VIP Indicator

v (1H] XCMN (] b o010 04T Admitting Doctor

18 2 13 Q o018 00148 Patient Type

19 20 CX o] 00149 | Visit Numbar

20 a0 FC g i QDG4 00150 Financial Class

21 2 13 o] 0032 00151 Charge Price Indicator

22 2 15 o] o045 00152 | Courtesy Code

23 2 15 [a} on4E 0153 Credit Rating

24 2 I3 Q X 0044 0015 | Contract Code

25 & oT 9] ¥ 00155 | Confract Effective Date
26 12 MK 0 b4 00156 Contract Amount
v 3 MM a ¥ Q0157 Contract Period
28 2 15 o] 0073 00158 Interest Code
20 1 15 a} oo 00158 Transler o Bad Debt Code
an & oT o] Q0160 | Transfer to Bad Debt Date
3 10 13 o] o021 0161 Bad Debt Agency Code
a2 12 MM [a} aoiez2 Bad Dabt Transfer Amaount
33 12 MM 8} 00163 Bad Debi Recovery Amount
34 1 15 o] 0111 Q0164 Delete Account Indicator
38 8 o7 Q Q0165 Delete Account Date
36 3 1] o] 0112 | 00186 | Discharge Disposition
a7 25 CM O o113 Q0167 Discharged io Location
k) ap2 CEls o] 0114 00168 | Diet Type
39 2 15 a} o015 Q0169 Sarvicing Facility
40 1 12 B 0116 00170 Bed Status
41 2 15 o] o117 a7 Actount Status
42 a0 PL =] a0172 | Pending Location
43 &0 PL o Q0173 Prigr Temparary Location
44 26 TS 4] Q0174 Admit DateTime
45 26 T8 Q a0175 | Discharge Date/Tims
46 12 MM 9] 00176 Current Patient Balance
47 12 MM ] 00177 | Total Charges
48 12 MM 8] o178 Total Adjustments
43 12 MM Q 00179 | Tolsl Payments

Figure 0-4 PID Segment Definition

To find out what the different columns and entrigsan you need to refer to the HL7
version 2.3.1 Standard itself. There is no sigaiiice to the colour in the tables. |
happened to have a draft copy of Chapter 3 of thé Version 2.3.1 standard, from
which the tables came, in which Change Tracking evebled.

After going on for a while about HL7 delimited mags standard we are coming to
XML. The HL7 Processor solution we will build willse BPEL 2.0 to implement
processing logic. The BPEL Service Engine will nezte given a XML message to
deal with and will produce a XML message. HL7 déténd message will need to be
converted to their XML equivalents. The HL7 Encotiature will be used to do the
conversion as messages are received by the HL rgjittbmponent. Conversion
requires the presence of HL7 version 2.3.1 XML Sth®ocuments. See



Prerequisites section, above, for instruction oengho find these Schema

documents.

Solution

As mentioned in the Introduction, the HL7 Processitt
* receive HL7 v2.x delimited messages using the HC7 B
* convert HL7 v2.x messages to their equivalent XMtnfat
» split message stream into ADT AO1s and ADT A03s
» convert AO1s to an abbreviated Custom Patient Xbhmft
» convert A03s to an abbreviated Custom Discharge Xdinat
» send Custom Patients to a JMS Queue for procebgiagMDM solution
» send Custom Discharges to a JMS Queue for progebgian IEM solution

Before we can receive HL7 messages using the HLwB@wust construct the HL7
sender. This sender will read a file of sample Higssages using the File BC and
will send them using the HL7 BC. The overall sadatarchitecture is shown below.

HL7 Feeder

HL7

Delimited

HL7 Processor

HL7

Processor

Figure 0-5 Solution Architecture Schematic

To enable us to test the HL7 Feeder we will creatabbreviated HL7 Consumer,
which will also be used to explore conversion offHlelimited messages into HL7
XML messages, so we can see where and how thanes. dhe HL7 Consumer will
be discarded later as it will be replaced by th& Hltocessor proper.

At the end of the process we will have implemented:

HL7Consumer

Throwaway solution receiving HL7 detgdi messages
using the HL7 BC and writing their XML equivalents
files in a file system using the File BC

HL7Feeder

The solution reading HL7 delimited messdgm a file
in the file system using the File BC and sendireséh
messages to a HL7 Listener using the HL7 BC.

WSSDateDiff

EJB-based web service implementingfédénce in
days between two arbitrarily formatted dates” ushng




“Implementation First” method.

WSSCovnertDate

EJB-based web service implementngersion of a
date/time string between two arbitrary formats gghe
“Interface First” method.

HL7Processor

The solution receiving HL7 delimitedssages using
the HL7 BC, processing ADT A0l and ADT A03
separately, converting HL7 date/time formatted slabe
ISO 8601 date/time formatted dates, calculating the
difference in days between discharge dates and
admission dates, constructing custom XML messange
forwarding to the MDM and IEP solutions developed
and discussed elsewhere and sending these messag

es

using the JMS BC.




Implementation

Project Group

All projects developed here will be collected iat®roject Group. Let’s create the
Project Group, HL7ProcessorGroup, using NetBeaog€&rGroup facilities.

e .
Projects 41 X | | Files | | services || startage x
Mew Project... Ctrl+Shift +N
Mew File. ..
Open Project... Ctrl+5hift+0
Open Recent Project ]
Project Group CEC2008Tests
& (none
Build Main Project Fi1 { )
Clean and Build Main Project  Shift+F11

- _ |
Figure 0-1 Triggering the New Project Group functiaality

In the New Group dialogue box select the FolddPrafects option, navigate through
the file system to the folder location where prtgan this group will be collected,
creating subfolders as necessary, and click Open.

[ =
ot Lookin: [ JCAPSEUProgects EE i
el @ | 0LGFESE

[#+|=) JBIBridge2

E| /{5 JBIBridge ZRepos
[#|=5) JBITransactionsWithDB
: |5 IMSRRTests

¢ Project and All Required Projects § g fi;'::z:i?;ow i
roject and Sllprojetts itrequires, recarsivel v :

be updsted manually or autematcally.

(+ Folder of Projects.
Contains any projects found beneath a given folder on disk.

b / il
File name: IC:\JCAPSGUlPchans\HLTProcessorGroup - _Rgpe” |
Crest= Grolip Cancel I He :
AL | Help I Files of type: 4l Files =l Open selected file

mmir

STy I PaT Ty PogirTs TOr e

-
Figure 0-2 Choosing a folder to contain projects ithe Project Group

Provide the name for the Project Group and create i

x

MName: |HL?ProcessorGroup|

{~ Free Group
Contains any projects you like. Gan be updated manually or automatically.
¥ | Use Currently Open Projects
¥ | Automatically Save Project List
= Project and All Required Projects

Contains & master project and all projects it requires, recursively.

Master Project:

{* Folder of Projects
Contains any projects found beneath a given folder on disk.

Folder: IC:\CECZOOSJEVECAPS\OO_HL? Browse... |
Create Group ﬂ Cancel | Help |

Figure 0-3 Completing Project Group creation




Make sure to choose the project group’s foldemw projects, when creating
projects in subsequent sections.

HL7 Consumer and XML Converter

To test the HL7 Feeder, which we will develop ie tiext section, we need a HL7
Consumer, a listener implementation which willdisfor TCP connections on a
specific port, will accept connections and recalllenessages that are sent to it,
sending a HL7 ACK back for each. Each messagensssto be a HL7 message,
will be converted from the HL7 Delimited to its HXML format and will be written
to a file in the file system.

The purpose of this consumer, which will ultimatblydiscarded, is to test the HL7
Feeder and to explore HL7 delimited to HL7 XML meags conversion.

All conversion logic will be handled by the HL7 Eaer directly in the HL7 BC so
no external logic, like Java or BPEL, will be recua. Both Binding Components will
be added directly to the Composite Application ®ernAssembly and wired together.

In the HL7ProcessorGroup project group create a@emposite Application project,
named HL7Consumer_CA.

x
Steps Choose Project

1. Choose Project Categories: Projects:
2 = =

) _omposite Application

Description:

Creates an empty Compesite Application project, which may indude multiple BPEL Modules and
other types of Java Business Integration (JBI) modules.

L b

< Back | Mext > Einish | Cancel | Help |
L\l

Figure 0-4 Begin creation of a new Composite Applation

Make sure to provide the project location thatdesistent with the project group’s
location and to name the project as required.

W New Composite Application Project O x|

Steps Name and Location

1. Choose Project
2.  MName and Location Groject]'_dame: IHL?Consumer_CA ﬁ

Qroject Location: IC:'I,JCAPSSU 1Projects HL 7ProcessorGroup ) Browse... |

Project Folder; IC:\JCAPSGU 1Projects'HL PProcessorGroup\HL 7Consumer _CA

[¥ Set as Main Project

= Back | eyt = | Einish q Cancel Help

Figure 0-5 Naming the project and selecting projeclocation




Expand the Project Files folder and create a sdbfatalled HL7v2 using the New-
>Other->0Other->Folder options.

X
Steps Choose File Type
1. Choose File Type Praject: I& HL 7Consumer_CA LI
o
File Types:
=
GuS SVG File =l
[ Javascript File
|8 350N File
E‘] Properties File
[ Empty File
5
Description:
Creates a new folder on your disk.

< Back I Next > |:I Enish Cancel Help

Figure 0-6 Create a folder inside the Process Fildslder

Name the new folder HL7v2.

x|
Steps MName and Location
1. Choose File Type Folder Name: |HL?\f2l
2. Name and Location
Project: JHL7Consumer_ca
Parent Folder: |src‘|,jbiasa Browse... |

Created Folder: |C:\JCAPSEU1Projects‘u-iL?ProcessorGroup‘ﬂ-!L?Conmmer_CA\src\ibiasa‘U—!L?\rZ

< Back Next = | Finish [! Cancel Help

Figure 0-7 Name the new folder

Expand the Process Files folder, right-click onki&v2 folder and choose New-
>Other->XML->External XML Schema Documents.

Prol. 40 x| Fies |services |
=42 HL7Consumer_CA

Fé] Service Assembly

=13 Process Files

-G

- 381 Modul

Start Page * | [2] HL7Cansumer_CAcasa *

L5 Test Find... Cirl+F [ WsDL Document...
Cut Cirl4x L] ¥MLSchema...
Copy Chl4C External XML Schema Document(s)...
Peste cul+v [3] External WSDL Document(s)...

Delete Delete
Rename...

Figure 0-8 Choose New->Other...



e | 7 R
Ec% HL7Consumer_CA
B service Assembly

1. Choose File Type Project: |3§£, HL7Consumer_CA =l
2 -
Categories: File Types:
{1 EsB %] XML Document L
; XML ¥ML Schema
ot % oensty

WS5DL Document

Al cternal XML Schema Document(s)
%] External WSDL Document(s)
L ¥SL Stylesheet

Purchase Order Sample Schema

5

Description:

This Wizard will retrieve Schema documents and their dependendies,

| Service Assembly - Navig
< Bk | Text = i! Einish Cancel Help

Figure 0-9 Choose XML->External XML Schema Documerg

Navigate to the hl7v2/2.3.1 folder containing the7fH2.3.1 XML Schema
Documents which were extracted from the ZIP arcdiownloaded earlier, and select
the following XSD documents:

e ADT_AO01l.xsd

« ADT_AO03.xsd

* batch.xsd
» datatypes.xsd
» fields.xsd

* messages.xsd
e segments.xsd

X
Look in: |[hz.3.1 LI 5 ,E'E|

@ ADT_A24.x=d @ ADT_AS0.xsd @ CSU_C09.x=d @ EDR._R07.x=d a messages. xsd
|#] ADT_A30.xsd |#] BAR_POLxsd |9 Gl et %] EQQ_Q04.xsd [#] MFK_MO1.xsd
|#] ADT_A38.xsd %] BAR_PO2.xsd %] DFT_P03.xsd |%] ERP_R09.xsd |#] MFN_MD1.xsd
|#] ADT_A39.xsd |#] BAR_PO6.xsd %] DOC_T12.xsd | Rl e |#] MFN_M02.xsd
|#] ADT_A43.xsd |sEeael %] DSR_QOlxsd %] MDM_TOL.xsd %] MFN_MD8.xsd
|#] ADT_A45.xsd |#] CRM_CO1.xsd |#%] DSR_Q03.xsd |%] MDM_T02.xsd %] MFN_MD9. xsd

Kl |

File name: Iibtypes.xsd' "fields. xsd"” "messages. xsd” "segments. xsd”

i
Files of type: Innly ¥5D files LI _| 0 lected f
pen sele

Figure 0-10 Select specific HL7 v2.3.1 XSD files

Click Finish to import all files.



(@newrile x|

Steps Specify Resource Location
1. Choose File Type Select the type of the source location and spedfy the target location for the resource,
2. Specify Resource " From URL
Location _
|htq:.:

{+ From Local File System

Isd,ﬁle :[C:fCEC2008JavaCAPS f00_HL 7 jprerequisites/hl v 2xsd f2. 3. 1% _V02. xsd

Select the target location for the retrieved resource,
Save to Folder: I1Project5\‘—|L?ProcessorGroupWL?ConmmEf_CA\srctibiasaHL?\vQ Browse |

[~ Overwrite files with same name.

<Back e | Enishkj Cancel Help

Figure 0-11 Start the import process

Once the import is finished a few files will app&athe HL7v2 folder.

|Proe.. 41 X/ | Fies | Services
EI% HL7Consumer_CA

----- [ service Assembly

E}a Process Files
>

e ADT_A01.xsd
~|ef] ADT_A03.xed
batch.x=d
datatypes. xsd
fields. x=d
messages, xsd

EEEEE

segments. xsd
@ JBT Modules
Figure 0-12 HL7 v2.3.1 XSDs

Note that we only imported the ADT A01 (Admissi@anyd ADT AO03 (Discharge)
XSD files and subsidiary files referenced from thémis is because we will only
deal with ADT AO01 and ADT AO3 messages in this pobj

Expand to the Project Files folder in the foldeetunder the HL7Consumer_CA
project and choose New->WSDL Document ... contexturmution.

[ Proj.. A0 X|JI'FIeé:- |Jﬁﬂni=$ | Start Page "L@iﬂ}mﬁm_%m
=4 HL7Consumer CA
@ Service Assembly
EHﬂ Process Files

200 R

-5 181 Modules

E] External XML Schema Document({s}...
("] Falder...

Local History k

il Test : B Document...
Find... Cirl+F @ NML S
Posie Cirl4¥ %] External WSDL Document(s)...
Toals 4 ¥ other....

Figure 0-13 Triggering New WSDL Document wizard furctionality



The WSDL we will be creating is a placeholder toe HL7 Binding Component
properties, as will be seen shortly. A WSDL Wizaldws us to choose the Binding
Component which to use, then to configure propethat are specific to this Binding
Component.

We will listen for incoming HL7 Version 2 messagés.the HL7 BC receives the
messages it will ‘decode’ them from delimited to XNbrmat and will provide each
message to the Normalized Message Router for gptainvhatever component is
interested in processing them, as defined throliglClomposite Application Service
Assembly, more of which later.

Configure the WSDL / HL7 Binding Component as fatko
* File Name: HL7Consumer_CA_A01_AO03Delim_HL7In
« WSDL Type: Concrete WSDL Document
* Binding: HL7
* Type: HL7 Version 2 — Inbound Request

® New WSDL Document x|
Steps Hame and Location
L. Choose File Type File Mame: [HL7Consumer_CA_AQ1_AD3Delim_HL7In
2.  Name and Location
3. Abstract WSDL Details
4. General Settings Project: |HL7Consumer_CA
5. HL7 Version 2 Settings —
6. Communication Controls Folder: lsrc'l.]blasa Bromse... |

Created File: I:APS‘-,UU_I—H.M?Conma_CA\,srcﬁblasaH?Consuﬂer_CA_AU 1_A03Delim_HL7In.wsdl

Target Namespace: !Ee.netheans.orgf-n-sdlﬂ—!LTConsumer_CAﬂﬂL?Consumer_CA_AU 1_A03Delim_HL7In
WSDL Type: " Ahstract WSDL Document
{* Concrete WSDL Document

Binding: HL7 -

Type: iHL? Version 2 - Inbound Request __'_!

< Back | MNext > [ ! Einish Cancel | Help |

Figure 0-14 Initial HL7 Inbound configuration dialo gue

Click Next to get to the next Wizard dialogue box.

This is where things get more interesting. The BICZ must be told what kind of
messages it is dealing with. The only way at presetell it is to choose the XML
Schema Document that represents the HL7 triggertered message type. This is
why we imported all these XSDs earlier.

Click the Browse button along the Request Messatge ehtry field, navigate to the
ADT_AO01.xsd, choose the ADT_AO01 Element and clidk.O



i

Steps Abstract WSDL Details N\

Choose File Type \
Mame and Location Request Message

L
2
3. Abstract WSDL Details [ T |
4,
5.
&

General Settings

HL7 Version 2 Settings Message Type :
J . Communication Controls Ia" MSH. Field vah
B select Element Or Type ] =l
Bl By File «|
=} .i% HL7Consumer_CA :

5[ srcfibiasaHL7v2/ADT_AD1.xsd
-5 Complex Types

I‘__}@ Elements

: [JTEI---\@ ADT_A01
E1-% ADT_ADL.INSURANCE (insi=r
| [-€% ADT_AOLPROCEDURE (rstarce of ADT

> T | Help | Back | Mext = I Finish Cancel Helg

Figure 0-15 Choose ADT AO01 for the request message

Manually enter ADTAAQL” for the message type and click Next.

x

Steps Abstract WSDL Details

1. Choose File Type

2. Name and Location Request Message

3.  Abstract WSDL Details [ns:ADT_a01 — |

4. General Settings -

5. HL7 Version 2 Settings Message Type

6. Communication Controls IADTAAUJJ MSH. 9 Field Value
Message Type
The HL7 Message Type, the operation will handlz. This should be the value of MSH 9th Field in incoming me

< Back | Nert)lE I Finish Cancel Help

Figure 0-16 Enter message type

Modify the listening port if you need. By defaulis 4040. Notice, too, the Start
Block, End Block and End Data characters. Recalhttief discussion in thé®®Party
Optional Tools section. We are configuring a HLgtener. The HL7 client/sender

will have to be configured so that its star bloekd block and end data characters are
identical to what is configured here.



51

Steps General Settings
1. Choose File Type N B
2. MName and Location Endpoint Properties
3. Abstract W5DL Details Transport Protocol Name : Ihq:l-ip LI
4. General Settings
5. HL7 Version 2 Settings Location : ( |h|?:,|f,|flocalhost: 3400 ﬂ )
6. Communication Controls
Encoding Details
Use: ¢ ijteral % Encoded

Encoder : |h|?encoder—1.0

LLP Details

- EndDaia Character : | )

LLP Type : MLLPv1

(" Start Block Character : [11

ﬁchecksum [~ Enabled
| End Block Character : [25

Location

The connectivity information to connect to HL7 Server, Format hi7: fip:portnumber

Einish | Cancel | Help

< Back | Next>|:I

Figure 0-17 Changing the listening port and confirnmg MLLP delimiter characters

Click Next, accept all defaults in the HL7 Versidibettings and click Next again.

51

Steps

HL7 Version 2 Settings

1. Choose File Type

2. Mame and Location

3. Abstract WSDL Details

4. General Settings

5. HL7 Version 2 Settings
6. Communication Controls

HLY Version 2 Properties

Acknowledgement Mode ; " Enhanced

MSH Properties

Validate MSH ¢ [~ Enabled Processing Id: |P = I
Sequence No : [~ Enabled Version Id: |2,3,1 vl

Sending Application : ISun Open ESB HLT BC

Sending Fadlity : ISun Open ESB HL7 BC

Encoding Characters : I"N&amp; Field Separator :

Message Properties
SFT Enabled @

-

[~ Enabled

Software Vendor Organization : ISun Microsystems, Inc

Software Certified Version or Release Number ;' [2.0

Software Product Name : lSun Open ESB HL7 Binding Component
Software Product Information : IIt is & binding component for HL7 over TCP/IP connection
Software Binary ID : IZ.U

Software Install Date ; |

original
Defines the acknowledoement mode o use to acknowledae the hi7 transactions

Letly

Caricel | Help |

<gack |[ mext> ! Eirish

Figure 0-18 Accept default for the HL7 Version 2 Stings

Accept defaults at the Communications Controls@iatt Finish.
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Steps G ication Controls

1. Choose File Type
2. Name and Location Inbound Communication Controls
3. Abstract WSDL Details
4. General Settings
3
6.

HL7 Version 2 Settings Value I Recourse Action I LI
Communication Controls
[~ MAX_CANNED_NAK_SENT
Value I Recourse Action I LI

< Back Mext = | Einish[: I Cancel Help

Figure 0-19 Complete the Wizard.

Outcome of this process is a WSDL which definesaperation on one type of HL7
message. It looks similar to what is shown below.

2] HL7Consumer CAcasa x| 5% HL7Consumer CA_AD1_AD3Delim_HL7in.wsdl =

Source | WSDL.  Partner ”E M | o] | &7

E’j 2ee.netheans. orgfwsdlHL 7Consumer_CAML7Consumer_CA_AD1_A03Delim_HL 7In
EICQ Types
I'i'.l T@ http: ffi2ee.netbeans, org fwsdl HL 7Consumer CAMLTConsumer _CA_A01_ A03Delim_HLTIn
----- :_'_H Imports

-7 Messages
&= hi7wsdlOperationRequest
LB partlnsiADT_A01
-2 Port Types
E}ﬁ hi7wsdIPor tType
E@ hl7wsdiOperation
SE inputl Message =
E{;ﬂ Bindings
|3[§> hiZwsdiBinding FortType="hl7
-@ Hl7:binding
E]@ H7wsdlOperation
¢ @ hi7:operation
B inputl
@ hl7:message

B Services
== Extensibility Elements
E3] E hi7wsdl

Figure 0-20 WSDL generated by the HL7 Wizard

In order for us to be able to process two diffetgpes of HL7 messages, the ADT
AO01, already configured, and the ADT A03, we needdd a new Message, WSDL
Operation and Binding Operation. Alas, this hasg¢alome through the WSDL editor
since at this time there is no Wizard that willisiss

First, let's add a message. Right-click on the Mgses node and choose Add
Message.



] ] HL7Consumer_CA.casa x| 5| HL7Consumer_CA_A01_AD3L
Source | WSDL  Partmer ||‘EH i | . ) | &7
gﬂ http:/fj2ee.netbeans. orgwsdl/HL 7Consumer_CA/HL 7Consume

f—]qg Types
- Ej http:/fiZee.netbeans. org/wsd|/HL 7Consumer_CA/ML7C

[—'J@ Port ™
2-@F h7wsdPortType
E+(E) hi7wsdiOperation

4

PR iri bt Mece saa—"RiRaindiNAsrsHmnD sm et
Figure 0-21 Trigger Add Message functionality

Rename the new node to msgADT_AO03 by right-clickirend choosing Refactor-
>Rename.

-2 Messages

Cirl4X
-3 Port Types Copy Cirl+C
E@(}j hi7wsdl  Easte Cirl+v
E-E hin add 5
Delete Delete

El@ Bindings Change Grder...

B[ hi7wsd

Go To r
Find Usages Alt+F7

Refactor

7 Properties —
#-] Services Copy...
B2 Extensibility Elements Safe Delete...

Figure 0-22 Rename the message

Right-click on the partl node under the msgADT_A@3ssage and choose
Properties.

] [2] HL7Consumer_CAcasa x| '] HL7Consumer_CA_AD1_AQ3D¢

e | oo [ 1] e8] 9]
http:/fi2ee.netbeans. orgfwsdlHL 7Consumer _CAML7Consumer
{2 Types

E‘r@ http:/fi2ee.netheans.orgfwsdl/HL7Consumer_CAML7Ce
EQ Imports

{33 Messages

Bt hi7wsdiOperationRequest

ks

. B partlnsiACT_
5 [ msgADT_AD3
e
|Erca portTypes Cirl+x
B2 hi7wsdP  Copy ctri+c
EI@ hl_]'w Easie Cirl+y

B-E3 Bi d% ! Add Documentation
" Dk Delete Delete

Add Extension Attribute...

Remave Atirtutes,,,
GoTo »
LB Find Usages AlE+FT
[]--i%] Services Refactor b
| |53 Extensibiity

| e T —

Figure 0-23 Choose properties to configure part’'s ata type



Click the small button with ellipsis in it, alongsi the Element or Type data entry
box, locate the ADT A03 XSD, select the ADT_A03maknt, click OK and Close.

‘j *—\4 Messages
LJ I:I hI?‘wsdIOperatonRequest

B

partl e

-[Z] msgADT_AD3
L:JR_E Port Types
B@?ﬁ? hlZwsdPortType

=t &) hi7wsdiOperatior
i %5 @ parti [Part] - Element or Type

Ix

= Properties

Name partl J
Element or Type

X
=8 LE‘ Bindings | 5.3 ByFile =
_1"“ hi7wsdE | . 82 H 7Consumer_CA
= hiz =-[al] srcfibiasa/HL7v2/ADT_AO 1L xed
EI@ hi7n . - Complex Types
e . @) Elements
B% | . @37 simple Types
L J @ srcfibiasa/HL 7v2(ADT_AD3.xsd =
- 1 Services i ._ﬁ Complex Types
= j Extensibility
G- hizwsd
! [ _‘J SlmpleT\rpes
D E] srcfibiasa/HL 7v2/batch. xsd
¢ -5 Complex Types

Figure 0-24 Configure data type for the message par

Right-click the hl7wsdIPortType node, choose Adthase Operation ...

Elﬁ PortTypes
Cut Ctrl+X
----- '%E inputl Copy Ctrl+C
El+i23 Bindings Paste Cirl+v
21k hi7wsdBinding —
.@ hi7:binding Ay ] Operation... k
E| hi7wsdiDper; Delete Delete Binding and ServiceFort...
-0 h|7'°PEFi Add Extension Attribute. . Documentation

oL EE |
Figure 0-25 Choose to add new operatlon to the etirsg port

Name the operation opADT_A03, choose One-Way Ojerddr Operation Type
and select msgADT_A03 message as Input. Click O¢otaplete the wizard.

P Create New Operation x|

@peration Mame: IopADT_AD3 )
@peration Type: IOnE—Way Dperatinn) LI

Input:

HL7Consumer_CA_A01_AD3Delim_HL FInOperationRequest ;I

HL 7Consumer _CA_A01_AD3Delim_HL7InOperationRequest
tns:hl7wsdlOperationRequest

ﬁ; :msgADT_AD3

Figure 0-26 Name and configure new operation

Right-click the hl7wsdIBinding node, choose Addpake Binding Operation.



El-[E) opADT_A03

LBEE input

El hl7wsdlOperation
+ @ hl7:operation
El'%_E inputl

Cut Cirl+X
Copy Ctrl+C
Paste Crl+V

: Documentation
[ E' hl7:message — -
) Delete Binding Operation
-] Services Change Ord Database Bindi
ange Order... atabase Bindi
523 Extensibility Elements : ng
FTP Binding

& hizwsdl Go To >
Figure 0-27 Add new Binding Operation

New binding operation with empty input2 node is edld

e —

El@ Bindings
E}@b hi7wsdlBinding

----- [= hi7:binding

== hl7wsdiOperation
@ hi7:operation
I';"}'%_E inputl

| - [=1| hi7:message
opADT_AQ3

L '%% input2 %

Fiéure 0-28 New, unconfigured Binding Operation

1

Right-click the input2 node, choose Add, choose IM&ssage.

-4 Bindings

=[5k, hi7wsdBinding

----- [ hi7:binding
=) hi7wsdiOperation
@  hl7:operation
|':"|'%_E inputl

=-E) opADT_AD3

..... 7

#-_] Services Cut Ctrl+X
B3 Extensibility Eler  COPY Ctrl+C
- [ hi7wsd Paste Cirl+V

Documentation

Delete

Thanne Arder

Figure 0-29 Trigger Add HL7 Message to the BindingDperation functionality

Right-click hl7:message and choose Properties.



E@ Bindings

E}@b hi7wsdiBinding PortType ="hl7wsdIFortType
-@ hl7:binding
E]@ hi7wsdiOperation
@ hl7:operation

=% inputl
to|] Hi7:message
E@ opADT_AD3
5% o2
NSl 7:message
[]...D Services Cut Cirl
=25 Extensibility Elements Copy Ctrl+C
[ hizwsd Paste Sl
add
Delete Delete
Go To Source

ik Standard output x | Ml

Figure 0-30 Choose Properties of the hl7:messaged®

Choosepartl for part,encodedfor use and entdri7encoder-1.0for encodingStyle.

Elﬁ Bindings
=8 hiZwsdBinding PoriType="ox —
@b@ hi7:binding x|
E] hi7wsdlOperation lMessage
{ i~ @ hi7:operation part partl LI
E}%_% input1 = Encoding
H @ hi7:message ||US€ encoded LI
E opADT_AD3 b vy hiTencoder-1.0 J
E}'%_% input2
" D encodingsiyie @
-] Services when use is encoded, this attribute defines the encoding style
E-{3 Extensibility Elements
&7 hi7wsd
Close

Figure 0-31 Configure hl7:message properties.

Right-click opADT_A03 node, choose Add, choose HlfFeration.

EI@ Bindings
EI@}_, hi7wsdiBinding PortType ="hl7wsdIPortType

E@ hl7wsdlOperation
{ >O hl7:operation

%5 inputl
e @ hl7:message
E‘ opADT_AD3
B nputz  CuE co
: Copy Ctrl+C
H-_] Services Paste S
I'_—'Ia Extensibility Elemen Documentation
&[] hizwsdl

Delete

Chanoe Grder...

Figure 0-32 Add HL7 Operation to the Binding Operaton




Right-click hl7:operation node, choose Properigdger ADT?A03 into the
messageType data entry box and close the dialague b

EI@ Bindings
=-[2h hi7wsdBinding
----- [= Hh7:binding
E] hi7wsdlOperation
E > @  hl7:operation =
- E%E inputt [IMessageType |

SR El hi7:message mes=agelype ADT-“A03| J
| =) opADT_AD3

messagelype @

E} = input?
% 3 The message type for the respective operation that it handles

...... [ hi7:message
E]"'D Services

B3 Extensibility Elements Close
- hi7wsd

Figure 0-33 Configure messageType for the opADT_AO8peration

Save the modified WSDL. Now the HL7 BC will accépoth ADTA01 and
ADT”A03 message types and will reject all others.

Now that we have a configured HL7 BC we can puétbgr the Service Assembly
that will constitute our Composite Application. TBemposite Application will
receive HL7 AO1 and AO03 delimited messages, corthern to their equivalent XML
forms and write all messages to a file using the Binding Component.

Let’'s open the Service Assembly, right-click in #SDL Port swim line and choose
Load WSDL Port...

| Proje.. A0 Xl | Files: | | Services @ HL7Consumer_CA casa XL@ HL7Consumer_CA_ADT,

E\% HL7Consumer_CA Source | Design ‘ l]lijiﬂ ‘ EEJ u;:,l 2
" Servies Ay algele]
WSDL Ports

[—“H:-J Process Files

B3 HLv2

- - ADT_ADL.xsd
[ ADT_A03.xsd
-lei| batch,xsd Add WSDL Port...

@ datatypes.xsd
&8 fields.xsd ;H] Auto Layout

[ messages.xsd
"l segments.xsd

Figure 0-34 Triggering Add WSDL Port functionality

Properties

Select the one and the only WSDL Port and click OK.



[%] HL7Consumer_CA casa x]_@ HL7Consumer_CA_AD1_A030elim_HLTIn wsdl x

rce | Design |u|:::|u|| Iﬁl" @l

WSDL Ports JBI Modules

x

Available WSDL Ports for :

oK Cancel
H;

From the WSDL Bindings Palette drag the File BCoahe WSDL Ports swim line.

Figure 0-35 Select the WSDL Port to load

_.* | HL7Consumer cA A0t A3 «|» ~| | | Pakte

e esign
soe | oo | 54 % |2 @] Sy T FTS

WSDL Ports =] Service Units i
= |51 Excternal .,-'
[ ~ § » ] Endpoints :
T L 2> Consume  3_xProvide
hi7wsdiPart

Figure 0-36 Add File BC to the Service Assembly etdir canvas

Connect the Consume endpoint of the HL7 BC to tloeiBe endpoint of the File BC,
choose hl7wsdlOperation from the drop down mentappears and click OK.

WSDL Ports [ Service Units
50| External
_| ~ oS = Endpoints
I @ 5 » Consume > _» Provide

Select the operation used in the service unit to configure its binding:

Multiple operation configuration is supported.
5 D Operation: ;I
i G-

casaPort!

hi7wsdlOperation

Figure 0-37 Choose to configure the A01 (hl7wsdlOp&tion) operation



Configure File Name * (Pattern) to read ADT_AOx_pmuit %d.xml and an
appropriate output directory, to which the file Maé written. Accept defaults for
other properties and click OK.

[ X
Select the operation used in the service unit to configure its binding:

Multiple operation configuration is supported.
Operation: Ihl?‘u\'sdIOperaﬁon LI

File Write
File Mame™ (pattern): |ADT_ADx_ouu3ut_%d.me

[5] path=: |c:\cEC2008)2vACAPS 100_HLT \data| Browse. .. |

[Z] Is Relative To: |<Not Set> =

File Exists: ~ Rename Existing File

% Qverwrite Existing File

= Append to Existing Fle,  Delimited By:

Payload Processing
Messzae Type: Ixml j [~ Add trailing EOL

XS0 Element/Type: Ins :ADT_A01 o |

encoded type:

File Directory

L Liv

Defines the directory name where WSDL provisioner should read

OK. i I Cancel

Figure 0-38 Configure file to which to write A01s

Click the paper and pencil icon on the File BCestethe opADT_AO03 from the drop
down and click OK.

S >—
e L
casaPorti

CEEE—— x|

Select the operation used in the service unit to configure its binding:
Multiple operation configuration is supported.

Operation: LI

hiZwsdlOperation
—_—

— oK I Cancel |

Figure 0-39 Trigger configuratién of the File BC fo the ADT AO03 operation




Make sure to configure the file name, the outptgatory and all other properties
identically to what was configured for the otheergtion before. This is necessary so
that all HL7 messages get written to the same file.

@ x|
Select the operation used in the service unit to configure its binding:
Multiple operation configuration is supported.
Operation: IopADT_AOS LI

File Write
File Name* (pattern): IADT_AOx_ou‘unt_%d.mH

[Z] path=: |c:\cEC20083avaCAPS\00_HL7\data Browse. .. |

[] 1= Relative To: I <Not Set> ﬂ

File Exists: i~ Rename Existing File

{* Qverwrite Existing File

" Append to Existing Fle,  Delimited By: I LIME FEED 'l

Payload Processing
Message Type: Ixml LI [~ Add trailing EOL
%50 Element/Type:  [ns:ADT_AD3 L |
encoded type:
File Name

L« Llv]

Defines the file name relative to the specified directory to read from or write to.

OK. E! Cancel

Figure 0-40 Configure File BC for the opADT_AO03 opgation the same as for ADT A0l

Build and deploy the project.

Eé.‘] HL7Consumer Cé.casa® _x. Hiiém._ﬂ_ﬂ

hiTwedlPaort

E}

AlY

casaPort

Figure 0-41 Build and Deploy buttons




This is probably one of the World’s smallest uséfiggration solutions. It takes a
stream of HL7delimited messages coming over a TE&shnection, acknowledges
them to the sender and writes their equivalent Xiwssages to files in the file
system.

If you have the 7Scan tool installed and configucetalk to a HL7 listener then you
can test the HL7 Consumer project by submittingg &01 and A0O3 messages.
Section “



Optional 3 Party Software” discusses the 7Scan and givefdwerview of how to
configure it as a HL7 sender.

If you don’'t have 7Scan, or another HL7 clientntipeoceed to the next section
where a HL7 Feeder project will be developed.

If you have 7Scan then continue with this section.

Start 7Scan. Click the Open button.

File View Settings Help

DEI%EI%I‘?E

Figure 0-42 Trigger Open File functionality

Navigate to data/sources directory, select the ARl _one_tx.dat file and click
open.

75can
File Miew Setktings Help

D =8E 28

Open HLY Data File e b
Loaok in: IE}snurces j = |‘=‘j€ Eq-
%] ADT_ADx_output1.dat |®] ADT_ADx_output50000.dat

%) ADT_ADx_output2.dat [LJIADT AD1 one_tx.dat
%] ADT_ADx_outputid.dat  |%]ADT_AD3_one_tx.dat
%) ADT_ADx_outputs0.dat

%] ADT_ADx_output100.dat

%] ADT_ADx_output5000.dat

File name: IADT_AD'I_nne_tx.dElt

Files of type: | Al Files (") =l

di

I Filter Messages Set Filter Dptions | Help

Figure 0-43 Choose ADT_AO01_one_tx.dat to open

Click Sender_LocalHost_34001 to connect to thetist — this assumes that you
created a sender as discussed in “



Optional 3" Party Software”. If not, create and configure one.

75can - [ADT_A01_one_bodat]
B Ele Edit Search View Window Settings Help

DEdH| =288 28|
ST = BES

Back Forward Prey MNext (e} TreeView TCP Log

B- MSH MSH| \&ISysterrv’-‘«IHc-s.-’-‘n.IF'IIMDMI2EIEIE!EIEIEIEH1190?|l-'—‘«DT .-’-'n.EI1ICTLID 2EIEIEEIEIEIE‘I11EID?'IF'I2 3 1
- MSH-1:

-~ MSH-2: T

- MSH-3: Spstemd

- MSH-4: Hosd

- MSH-E Pl

- MSH-B: DM

- MSH-F: 200209081171907

- MSH-8

H- MSH-2: ADT A1

- MSH-14;

- MSH-15: AL

- MSH-TE NE

- EVN: EVNIA0T 2008009081 11907IM avaCaPSE ™~ "USERS

- FID: FIDA 4000010 Hoss " MR HosalK essel “Abigail ™11 94601011 23045MII7 South 3id Circle
E- Py PRI IGO0 Goodlace Ardrew™" ">~~~ AINIIEMRIIIIM 200809081 11907~"~"45IT|

Figure 0-44 Connect to the listener

Right-click on the HL7 message in the window andage Send Msgl.

7Scan - [ADT_A01_one_bcdat]

B Fle Edit Search View Window Settngs Help

DEH| BB 8|2 N

Tepdip

¢' - E&tMsg1 )
Print Msg1

m cutbo:

DMIEDDBDSDBHHD?II.L\DT A[

Cancel

o WEIT-S FILEE

- MSH-E: P!

- MSH-B: MDM

- MSH-7: 20080908111907

- MSH-:

& MSH-3; ADT 401

- MSH-10: CTLID_20080908111307
~ MSH-11: P

-~ M5H12: 231

- MSH-13:

- MSH-14:

- MSH-15; AL

- MSH-16; NE

- EWN: EVNIADTI20080308111307 1 avaCAPSE"" """ "USERS

Figure 0-45 Send a message




Click the TCP Log button, observe the HL7 ACK, clé® log and dismiss the dialog
box.

75can - [ADT_AD1_one_bodat]

. Ele Edit Search Miew \Window Setbings  Hslp
DELH =R S| 28
& = 1+ 3 Er
Back  Farward Prey MNext  Up  [TreeView TCPlog =
| = Meal: MSHI 485 ustemdHosaIRIIMDMI20080908111 90740 T “ACTIETLID_200803081119071R12. 2.1 /lAL E

Il Tcp Log for G\CEC2008JavaCAPS\00_HL7\ DT_| e EE R

[Dizable Top Log |

Sender_LocaHost_34001: Trying to connect to remote server
Sender_LocaMost_34001: Successfully connected to remaote server
Sender_LocaHost_34001: Sending Message (1)

MSH™ 45 pstema|HosAPIMD MI20080905111 90740 T A1 CTLID_200809081113071P12.3. 1 IALINE
EM401120080308111907|M avaCAPSE™ """ "LSERS

PID 140000107 Host " MA "HosblKessel"Abigail ™" 1194601071 2304517 Sauth 3rd Circle™ D ownham
Market "England - Mafalk *20° UK IIA200209081 11307

P IGO0 " G oodlace Andrew™ "t HIE MBI 20020903117 307 ST
20080908111907

1

Sender_LocalHost_34001: Received Ack:

MEH|™ 4 4IP MO MIS pstemaHos4 200809081 1190714 CKICT LID_20020908111907|PI2.3.1
MSARAICTLID_200803087111907
1

SavetoFile | Clear log |

Figure 0-46 Observe HL7 ACK in the TCP Log

Open the ADT_AO03_one_tx.dat message, connect tidesand send. Observe the
TCP Log to confirm successful send.

75can - [ADT_A03_one_bcdat]
.Eile Edit Search Wiew ‘Window Settings  Help

DS &R S 7R

@ .22 .1t 3
Back Forward Brey [dEst x| TreeView TCP Log
[#- Msgl: MSH[™~4&ISystemd|Hoza(PIMDM[2008031103302440 T “403|CT LID_20080911033024|P|2. 3. 1[IAL | Sea

Topdip

-

Il Tcp Log for G\CEC2008]avaCAPS\00_HL7\data\sources\ADT_AD3 one_ bods

Dizable Tep Log |

Sender_LocalHost_34007: Trying to connect to remate server
Sender_LocalHost_340070: Successfully connected to remate server
Sender_LocaHost_34001: Sending Message (1)

o

MSHI™ %5 pstermdH oz PO M 2002031 102202480 T AQICTLID_ 2002091 10233024|F|12 31 IALIME
EWH[A03(20080911033024(|| avaCAPSE™ """ LISERS

PIDTIA000010" " Hozd MR "Hosal K essel “Abigail ™" 134601 011 23045MII7 Sauth 3rd Circle™ Downham
Market"England - Morfalk 30828 UK IIIA20020305111907

PV IGO0 Goodlace™Andrew™ """ "W AINIE MBI 200809081 11307 "SI TIINNND SH
DISPldizch laclili200205081 119072008091 3033024

|

Sender_LocalHogt_34007; Received Ack:
MESHI™\EPMD S pstemélH os4]20080311033024(4CKICTLID _200803110330241F2.3.1

MSARAICTLID_20080911033024
1

Figure 0-47 Send an ADT A03 and observe the HL7 ACK



Navigate to the directory configured as outputawoey for the File BC and view the
two HL7 XML messages in files named ADT_AOx_output.xml.

3 Cooktop - [ADT_AOx_output_0.xml - stylesheetd1.xslxle - ADT_AOx_output_0.xml : stylesheet01.xsl *]

_é«)EIe Edit XML CodeBits Tools Options Web Window Help

D|S|E| v [ w|EE] o @ <[] o Bla] 8|

source (xml) | xpath console I stylesheet{xsl) I result I result{html) I
<ADT_AOL xmlns="urn:h17-org:v2xml" xmlns:xsi="http:/ www.w3.0rg,/2001,/MLSchema
| <MSH>
<MSH. 1> |</M5H. 1>

<MSH. 2=A-\&amp; </MSH. 2>

<MSH. 3>
<HD. 1>SystemA<,/HD. 1>
<,/M5H. 3>

<MSH. 4>
<HD.1>HosA<,/HD. 1>
<,/M5H. 4>

<MSH. 5>
<HD.1>PI</HD.1>
<,/M5H. 5>

<MSH. 6>
<HD.1>MDM<,/HD.1>
<,/M5H. 6>

<MSH. 7>
<T5.1>20080908111907</T5. 1>
<,/M5H. 7>

<MSH. 9>
<M5G. 1>ADT<,/M5G. 1>

<MS5G. 22A01</M5G. 2>
</M5H. 9>

<MSH. 10>CTLID_20080908111907</M5H. 10>
<MSH. 11>

<PT.1>P</PT.1>
</M5H. 11>

Figure 0-48 ADT A01

ﬂ Cooktop - ADT_ADx_output_1.xml - stylesheet0l.xsl.xle - ADT_A0Ox_output,

File Edit ¥ML CodeBits Tools Options Web Window Help
D||e| v e ) o «»| & &)d S

source (xml) |1¢:ath console I stylesheet{xsl) I result I result(himl) I
<ADT_AO3 xmins="urn:h17-org:v2xml"” xmlns:xsi="http:,
<MSH>
<MSH. 1> | </MSH. 1>

<MSH. 2>A-N\&amp; <,/ MSH. 2>

<MSH. 3>
<HD. 1»systema<,/HD. 1>
<,/M5H. 3>

<MSH. 4
<HD. 1>Ho5A</HD. 1>
</MEH. 4>

<MSH. 3=
<HD.1>»>PI</HD.1>
<,/MSH. 5>

<MSH. 63
<HD. 1>MDM</HD. 1>
</MSH. &>
<MSH. 7=
<T5.1>20080911033024<,/T5. 1>
</MSH. 7>

<M5H. 9=
<MSG. 1>ADT< /M5G. 1>

<=M5G. 2=A03</MSG. 2>
</MSH. 9=

<MSH. 10>CTLID_20080911033024</MSH. 10>
Figure 0-49 ADT A03




This completes the HL7 Consumer, which we will stispng once we test the HL7
Feeder project, developed next.

HL7 Feeder

The HL7 Feeder project will read a file containmge or more HL7 delimited
records, both ADT AO1 and ADT A03, and will use tie7 Binding Component to
send them to the HL7 Listener we developed in tlegipus section.

Alas, to send HL7 delimited messages out the HL7eB@ects to be fed HL7 XML
records that it will ‘encode’ to delimited formagfore sending. To feed HL7 XML
records to the HL7 BC the File BC will have to ‘dde’ delimited HL7 records it
reads from the file. It would have been more eéitiif this double conversation was
not required but this is what the HL7 BC does sanwust accommodate ourselves to
the inevitable until and unless this requirememelaxed.

It is my understanding that adding functionalityigéhavoids this double conversion
is planned for the HL7 BC in early 2009.

The conversion logic is handled by the HL7 Encadeoked directly from the
Binding Components. We will add both Binding Coments to the Composite
Application Service Assembly, wire them togethed deploy the result, much as we
have done in the previous section.

Let's create a new Composite Application projeetned HL7Feeder_CA. The
process should be familiar by now so we will naivpde detailed screenshots for
some of the steps.

Let's create a folder called HL7v2 inside the PescEiles folder. We will import
XML Schema Documents we will need for HL7 encoddegoding into this folder.

In the previous section we used the ADT_A01 and ABG3 XML Schemas to
instruct the HL7 BC to accept and ‘decode’ bothhefse transactions. This time we
will instruct the HL7 BC to read and send any Hlefsion 2 message, whether ADT
or otherwise. To do so we must create a ‘generic Mersion 2 message XML
Schema Document.

Let’s import External XML Schema Document ADT_AOddasubsidiary schemas
into the HL7v2 folder, much as we have done ingirevious section. What we need
are:

+ ADT_AO01.xsd

* batch.xsd
» datatypes.xsd
o fields.xsd

* messages.xsd
e segments.xsd

Rename the ADT_AO01.xsd to HL7 ANY .xsd.

Open the HL7_ANY.xsd schema and switch to Sourcdeno



|Pro.. 41 X| | Fies |Services | | |2 HLTFeeder CAcasa x| StartPage | [i| HLT_ANY.xsd x|
E‘tﬁ) HL7Consumer_CA Source Schema Design | B E-5- | lﬂ &L 5! I%|
=48 HL7Feeder_CA - -
g ; 1 Ir:?xml version ="1.0" encoding="UTF-8"2>
S - service Assembly e
253 Process Files 3
B HL7v2 . )
- AN s olL ) o
-8 batch.xsd § ]
&[] <x=sd:=schema
Eﬂ datatypes.xsd H i
! ¥ ®xmlns:xsd="http://www.w3.0rg/ 2001 /XML
i @ fields.xsd ¥
- af ¥xmina="urn:hlT-org:vZeEml™
i @ messages. xsd 2 M 7
L g ¥xmina:hl7="urn:com.sun:encoder-hl7-1.¢
“..[f] segments.xsd z
| s . M rtarmetHameranace="arnthl T-nrao:v2xm1™ =n
Figure 0-50 Open HL7_ANY.xsd in Source mode

Replace lines 21 through 69, inclusive, with thiéofeing:

<l--

MESSAGE

S

<xsd: el ement nane="MSG' type="M5G CONTENT" >

<xsd:
<xsd: appi nfo source="urn: com sun: encoder ">

annot at i on>

<top xm ns="urn: com sun: encoder" >true

</top>

</ xsd: appi nf 0>

</ xsd: annot at i on>
</ xsd: el enent >
<xsd: conpl exType nane="MSG CONTENT" >

<xsd:
<xsd: el ement ref="MSH' m nCccurs="1" maxCccurs="1"/>
<xsd: any processContents="1]ax"

sequence>

nanespace="4##any"

m nCccurs="0" maxCccur s="unbounded"/ >
</ xsd: sequence>
</ xsd: conpl exType>

The complete XML Schema Document for any HL7 v2 sage will look like the

following.

<?xm version ="1.0" encodi ng="UTF-8""?>

<xsd: schema

xm ns: xsd="http://ww. w3. or g/ 2001/ XM_Schena"
xm ns="urn: hl 7-org: v2xm "
xm ns: hl 7="urn: com sun: encoder - hl 7-1. 0"

t ar get Nanespace="urn: hl 7-org: v2xm "

xm ns:jaxb="http://java. sun. conl xm / ns/jaxb" jaxb:version="2.0">

<I'-- include segnent definitions for version v2.3.1 -->
<xsd: i ncl ude schenalLocati on="segnments. xsd"/>

<xsd: annot at i on>
<xsd: appi nfo source="urn: com sun: encoder ">
<encodi ng

xm ns="urn: com sun: encoder "

nanme="HL7 v2 Encodi ng"

nanespace="urn: com sun: encoder - hl 7- 1. 0"

styl e="hl 7encoder-1. 0"

</ xsd: appi nf 0>
</ xsd: annot ati on>

<l--

VESSAGE

-->

/>



<xsd: el ement nane="MSG' type=" MG CONTENT" >
<xsd: annot ati on>
<xsd: appi nfo source="urn: com sun: encoder ">
<top xm ns="urn: com sun: encoder" >true
</top>
</ xsd: appi nf 0>
</ xsd: annot ati on>
</ xsd: el enent >
<xsd: conpl exType nane="MSG CONTENT" >
<xsd: sequence>
<xsd: el ement ref="MSH' m nCccurs="1" maxCccurs="1"/>
<xsd: any processContents="|ax" namespace="##any"
m nCccur s="0" maxCccur s="unbounded"/ >
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: schema>

Save the XSD and switch to Schema mode.

Expand Elements->MSG->annotation->encoding. Ridjok@ncoding and choose
Properties.

[e] HL7_ANY.xsd* x|

AT
Source Schema Design || [[[l E“gl

Schema > Elements > MSG > annotation > encoding il_}l

lei] urn:hi7-orgsv el D;I ¥ MSG (instance of M5G.CON... Dd Ba Dd (I =rcoding

G} Attributes [l annotation ] Properties

Ca Attribute Groups

(¢ Complex Types »

Q Elements »

C'\ Grikgps

G} Referenced Schemas ]

Check the Top checkbox and close the properties.

W encoding - Properties x|
[=I Properties

Encoding Style hiFencoder-1.0 | |
Top o

Cloze [ |

Figure 0-51 Check the Top element.

Save the XSD again.

Now that the XML Schema is ready we can use iotafigure the HL7 BC to process
any HL7 version 2 message.

Let’s create a new concrete WSDL Document, HL7Feedld HL7 ANY_HL70ut,
using the HL7 binding of type HL7 Version 2 — Outind Request.



x

Steps Name and Location

Choose File Type File Name: IHL?Feeder_CA_HL?_ANY_HL?'Out
Name and Location

I

2,

3. Abstract WSDL Details
4

5

]

General Settings Project: |HLFFeeder_ca
HL7 Version 2 Settings

Communication Controls Folder: Isrc\;jbiasa Browse, .. |

Created File: [1081avaCAPSYI0_HL7\HL Feeder_CAlsrcijbiasa\HL7Feeder CA_HL7_ANY_HL70ut.wsdl

Target Namespace: ihtn:l:ﬂjZEE.neﬂaeans.org,’wsdlﬂﬂLI-‘Feeder_CAﬂ-lL?Feeder_C."—\_HL?_AN‘F_I-H_?Dut
WSDL Type: " Abstract WSDL Document

{+ Concrete WSDL Document
Binding: |HL? =
Type: :

< Back | Mext )i I Finisti Cancel Help

Choose HL7_ANY->MSG Element as the Request Mesaagelick Next.

Figure 0-52 HL7 Outbound Request

zl
Steps Abstract WSDL il

Choose File Type

1.

2. Name and Location Request Message /
3. Abstract WSDL Details I

-

5.

B

Browse |
General Settings
HL7 ve " Select Element Or Type

Comme

8 I:J Simple Types
El-[ai] sr/ibiasa/HL7v2HL7_ANY. xsd
F_'}Céé Complex Types

L blx

4

<Back [ Next> | Enish Cangel Help

Figure 0-53 Choose HL7_ANY MSG Element

Make sure to verify that the Listener locationaesiftigured as required and the LLP
encoding characters are configured to agree wébetlof the listener to which this BC
will connect. Click Finish, leaving remaining sags at their defaults.



@ New WSDL Document B |
Steps General Settings
1. Choose File Type , )
2. Mame and Location Endpoint Properties
3. Abstract WSDL Details Transport Protocol Mame Itq:l-ip LI
4. General Settings L
5. HL7 Version 2 Settings Gﬁhﬂﬂ : |hl?:mocalhost: 34001 )
6.  Communication Controls
Encoding Details

Use : " Literal (+ Encoded

Encoder : |h|?env:oder—1.0

LLP Details
LLP Type + MLLPw1 ~ | End Data Character : |13
Sbrtﬁbdc[haracta'.lll HLLP Chedksum : [ Enabled

End Block Character : |28

MLLP Version 2 Properties

E—
fr—
Time Duration to Wait for Ack [ Nak ; |0—

Location

Mo, of Refries on Receipt of Nak @

Time Interval between Retries

KA EA

The rannectivite infarmatinn tn cnnnect tn HE 7 Sancer Enrmat

< Back | Mext = Einizh |

Figure 0-54 Confirm General Settings

Open the Service Assmebly, right-click inside th& . Ports swim line, choose
Load WSDL Port, choose the one and only WSDL Padit@ick OK.

| Proje... 40 x| | Files

] HLT_ANY xsd % | ] HL7Feeder CA_HL7_ANY_HLTOutwsdl x [2

EJ---& HL7Consumer _CA
B-J2 HL7Feeder_CA
IF_}L—] Process Files
S5 HL7v2
: HL7_ANY.xsd
batch. x=d
datatypes. xsd
fields. xsd
messages, xsd

i

i

EEEEEE

segments, xsd

@ 18I Modules
G- Test

- [ Bertice Assembly|

----- Eﬂ HL7Feeder_CA_HL7_AMY_HL FOut.wsdl

souce [ vesn | 5] 7|8 ¥

VSDL Ports

/

x

Available WSDL Ports for:
; bl

Port=hl7wsdPort (HL7Feeder CA HL7

Figure 0-55 Load WSDL Port into the Service Assempl



Drag the File BC from the WSDL Bindings Palettemtite WSDL Ports swim line.
Connect the Consume endpoint of the File BC tdPilueride endpoint of the HL7 BC,
configure File BC properties to read a file namdTAAOx_output%d.dat from the
data directory. Make sure to check the Multiple &tds checkbox, specify \r\r\n for
Delimited By and check the Remove Trailing EOL dtiexx. Then click OK.

[si] HLT_ANY xsd x| 57} HL7Fesder_CA_HLT_ANY_HLTOut wsdl x| [7] HL7Fesder_CA casa® x| «| ri>l ol || Pakte
= =" WSDL Bindi
e [ vesn | ] | B & SR
= {=} datat [ file
WSDL Ports R JBI Modules (& htip (= sop
[=hldap
x
j - = [ Service Units
50| External
File Polling = Endpoints
File Name™® (pattern): |ADT_A0x_uuh:rut%d.dat \ 3 » Consume 3> Provide
2 Polling Directory™:  [C:\CEC2008]avaCAPS\00_HL7\data Browse... |
@ Poliing Directory Relative To: | <Not Set» =
hi7wsdIPart
Polling Interval: 1000 {ms)
I Enable Archive Detalls,.,
Record
IV Multiple Record  Delmited By: | vyrin ) =]
[ Maximum (Bytes) Per Record |1 | casaPort! <-=hi7wsdlPort - Prop
= Congumer
Service Name
l,"“‘ ;I Endpoint Hame
. | =l Provider
Service Name
Endpoint Mame t
I~ Forward as Attachment = Redelivery Extension
Wax &ttamnte
casaPortf<->hifwsdIPort
RemoveEOL ﬂ
Nefinas whathar ar nnt end-nf-line rhararters shanld he ramoved LI

Figure 0-56 Add File BC to the Service Assmebly, amect and configure

The CASA editor adds another WSDL to the configoratinder Process Files. This
WSDL, HL7Feeder_CA.wsdl, must be modified manutdlynake it support on-the-

fly ‘decoding’ of

HL7 delimited messages.

Open the WSDL HL7Feeder_CA.wsdl, expand BindingasaBinding1-
>hl7wsdlOperation->inputl. Right-click file:messaa®d configure the use property
to encoded and the encodingType property to hl7eared.O.

| Proje @ x ||| Fies | | services | .. TFeeder_CA wsdl ] < 2] =] of || flemessage- Properties
El &‘6 HL7Consumer_CA Source WSDL Hart IEM m
Eﬁ% HL7Feeder_CA - = Juse encoded 3
>|ﬂ Service Assembly &J HI_'?FEEdEr_CA SEmgStie Hrekaler L0
Hﬂ Process Files Imports
BEg HA2 [&* .. fibiasa/HL7Feeder_CA_HL7_ANY_+ SorvinTs i bmeiE
i @ HLT_ANY.xsd :.4‘ Hemsaes fileName ADT_AOx_outputd.dat
@ batch.xsd Lo tvpes fileNamelsPattern true
= Es‘] datatypes. xsd @Sﬂ dummyCasaPortType polinginterval 1000
= @ fields. xsd “ﬂ Bindings part partl
F @ messages.xsd =] @\5‘ casaBinding1 PortType="nshi 7l removeEOL true
@ segments. xsd @ file:binding addEOL
Eg HL FFeeder_CA.wsdl E-E) hi7wsdOperation multipleRecordzPerFile true
- FH HL7Feeder_CA_HL7_ANY_HL7OUt.wsd] & Henerstea / maxBytesPerRecord
(Gl JBI Modules recordDelimiter Yy
Ii} :ﬁ Test archive
archiveDirectory
B tesateniod archiveDirlsRelative
i3 Extensibiity Elements protect
nratertNirarton:

Figure 0-57 Fix the File BC WSDL to support ‘decodig’ of delimited HL7 messages



Switch back to CASA editor, build and deploy thejpct.

sorce | Deson | | T G| &

WSDL Ports
@’. ¥
&
casaPortl
2o
<«

hiywsdIFort

FILE

HLY

Figure 0-58 Build and deploy the project

Copy the sample file, ADT_AOx_outputl.dat, frolata/sourcesto data directory to
provide input for the File BC.

| |J Address IE C:\CEC2008JavaCAPS\O0_HL7\data'\sources

*| Folders »
: .
[C5) Snaglt Catalog il
[ telecom-ngt ___.-"
[ webEx o ﬂ ADT_ADx_output1D.dat
! |3 ¥ilisoft Corporation ﬂ ADT_ADx_output50.dat
i| = :J My Computer _."' f] ADT_ADx_output100.dat
i Bl @ C_Drive (C:) E]AN_AUx_auuntEGUU.dat
[ﬁ .hermes | %] ADT_ADx_output50000.dat
i 3 capss2 ¢ | %] ADT_AD1_one_tx.dat
& (3 CEC20081aVaCAPS %] ADT_A03_one_tx.dat
b B ) 00_H
I "B D
} o eeder_CA_casaServicel o
I sources
[
[ documents

Figure 0-59 Provide input for the File BC.

Observe the output file, ADT_AO0x_outpuin.xml, produced by the HL7 Consumer
we developed in the previous section.



|J Addre$s | C:\CEC2008JavaCAPS\00_HL7\data )

Folders

=9

[2) Snaalt Catalog
3 telecom-ngt

|5 WebEx

|5 Xilisoft Corporation

My Computer

= g C_Drive (C:)

x| | ame ~ siee | T
d |i;jHL?Feeder_CA_msaSer\ri0e1_casaPort1_1?B??95643 Fi
= 2 v H
|2 ADT_AOx_output_10,xml 2KkB X

a Cooktop - ADT_ADx_output_105mml - stylesheetDislade - ADT_Alx_output 10

File Edit XML CodeBits Toolg Options Web Window Help

Figure 0-60 HL7 XML output produced by the HL7 Congumer

Ei;?.hermes Dlﬁ‘|ﬂ| \/IJ_'Tl l”i'}@ ik Q o | e
M [C3) CAPSS2
=1 I3 CEC20081avaCAPS QADT Alx_output_10.cml - stylesheetdl.xslode - ADT_ADx_output_ 10.cml : styld
B D 00_HL7 source {xml) |5cpaﬁ'1 console I stﬂeshezt()csl} I resuit I result(himi) I
E [ data <ADT_ADL xmlns="urn 2xml" xmlns:xsi="http:/ www.
<MSH>
|:__j HL7Feeder_CA_casaSer <MSH. 13 [</MSH. 1>
|2 sources <MSH. 2>A-\&amp; </MSH. 2>
I3 documents <MSH. 3> )
[ [Z) HL7Consumer_CA . ,M;:D-Bii’Systemhq'HD. 1>
[ [ HL7Feeder_CA “MSH. A5
& | build <HD. 1>HOSA</HD. 1>
3 dist </MSH. 4>
"? . <M5H. 5>
(2 rbproject <HD. 1>PI</HD. 1>
B (D src </MSH. 5> '
I conf <MSH. 6>
o <HD. 1>MDM</HD. 1>
B D jbizsa </MSH. 6>
D HLw2 <MSH. 7>
I jhiservicelnits <T5. l>2008090801529< TS5.1>
. </MSH.
= =2 mt,, <MSH. 3>
[ [} prerequisites <M5G. 1>ADT</M56G. 1>
[# |J) 01_GFESE £MSG. 2>A01</MSG. 2>
& 3 02_MDM </MSH. 9>
|
& B 03 = <I‘-|::H J.O}CTLID 2008090801529</M5H. 10>

Clearly, the HL7 Feeder and the HL7 Consumer wogdether to read HL7 delimited
messages from a file, pass them through a pailL@fBLs to eventually write the

XML versions to an output file.

Now that we have tested with one message manudiiypgted we need to ensure that
the order of message submission is preserved.i§hery important in Healthcare.
Let’s right-click on the link between the BCs iret@ASA map and configure the
Throttling Extension->Max Concurrency Limit propetd 1, build and deploy the
project again. This will ensure that messageseameae at a time.

‘\\)WSDL Ports JBI Modules

W casaPortl<->hi7wsdIPort - Properties

= Consumer
Service Name

{HL?Feeder_CA casaService

x|
[

Endpoint Name casaFort] J
[= Provider
Service Name {hﬂp:.f.ﬂ?ee.netbeans.DrngdIHL?Feeder...J
Endpoint Name hi7wesdPort [
[=I Throttling Extension

hi7wsdIPort Max Concurrency Limit 1
[=I Redelivery Extension
Max Attempts
Wait Time
On Failure LI
casaPort1<->hifwsdIPort [ ]

Figure 0-61 Configuring Max Concurrency Limit



Our HL7 Feeder is ready and tested. We can nowplogiéhe HL7 Consumer so it
does not get in a way of the HL7 Processor wedwllielop shortly.

Date Difference Utility

The HL7 Processor processes ADT A0l (Admission)ADd A03 (Discharge)
messages. The A03 Discharge messages are conteethexrlCustom Discharge XML
format which is the feed to the Intelligent Evenvéessor-based Excessive Length of
Stay solution, discussed in

http://blogs.sun.com/javacapsfieldtech/entry/gliabsfesb illustrated solution_devel
opmentJava CAPS Essentials IEP Lab. In order to progjm@opriate data to the IEP
solution we need to work out the length of stagays, based on the difference
between the Discharge Date and the Admission Dat@amed in the ADT A03
Discharge message.

As a generally useful thing we will develop an Bd&sed Web Service that will
accept two dates and return a difference in dagsd®sn them. This section walks
through the process of developing and testingutlisy.

Note that there are at least three ways in which agpiédava logic can be invoked
from a BPEL 2.0 process — using a Web Service imet&ation, much as what we
will be doing below, using a POJO Service Enging asing an embedded reference
to a Java Class.

Note that we are departing, for a time, the Javsirtass Integration (JBI) word and
are entering into the Java Enterprise world. Thewil meet and intersect later when
we include the web service we are developing inJBleService Assembly of the

HL7 Processor Composite Application.

Let's create an Enterprise->EJB Module projectechlVSSDateDiff.

. New Project il
Steps Choose Project

1. Choose Project Categories: Projects:

2 . -] Weh ;I A% Enterprise Application with Existing Sources Al

Enterprise | % =
ii F1R Mad e with Fyistinn Srirces | _l_l
4 4

Description:

Creates a new Enterprise JavaBean (EJB) module in a standard IDE project. =
Standard nrniarte 1ca an TNF-nanara tod Ant hoild crorint tn hoild and ron ;I

< Badk | Mext > Finish Cancel | Help |
b\!

Figure 0-62 Create EJB Module project



%

Steps Name and Location

1. Choose Project ProjectMame:  [WSSDateDiff

2. Name and Location

3. Serverand Settings Project Location: [C:\CEC2008]avaCAPS\00 HL? /] Browse... |

Project Eolder: IC:}CECEDUSJavaCAPS\DU_HLﬂWSS'DateDiFF

[~ Use Dedicated Folder for Storing Libraries

Libreries Folder: |

[fferent users and projects censhare the same compilation libraries (see Help for detsils),

[V Setas Main Project

< Back | Nert}[:g Enish | Cancel | Help |

Figure 0-63 Name the project WSSDateDiff

We are developing a Web Service implementationgugia “Implementation First”
method, that is we will implement the service usiigb Service Annotations and the
service WSDL will be generated at build time. Tisi®pposite to the “Interface First”
method where the WSDL is defined first and theiseris built to conform to the
WSDL-defined interface specification.

Right-click on the name of the project, WSSDate[iffoose New, choose Other ...,
choose Web Service category, choose Web Servicel@kd\ext.

oo x|l [[sewees |

El& HL7Consumer_CA

B-d8 HLIFeeder_CA

59 —
-8 :
BBL@‘ Steps Choose File Type
Gt

B3 ¢ ; Choose File Type Project: [ WSSDateDiff =l
ol Categories: / File Types:

=08 |
B0

o
(1] web Service from WSDL

it g; Web Service Client
;I (1@ Senire Token Service (5TS)

K

Creates a skeleton web service. Web services are reusable software components =
that camantiralh anranculata dierrata functinnalihe Wah condirac ara arcaccihla =

Figure 0-64 Create a new web service

Name this service WSSDateDiff, give the packagentdmae pkg.WSSDateDiff and
click Finish.



x

Steps Name and Location

1. Choose File Type Web Service Name: IWSSDateDiFF
2. Name and Location

Project: |WSSDateDiff

Location: |Source Packages

=l
Package: | phg.WSSDateDiff =]

¥ Create Web Service from Scratch
~ Create Web Service from Existing Session Bean

Enterprise Bean: I Browse. .. |

< Back Mext = | Enish[: I Cancel | Help |

Figure 0-65 Complete wizard sequence

Define the web service interface be defining théhme signature. Click Add
Operation ..., name the operation opDateDiff, chahgeReturn Type to int, add four
parameters of type java.lang.String named sEadiergEarlierDateFormat,
sLaterdate, sLaterDateFormat, then click OK.

| [E] wsspatenirtjava x| <1 v =] of | |Palete
Source | Design |E’;§| Ellﬁlmwu - & e;”gl = W5
%] Session =2
WS SDateDiffSenvice = JCA
o o Sl E
Operations | Add Operation... | | | [#] = JAXB
|17 Constructs JAXB objec]
Sl
¥ Add Operation... x|

Qua

C MName: IopDateDiFF
NG

Return ypes (I _monse. |
R )

5 Parameters I Euceptl'onsl

Narme Type Final Add |

sEarlierDate java.lang.5tring ||
Bemove |

sEarlierDateFormat java.lang.String I

slaterDate java.lang.5tring |l
v |

] sLaterDateFormat java.lang.5fring .

QK Sg Cancel

Figure 0-66 Define web service interface / methodghature

The Design view should look like that shown below.



[ 5] WsSDateDiff java x| =8l

e | oo | 3] 3] 3% = ] | ]

WsSsDateDiffService

Operations [ M&'E.}peré-i'.i.ﬁn.... o
|§| DpDEtEDI'H
Parameters Output Faults Description
Parameter Name Farameter Type
sEarhierDate java.lang.String
sEarlierDateFormat java.lang.String
sLaterDate Jjava.lang.String
sLaterDateFormat jaua.lang.String_

Quality Of Service

Figure 0-67 Web Service interface in Design View

Switch to the Source view and add the following iedately before the
@WebMethod annotation:

static Cbject oBj = new hject();

Modify the following
String sLaterDateFornat) {

to read
String sLaterDateFormat) throws Exception {

Replace
// TODO write your inplementation code here:
return O;
With
java.text.DateFormat fntEarlierDT =
new j ava. t ext . Si npl eDat eFor mat (sEar| i er Dat eFor mat ) ;
java.text.DateFormat fntlLaterDT =
new j ava. t ext . Si npl eDat eFor mat ( sLat er Dat eFor mat ) ;
java.util.Date dtM nuend = null;
java.util.Date dtSubtrahend = null;
long | DifflnDays = O;
synchroni zed (0Bj) {
try {
dt M nuend = fntLaterDT. parse(sLat erDate);
dt Subtrahend = fntEarlierDT. parse(sEarlierDate);
long IDffInMIlis = dt M nuend. get Ti me()
- dt Subtrahend. get Ti ne();
long IDiffInSecs = IDffInMIlis / 1000;
long IDiffInMns = IDfflnSecs / 60;
long IDfflnHours = IDifflnMns / 60;
I DifflnDays = (IDifflnHours / 24) + 1;
} catch (java.text.ParseException ex) {
t hr ow new Exception(ex);
}

return (int)lDifflnDays;

Build and deploy the project.



To test the project we will use the built-in welnvsee testing functionality.

Expand the Web Services node under the project VE&SEIXf node, right-click the
name of the service WSSDateDiff and choose the Wekt Service option.

L gy e memm e ey [ P TP

=@ WssDateDiff 27 public ir
[:a Enterprise Beans 28 String sk
Java Collaborations 29 String sl
E}@ Web Services 30 String =l
RSN ssDateDiE 21 0 Semine o

-0 Configuration Fi Open

(0@ Server Resourc Refresh Service
- Source Package
#-[ TestPackages
£
b

Add Operation. ..

2 (g reres |

b T3 Thnk il ihearinn

Figure 0-68 Invoke NetBeans Web Service Testing fationality

Once the NetBeans constructs the Web Serviced @iehthe Java Server Page to
collect service parameter values, it will open avBeowser window with the HTML
form similar to that shown below. Provide dates forchats remembering that they
are Earlier Date, Earlier Date Format, Later Dha&ger date Format, then click the
button labelled opDateDift.

) wssDateDiffService Web Service Tester - Mozilla Firefox

File Edit View History Bookmarks Tools Help

—
v (& “ |,j |htm:mocalhost:33o30,'wssoateDiFFService,'\'vssoabeDifF?'rester

12| Most Visited ’ Getting Started - Latest Headlines

WSSDateDiffService Web Service Tester

This form will allow you to test your web service implementation (WSDL File)

To invoke an operation, fill the method parameter(s) input boxes and click on the button labeled with the method name.
Methods :

public abstract int pkg wssdatediff. WSSDateDiff opDateDiff{java lang.String, java lang. String, java lang String_java lang !
opDateDiff LI 20081208 JyyyymMdd J2008-12-10 Jyyyy-MM-dd )

Figure 0-69 Web Service testing HTML Form

Note the (WSDL File) link. Once the service exesute results will be shown on the
next web page and will look similar to the followin



opDateDiff Method invocation

Method parameter(s)

‘ Type | Value

ljava lang String [20081208

‘java.lang_Sn'ing |}'}'}'}'}T_\Tdd

ljava.lang String [2008-12-10 Iy
‘java.lang.Sh’ﬁg |§_.'§_.'§_.'§_.'—M'_\«'I—dd

Method returned

int:"3"

SOAP Request

<?xml version="1.0" encoding="UTF-8"72>
<5:Envelope xmlns:S5="http://schenas.xmlsocap.org/soap/envelope/">
<S:Header/>
<5:Body>
<nsZ: - -
<sEarlierDate>20081208</sEarlierDate>
<sEarlierDateFormat>yyyyMMdd</sEarlierDateFormat:
<sLaterDate>2008-12-10</=sLaterDate>
<zLaterDateFormat>yyyy-MM-dd</sLaterDateFormat>
</ nz2ropPatebifE
</5:Body>
</5:Envelope>

SOAP Response

<?xml version="1.0" encoding="UTF-8"72>
<5:Envelope =mlns:S5="http://schenas.xmlsoap.orqg/soap/envelope/">
<5:Body>

<n=2:opDateDiffResponse xmlns:ns2="http://W55DateDiff.pkg/ ">
</ns2-opbateDilIResponse>

</5:Body>
</5:Envelope>

Figure 0-70 Service Test results

The service functions as expected, producing amiffce between two dates in whole
days. If the two dates were the same the resultdumeiO.

Click the Back button in the browser and click (M¢SDL File) link to inspect the
WSDL interface generated by the build process. Wi&DL reference will be used
later to provide the interface specification to BfeEL 2.0 process we will be
building in a little while.

For the service | just built and deployed the W3IRL is:

http://1 ocal host: 38080/ WsSDat eDi f f Ser vi ce/ WSSDat eDi f f 2W5DL

Leave the service deployed.

If you had the SoapUI NetBeans plugin installedNle¢Beans IDE would offer

additional web service testing functionality. Leti'ssume you have SoapUl plugin
installed.



Right-click the Web Service WSSDateDiff node andage Create Web Services
Tests.

=@ WssDateDiff
@ Enterprise Beans
-- Java Collaborations
E}@ Web Services
Iza Configur  OPeN
’EE Server Bl Reimesh Service
b SourceF g Operation...
B[ TestPac
Ea Libraries  TestWeb Service
(g TestLibr

Edit Web Service Attributes

Configure Handlers. ..

Generate and Copy WSDL...

Delete Delete

Properties

Create Web Services Tests

Figure 0-71 Triggering SoapUIl Web Services Tests fictionality

The SoapUl web service testing project will be tedathe WSDL will be loaded and
parsed and a dialog box with a variety of optionslve shown. Accept all defaults
by clicking OK.

ﬂ

Generate TestSuite 'ﬁ
Generates TestSuite with TestCase(s) for all Operations in this Interface

TestSuite:

Style: f* One TestCase for each Operation

" Single TestCase with one Request for each Operation

Request Content: (" Use existing Requests in Interface

f+ Create new empty requests

Operations: v opDateDiff

Selectal - Unselectall

Generate LoadTest: [~ Generates a default LoadTest for each created TestCase

(7)) | Ok, Cancel |

Figure 0-72 Test suite options

Accept the default name for the testing suite owjgle one of your own.



Generate TestSuite EI

9 Enter name of TestSuite to create
\V SDateDiffPortBinding TestSuite

0K :EI Cancel |

Figure 0-73 Name the testing suite

When the test suite folder tree appears exparibtiteaway to Request 1. Double
click Request 1 and modify the request XML docuntergrovide test data.

|Pr.. 41X |Fies |[Serviess || Requesti x|
&g HLIConsumer_CA E = O B |http:/flocalhast: 38080/W35DateDiffService /W5SDateDiff
H- % HL7Feeder CA
- WssDateDiff | 4
E}La Enterprise Beans —2
' @ Java Collaborations —i
E-C;E Web Services g
G
7
g
]

<soapenv:Envelope xmlns:soapenv="http://schemas. xmlsoap. orgy

AML

“soapenv:Header /=

<soapenv:Body=

Raw

“wss:oplateDiff=
=sEarlierDate>Z0011011</sEarlierDate>
<sEarlierDateFornat -yyyylIdd=/sEarlierDateFormat >
“slLaterDate>Z0011111</sLaterDate>
“zLaterDateFormat>yyyyiMdd</sLaterDateFormat >

5[ WssDateDiff
([l Configuration Files
jﬂ Server Resaurces
[} Source Packages -
E.E‘d Test Packages 10| </ soapenv: Bodyr

E‘} La Libraries / % </ zoapenv: Entvelopes
B[ g TestLibraries

£ B web Services Tests \
2 X WSSDateDiffPortBindjfg
B2 opDateDiff

: - 52 Request1

= 8: 0 WSSDateDiffPortBinding Testsuite

</wss:opDateDiffs>

Figure 0-74 Locate and modify default Request 1 tprovide data for testing

Submit the request.

Request1 x|

pl= @ O 1 |http://localhost: 38080/ WSsDateDiffService WSSDateDiff
bmit request to specified endpoint URL I
T TEpET. TUPE XIIIT

U EIITE T=. soapenv="http: //schenas. xmlsoap.org/so:

M

“zoapenv:Header /=

“soapenv:Bodys
“wss:oplatelifi=
“sEarlierDaterZ0011011</sEarlierlrates
<zEarlierDateFormat>yyyyMMdd=ssEarlierDateFormat=
“shaterbaterZ0011111</sLaterDates
“zLaterDateFornat »yyyyldd=/sLaterDateFormat >
“fwss:opbatebiffx

= /=oapenv:Bodys

Raw

Em‘mwmm.ﬁ‘wm‘

11| </ soapenw: Envelope>

Figure 0-75 Submit the request

Observe the response.

| Request 1 x|
P = 2 F O B8 Ihtq:l:Momlhost:SSOSOMSSDaheDiFFServioeMSSDaheDif"F |
= 1 <soapenv:Envel-;| ; = 1 I<S:Envelope xmlns: S="http: //schenas. xnlsoap. orgfsoap/envelope/ ">
= 2 <soapenw: He: £ 7] <8:Bodys
% 3 “soapeny: Bo % 3 <ns7:oplateliffResponse xmlns:nsZ="http://M35DateDiff pkos ">
5 =sEar. 5 “/nsi:oplatelifflesponses
[} <sEar. [ < /2:Bodyr
7| <sLat: 7| =8 Envelopes
i) <sLat:
o =fwss:opl
10 < fsoapenv: B
11| </ =soapenv: Enve,
1

Figu?O-?G Service Response



There are a variety of ways in NetBeans to implamesb services. What was shown
here is just one way.

There are a variety of ways in NetBeans to creatlexecute web service tests. What
was shown here are just two ways.

The service created in this section is a generie D#ference web service. It can be
used wherever a web service can be invoked andevieedate difference is required.

Looking at the WSDL observe that this is a docurtiéertal web service; therefore it
ought to be WS-Interoperability compliant. WS-I q@ance is important when
creating interoperable web services is importanth\®Woperly configured SoapUl
Plugin one can check WS-I compliance right inslteNetBeans tool.

B B web Services Tests
EII WWSsDateDiffPortBinding
. B opDateDiff Show Interface Viewer

- 52 Request 1

Generate Code b
- B WssDateDiffPortBindir

Chedk: WSI Compliance
Launch TcpMon k

Figure 0-77 Triggering WS- compliance checking

Date Conversion Utility
By default, HL7 uses the format yyyyMMddhhmmsstfee TimeStamp datatype.

2.8.44 TS - time stamp

Format: YYYY[MM[DD[HHMM[SS[.S[S[S[S]11]1111]1] [+/-22E2] *<degres of precision>

Figure 0-78 HL7 Version 2.3.1 TS (Timestamp) dataype definition
Dates in our sample data are of that format.

Custom XML Schemas, which we will define for outfnaim the HL7 Processor for
the MDM and the IEP projects, use ISO 8601 date/fionmats — xsd:dateTime data
type. The format is yyyy-MM-ddThh:mm:ss.SSSS. Seeexample,
http://en.wikipedia.org/wiki/ISO_8601 0ok for “Combined date/time
representation”.

The Web Service we will develop in this sectionyides the generic Date/Time
conversion service. To show another way of implemgran EJB-based web service
we will use the “Interface First” method, that ie will first create the WSDL
document then implement the service which confaoms

Note that we are again departing, for a time, ftbenJava Business Integration (JBI)
word and are entering again into the Java Enterpvild. The two will meet and
intersect later when we include the web servicemeedeveloping in the JBI Service
Assembly of the HL7 Processor Composite Application



Let's create an Enterprise->EJB Module projectechlVSSConvertDate.

Our web service will accept an input Date/Timer&fyithe format String denoting the
format of the input Date/Time and the format Stralenoting the format of the
Date/Time string we wish to be retuned by the servAs can be easily guessed, the
web service will return a Data/Time String in tloerhat requested.

It behoves us to create a web service which isaperable as much as possible. To
ensure maximum interoperability we should createsh service which is WS-
Interoperability compliant. A WS-I compliant webrgiee, amongst other
requirements it must meet, must use a documenallisgyle. To use document/literal
style the WSDL must use XSD Elements for both inputput and fault messages.
XSD Elements come from XML Schema Documents.

Let's create an XML Schema Document, ConvertDateddgss.xsd, to represent the
request, the response and the fault messages.rigiitsclick on the name of the EJB
Module project, choose New, choose Other, choosé Xdloose XMS Schema.

(@uewrie x|
Steps Choose File Type
1. (Choose File Type Project: |'® WSSConvertDate =l
2,
Categories: FEile Types:
- ----- 1 web Services =] XML Document _:IA
. ..... [:I KML i @
i DTD Entity
i-[] GlassFish = P : =
Description:

Creates an XML Schema document that specifies the namespace and data type constraints for an ﬂ
XML document, >

< Back | Next = 'E I FEinish Cancel | Help |

Figure 0-79 Trigger create new XML Schema functionkty

Name the Schema ConvertDateMessages and clickFinis

x
Steps Mame and Location
1. Choose File Type @Ie Name: IConverﬁJateMessages )
2. Name and Location
Project: |w55Converﬂ]ahe
Folder: Isrc‘\java Browse. .. |

Created File: IaCAPS‘I,UU_HLT'l,WSSCon\rerﬁJate‘l,src‘l,java‘l,ConverﬁJateMessages.xsd

Target Namespace: Ihttp:ffxml.neii:eans.orgfschemafConverﬂDah&Messages

< Back | [ext = | Finizh ‘E! Cancel Help

Figure 0-80 Name the schema



Right-click Elements and choose Add Element ...

@ ConvertDateMessages.xed = l

Source lm Design ||ﬁ %E” @l

Schema > Elements

@ http:ffxml.netbeans.org/s ;l
3 Attributes
l:a Attribute Groups

I:E Complex Types
Ld

Grgups E&StE Cirl+v
' Referenced Schema
[:E| Simple Types

Figure 0-81 Trigger Add Element

Name the Element ConvertDateRequest and click C&Ctept other values at
defaults.

¥ Add Element x|
éme: IConvertDateRequesﬂ )

Type:
{+ Inline Complex Type
" Inline Simple Type
= No Type
™ Use Existing Type

@3 Buitin Types
EE Complex Types
I:E!I Referenced Schemas
l:a Simple Types

Current Selection:

Preview:

<x=zd:element name="ConvertDateRequest"> ﬂ
<xsd:complexType>
<x=d:sequence, > ;I

0K ‘EI Cancel | Help |

Click on the ConvertdateRequest, then complexTypn right-click on sequence
and choose Add Element. This will add a new elernteettie ConvertDateRequest

complex type.

Figure 0-82 Name the element



@ ConvertDateMes=ages.x=sd * X]

Source Schema Design | IWEH zl

Schema > Elements > ConvertDateReguest > complexType > sequence

<> ConvertDateRequest b <[[ 75 complexType b <]l Mdl

Ctrl+¥
T T T Copy_‘ Ctrl+C

Baste Ctrl+v

Delete Delete Element Re
An

Go To ] v

i _ Group Reference...

Find Usages  Alt+F7 ]
Choice

Refactor [ Sequence
Annotation

Eroperties

Figure 0-83 Add element to the complex type

Name the Element sDateTimeln, choose Use Existypg,Tchoose Built-in Type,
choose string and click OK.

® Add Element x|

éme: IsDateTlemeIn )

Type:
 Inline Complex Type

" Inline Simple Type

" Ng T
{_ ¥ Use Existing Type )}

- 0 normalizedString ;I
- @ NOTATION

-- O  positiveInteger

- @ QName

- [ short

- O time J
- @ token

- 0 unsignedByte LI

Current Selection: string (Global Simple Type)
Set of any allowed characters in XML.

Preview:

<x3d:element name="sDateTiemeIn”™ type="string™>
</ x=sd:element>

oK [\I Cancel Help

Figure 0-84 Add a leaf element

Using the same method add two more string elemsbtste TimelnFormat and
sDateTimeOutFormat.

@ ConvertDateMezsages xzd * X

Source Schema Design | I__|| _l

Schema > Elements > ConvertDateRequest > complexType > sequence > sDateTimelnFormat
%% ConvertDateRequest b;l Y2 complexType D;I i sequence » «f| €% sDateTiemeln [1..1] (nstance of string)
€%
€% sDateTimeQutFormat [1..1] (instance of string]

Figure 0-85 ConvertDatyeRequest defined



Scroll back to the left, right click on the Elem&mnibde and add an element named
ConvertDateResponse at the same level as the @DateRequest. Leave it as Inline
Complex Type (default).

@ ConvertDateMessages x=d * xl

Source Schema Design |IEE‘ gl

Schema » Elements > ConvertDateRequest > complexType > sequence > sDateTimeInFormat

@ http:/fxml.netbeans.org/s ;I “¥ ConvertDateRequest P;I Y2 complexType
[ Attributes
EEl Attribute Groups

& Complex Types
_J Eemen
2
)

Groups
Referenced Schemas

Dﬂ Simple Types

2]

Ctrl+V

Baste

Figure 0-86 Add an element at the root level

Expand through to sequence, right click on sequandechoose Add Element.

|| ConvertDateMessages.xsd * X 4q°r ;IEI =
Source | Schema || || |
Schema > Elements > ConvertDateResponse > complexType > sequence ﬂ_ﬂ
I‘Q http:/fxml.netbeans.org/s :J €% ConvertDateRequest D;I %2 complexType 'P.;I iff i
3 Attributes <% ConvertDat=Response b \ Cut Cirl+x
Ca Attribute Groups \ Copy Cirl+C
(st Complex Types Paste Gl
IF\- £ ’ X » —.
!;‘1 Groups
[ Referenced Schemas Delets Delete  ElementReferdhice...
C2 Simple Types = Any
GoTo
% ik Group Reference. ..
FindUszaes. AltHF7

Figure 0-87 Add element to the complex type

Name the new element sDateTimeOut and make itlaibuype of string.

@ ConvertDateMessages xsd * x]

Source Schema Design HWE" gl

Schema > Elements > ConvertDateResponse > complexType > sequence > sDateTimeQut
J &% ConvertDateRequest );I 74 complexType );I J,EI SEeqUEnCE );I
“% ConvertDateResponse b

% sDateTimeOut [1..1] (instance of string)

Figure 0-88 Add new element to the complex type

Let’s scroll back to the left and add another Bleiment, ConvertDateFault,
containing a built-in string type Element sFaultyah as we have done for the
ConvertDateResponse above.

@ ConvertDateMessages.x=d * X] aqr j EI
Source Schema Design || |:|I| %g || &2 |
Schema > Elements > ConvertDateFault > complexType > sequence

]

http:/fxml.netbeans.org/s ;I %% ConvertDateFault

D;l 72 complexType D;l il M €% sFault
]

Attributes €% ConvertDateRequest
Attribute Groups £% ConvertDateResponse ]
Complex Types
Elements 4
L Groups

Figure 0-89 All elements configured



Save the new XML Schema Document, switch to Soomode and view the complete
XSD. It should look like that shown below.

<?xm version="1.0" encodi ng="UTF- 8" ?>
<xsd: schema xm ns: xsd="http://ww. w3. or g/ 2001/ XM_Schena"
tar get Nanespace="http://xnl . net beans. or g/ schena/ Conver t Dat eMessages"
xm ns:tns="http://xm . netbeans. or g/ schema/ Convert Dat eMessages"
el ement For nDef aul t =" qual i fi ed">
<xsd: el ement name="Convert Dat eRequest ">
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement nane="sDat eTi nel n"
type="xsd: string"></xsd: el enent >
<xsd: el enent nane="sDat eTi mel nFor mat "
type="xsd: string"></xsd: el enent >
<xsd: el ement nane="sDat eTi mneCut For mat "
type="xsd: string"></xsd: el enent >
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el ement >
<xsd: el ement name="Convert Dat eResponse" >
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement name="sDateTi mreCQut" type="xsd: string"></xsd: el ement >
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el ement >
<xsd: el ement name="Convert Dat eFaul t">
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement nanme="sFault" type="xsd:string"></xsd: el enent >
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el ement >
</ xsd: schema>

Here is what it looks like in the Design view.

Source Schema Design

http: ffuml.netheans. orgfschema/ConvertDateMessages

¥ Elements [3 items]

¥ ConvertDateRequest ANOAYMous
sDateTimeln @ string
E string

sDateTimeInFormat

sDateTimeOutFormat @ string

¥ ConvertDateResponse ANONYmous

sDateTimeOut @ string

¥ ConvertDateFault Ananymous

Figure 0-90 XML Schema in design view




Now that we have the XML Schema document to repitesgr web service request,
response and Fault messages we are in a positaefitee the WSDL that uses these
messages. Right-click on the name of the EJB Modhieose New, choose WSDL
Document, name the WSDL document WSSConvertDatke m@omplex, SOAP,
document/literal service WSDL.

@ New WSDL Document x|
Steps Name and L i
1. Choose File Type File Name: IWSSConvertDatE
2.  Name and Location

3. Abstract Configuration
4. Concrete Configuration Project: |W55ConvertDabe

Folder: Isrc\java Browse... |

Created File: IC:\CECZ‘OOBJavaCAPSW_klﬂWSSCuwﬁ)abE\srcﬁaua\WSSConverﬁ)abe.wsdl

Target Mamespace: Ihth:l:ﬂere.neﬂ)eans.org,.fwsdl,u“d‘fsSConverHZ)aheN!SSCOnverHZ)ate
WSDL Type: (" Abstract WSDL Document
{+ Concrete WSDL Document
=

Binding: |s0ap =]
Type: =

< Back I Mext = ! fEinish Cancel Help

Figure 0-91 Trigger new WSDL functionality

Change the Operation Name to opConvertDate, chisupge Message Part Name to
msgRequest, click on the ellipsis button, choosgdbnvertDateRequest element and
click OK.

Abstract Configuration

Port Type Mame: I\“:'SSConverﬂ]atePortType
n C Operation MName: |0|:-ConvertDabe )

Operation Type: IRequest—Resporrse Operation ;l

Input: Message Part Name Element Or Type 5[
:sfring i

Select Element Or Type — 1'

—JL__'J ByFie = Flement Or Type
- wssConvertDate

=T-ked srcfiava/ConvertDateMessages. xsd
E?}:@ Complex Types
B3 Elements
5:-]--@3 ConvertDateFault
I';;?!---<§§> ConvertDateRequest
€% ConvertDateResponse
C.J Simple Types
247 Built-In Schema Types
& anyType
|J anyURI {restricts ‘anySimpleType j

o g = | teb | I Cancel | Help

Figure 0-92 Configure operation name and the Inputnessage part

Element Or Type




Change the name of the Output Message Part NamegBResponse, click the ellipsis
button, choose the ConvertdateResponse elemeriak®K.

Abstract Configuration

Bort Type Name: |WSSConver1DatePortType

Operation Name: |opConvertDate

Operation Type: |Request-Response Operation ﬂ

Input: Message Part Name | Element Or Type

msgReguest ns:ConvertDateRequest
Add | Remove |
Qutput: Message Part Mame Element Or Type ‘I
:string
W Select Element Or Type |

-3 By File ﬂ
Fau =@ WssConvertDate I
—@ srcfjava/ConvertDateMessages. x=d

EE}L_E Complex Types

E}EQ Elements

---@3 ConvertDateFault
: -&% ConvertDateRequest
Fas el CorvertDateResponse

Ok [:. l Cancel | Help | Help |

Figure 0-93Change name and type of the Output Mesga Part

Add a Fault element, sFault, of type ConvertdatéFau

e — x £

=3 By File ﬂ
T B wssConvertDate

@ srcfjava/ConvertDateMessages. xsd
[{ILE Complex Types
E‘r@ Elements

: --€§> ConvertDateFault
|':f{|---<§3> ConvertDateRegquest
G-€3 ConvertDateResponse

msgResponse

&dd|iemvE|

Fault: Message Part Name Element Or Type
1siring

— Add Remove

E,

¥ Generate partnerlinktype automatically,

Figure 0-94 Add xsd:string Fault element



With all parts named and typed as required clicktNieeave the default values in the
next dialogue box, unless you desire to change thaohclick Finish.

‘ New W5DL Document ﬂ

Steps G te Confi tion
1. Choose File Type
2. Mame and Location Binding Name: I\'\u'SSConverﬂ:)aheBinding
3.  Abstract Configuration . "
0 ErrmEeEr e Service Name: IWSSConverDah&Serwce

BortName:  [yssConvertDatePort

< Back Mext = | FEinish [: I Cancel Help

Figure 0-95 Complete the dialogue

Open the WSDL, expand the Services node treealivtly to the soap:address node,
right-click on the soap:address node and choogeelies.

£ Source Packages
= «default package =
' @ ConvertDateMessages. xsd

----- EY wssConvertDate.wsdl

B e e e = e
Eﬁ Port Types

@?3 WS55ConvertDatePortType
- Bindings

"EEI Test Packages - @[3 wssConvertDateBinding

Ea Libraries \ E‘a Services

(@ TestLibraries - B @ wssConvertDateService
ce

@ wssDateDiff

B3 Extensibility Elements Cut Cirl+x
B[ wssConvertDate Copy ctri+c
Paste Ctrl+v
Add
Delete Delete
Go To Source

e

Figure 0-96 Choose soap:address properties

Replace the string ${HttpDefaultPort} with the partmber of your web container —
by default it will be 8080. For me it is 38080.

B3 Services
: EIQ Wa5ConvertDateService
Et@ W55ConvertDatePort Sinding
== Extensibility Elements
Ell-_j W5SConvertDate

" spap:address [SOAP Address] - Properties

[=IProperties

Figure 0-97 Fix the port number in the endpoint addess

coap:address

sConvertDateServiceSSConvertDatePort

Now that we have the WSDL that describes our iaterflet’s right-click on the name
of the EJB Module, choose New, choose Other, chdése Services, choose Web
Service from WSDL ...



IT Java Callaboratior
[#-_s Configuration Files Steps

|', e [2 items]
E+Jr_d Enterprise Beans ® New File .

Choose File Type

>L}§ Server Resources
E_] 7 Source Packages
EE] <default padk
o [gf convertDs
L‘+JLE| Test Packages
Er_'lf:a Libraries

@[ TestLibraries
-9 WsSDateDiff

2

1. Choose File Type

Project: [% WsSConvertDate

Categories:
i Junit

1 Persistence

@ Secure Token Service {(ST5)
(9] Logical Handler

-1l GlsaFish (9] Message Handler

"™ Other j

Creates a skeleton web service from WSDL file. Web services are reusable
software components that semantically encapsulate discrete functionality. Web =

< Back | Next > I Sinish Cancel | Help |

Figure 0-98 Trigger Create Web Service from WSDL factionality

Name the web service WSSConvertDate, give it tloigoge name of
pkg.WSSConvertDate, navigate the file system tddbation of the WSDL we just
created (which will be in the src/java directorytioé project), choose the
WSSConvertDate.wsdl WSDL and click Open.

X
Steps Name and Location
1. Choose File Type @eb Service Name: |W55Converﬂjahe )
2.  Name and Location
Project; [WSSConvertDate
Location: ISource Packages ;I
@dgge: I pkg. WSSConvertDate ) ! _vJ
Select Local WSDL File or Enter WSDL URL; l
I Browse... |
pagec- x
select| Xl
Look in: |§."_:‘]java Ll ? . =
Web
@ SSConvertDate. wad) )
)
File name: IWSSConvertDate.wsdl - Open
Files of type: IWeb Service Descriptor Files (=.wsdl, *.asmx) LI Cancel
Oper

Figure 0-99 Name the service and choose the WSDL

While you were looking for the WSDL file the dialog box had an error message to
the effect that “there is no port in the WSDL fil®epending on the speed of your
machine and other factors there may be a noticedide as the WSDL file is being
parsed before the error message disappears. Bafpatd you shall be rewarded.
When the error disappears click the Finish button.



W New Web Service from WSDL x|

Steps Name and Location

1. Choose File Type Web Service Name: |WSSConvertDate

2. Name and Location
Project:  |WSSConvertDate
Location: ISource Packages ﬂ
Package: I pkg. WsSConvertDate _ﬂ
Select Local WSDL File or Enter WSDL URL:
|iJavaCAPS‘|,DEI_HLT‘\WSSConverﬁDate‘n,src\java\WSSConvertDate.wsdl Browse... I
IF WSDL file defines more services and ports press Browse button to
select port from which web service will be generated.
Web Service Port: IWSSConverﬂ]abeSewice#WSSConva"ﬂ]atePnrt Browse... |

[~ Use Provider
« Back Nexis Firish % Cancel Help

Figure 0-100 Complete the dialogue

The WSDL is parsed, new nodes appear in the nedeatnd the web service skeleton
implementation appears in the web service editadaiv in the Design mode.

@Wmﬁm X] . : ""jﬂﬂ
esn || G| 9] @ oo ] @] @ 9]
WSSConvertiDateSenvice [WSSComwvertDatePort]
Operations | Add Operation... | | | [~
(&) opConvertDate ElEER
Parameters Output Faults Description
Parameter Name Parameter Type
arg!]_ eans.:;m!..sg:.:hema._currvertdateme.ssag.es..c_qnvertna.te

Figure 0-101 Web Service skeleton in Design view

Note the operation name and the data type of {ha imessage as what we specified
when creating the WSDL.

Here is the source code of the skeleton implemienta¢formatted to fit into the
margins.



[ package pkg.W55ConvertDate:

8] import javax.ejb.Stateless;

import javax.jws.WebService;
10 import org.netbeans.jZee.wsdl.wssconvertdate.wssconvertdate.OpConvertDateFault;
11| - import org.netbeans.jlee.wsdl.wssconvertdate.wssconvertdate.WSSConvertDatePortIvpe:
12
13
14
15
16| -
17 @WebService
18 (servicellame = "7 ice™
13 , portName =

20 , endpointInterface

21 "org

22 , targetMNamespace

23 "http://i2ee.

24 , wsdlLocation = "META-INF/w=sdl/W

25 @Stateless
26 public class WSS5ConvertDate implements W55ConvertDatePortType {

27

[ public

29 org.netbeans.xml.=schema.convertdatemes=sages.ConvertDateResponse
30 opConvertDate

31 (org.netbeans.xml.schema.convertdatemessages . ConvertDateRequest msgRequest)
32 throws OpConvertDateFault {

33

34 throw new UnsupportedCperationException("Not implemented yet.") 2
35 H

36

37 }

Figuré 0-102 Reformatted skeleton code

Let's add the following just after the
public class WSSConvert Dat e

statement to get
public class WSSConvert Dat e
static Object oBj = new Object();

Let's delete the lines with/ TODO andt hr ow new Unsupport ed... (31 and 32
in the original source) and add the following ieitlplace:

java.text.DateFormat fntln

= new j ava. t ext. Si npl eDat eFor mat (nsgRequest . get SDat eTi mel nFormat () ) ;
j ava. t ext . Dat eFor mat f nt Qut

= new j ava. text. Si npl eDat eFor mat (nsgRequest . get SDat eTi meQut Format () ) ;

or g. net beans. xnl . schena. convert dat enessages. Convert Dat eResponse sDT
= new org. net beans. xm . schena. convert dat emessages. Convert Dat eResponse();
java.util.Date dt = null;

synchroni zed(oBj) {
try {
dt = fmtIn. parse(nmsgRequest. get SDateTi el n());
sDT. set SDat eTi neQut (fnt Qut. format (dt));
} catch (java.text. ParseException ex) {
ConvertDateFault flt = new ConvertDateFaul t();
flt.setSFaul t (ex.get Message());
t hrow new OpConver t Dat eFaul t
("Fault converting from™
+ msgRequest . get SDateTineln() + " of format
+ msgRequest . get SDat eTi nel nFormat () + " to format
+ nmsgRequest . get SDat eTi meQut For mat ()
Cflt, ex);

"

"

}

return sDT;



The important part of the code block looks likesthi

18 @WebService

30 {serviceName = "WSSConvertD

20 , porcHame = "WE5Co

21 , endpointInterface =

22 "org.netbeans.j2ee.wsdl . wssconvertdate . wssconvertdate .WiSConvertDatePortType™
23 , targetNamespace =

24 "HRELp: j2ee.ne

25 , WadlLocation = "M E ]

26 @5tateless
27 public class WSSConvertDate implements WS5S5ConvertDatePortType {

28 static Object ©Bj = new Object{):

@ public

30 org.netbeans .xml.schema.convertdatemessages . ConvertDateResponse

J opConvertDate

32 (org.netbeans.xml . schems .. convertdatemessages.ConvertDateRequest msgRequest)
33 throws OpConvertDateFault {

34

35 java.text.DateFormat fmtIn

36 = newW java.text.SimpleDateFormat {meagRequest.getSDateTimeInFormat() )
37 java.text.DateFormat fmtOut

38 = new java.text.SimplelateFormat (magRegquest.getSDateTimeCutFormat () )
29

40 arg.netheans .. xml . schema . convertdatemessages . ConvertDateResponse 20T

41 = newW org.netbeans.xml.s=schema.convertdatemessages.ConvertDateResponse () »
42 java.util.Date dt = null;

43

44 asynchronized(o87) {

45 £ L |

46 dt = fmtIn.parsze (magRequest.getSDhateTimeIn() )

47 2DT.zetSDateTimeOnt (fmtCut. formac (dt) ) »

48 } catch (java.text.ParseException ex) {

44 ConvertDateFault flt = new ConvertDateFault({):

50 flt.setSFault (ex.getMessage()):

51 throw new COpConvertDateFault

52 {"Fault converting from "

53 + magRecquest.getSDacteTimeIn() + " of formac "

54 + msgRequest.getSDateTimeInFormat(} + " to formac "
55 + msgRequest.getSDhateTimeOutFormat ()

56 E1t, ex);

57 H

58 H

59 return sDT; I

60| - H

61 H

Figure 0-103 Completed code block
Let’s build and deploy this project.

The Web Service uses a complex message as inpteasiithe service we need to use
the SoapUlI Plugin rather then the simple “Test \@ebvice” option. The simple Test
Web Service option will create a Web Service clemd will display the JSP in a web
browser but there will be a single data entry bmxtiie complex message rather then
3 data entry boxes for each of the fields. We waddd to provide an entire properly
formatted XML Instance Document, which would getdnered by the browser
anyway. It is too much trouble so we will use tlwa@Ul plugin functionality instead.

Right-click on the name of the web service in theb/ervices node under the web
service project name and choose Create Web Séregts.



=@ WsSConvertDate ; o
[-G5 Enterprise Beans 4 o
2
[

- Java Collaborations

E}@ Web Services

WSSConvertDateService [WS5Cogy

g Ceonfiguration Files Open

-[Jg Server Resources Refresh Service

[}-i7 Source Packages

EE| <default package >

E|EE| pkg.WSSConvertDate Test Web Service
WS55ConvertDate. java

-3 TestPackages

g Libraries Configure Handlers...

#-[g TestLibraries

- WsSDateDiff

Add Operation...

Edit Web Service Attributes

Generate and Copy WSDL. ..

Delete Delete

Figure 0-104 Create web service testing project faesting the service

Accept defaults and click OK.

x

Generate TestSuite @
Generates TestSuite with TestCase(s) for all Operations in this Interface

TestSuite:

Style: ¥ One TestCase for each Operation

" Single TestCase with one Request for each Operation

Request Content: (™ Use existing Requests in Interface

{* Create new empty requests

Operations: [ opConvertDate

Selectal - Unselectal
Generate LoadTest: [~ Generates a default LoadTest for each created TestCase

o | (o] o |

Figure 0-105 Accept defaults

Accept default name and click OK.

Generate TestSuite El

D] Enter name of TestSuite to create
\:f) WSS ConvertDateBinding TestSuite

Ok I Cancel |

Figure 0-106 Accept name




Expand nodes under the Web Services Tests notteeallay to Request 1. Double-
click Request 1 to open it in the request editat mrodify to provide appropriate data.

Pr.. 0 X|jFles |J5ervir.es ‘ java x] Request 1 x]
T

E’a Java Collaborations 5| P =B O [ ] |htm:fﬂoca\host:380SD,M'SSConvertDabeServiceﬂMSSConverDah& LI
Web Services

24 configuration Files
[Zd Server Resources
[ Source Packages

([ TestPackages

1
2]
3
T4
5| <con:sDatelineIn=2008-12-30 10:45:00</con: sDateTineIn>
Ea Libraries _6 “con:sDatelTineInFormat-yyyy-MM-dd hhimm: ss</con: sDateTineInFormats
_? ey
B
3
10

<soapenv:Envelope xmlns:scapenv="http://schenas xnlsoap. org/soap/envelops/" zmlns:c

ML

“soapenv:Header /=

<soapenv:Body>

Raw

<con: ConvertDateRequasts

B8 TestLibraries <con:sDatelineOutFornacs10M, dd, yyyy, hhimn:ss</con:sDateTimeOutForma
E-B) web Services Tests </con: ConvertDateRequests

2T WSSConvertDateBin
E}‘r_’, opConvertDate </zoapenv: Envelopes

32 A |

. R WSSCanvertDateRinding Tes

Figure 0-107 Prepare request message

=/soapenv: Body:

Submit request.

Jjava x] Request 1 x]
b= i@ O [ ] |h1:tp:fﬂncalhnst:38DBD,,’WSSCDnverﬂ:)ateServiceﬂﬂiSSConverﬂjate LI
i

csoapenv="http: //schemnas. xmlsoap. org/soap/envelopes;" xmlns:

1l ) 1 1
Submit request to spedified endpoint URL [
- eI Ty

3 =soapenv: Body-

_4 =con: ConvertDateRequest =

T g <con: sDateTineIn>Z008-12-30 10:45:00</con: sDateTineIn>

—6 <con: shateTineInFormat =yyyy—MI-dd hh:ow: ss</con: shateTineInFormat =

_]-" <con: shateTinefutFornac =M, dd, vvyyy, hhoom: ss</con:shaceTinmelucFormat =
—8 = /con: ConvertDateRequest >

_9 =S soapenw: Body=

10| </ =oapeny: Envelope:=

11
Figure 0-108 Submit request

Observe result.

WSSConvertDate java x| Request x| 1
P =@ O [ ] Ihth::,.’ﬂocalhost:38[)8[);“:“4'55(3onverﬁ:)ateService;'\’u'SSConverﬂ}ate LI il
= 1| “scapenv:Envelope xmln & &= =58 Envelope xmlns:S="http: //schenas.xmlscap. orgfscapfenvelops /"
= ¥ E
& 2| =soapeny:Header /= &5 =& :Body=
% 3 “soapenv:Bodys % <ConvertDatelesponse xmlns="http:/fxnl. netbeans. org/schen
o 4 “con: ConvertDhate x “shateTimelut=Dec, 30, Z008, 10:45:00</sDateTimelut=

5 =con:shateTim <jfConvertDatelesponses
(5] <con:shateTim =/ 8 :Body=

7 =con:shateTim =/8:Envelope>

a =Scon: ConvertDat

9 <= fzoapenv:Body>

10| =/ soapent: Envelopas

i
Figure 0-109 Observe result

Break the request by adding some non-numeric cteasao the sDateTimeln value
so the date/time in and the format in don’t agBéimit the request and observe the
SOAP Fault response.



B EE]

telegquast>
TineInszioodos-12-30 |

TimelutFormat=MMM, dd
atelequest>

= @O 1 [http:/flocalhost: 38080, WSSConvertDateService \WSSConvertDate = R
oin=: soapenv="http: 7, 4] 3] 2 [ks:Envelope xulns:s='http://schemas xmlsoap.org/soap/envelope/"» -
3G <8:Body*
_%. <S:Fault xmlns:ns3="http:/ www.v3.oryg/Z003/058/s0ap-envelope">
B

<faultcodesS: Sarver</faultcodas
<faultstring-Fault converting from 2XOO{008-12-30 10:45:00 of format yyyy-MM-dd hhimu:ss

=detail=
“Conve P ™ = DSfxnl netbeans. org/sso:
“zFault>Unparseable date: "ZXO008-12-30 10:45:00"=/sFault>
<0 DatieRamkis Datel

<nsis o o 3 i rida Tz da o I
“messagerFault converting from ZXC008-12-30 10:45:00 of format yyyy-MM-dd hh:@ =
<A ctackTrace

“nsZ: frame class="pky WEEConvertDate WEEConwvertDate" file="WEEConwvertDate.jawva'
“nsZ: frame class="sun.reflect NativeMethodiccessorImpl" file="NativeMethodicces
“nsé:frame class="sun.reflect NativeMethodiccessorInpl" file="NatiwveMethodhcooe:
<ns?: frame class="sun.reflect.DelegatingMethodiccessorInpl" file="DelegatingMet
“nsZ: frame class="java.lang.reflect_ Method" file="Method.java" line="E27" methc
<nsZ: frame "com.sun.enterprise.security.application. EJESecuricyManager" |
O, SUn. enterprise. security. Securityltil" file="SecurityUtil.
om_sun_ eijb_ containers BaseContainer" file="BasaeContainer jat

“nsz: frame
“nsf: frame
“nsZ: frame om. sun. ejb.containers BaseContainer" file="BaseContainer.jat
“nsZ: frame ="com. sun.ejb.containers. WebferviceInvocationHandler" file="Wek
“nsé: frame ="$Proxyl40" line="unknown" method="opConwvertDate" />

“nsf: frame class="sun reflect NativeMethoddccessorTmpl" file="NatiwveMethodicoas
“nsZ: frame class="sun.reflect NativeMethodiccessorImpl" file="NativeMethodicoe:

<nsZ: frawe class="sun.reflect.DelegatingMethodiccessorlupl” file="Delegatingtet

nsz: frame class="java.lang.reflect.Method" file="Nethod.java" line="537" methc

Figure 0-110 SOAP Fault with feedb<ack on invalid iput date

The service created in this section is a generte/Dane Format Conversion web
service. It can be used wherever a web servicdeanvoked and whenever
date/time conversion is required.

HL7 Processor

Finally, we are getting around to developing the7fHRrocessor project, which is what
we set off to do at the beginning. Let’s reprodtieeoverall solution schematic and
expand it a bit to show what is supposed to be.buil

HL7 ADT AO1
HL7 ADT AO3

HL7 Processor Composite Application

Date
Difference

HL7 Serviced

Processor Date Format

Conversion
Serviced

Figure 0-111 HL7 Processor solution schematic



In words, a BPEL 2.0 Business Process will recetueams of messages — AO1s and
A03s, from the HL7 BC. It will map a subset of ttentent of AOL messages to a
Custom Patient XML structure, converting Date atiBio the ISO 8601 format, and
send the Custom Patient messages to a JMS QueugtheiJMS BC. It will map a
subset of the content of AO3 messages to a Custeah@rge XML structure,
converting Admission Date and Discharge Date to 801 format and calculating
the difference in days between the two, then, litseind the Custom Discharge
messages to a JSM Queue using the JMS BC.

Let's create a new CAPS->ESB->BPEL Module projec?PFrocessor.

W New Project x|
Steps Choose Project
1. Choose Project Categaories: Projects:
2. =3 cAps i’ él% Composite Application -
¢ e[ EsB rere
SQL Module
MDM
= 05 XSLT Module

01 mom LI u CAPS Repository-based Project LI

Description:

Creates an empty BPEL Module, which may contain multiple BPEL processes.

< Back | Mext = ;E ! FEinizh Cancel Help

Figure 0-112 Create a new BPEL Module project

We are receiving a stream of HL7 delimited mess&ges the HL7 Feeder. These
delimited messages must be converted to their Xlivalents in order to allow
BPEL 2.0 process access to their individual fiedtlies. All conversion logic will be
handled by the HL7 Encoder directly in the HL7 BCrn® external logic, like Java or
BPEL, will be required.

As implemented, the HL7 BC expects a stream of agessdefined by the XML
Schemas, one for the ADT A0l and one for the ADB Atkessage type. This has
been discussed and illustrated in section “HL7 Qorey and XML Converter”. The
following discussion is essentially a reproductodrwhat was already said there so
both the subject and the method should be familiar.

Expand the Project Files folder and create a sdbfatalled HL7v2 using the New-
>Qther->0Other->Folder options.



EI% HL7Processor
S e WP r ocess Files
.. [ Referenced Resources

N Ot x|
Steps Choose File Type
1. Choose File Type Project: |ﬁ HL7Processor LI
2
Categories: File Types:
- B T -
-0 ML 25 sty Fie [
Lo - o
Description:

ICreates a new folder on your disk.

< Back | Mext = [T:I FEimish Cancel Help

Figure 0-113 Create a folder inside the Process E# folder

Name the new folder HL7v2.

W New Folder x|
Steps Name and Location
1. Choose File Type Folder Mame: IHLWZ

2.  Name and Location

Project: IHL?‘Processor

Parent Folder: Isrc Browse... |

Created Folder: IC:\CECZﬂU8JavaCkPS\DU_HL?HL?Prooesscr‘lsrc‘HL}'\rZ

< Back | Mext > | Finish & I Cancel | Help |

Figure 0-114 Name the new folder

Expand the Process Files folder, right-click onki&’v2 folder and choose New-
>Other->XML->External XML Schema Documents.

Navigate to the hl7v2/2.3.1 folder containing thie7rH2.3.1 XML Schema
Documents which were extracted from the ZIP archiw&nloaded earlier, and select
the following XSD documents:

« ADT_AO01.xsd

« ADT_A03.xsd

* batch.xsd
» datatypes.xsd
» fields.xsd

* messages.xsd
* segments.xsd



Lookin: | 2.3.1 = 2 EE

|#) ADT_A24.xsd |#] ADT_AS0.xsd |#] CSU_C09.xsd %] EDR_RO7.xsd | % [EeclectRte
|#] ADT_A30.xsd |#] BAR_POLxsd [SEnc e ] EQQ_QO4.xsd %] MFK_MO1.xsd
|#) ADT_A38.xsd |%] BAR_P0OZ.xsd |#] DFT_P03.xsd |%] ERP_R09.xsd |%] MFN_MO1L.xsd
|#] ADT_A39.xsd |#] BAR_PO6.xsd |%] DOC T1Z.xsd |4 Rl lERe | MFN_MO2.x2d
|#] ADT_a43.xsd [#|EELaiee] | ¥) DSR_QD1.xsd [%] MDM_TO1.xsd %] MFN_MOS.xsd
|#) ADT_A45.xsd |%] CRM_CO1l.xsd |#] DSR_Q03.xsd %] MDM_T02.xsd [ MFN_M0S.xsd

Kl r I

File name: Iaiﬁtypes.xsd' "fields.xsd" "messages. xsd”

= |
Files of type: Ionly %5D files LI _| 0 lected
pen zele

Figure 0-115 Select specific HL7 v2.3.1 XSD files

=

segments.xsd”

Click Finish to import all files.

x|
Steps Specify Resource Location
1. Choose File Type Select the type of the source location and specify the target location for the resource.
2. Specify Resource ¢ From URL
Location
Ih tp:ff

* From Local File System

|d,ﬁle: JC:JCEC2008)avaCAPS 00_HL7fprerequisites/hi7v2xsd/2. 3. 1/segments. xsd

Select the target location for the retrieved resource.
Save to Folder: |C:'!,CECZUUSJavaCAPS\,UU_HLT'l.I-IL?Processor'isrc\.l-lL?\fz Browse |

[~ Overwrite files with same name.

< Back Mext = | Frgish | Cancel Help

Figure 0-116 Start the import process

Once the import is finished a 7 new files will appe the HL7v2 folder.

Note that we only imported the ADT A0l (Admissi@md ADT A03 (Discharge)
XSD files and subsidiary files referenced from théiis is because we will only
deal with AT A01 and ADT A03 messages in this ptoje

Expand to the Project Files folder in the foldeetunder the HL7Processor project
and choose New->WSDL Document ... context menu oplible WSDL we will be
creating is a placeholder for the HL7 Binding Comgat properties, as will be seen
shortly. A WSDL Wizard allows us to choose the BimgdComponent which to use,
then to configure properties that are specifidite Binding Component.

We will listen for incoming HL7 Version 2 messag@s.the HL7 BC receives the
messages it will ‘decode’ them from delimited to KNbrmat and will provide each
message to the Normalized Message Router for gptainvhatever component is
interested in processing them, as defined throliglComposite Application Service
Assembly.

Configure the WSDL / HL7 Binding Component as fatko
* File Name: HL7Processor_A01_A03Delim_HL7In



» WSDL Type: Concrete WSDL Document

* Binding: HL7

* Type: HL7 Version 2 — Inbound Request

W New WSDL Document _

Steps Hame and Location

Choose File Type File Mame: IHL?‘Processor_AO i_A03Delim_HL7In

Name and Location

General Settings Project: |HL?Processor

1

2.

3. Abstract WSDL Details
4,

5

[

HL7 Yersion 2 Settings

Communication Controls Fooleter Isrc

Browse... |

Created File: |y[ECZ£JUSJauaCAPS\00_H_M?Processor\5ch?Processor_.AG 14

Target Mamespace: |‘|tu:l:,f,.’jzee.neii:eans.org,fwsdlﬂﬂL?Processorﬂ-U.?Proaessor_A

WSDL Type: (" Abstract WSDL Document

+ Concrete WSDL Document
Bt -
Type: IHL}' Version 2 - Inbound Reguest ﬂ

< Back | I'dert>£ I Frish | Cancel Help
Figure 0-117 Initial HL7 Inbound configuration dial ogue

Click Next to get to the next Wizard dialogue box.

This is where things get more interesting. The BICZ must be told what kind of
messages it is dealing with. The only way at presetell it is to choose the XML
Schema Document that represents the HL7 triggertered message type. This is

why we imported all these XSDs earlier.

Click the Browse button along the Request Messatge ehtry field, navigate to the

ADT_AO01.xsd, choose the ADT_AO01 Element and clidk.O

=55 HL7Processor
| B a2
ol ADT_ADLaxsd

Steps Abstract WSDL Details

. Choose File Type
. Mame and Location Request Message

. General Settings
. HL7 Version 2 Settings Message Type :

1
2,
3. Abstract WSDL Details I
4,
5
3

. Communication Controls Ia"

: |1_-'|--IE Complex Types
H -{Z)) Elements

: B-€% ADT_ADL.INSURANCE \DT_AQ1.INS
i | @€ ADT_ADL.PROCEDURE (instance of ADT_ADLPROCE

MSH.3 Field Val

W select Element Or Type E =
R e :j
Ei-fgd] - sreHL7vZ/ADT_A0Lxsd =

OK I Cancel |

o

I
Figure 0-118 Choose ADT AO01 for the request me

ssage

Manually enter ADTAAO0L” for the message type and click Next.




W New WSDL Document x|

Steps Abstract WSDL Details

1. Choose File Type

2. Mame and Location Request Message

3. Abstract WSDL Details Ins:.\'-\DT A0l Browse

4. General Settings —

5. HL7 Version 2 Settings Message Type

6.  Communication Controls lADTAAD 1 / MSH.5 Field Val
Message Type
The HL7 Message Type, the operation will handle. This should be the value of MSH 9tt
message

< Back | Next = Einish Cancel Help

Figure 0-119 Enter message type

Modify the listening port if you need to. By defaiilis 4040. Notice, too, the Start
Block, End Block and End Data characters. Recallthef discussion in the “7Scan”
section. We are configuring a HL7 Listener. The Hliént/sender will have to be
configured so that its star block, end block and @ata characters are identical to
what is configured here.

@ New WSDL Document x|
Steps General Settings
1. Choose File Type : :
2. Mame and Location Endpoint Properties
3. Abstract WSDL Details Transport Protocol Name : [tcp-ip =]
4. General Settings
5. HL7 Version 2 Settings Location : |hl}':,‘,flocalhost: 34001
6. Communication Controls

Encoding Details
Use: ™ Literal {+ Encoded

Encoder : |h|?encoder—l.[)

LLP Details
LLP Type : |MLLP\|’1 vl End Data Character : |‘13
Start Block Character : |11 HLLP Chedksum [ Enabled

End Blodk Character : IZS

Location

The connectivity information to connect to HL7 Server. Format
hi7://ip:portnumber

]

<Back | Nm>ﬁ| frish | cancel | e |

Figure 0-120 Changing the listening port and confiming MLLP delimiter characters

T

Click Next, accept all defaults in the HL7 Versidibettings and click Next again.



" New W5DL Document -

Steps HL7 2 Settings

1. Choose File Type } _

2. Mame and Location HLY Version 2 Properties

3. Abstract WSDL Details Acknowledgement Mode ; (v

4. General Settings

5. HL7 Version 2 Settings MSH Properties

6. Communication Controls
Validate MH I~ Enabled Processing1d: [P =]
Sequence No : [~ Enabled Version Id: |2.3.1 Yl

Sending Application : ISun Open ESB HLT BC

Sending Fadility : |5un Open ESB HL7 BC

Encoding Characters : I"N&amp; Field Separator :

-

Message Properties
SFT Enabled :

Software Vendor Organization :

Software Certified Version or Release Number ;
Software Product Name :

Software Product Information :

Software Binary ID :

Software Install Date ;

[~ Enabled

ISun Microsystems, Inc

]

lSun Open ESB HL7 Binding Component

IIt is & binding component for HL7 over TCP/IP connection

|20

orgiend =
Defines the acknowledaement mode to use to acknowledae the hi7 transactions =
<gack |[ mext> ! Erish Concel | e |
Figure 0-121 Accept default for the HL7 Version 2 &ttings
Accept defaults at the Communications Controls@iatt Finish.
x|
Steps C Controls
1. Choose File Type
2. Mame and Location Inbound Communication Controls
3. Abstract WSDL Details
4. General Settings r o
5. HL7 Version 2 Settings vae [ Recourse Action | |
6. Communication Controls
[~ MAX_CANNED_NAK_SENT
Value I Recourse Action I LI
< Back Mext = | Enish[: I Cancel Help

Figure 0-122 Complete the Wizard.

Outcome of this process is a WSDL which definesaperation on one type of HL7
message. It looks similar to what is shown below.




£ HL7Processor_A01_A03Delim_HL7In.wsdl |

Source | WSDL  Partner |IE i | L) | @I

2423 Types
: El@ http: ffi2ee.netbeans. orgfwsd| HL FProcessor HL FProcessor_AD1_AD3Delim_HLTIn
=3 Imports
E—jf_l_\-l Messages
- =1 hi7wsdOperationRequest
Eiz_ﬂ Port Types
. B@® hizwsdPortType
E@I hi7wsdlCperation
: o l%_% inputl Message=
E\_ﬂ Bindings
- B-[h h7wsdBinding Port
[ hi7:binding
H@ hl7wediOperation
@ hl7:;operation
E}'&E inputl
| hi7:message

E|i‘j Services
m_@i hPwsdlService
E-55 Extensibiity Elements
" M hi7wsd
Figure 0-123 WSDL generated by the HL7 Wizard

In order for us to be able to process two diffetgpes of HL7 messages, the ADT
A01, already configured, and the ADT A03, we needdd a new Message, WSDL
Operation and Binding Operation. This has to beedbnough the WSDL editor since
at this time there is no Wizard that will assist.

First, let's add a message. Right-click on the Mgss node and choose Add
Message.

E] HL7Processor_AQ1_A03Delim_HL7In.wsdl = ]

Source WSDL Partner |E D]] || M || @l

.!5_’;5] http: /fj2ee.netbeans. org fwsdl/HL 7Processor HL 7Processor _AQ01_AD3Delim_HL7In
EI@ Types
@ http:/fi2ee.netbeans. org/wsd|HL 7Processor fHL FProcessor_AD1_A03Delim_HLTIn

EIETl Messages
EHEI hi7ws|  ESStE Ctrl+v
B op
[—:I@ Port Typ

E}@{ﬁ hi7wsdlPortType
=) hi7wsdiOperation
%_i imputl
EI@ Bindings

i l':lnhl- hlFwedlRindinn
Figure 0-124 Trigger Add Message functionality

Rename the new node to msgADT_A03 by right-clickirend choosing Refactor-
>Rename.



E]@ Messages
== hi7wsdiOperationRequest

[ el partlns:ADT_ADL
SR ssoop
D= Cirl+x
-3 PortTypes ~ COPY crixc
5-g® hizwsd  PeSE S
E@ %—3 Add ] .
- QE|EtE Delete e
El- ﬁ Bindings Change Grder...
£+ hizwsd
@ h7 GoTo /
=-E h7  FindUsages  Alt+F7

Refactor Rename...

Properties .
-] Services Copy...

=3 Extensibility Elements Safe Delete...
Figure 0-125 Rename the message

Right-click on the partl node under the msgADT_Af@&ssage and choose
Properties.

Click the small button with ellipsis in it alongsithe Element or Type data entry box,
locate the ADT A03 XSD, select the ADT_A03 Elematick OK and Close.

E'] HLTProcessor_AD1_A03Deiim_HL7in wsdl x

sarce | weor e [ (11| 8]

Ej http:/fi2ee.netbeans. org fwsdlHL Processor HL FProcessor_A01_AQ3Delim_HL7In

iy Types
li‘; @ http: ffiZee.netbeans.orgfwsdHL 7Processor HL 7Processor_AQ1_A03Delim_HL7In
'EJ Imports o
=- t‘hj Messages \ i!
I_‘,} . hl?'nsdleerahon DF‘rl:rpeme:s
T~ — . Mames partl
E}E| msgADT_nCIEr Element or Type
gl T x
o al oty Element or Type e SrCHLV2/ADT A0 Lxsd <]
: @ hi7wsdiOperz Select Element E‘}[:Eé Complex Types J
EF inputl e i fepent
£1-453 Bindings B o e
£ [, hi7wsdBindng o =8 _S:CNLWZJADT_ADS.xsd
[& H7:binding grés ;omple;Types
= H emen
E---{TE:/.‘-] hi7wsdiOperz : I DT _A0 (nstance of ADT_AD3, CONTEN
D% :;;‘;pleram |:| €» ADT_AD3.PROCEDURE (rstance of ADT_AQ3.PROCEDUR
El hl7:message 1 I L'_I
Elﬁ Services
E‘;Q hlFwsdlService L Q Cand | o |
11 Extensibiitv Elements

Figure 0-126 Configure data type for the message pga

Right-click the hl7wsdIPortType node, choose Adthase Operation ...



Elﬁ Port Types

=8 @@ hl7wsdPortType
E| hl7wsdiOper;  Cut Cirl+%
%; inputl Copy Ctrl+C
E1+/Z3 Bindings Paste Ctrl+v
EI@}_, hi7wsdlBinding

4 Operation...

[T~ =g ——

'@ hi7:binding == _
E| hi7wsdiOper: Delete Delete Binding and Service"Port.
] Documentation
-~ @ hi7:operi Add Extension Attribute. ..

Figure 0-127 Choose to add new dperation to the exing port

Name the operation opADT_A03, choose One-Way Operddr Operation Type
and select msgADT_A03 message as Input. Click Okotaplete the wizard.

‘ Create New Operation

Operation Name: |-::-pADT_A03

Operation Type: IOneJL'u'ay Operation

Input:

nis:msgADT_AO3

tns:hl7wsdlOperationRequest

ns:msgADT_AD3

HL7Processor_A01_A03Delim_HL7InOperationRequest

o]

Cancel | Help |

Figure 0-128 Name and configure new operation

Right-click the hl7wsdIBinding node, choose Addpake Binding Operation.

E-E) opADT_AD3
£+ Bindings
el [
[= hi7:binding
B hi7wsdiOperation
@ hl7:operation

input2

.....

Cut Chrl+¥
Copy Ctrl+C
Paste Cirl+v

o5

inputl
(- E' hl7:message

-] Services
523 Extensibility Elements

Documentation

Delete
Change Order...

Binding Operation

Database Binding

& hizwsd
Figure 0-129 Add new Binding Operation

FTP Bindi
GoTo ] =

New binding operation with empty input2 node is edld

R —

[LH]

EI@ Bindings
Elmb hi7wsdIBinding

----- [= HhI7:binding

=-{=) hi7wsdiOperation
> @ hi7:operation
E}'%_E inputl

| - El hl7:message

Il

R

Fiéﬁr?O—hO' New, unconfigured Binding Operation



Right-click the input2 node, choose Add, choose IM&ssage.

E@ Bindings
E-[5h hi7wsdBinding

'@ hl7:binding

=-E hi7wsdiOperation

: @ hl7:operation

Iél '%_: input1

: =] hi7:message

E| . npADT A3

-] Services Cut Ctrl+x

=Y Extensibiity e COPY Ctrl+C

E hlZwsdl Faste Cirl+V
Documentation

Delete Delete

Fh=nme Arder

Figure 0-131 Trigger Add HL7 Message to the Bindingdperation functionality

Right-click hl7:message and choose Properties. iQar&partl for part,encodedfor

use and entdrl7encoder-1.0for encodingStyle.

o ———

EI@ Bindings

&-[2h hi7wsdiBinding - —
"2 hizbindig
E| hi7wsdlOperation EMessage
= @ hl7:operation part partl
H E} %—: input1 [=lEncoding

@ hi7:message | U%E S

E opADT_A03 encodingStyle  JREESE SR

= %— input2

| wge encodingStyle

B[] Services when use is encoded, this atiribute defines the encoding style

B3 Extensibility Elements
&[5 hizwsd

O ks v Ix

[ Close |

Figure 0-132 Configure hl7:message properties.

Right-click opADT_AO03 node, choose Add, choose Hferation.

EI@ Bindings

I'él @}, hl7wsdBinding
------ [= Hi7:binding
E] . hl7wsdlOperation
: @ hl7:operation

E}'%% inputl
------ El hl7:message
opADT_AD3
B mputz | Cut Crl+X
- E' H7:  Copy Ctrl+C
-] Services Paste Cirl+V
B3 Extensibility Elemen

Documentation

- hi7wsd
ﬁ s Delete

Change Order...
Figure 0-133 Add HL7 Operation to the Binding Operdion




Right-click hl7:operation node, choose ProperigderADTMAQ3 into the
messageType data entry box and close the dialogue b

E@ Bindings

&-[2 hi7wsdiinding

2 hi7:binding

: hi7wsdlOperation

@ Hi7:0peration W hi7:operation - Properties x|
EI'%_E input1 [l MessageType |
i L [0 hi7:message | I ADT-“AIJ3| J

| E| opADT_AD3
> i hl7:operation
EI'%_E input2

...... =] hi7:message

messageType (7]
The message type for the respective operation that it handles

@] Services

El@ Extensihility Elements Close
- [ hi7wsd

Figure 0-134 Configure messageType for the opADT_ADoperation

Save the modified WSDL. Now the HL7 BC will accéoth ADTA01 and
ADT”A03 message types and will reject all others.

The HL7Processor will receive a stream of HL7 mgssaising the HL7 BC. It will
produce two streams of MDMCustomPatient and IEP®@uBischarge messages to
be sent to two different JIMS Queues using the JIZS B

We need to define XML Schemas for the MDMCustondtatand
IEPCustomDischarge XML messages. Rather then gbnogigh the process of
describing how to do that in the user interfacks leteate an empty XML Schema
definitions and paste the XML code right in.

Let’s create the MDMCustomPatient XML Schema Docuine

E-F5 HL7Processor |‘-7-"h& ypes

Elﬁ w | [-lgil htp:/fi2ee.netbeans.o
Bl P Loal S " External ¥ML Schema Document(s)...
3 Referenc || Folder...

% W5SDateDiff Paste Ctrl+v EBPEL Process...

Figure 0-135 Trigger create xml schema document fugtionality

Name the XML schema MDMCustomPatient.

x
Steps Name and Location
1. Choose Fie Type @e Mame: [MDMCustomPatient] )
2. Name and Location
Project: IHL?PrucEssur
Folder: Isrc Browse... |

Created File: IC:\CECZOOBJavaCAP5\007HLTHL?Processur\src\l‘ﬂlDMCusmmPaﬁEnt‘xsd

Target Namespace: Ihtq::ffxml.neﬁ:eans‘nrg,’smsma,’MDMCusmmPanent

<Back text = | [ s I Cancel Help
b

Figure 0-136 Name the schema



Switch to Source mode, select all of the content.

] HLTProcessor_AD1_A03Delim_HL7In.wsdl x| .| MDMCustomPatientxsd x|

Source Schema Design |E-mv|ﬁ%$|%|ﬁ}>%%|=i|u D|v@|'::>

k?ml version="1.0" encoding="UTF-8"7>

1
2
3 <xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema™

4 targetNamespace="http://xml . netbeans.org/schema,/ MDMCustomPatient™
5 xmlns:cns="http://xml.netbeans.orq/schema/MDMCustomPatient™

& elementFormDefaul t="qualified™:>

7
g

</x=d: schema>

Figure 0-137 Switch to Source mode and select abirtent

Paste the following XML code in its place.

<?xm version="1.0" encodi ng="UTF- 8" ?>
<xsd: schema
xm ns: xsd="http://ww. w3. or g/ 2001/ XM_Schena"
tar get Nanespace="http://xm . net beans. or g/ schena/ MNDMCust onPati ent "
xm ns:tns="http://xm . netbeans. or g/ schema/ MDMCust onPat i ent "
el ement For nDef aul t ="qual i fi ed">
<xsd: el ement nanme="el MDMCust onPati ent" >
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement name="MsH'>
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement
nanme="MSH_3_SENDI NG_APPL| CATI ON'
type="xsd: string"
m nCccur s="0" maxCccurs="1" />
<xsd: el ement
nanme="MSH_4_SENDI NG_FAC!I LI TY"
type="xsd: string"
m nCccur s="0" maxCccurs="1" />
<xsd: el ement
nanme="MsH_7_DATE_TI M OF_MESSAGE | SO8601"
type="xsd: dat eTi ne"
m nCccur s="0" maxCccurs="1" />
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el ement >
<xsd: el emrent nanme="EVN'>
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement
nanme="EVN_1 TRl GGER_EVENT"
type="xsd: string"
m nCccur s="0" maxCccurs="1"/>
<xsd: el ement
name="EVN 5 1 OPERATOR | D"
type="xsd: string"
m nCccur s="0" maxCccurs="1"/>
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el enent >
<xsd: el ement name="PI D'>
<xsd: conpl exType>
<xsd: sequence>
<xsd: el enent
name="PID 3X_1 | D'
type="xsd: string"



m nCccurs="0" maxCccurs="1"/>
<xsd: el enent

nanme="Pl D_3X 4_ASSI GNl NG_AUTHORI TY"

t ype="xsd: string"

m nCccurs="0" maxCccurs="1"/>
<xsd: el enent

nane="PI D_3X 5 | D TYPE_CODE"

t ype="xsd: string"

m nCccurs="0" maxCccurs="1"/>
<xsd: el enent

name="PlI D_3X 6_ASSI GNI NG_FACI LI TY"

t ype="xsd: string"

m nCccurs="0" maxCccurs="1"/>
<xsd: el enent

name="PI D 5 1 PATI ENT_NAME_FAM LY"

type="xsd: string"

m nCccur s="0" maxQccurs="1"/>
<xsd: el enent

name="Pl D 5 2 PATI ENT_NAME_G VEN'

type="xsd: string"

m nCccur s="0" maxQccurs="1"/>
<xsd: el enment

name="Pl D _5_3_PATI ENT_NAME_M DDLE"

type="xsd: string"

m nCccur s="0" maxQccurs="1"/>
<xsd: el enent

name="Pl D_5_4_ PATI ENT_NAME_SUFFI X"

type="xsd: string"

m nCccur s="0" maxQOccurs="1"/>
<xsd: el enment

name="Pl D _5_5_PATI ENT_NAME_PREFI X"

type="xsd: string"

m nCccur s="0" maxQccurs="1"/>
<xsd: el enent

name="Pl D _5_6_PATI ENT_NAVME_DEGREE"

type="xsd: string"

m nCccur s="0" maxQccurs="1"/>
<xsd: el enment

name="PI D_7_DATE_TI ME_OF_BI RTH_I SC8601"

t ype="xsd: dat eTi ne"

m nCccurs="0" maxCccurs="1"/>
<xsd: el enent

nanme="Pl D_8_ ADM NI STRATI VE_SEX"

t ype="xsd: string"

m nCccurs="0" maxCccurs="1"/>
<xsd: el enent

nanme="PlI D_11X 1 PATI ENT_ADDRESS STREET"

t ype="xsd: string"

m nCccurs="0" maxCccurs="1"/>
<xsd: el enent

nanme="PlI D_11X 2 PATI ENT_ADDRESS OTHER_DESI GNATI ON"

t ype="xsd: string"

m nCccurs="0" maxCccurs="1"/>
<xsd: el enent

nanme="PlI D_11X 3_PATI ENT_ADDRESS Cl TY"

t ype="xsd: string"

m nCccurs="0" maxCccurs="1"/>
<xsd: el enent

nanme="Pl D_11X 4 PATI ENT_ADDRESS_STATE"

t ype="xsd: string"

m nCccurs="0" maxCccurs="1"/>
<xsd: el enent

nanme="PlI D_11X 5 PATI ENT_ADDRESS POST_CODE"

t ype="xsd: string"
m nCccurs="0" maxCccurs="1"/>

<xsd: el enment

name="PI D_19_ MEDI CARE_NUVBER'

type="xsd: string"



</ xs

m nCccur s="0" maxCccurs="1"/>
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el enent >
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el ement >
d: schena>

This is a fairly large body of XML. Creating it amgraphical environment, even

assi

sted by the NetBeans IDE, would take a littdev Describing and illustrating

the process in a step-by-step manner would takentooy pictures and too many
pages.

To make sure the paste operation was correctdeésk XML and validate XML.

_5] HLTProcessor_AD1_A03Delim_HLTIn. wedl x] 25| MDMCustomPatient xsd * x]

[ sorce  schema  Deson |G E-B- QTSR PR @pu0 O gD

fif]
a5
a0
9l
92
93
94
a5

<xsd:element
name="PID 8 ADMINISTRATIVE SEX" alidate XML (Alt +5hift+F9) |
type="xsd:string"

minCccurs="0" maxOccurs="1"/>
<xsd:element

name="PFID 11X 1 PATIENT ADDRESS STREET"

type="xsd:string"

minCccurs="0" maxOccurs="1"/>

Figure 0-138 Check and validate XML

Let’s create the IEPCustomDischarge XML Schema nthetsame way as the
MDMCustomPatient schema before. This time pastédi@ving to replace the
XML schema template in the Source window.

<?xm version="1.0" encodi ng="UTF- 8" ?>

<xsd

:schema
xm ns: xsd="http://ww. w3. or g/ 2001/ XM_Schena"
t ar get Nanespace="http://xm . net beans. or g/ schenma/ | EPCust onDi schar ge"
xm ns:tns="http://xm . netbeans. org/ schema/ | EPCust onDi schar ge"
el ement For nDef aul t =" qual i fi ed"
>
<xsd: el ement nane="el | EPCust onDi schar ge" >
<xsd: conpl exType>
<xsd: sequence>
<xsd: el emrent nanme="MsSH'>
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement nane="MsH_3_SENDI NG_APPLI| CATI ON"
type="xsd: string" mnCccurs="0" maxQccurs="1" />
<xsd: el ement nanme="MSH_4_SENDI NG_FACI LI TY"
type="xsd: string" mnCccurs="0" maxQccurs="1" />
<xsd: el ement nane="MsSH_7_DATE_TI M OF MESSAGE"
type="xsd: string" mnQCccurs="0" nmaxQccurs="1" />
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el enent >
<xsd: el ement name="PI D'>
<xsd: conpl exType>
<xsd: sequence>
<xsd: el emrent name="PID 3X 1 _ID"
type="xsd:string" mnCccurs="0" maxQccurs="1"/>
<xsd: el ement name="PI D_3X 6_ASSI GNl NG_FACI LI TY"
type="xsd:string" mnCccurs="0" maxQccurs="1"/>
<xsd: el ement name="PI D _5_1_ PATI ENT_NAME_FAM LY"
type="xsd:string" mnCccurs="0" maxQccurs="1"/>



<xsd: el ement nane="PI D_5_2_ PATI ENT_NAME_G VEN'
type="xsd: string" mnCccurs="0" maxQccurs="1"/>
<xsd: el ement nane="PI D_7_DATE Tl ME_OF_BI RTH'
t ype="xsd: string" mnCccurs="0" maxQccurs="1"/>
<xsd: el ement nane="PI D_8_ ADM NI STRATI VE_SEX
t ype="xsd: string" mnCccurs="0" maxQccurs="1"/>
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el enent >
<xsd: el erent nanme="PV1">
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement nanme="PV1_19 1 VI SI T_NUMBER'
type="xsd:string" mnCccurs="0" maxQccurs="1"/>
<xsd: el ement name="PV1_44 ADM T_DATE TI ME"
type="xsd:string" mnCccurs="0" maxQccurs="1"/>
<xsd: el ement nanme="PV1_45 DI SCHARGE DATE TI ME"
type="xsd:string" mnCccurs="0" maxQccurs="1"/>
<xsd: el emrent name="L0S"
type="xsd:int"/>
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el enent >
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el enent >
</ xsd: schema>

Check and validate XML.

Our two custom XML schemas are ready to be usedaipping and endpoint
configuration.

We could create two separate WSDLs to configurawlee]MS clients, one for each
JMS Queue, or we could create a single two-operdi&DL to configure the single
JMS client to send messages to two separate qoaubs same JMS Server.

To make the process a bit more challenging wedailthe latter. First we will create a
WSDL and configure it so the JIMS BC sends messagie MDM queue. This is
what we would do anyway if we were configuring S BC to send to just one
gueue. Once we have that we will add another oper&d configure the sender for
the IEP queue. This is really not too differennfravhat we have done twice already
to configure the HL7 BC to receive two different Himessage types.

Let's create a new WSDL, HL7Processor_XML_JMSOuopacrete WSDL, using
JMS Binding, of type send.



B renwspioocment x

Steps

Name and Location

1. Choose File Type

2. Name and Location

3. Request Connection
Configuration

4. Reguest Publisher
Configuration

5. Advanced Configuration

File Mame: IHL?Processor_JMSOut

Project: |HL?Prooessor

Folder: Isrc

Browse. .. |

Created File: IC:‘EECEUUSJauaCAPS\DU_J-ﬂ.?‘\l-H.?Pmcessor\stc‘u-lL?Processor_lMSOut.wsd

Target Namespace: Iht‘h:l:j;"j?.ee.neﬂaeans.org;’wsdlﬂiL?Processorﬂ—ﬂ.?Proaessor_JMSOut
WSDL Type: " Abstract WSDL Document
{* Concrete WSDL Document

Ginding: {ms =
Tape: :

< Back | Mext = :l fEirish | Cancel Help

Figure 0-139 Starting creation of the JMS BC configration

Let’s configure the Connection URL to mq://localh83676 (you would provide the
host and port appropriate to your environment). URE. schemenq indicates that
we are using the Java MQ rather then the STCMS ighpE&mentation. Provide
admin and admin as username and password unlessgtaller changed them form
the defaults. Change Message Type to XML, locatexiL Schema
elIMDMCusotmPatient to use as XSD Element/TypekdldK and Next.

¥ New WSDL Document . . x|
Steps Request Configuration
Cheose File Type
JMS Connection

1

2. Name and Location

3. Reqguest Connection
Configuration

4. Request Publisher
Configuration

5. Advanced Configuration

@ User Name:

I:_é] Passward:

E&J Connection URL: Imq:fﬂocalhost:S?G?ﬁ

Iadrnin

I=¥=$$

Payload Proc
Message Type:

Message Type

Defines what da

€3 Mizsing element

=TT =7 o

|xm| b I

¥SD Element{Type: | __I

i T

8 sclec rlementOr Type x

Iﬂgﬁ src/IEPCustomDischarge. xsd ;l
i "CEE Complex Types _I
[ Elements
EII:J Simple Types
IE]EQ src/MDMCustomPatient. xsd
i --i:gg Complex Types
EH25 Elements
R € DM CustomPatient
. -3 Simple Types ;I

ESS B —
oK [:\I Cancel Help |

Figure 0-140 Configure Request

Name the Queue gMDM, change Delivery Mode to Norsigeent and click Finish.
There is really no need to change delivery modesistent will be fine as well.




ﬂ

Steps Request Configuration

1. Choose File Type

2. Mame and Location i
3. Request Connection . Destination: |qMDM )
Configuration — -
4. Request Publisher Destination Type:  (+ Queus (" Tapic
Configuration [ XA Transaction
5. Advanced Configuration
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Figure 0-141 Name the queue and change delivery med

This completes configuration of the JMS BC that séind a single XML message
type to a specific queue.

Let's now modify this WSDL to allow the same JMS BCsend a different message
type to a different queue on the same JMS ServerwiW add a message, an
operation to the Port and a Binding operation aedsage.

Source WsDL Partner HE |_|__|_| | m ‘ $

netbeans.orgfwsdlHL 7ProcessorHL 7Processor_XML_IMSOut

: @ http:/fj2ee.netbeans. org fwsdiHL 7Processor HL 7Processor _XML_IMSCOut
-cj Imports

; \_QT-J Messages
. B[ MslnputMessage Add message
: “-E  partl ns:eMDMCustomPatent

Elq_j Port Types

3-g# MEOutPortType
=6 IMSOutOperation Add operation
'%? inputl Message="IMSInputMessage

2@ MsOutOperation Add operation and message

@ jms:operation
BB inputl
Iﬁl Jms:message

I:—_H_j Services
=@ IMSOutService
Elr‘_-_é HL?Processar_XML_IMSOut_QOutPort Bindino="IMS00tEinding
-- jms:address
B3 Extensibility Elements
- [7] HL7Processor_XML_IMSOut

Figure 0-142 What will be modified



Right-click on Messages, choose Add Message, rema@ssagel to msgTolEP, edit
properties of partl and set the Element or Typepenty to elIDPCustomDischarge
Element.

E]'El Mezzages
E}E IMSInputMessage
- partlns:eMDMCustomPatient

=} [=] msgTolER
B partl ns0:elIEPCustomDischarge

= Port Types
Figure 0-143 Add message of type ellEPCustomDischgpe

Right-click on PortTypes->JMSOutPortType, choosel Aiperation, change
Operation name to opTolEP, change Operation Ty@n®Way Operation, choose
tns:msgTolEP as Input and click OK.

W Create New Operation x|

Operation Mame: IupTuIEP

Operation Type: IDneJLI'u'ay Operation

[
[

Input: mis:msgTolEP

Message Part Mame Element Or Type
partl wsd:string

oK [_: I Cancel Help

Right-click on Bindings->JMSOutBinding, choose ABohding Operation, right-
click on input2 node under the new opTolEP nodepsk Add JMS Message,
modify jms:message properties so that message fypextMessage and textPart is
partl.

Figure 0-144 Add operation

Eli‘_j Bindings
- Bk JMSOutBindinm SOUtPortType

----- @ jms:binding
=& IMsOutOperation

> @ jms:operation
E}%g input1 "]ms:message - Properties

TextMessage
partl

------ @ jms:message
=-(Z) opTolER

El'%? input2 r's

forwardAsAttachment

EI‘,_j Services
: =l Read-Write Me=sage Headers

E}ﬂ IM50utService
-4 HL7Processor_XML_IMsOy SorrelationidPart
i s jms:address deliveryModePart
=53 Extensibility Elements priorityPart
Figure 0-145 Adding Binding Operation and configurng jms:message properties




Right-click opTolEP under the Bindings tree, choAse, choose JMS Operation,
modify jms:operation properties so that destinaisoglEP, destinationType is Queue,
transaction is NoTransaction, redeliveryHandling:imove(same:$ _DLQ) and
deliveryMode is NON_PERSISTENT.

| .} I,:.:;j U'.FIUJ.I_I
“-BE input2 . . .
EI@ piulins ‘]I’I'IS:GDEI‘ﬂtIﬂI'I - Properties
A = Common
=l IMSOutBinding
. S verk
----- @ jms:hinding e -
estination
== IMSOutOperation e
@ jms:operation destinationType Queus
E ' transaction MoTransaction
S E}--% inputl
\ ------ @ jms:message ientD
clien
E-E) opTelEP ceect
e~ e Bl operaticg) = or
E}'%_E input2 validateMeszageSelector
______ El jms:message subscriptionDurability
El'a Services zub=criptionMame
Iél 9 IMECUtEervice maxConcurrentConsumers
- concurrencyMode
- HL7Processor_XML_IM: batchs =
: atchSize
[+ jms:address
redeliveryHandling L:move(same:s_DLQ)

=3 Extensibility Elements
i [7] HL7Processor_XML_MsOu
- [ HL7Processor_XML_IMSOu
Figure 0-146 Add jms:operatin to opToIEP and configre its properties

[=] Prowider
deliveryMode MOM_PERSISTEMT

Note the redeliveryHandling incantation “1:move(sa$n DLQ)". Read this as “Try
to deliver the messadetime. If not successfuimovethe message to a JMS
destination of theametype, whose name is the same as the originalnd¢®m name
(%) with the string literal DLQ appended”. If you like you can configure the same
different redelivery handling for the other quewMDM. Also set Priority to 4 and
Timeout to 30000 or so.

Save the WSDL.

We now have the WSDLs for the inbound HL7 BC, outimwbJMS BC and the two
utility web services — WSSDateDiff and WSSConvettDaVe can finally start
designing out BPEL 2.0 business process.

Let's create a new BPEL Process, bpHL7Processor.

E} a Process Files [N » B BPEL Process. ..
=] WsDL Document. ..

Build

P nr.  Clean and Build 2] XML Schema...
Flgure 0- 147 Create a New BPEL Process

There may be missing data values in our inboundsages. If we map from inbound
fields to outbound fields and data is missing wk gét an exception. If missing data



in optional fields is expected and we are not come@ about this we can configure
the BPEL process to ignore missing data and coatinapping regardless.

Let’s click on the bpHL7Processor process scopesahthe Ignore Missing From
Data property to Yes.

i ;l: | = Basic Activities

bpHL7Pracssor o __bpHL7Procssor [Process] - Properties

[=I Wain

O MName _bpHL7Procssor
Target Namespace http:/fenterprize.
Atomic

Wl

Per BP perzistence opt out
Waiting Request Life Span

o Documentation no

Figure 0-148 Configure Ignore Missing From Data tores

Take note of the ‘swim lines’ where the Inbound/&ee and Outbound/Invoke
Binding Component WSDLs will be dropped, as illagtd in the Figure below.

I%:I bpHLTProcessor bpel x]

=
Source | Design  Mapper  Logging |E L ||T ﬁ_"e"ﬁl

bpHL7Processor @
Outbound / Invoke

Swim !Line _
; ) \

Inbound/ Receive
Swim Line

™\

Figure 0-149 Inbound and Outbound swim lines

Drop the HL7Processor_A01 _A03Delim_HL7In WSDL ofite target marker in the
Inbound/Receive swim line and the HL7Processor_XBNISOut onto the target
marker in the Outbound/Invoke swim line.



EIETE.‘, HL7Processor 21| source Design Mapper  Logging ||D i'\ || fe _"*”_E
| —d Process Files

N
BWHL 7Processor_A01_A03Delim_HL7In.wed| [EEEH S bpHL7Processor w
% HL7Processor_XML_IMSOUtwsdl -cseeeesesrafob et : : '
;5| IEPCustomDischarge.xsd
:5| MDMCustomPatient.xsd
E bpHL 7Processor.bpel
E newProcess. bpel
.~ [ Referenced Resources _ i
5% W55ConvertDate o ‘,
B &) WSSDateDiff | -

| HL7Procezzor_A01_A03Delim_HL7In.wedl - Navig... 4l

=t _,ﬁ Part Types
. m-@¥ hiwsdPortType
F:“. i‘:,;g] Bindings

Figure 0-150 Drop WSDLs onto appropriate target makers

] 14l
e

Rename Partner Links HL7In and JMSOut respectively.

| & IMS0uE

Figure 0-151 Renamed partner links

Note that both partner links have two operatiorie HL7 BC has one operation to
receive ADT AO1 message and the other to receivé AD3 messages. The JMS BC
has one operation to send elIMDMCustomPatient mesgaggMDM and one to send
ellEPCustomDischarge message to qlEP.

To receive two or more message types where thaimb8C exposed more then one
operation a BPEL Pick activity is required. ThekPactivity can trigger the process
when one of its configured receive activities reesia message or when a time
expires, if one is configured. In this case we neeel of two messages and we don’t
use the timer. Let’s drag the Pick activity frone tBtructured Activities palette onto
the target marker inside the bpHL7Processor scoge b

= {44} Compensate )| Com
bpHL7Processor @ f e
[=] Structured Activities
I | While
ForEach | & Pick
{7 Sequence 7" Scope
Ms0ut | e
E3
v @ = =
& At | | HLTIn [Partner Link] - Properties
%:; =l Main
Property Editor
Mamea HI TTm

Figure 0-152 Add Pick activity to the process



Make sure to check the Create Instance checkbtixasdhe process instance gets
created regardless of which message arrives.

|= %] < ForEach | 4@ Pick
Pick1 | i [ iBequence [ Scope
IMSOuE
e | @
— =
e Pick1 [Fick] - Properties,
=l Main ¥
-
Name Pick1

@ Documentation

Figure 0-153 Check the Create Instance checkbox

Notice that the Pickl scope has on OnMessage tyctiveady on the canvas. This is
a Receive activity in disguise. We will use thatM@ssage activity to receive the AO1
message, if any. We need another OnMessage actieity click on the icon with a
plus sign and a small envelope, second from thehefve the Pickl scope. These
icons don’t appear unless the pick activity isi\et If it is not, click the Pickl
diamond to make them appear.

IMSEuE

=
Figure 0-154 Trigger Add OnMessage functionality

Once this is done the process will look like timathe Figure below.

bpHL?Pracessar

Pick1

HL7In ®) = wsout |
= =

=

Figure 0-155 The process with two OnMessage actiigs in the Pick scope.



Select the left hand OnMessage activity by clickamgt and drag from the tiny
envelope onto the hl7wsdlOperation operation ofHh&In partner.

Pick1 1

H7mn | =1 @—

ol R 1} i |
Figure 0-156 Drag to connect OnMessage to partneiperation

Double-click on the OnMessage activity connectethéohl7wsdlOperation partner,
or right-click on it and choose Edit, to open tmegerty Editor.

| HII | [ ®- |

o [Message Handler]

opADT .,

|
Figure 0-157 Activate Property Editor for the OnMesage activity

When the Property Editor window appears click theat® ... button, change the
Name property of the New Input Variable, click OKdaOK again. This creates a
variable (called container in BPEL 1.x) which vhkve the incoming message
content.

| HL7In [ msout |
hl7wesdl | | N '
I % -— : ipe Handler] - F i |
R e Main I CmEIaﬁmsl
| Partner Link:  |HL7In |
Operation: |hl?wsdID|:lerah'on LI
gl ) e
MName: v.ﬁ.U:LIn|
Type: |his#ﬂ?ws:iﬂperaﬁorﬂ£quest 1
Scope: IprL?Prou:essor ;I \
ok IZ! cancel |
: i wlml

Figure 0-158 Create Input Variable to contain AO1 mssages



Connect the other OnMessage activity to the opADJ3 Aperation and create an

Input Variable vAO3In following the steps just dabed.

e Bl

Main | Carrelations |

Partner Lirk: IHL?In

Operation: |u|:|ADT A03 J

Input 'u'aﬁal:ﬂe I Create ..

| Browse ,

{4

P New Input Variable

(ﬂamé: Iuhnsln 5 ITI Canied |

belp |

Type: |’r:r15:msg.ﬂ.DT AD3
=

Scope; IprL?F‘rm:essur

vl

5 Dk'E!Cance]l |

Figure 0-159 Create input variable for AO3 messages

Add Assign and Invoke activities below both OnMegsactivities by dragging them
onto the appropriate target markers from the Bastwvities and Web Services

palettes.

%] bpHL7Processor.bpel* x|

Mepper  Logong ||—|_

Source Design

ARE =l
rillﬁl@ll_l

| Palette [
=l Web Service

I Invake

@ Receive

............
----------
annt
-

Pick1 I |

......
wtn
s
......

| HL7In | msout |

Assian g

! -'ﬁ'
| = | =,

s 1,-,'\;(;]' el et
| SpA e opTolEf

F|gure 0- 160 Add ASS|gn and Invoke activities

-------------

..................................

(== Reply

=l Basic Activities
=] Assign
|_|Empty

Wait

() Throw

@ ReThrow

(®) Exit

 Invoke2 [invoke] - Properties
=1 Main
Property Editor
Name

| Partner Link

Ir

[
E

Invoke2

Select Invokel activity, click on the Edit icon amdd an Input Variable vMDMOut
to hold the MDMCustomPatient message on its waymthe JMS Queue.
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Figure 0-161 Trigger Property Editor Functionality

| AEaLgRe g o 88, e
: E e s
:'. @___— (Mame: |vMDMOUY] ) ut
5 J
' Type: |ms:m5ﬁmﬂdessage a

Scope; IprL?Pro::essor ;I —

Main I Cmre]ah’msl

Mame: lInuukE I Cancel |

Partrer Lirk: IJMSDut

Operation: lJMSDutDperaﬁnn LI

Input Variable: | Create ... | Browse... |

: Qui;mt'l.l'a:iatﬂe:l — Create ... I Browse | T

=
Figure 0-162 Create Input variable for the Custom Rtient message

Connect the Invole2 activity to the opTolEP openmaind repeat the process of
creating an Input Variable vIEPOut to hold the IEB©mMDischarge message.

Assignt |2 B T B (=
J—— o IMSOuE. .
o i P SO

Trivdkel Invdke? i ' E
Main | Correlations | ¥ New Input Variable x|
Mame: {nvoke2 Cﬁaﬂe |'u'IEF‘Dut| :)
Partner Link:  [IMSOUt Type: [tns:msgTolEP
Operation: TolER Scope: |b|:H-|]_?Pruv:E55::r j
Input Variable: reate ... | Bre
Output Variable: [ cresie | B Ok I Cancel |

Figure 0-163 Create an Input Variable for the Custon Discharge message

Right-click the Assignl activity, choose Go To aimbose BPEL Mapper. We are
going to map these fields of the AO1 message t€tietomPatient message which
are _not_ date/time fields. In HL7-speak thesdfialds that are not of TS type.



The fields are enumerates in a table below. The/tilae fields will have to be
converted using the WSSConvertDate service, whielhave not yet added to the
canvas, but will when the time comes.

vAOlin>part1>MSH>MSH.3>HD.1

vMDMOut>part1>MSH>MSH_SENDING_APPLICATION

vAOlln>part1>MSH>MSH.4>HD.1

vVMDMOut>part1>MSH>MSH_8ENDING_FACILITY

vAOlin>part1>ENV>EVN.1

vMDMOut>part1>EVN>EVN_1_TRIGER_EVENT

VAOlin>part1>ENV>EVN.5>XCN.1

vMDMOut>part1>EVN>EVNL_TRIGGER_EVENT

vAOlln>part1>PID>PID.3>CX.1

vMDMOut>part1>PID>PID_3X_ID

vAOlin>part1>MSH>MSH.3>HD.1

vMDMOut>part1>PID>PIDX34_ASSIGNING AUTHORITY

vAOlln>partl> MSH>MSH.3>HD.1

vVMDMOut>part1>PID>PIBX_6_ASSIGNING_FACILITY

vAOlln>part1>PID>PID.5>XPN.1>FN.]

|

vMDMOut>part1>P+BID_5_1 PATIENT_NAME_FAMILY

vAOlln>partl>PID>PID.5>XPN.2

vMDMOut>part1>PID>PIB_2 PATIENT NAME_GIVEN

vAOlin>part1>PID>PID.5>XPN.3

vMDMOut>part1>PID>PIB_3 PATIENT NAME_MIDDLE

vAOlin>part1>PID>PID.5>XPN.4

vMDMOut>part1>PID>PIB_4 PATIENT NAME_SUFFIX

vAOlin>part1>PID>PID.5>XPN.5

vMDMOut>part1>PID>PIB 5 PATIENT NAME_PREFIX

VvAOlIn>part1>PID>PID.5>XPN.6

vMDMOut>part1>PID>PIB_6_PATIENT NAME_DEGREE

vAOlln>part1>PID>PID.8

vMDMOut>part1>PID>PID_8_ADMISTRATIVE_SEX

vAOlin>part1>PID>PID.11>XAD.1

vMDMOut>part1>PID>PID1X_1_PATIENT ADDRESS STREET

vAOlin>part1>PID>PID.11>XAD.3

vMDMOut>part1>PID>PID1X_3 PATIENT ADDRESS CITY

VvAOlin>part1>PID>PID.11>XAD.5

vMDMOut>part1>PID>PIDIX_5 PATIENT ADDRESS PORT_COD

vAOlln>part1>PID>PID.19

vMDMOut>part1>PID>PID_10_NMCARE_NUMBER

Notice that we did not map the following date/tifredds:
« MSH_7_DATE_TIME_OF MESSAGE_|S08601
* PID_7_DATE_TIM_OF_BIRTH

We will convert source values for these dates ftoenHL7 date/time to 1ISO 8601
date/time format and map later.

We are also not mapping the following fields:
« PID_3X 5 ID_TYPE_CODE
« PID_11X_2 PATIENT _ADDRESS _OTHER_DESIGNATION
« PID_11X_4 PATIENT _ADDRESS_STATE

This is because we are not interested in ID Tymekmow our data and we know
Address Other Designation never has value in itnwhessages come from certain
system and we know our data and we know that thpased state codes in the source
system are really free text state names and dmaptto our state code field. In a
more robust solution we would endeavour to addi@ssssue, perhaps by providing
state name to code translation table.

Notice, also, names that contain strings like _3Xd 11X . The source fields for
these are repeating. To keep the mapping simplasrproject we are ignoring the
fact and, knowing that our data only ever has glsimstance of the value anyway,
we map just the first repetition. In a more rokaaution our target structure would
probably have corresponding fields repeating as avel we would map all

repetitions.

Here is a fragment of the mapping in the Mappewvie




55 bpHL7Processor.bpel* x| LIS 23 =1
Source Design Mapper Logging |
[?Dperahor DEBoolean A%Etring B Node =] Number ‘fﬁDate &Tme |2 BPEL
f " Al Outputl Input | Al j
] T TP % 1 MSH €5 -
i - CF Longhame \ 2 | b
[£-€3 PID.4 | = | B = M5H_3_SENDING_APPLICATION 5|
=-€3 PID.5 \ AN —| - »MSH_4_SENDING_FACILITY €5 —
HAPRPNL- ! MSH_7_DATE TIM_OF MESSAGE 1508601 ¢F—
B4 XPN.2 - ;
B-€2 XPN.3 - EVN i
H-€ XPN.4 - | = EVN_1_TRIGGER_EVENT @§—‘
&3 XPN.5 = | »EVN_5_1_OPERATOR_ID ¢¥ !
4% XPN.6 — PID €3]
43 XPN.7 ! \ 5
u €3 XPN.G \ \ o~ = —»PID_3%_1 ID €F—
- OF Item o Vol -+ PID_3X_4_ASSIGNING_AUTHORITY ¢F—
: gIYPeN ; PID_3%_5_ID_TYPE_CODE €F—
onghame
SO EDE | —————————+PID_3%_6_ASSIGNING_FACILITY €¥—
B-€3 PID.7 W\ | = PID_5_1_PATIENT_NAME_FAMILY €5 —
9"@ P08 —— i — I ~+PID_5 2 PATIENT NAME_GIVEN €5 —
[#-€3 PID.9 % 2
[]-€% PID. 10 \ il = PID_5_3_PATIENT_NAME_MIDDLE €5 —
E-€¥ PID.11 \ | + PID_5_4_PATIENT_NAME_SUFFIX ¢§
43 XAD.1- = +PID_5_5_PATIENT MAME_PREFIX €8
-4 XAD.2 o
ety | — 1l = PID_5_6_PATIENT_NAME_DEGREE ¢F—
1-€9 XAD.4 PID_7_DATE_TIME_OF _BIRTH_I508601 €F—
543 XAD.S = | . PID_8_ADMINISTRATIVE_SEX €%
+-€3 XAD.G 2
E_«» AT —{| ———————=PID_11X_1_PATIENT_ADDRESS_STREET €§—
§-€3 XAD.S PID_11X_2_PATIENT_ADDRESS_OTHER_DESIGNATION €—
u <4}> XAD.9 »PID_11X_3 PATIENT ADDRESS CITY €F—

Flgure 0-164 Fragment of A01 to MDMCustomPatient mpping

Switch back to the Design View.

E—u bpHLT7Processor.bpel % l

Source Design I Mapper Legging |

: J‘;’Er {l n{\ 225 ‘. _| bl b &T -}
gf’__a D'E Design Yi '{ew {Ctrl+Alt+Page Dovm or Ctrl+.-'-\lt+Page Up) | LI—

-- Al omputl

E Variables -
i /- vIEPOUE

/" - vMDMOut

. B3 vAolln

Figure 0-165 View switching Tabs

Click at the tiny Warning icon to show the warnimgssages — these particular
messages are benign and are caused by the HL7 XMios design — appropriate
conversion will be performed.

=
Jequﬂn L7 1 =
O e
Assignl kviﬂ“ 1 1
. & 3 Warnings ﬂ
E ! i'::.
Tt & The types of "From” and "Ta" activities are 2
i ' different: "PID, 19, CONTENT" and "string".
i & The types of "From” and "To" activities are
@ different: "PID.8.CONTENT" and "string".
|| & The types of "From" and "To" activities are
different: "IN" and "skrina". ﬂ

Figure 0-166 Benign (in this case) mapping warnings

Select the Assign2 activity on the second OnMessdganch and switch to the
Mapper view. We will map fields from the AO3 messdg the fields of the
IEPCustomDischarge message which are _not_ dagefighals. In HL7-speak these



are fields that are not of TS type. We will alsa map, at this point, the LOS (Length
of Stay) field as we will have to derive the vaftem the difference in days between
the discharge and the admission dates. The valubenierived using the
WSSDateDiff service, which we developed earlier.

The fields are enumerates in a table below. The/tilae fields will have to be
converted using the WSSConvertDate service, whielhave not yet added to the
canvas, but will when the time comes.

vAO3In>part1>MSH>MSH.3>HD.1 VIEPOut>part1>MSH>MSH SENDING_APPLICATION
vAO3In>part1>MSH>MSH.4>HD.1 VIEPOut>part1>MSH>MSH SENDING_FACILITY
vAO3In>part1>PID>PID.3>CX.1 vIEPOut>part1>PID>PID 3X ID
vAO3In>part1>MSH>MSH.3>HD.1 VIEPOut>part1>PID>PIDX 3_ASSIGNING_FACILITY
vAO3In>part1>PID>PID.5>XPN.1>FN.]1 VIEPOut>part1>PBID_5 1 PATIENT_NAME_FAMILY
vAO3In>part1>PID>PID.5>XPN.2 VIEPOut>part1>PID>PI® 2_PATIENT_NAME_GIVEN
vAO3In>part1>PID>PID.8 VIEPOut>part1>PID>PID_8 ADNISTRATIVE_SEX
vAO3In>part1>PV1>PV1.19>CX.1 VIEPOut>part1>PID>P\VI9_1_VISIT_NUMBER

Notice that we did not map the following fields:
« MSH_7_DATE_TIME_OF MESSAGE_|S08601
* PID_7_DATE_TIM_OF_BIRTH
« PV1_44 ADMIT_DATE_TIME
 PV1_45 DISCHARGE_DATE_TIM
« LOS

We will convert source values for these dates fthenHL7 date/time to ISO 8601
date/time format and map later and, in the cas€d$, will derive the value.

Here is a fragment of the mapping rules in the Mamew.
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Figure 0-167 IEPCustomDischarge mapping rules fragent

Switch to Design view. Notice the warning icon fbe Assign2 activity as well. This,
too, is benign.
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Figure 0-168 Business process so far

Since the output fields which we did not populate @ptional we can actually build,
deploy and exercise this solution as it is. We aad, will, come back to add the data

manipulation and population rules later. Let’s Hatt Build the project.

-dg HLFFeeder_CA |

E]% HL7Processor

=43 ProcessFile  Mew 3

1 HL7vz
= o Clean and Bu
n

Clean

If you get BUILD SUCCESSFUL message at the endheftrocess then all is well —
ignore warning messages. If the build fails thaerestigate and resolve ERROR and

SEVERE issues and build again.

| Output

GlassFish V2 x | Retriever Outputx | XML checkx | Standard output x buid.xml (dist_se) x |
WABNING: The types of "From" end "To" sctivities ere different: "PID.E.CONTIENI™ and "string”.

[

C:/CECZ2008JawaCAPS/00 HLT /HL7Processor/src/bpHL.7Processor _bpel:80: 24
"PID.EB.CONTENI™ and "string™.

WARNING: The types of "From" and "To" activities are different:

C:/CECZ008JawvaCAPS,/ 00 HL7/HL.7Processor/src/bpHL7Processor _bpel -36- 24

WABNING: The types of "From" and "To" activities are different: "ID" and "string™.

Copying 3 files to C:\CECZ008JavaCRP5S\00_HL7\HL7Processor\build
Building jar: C:\CECZ008JawvaCAPS\00_ HL7\HL7Processor\build\SEDeployment.jar

dist_se:
BUILD SUCCESSFUL (total time: 3 seconds)

Figure 0-170 All is well




As before, when developing JBI solutions, we masteha Composite Application to
which to add the BPEL module we just developedslakeate a New Composite
Application called HL7Processor_CA.

When the Composite Application Service Assemblyaedvindows opens, drag the
HL7Processor module onto the JBI Modules part efdéinvas.

|Proje.. 4 X| | Files | Jm | Iﬂwmﬂmmﬁ x| [Z] HL7Processor_CA casa XI

El% CAPS Components Library A W|L-u" rg: | @ ||E|

E‘_l& HL7Consumer _CA =

#-3% HL7Feeder CA WSDL Ports i o

5-23 HL7Processor | PR RRRRRRRTRS S
| B3 Process Files

: -1 Hvz

i g’g] HL7Processor_A01_A03Delim_HL7In.wsdl
w-5Y HL7Processor_XML_IMSOut.wsdl

T@ IEPCustomDischarge. xsd oo
@ MDMCustomPatient. xsd %3 o

{23 bpHL7Processor.bpel RI-fPeacessar
. [ Referenced Resources

2-§2 HL7Pr A <

@ Service Assembly —d———
. E-C] Process Files

Figure 0-171 Add JBI Module to the Composite Appliation

g

Build the project.

Before deploying the Composite Application makeeghiat the HL7Consumer
composite application we built earlier is not deld. If it is, the HL7Processor will
fail to start because the HL7 BC in the HL7Proces&mts to use the same TCP port
as that already used by the HL7Consumer.

=-EE servers
E}(*:D GlassFish ¥2
#-C3 Applications
[tr' Resources
s s HL7PI
Access Manager
m- 4y B
@ Service Engines
Cﬁ Binding Components
@ Shared Libraries
&[5 Service Assemblies
ﬁ HL7Consumer_CA

-l HL7Feeder_CA Start
&[5 WEBrick (Built-in JRuby (1.1))  Stop
Eﬂ---ﬁ CAPS Environments Shutdown
N
Advanced »

Figure 0-172 Make sure to undeploy the HL7Consumer

Deploy the Composite Application.
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Figure 0-173 Deploying the Composite Application

We are now in a position to test the HL7Process@et if our binding components
are correctly configured and the mapping so faoisect.

In the normal course of events, in the absencetainfc Transaction on the BPEL
process or QoS limits, the HL7 BC will receive assege, deliver it to the BPEL
process and wait for the next message regardlesbeiher the BPEL process
completed processing the message it just recei@t. many messages being
delivered there may be a number of concurrentlgetieg BPEL process instances,
each processing a different message. It is poshibtenessages will be processed and
delivered to the downstream component in a diffeoeder to that in which they were
received y the HL7 BC. In Healthcare this is tyfliicandesirable. Let's ensure
serialisation of messages by setting the “Qualitgervice” (QoS) property Max
Concurrency Limit to 1. Right-click on the link begen the HL7 BC and the BPEL
Process in the Composite Application Service Assgmdiitor and set the Max
Concurrency Limit property to 1.

n

HL7Processar_XML_JMSDut_OutPort (BPEL) HL7Processor

l‘_l" Z_/\'_@.@l @ bpHL7Processor
o o
k 3 > HLTIn
hiTwsdiFort JMSOut § D105

W hi7wsdiPort<->hi7wsdlPortTypeRole_myRole - Propertics %
=l Consumer e
Service Name {http: M2ee netheans orghwsdHLTProc . _!
Endpoint Mams hiFsvsdlPort _J
ElProvider
Service Hame {http: denterprise netheans o ghbpelHLY _J
Endpoint Name hliPwesdiPort TypeRole_myRole _!
Elfhrotting Extension
Max Concurrency Limit 1 )
= Redelvery Extension e
Max Aftempts j
hwsdlPort<->hiTwsdIPortTypeRole_myRole 1’9

Figure 0-174 Set Max Concurrency Limit



Build and Deploy the composite application again.

Let’s test both the AO1 and A03 paths by copyirgfie ADT_AOx_output2.dat
from data/sourcesdirectory todata directory. The HL7Feeder project will pick it up
and deliver it to the HL7Processor's HL7 BC, whwifl process both messages in

separate instances and will deposit each in theopppte JMS Queue.

Let’s confirm this by inspecting the Queues andsagss in the queues using the

Java CAPS Enterprise Manager.

- 1
Java CAPS Enterprise Manager -l_l |. | l . l
i Usar i er@m
Expl "
LorEs: Statuz | Topics | Queues ‘ Logging | |
0 HE %
+ Hueue Max + Available o Number of Last
Hame H Sequence # Sequence Count Receivers #+ Published

u] Humber Number Date/Time

ava CAPS

& JavaEE —_—

l;l])ﬂler‘t:.‘\gent

@ SNMPAgent =

£l Servers ii

L} Iocalhust 34848 Hissaves ‘h B B np

‘—‘ IQ_MEI'IEQEr 33007 Message Message 1D Status| Message | Delivery Mode |Priority Sent On
ﬂ—w—ﬂb ﬁm MO 37576 Index Size

g 10:1039-192.168.60.4 ‘wed Dec 31
Deplayer — [c0:73:6d: 3 4:03)-2600- uriead W& MOM_FERSISTENT 4 10:40:14 EST
f.%u o Mo 1230680474031 2008 1t
/,'; Message Payload - Windows Internet Explorer | = ﬁl

TEXT MESSAGE PAYLOAD (LIVE)

Change Payload: @ From Text Area © From File

<nsl;:elMDMCustomPatient xmlns:nsl="http://xml.netbeans.org/schema/MDIMCustom &
«n=l:M5H>

<nsl :HSH_3_SENDING_APPLICATION}Syst,emD<f’ nel:M5H 3 SENDING AFPLICATION>

<nsl :HSﬂ_é_SENDING_FRCILIIY)HOSR‘(K’nsl :M5H 4 SENDING FACILITY>

</nsl:M5H>

<nsl:EVN>

<nal:EVN_1_TRIGEER EVENT>A01</nsl:EVN_1 TRIGGER EVENT>

<ns1:EVN_5_1 CFERATOR_ID>JavaCAPS6</ns1:EVN_S5_1 OFERATOR_ID>

</nsl:EVN>

<nal;PID>

<ns1:PID 3X 1 ID-A000010</ns1:PID 3X 1 ID>

<nsl:PID 3X 4 ASSIGNING AUT‘IORIIY)SYSCENA<1" nal:PID 3X 4 ASSIGNING AUTHORITY:
<nsl:PID 3)( & BSSIGNING FACILITY}SYSt.El‘HA(r" nsl:PID 3X € BSSIGNING FACILITY>
<n=1:PID 5 1 PATIENT _ HAME FDMILY)‘(ESBE].(K’ ns1:PID 5 1 PATIENT NAME FRMILY>

<nsl:PID 5 2 PATIENT NAME GIVEN>Abigail</ns1:PID 5 2 PATIENT NAME GIVEN>

<ns1:PID & ADMINISTRATIVE SEX>M</ns1:PID 8 ADMINISTRATIVE SEX>

<ns1:PID 11X 1 PATIENT ADDRESS_STREET>7 South 3rd Circle</ns1:PID 11X 1 PAT

<ns1:PID 11X 3 PATIENT ADDRESS CITY>Downham Market</nsl:PID 11X 3 PATIENT A

<ns1:PID 11X 5 PATIENT ADDRESS_POSI_CODE>30828</nsl:PID 11X 5 PATIENT ADDRE:

<ns1:PID_19 MEDICARE NUMBER>A2008090801529</ns1:PID 15 MEDICARE NUMBER> _|;|
*

4]
I~ Show Carrlage Return/Line Feed
ViewXML.. | = ChangePayload |  Delete | Download Payload | = Cancel |

Figure 0-175 Looking at message in queues in Entaipe Manager

Indeed, there is 1 message in each queue, astiedliiop Available Count of 1 in both
gueues. We can inspect the message itself by aigpti®e queue in the upper pane,

choosing the message in the lower pane and clickied/iew/Edit button.

If you are implementing this solution using OpenB®B will not have the

Enterprise Manager. You can use the Hermes JMS sqpence tool, discussed in
http://blogs.sun.com/javacapsfieldtech/entry/usiregmes_jms_with_javdo view
JMS destinations in the Java Message Queue instead.




Let’'s now modify the BPEL Process by adding thedthrof Stay calculation so that
we can populate the LOS field in the IEPCustomDasgh message.

Let’'s open the WSSDateDiff EJB Module and exparedhierarchy through the Web
Services node. Right-click on the WSSDateDiff nadd choose Test Web Service.

&5 @ WSSDateDiff
@ Enterprise Beans
-- Java Collaborations
E}% Web Services
RN/ SSDateDiff
-8 ConfiguratonFi  Open
>EE Server Resourcr  RefTesh Service
#-(3 Seurce Package
EE] Test Packages

EE Test Libraries Edit Web Servi Ath"bute
- B Web Services T 1t TR service AtTBUtEs

Figure 0-176 Choose test Web Service option

Add Operation...

If the service is not deployed, deploy it.

Once the web browser window opens copy the URLtpdiat by the (WSDL File)
link.

WSSDateDiffService Web Service Tester

This form will allow you to test your web service implementation E L Fil &

Open Link in Mew Window

Open Link in New Tab

To invoke an operation, fill the method parameter(s) input boxes and click method name.

Bookmark This Link

Methods : Save Link As...
Send Link...

public abstract int pkg wssdatediff. WSSDateDiff opDateDiff{java lang. Stri Copy Link Loczion ing java lang.
opDateDiff | (] =I :I Properties )

Figure 0-177 Copy the URL of the WSDL
Close the browser window.

Back in the HL7Processor project, right-click oe thL7Processor project name,
choose New, choose Other, choose Web Servicesseltbdernal WSDL
Document(s), paste the URL just copied into therfrURL:’ text box and click
Finish.



ﬂ

Steps Specify Resource Location
1.  Choose File Type Selact the type of the source location and spedify the target location for the resource.
2. Specify Resource % From URL \

Location =

|htn3:fﬂocalhost:ESUSUMSSDaheDiFFServiaeMSSDaheDiff?WSDL| )

" From Local File System

Select the target location for the retrieved resource.
Save to Folder: |C:\CEC20081avaCAPS\00_HL7'HL7Processor'src Browse |

[~ Overwrite files with same name.

< Back | Next = | Eﬂld"l[; I Cancel Help

Figure 0-178 Create WSDL Document using WSDL URL

Repeat the process for the WSSConverDate web seruwice will use it later.

A number of additional artefacts appeared in ou7Pilocessor projects. Note the two
WSDL documents — we will use them shortly.

[{!% HL7Processor
ERElFrocess Files
B0 HAvz
/B localhost_38080 =
B2 WSSConvertDateService

P E] WSSConvertDate, wsdl s————f——
Pbe @ WSSConvertDate, xsd_1.xsd
{23 WSSDateDiffService

-5 wssDateDiff.wsdl <

------ k| wssDateDiffxsd_txsd /

----- E% HL7Processor_AD1_AD3Delim_HL7In. wsdl

----- g] HL7Processor_XML_IMSOut. wsdl

----- @ IEPCustomDischarge. xsd

----- [¢f] MDMCustomPatient, xsd

----- E bpHL FProcessor. bpel

= [0 Referenced Resources

;-,»-/O http: /localhost: 38080 MSSConver tDateService MSSConver tDate WSDOL
-« @ http:flocalhost: 38080/ WSSConvertDateService WSSConvertDate?xsd=1
-« @ http:flocalhost: 38080/MSSDateDiffService MISSDateDiff\WSDL

KO http: /localhost: 38080 /MSSDateDiffService /WSsDateDiffPxsd=1

Finge 0-179 Additional artefacts in the project

Let’s open the BPEL process and drag the WSSDdtebib the outbound, right
hand swim line, much as we have done with the JMSNESDL before. Let’s drop it
at the target marker just above the IMSOut pagndmame it DiffDate. Let’s repeat
the process with the WSSConvertDate service, dngpipionto the target marker just
above the DiffDate partner and naming it CvtDate.



EIE'EJ HL7Processar

-3 Process Files

-7 HL7v2

h {24 localhost_38080

E} ‘(;ﬂ WSSConvertDateService

bpHL7Processor

[&f] wssConvertDate.xsd_1.x Piek1

=23 WssDateDiffService —
) wssDateDiff.wsdl
il WsSDateDiff.xsd_1.xsd
----- &] HL7Processor_AQ1_AD3Delim_HL71
& HL7Processor_XML_IMSOut.wsdl : e
----- [&fl 1EPCUStomDischarge.xsd [ I—-|L-1|.'| i g
----- [¢f MDMCustomPatient. xsd f
----- EY wssDateDiffrapper.wsdl
E bpHL 7Processor.bpel
= Ij Referenced Resources

— i ™ Cytoate

=)

- | = |+ '5—.'-.-I|L|-§I1....
H7wedlc, ,, | =

=

&

Figure 0-180 Add WSSConvertDate service to the press canvas

Let's add Invoke and Assign activities betweenekisting Assign2 and Invoke?2
activities in the AO3 OnMessage stream, connecirntheke3 to the DateDiff service
and create two variables, Input Variable vDIffReqgl ®utput Variable vDiffRes.

Pickl I
[ CykDate
=)
..|_--'.'.|.. B
= Sequgn. .. DiffDate |
[ = __&_ N | |
ElEEE
'@ (]| TeLl]| ] | =)
E e-—*d'—":/—T at=0iiFF
.IJ |
Inva el T
JMS0uE
| @ |
! - -
Tnvdfel Assign3 {
n | ssggn [ =
| B | ] |'_.':: it
InvdkeZ oy
P Invoke3 [Invoke] - Property Editor 1 il
Main | Cme]aﬁnnsl
Mame: IInvokES
Partrer Link:  [DiffDate ~|
Operation: IopDateDif'f LI
Input Variable: I\ﬂif’ﬁleq L] I Browse ... |
I
tout Varisble: |vDiffRes e

Figure 0-181 Configure Invoke3

Let’s use the Assign2 mapping to map values tartpet of the WSSDateDiff
service.



Map vAO3In>part1>PV1>PV1.44>TS.1 to vDiffReq>pardere>sEarlierDate and a

string literal “yyyyMMddhhmmss” to vDiffReq>paranet>sEarlierDateFormat.
This is the Admission Date.

Map vAO3In>part1>PV1>PV1.45>TS.1 to vDiffReq>pardere>sLaterDate and a

string literal “yyyyMMddhhmmss” to vDiffReq>paranet>sLaterDateFormat. This
is the Discharge Date.

PR PV LSL

i vDiffRes J—¢
L E-€¥ V143 ; j
| € PVLH vDiffReq .I_'| =
'“ €3 T5.1 —1:% parameters = —-
+ @I:?; T5.2 T ~sEarlierDate \{?—l
Item !
; EF'TFIJE { EE yyyy¥MMddhhmmss' ] = sEarlierDateFormat €8 —
Lo O LongMame 2 |
\ +slaterDate €2 —
€3 PV1.45 - - : 42 J
; 5 LY e yyyyMMddhhmmss' e = » sl aterDateFormat € F-
L m€rTER i :
it Properties +

ngglijrei 0—71';8_2 Map inputs of the WSSDateDiff service

Switch to Design view, double-click the Assign3iaty and map
vDiffRes>parameters>return field to vVIEPOut>part¥3BLOS field. The value of
the return from the WSSDateDiff with is the numbédays between the two given
dates — the length of stay in our case.

|_:_|Eb) Variables VIEPOUL J_H_]
=-a vDiffRes _H]
i HE-E parameters partl [ =
Lo g MSH €3
---Jf:;nperﬁes PID €3
[+ 53 vDiffReq
B+ S vIEPOut PV1 €
B B vMDMOut W1_19_1_VISIT_NUMBER <3
-3 wAOSIn 1_44_ADMIT_DATE_TIME £
& o vAOLI DISCHARGE_DATE_TIME €%
-7 Partner Links - _DATE_TIME €
LOs €3
Properties |

Figure 0-183 Map return from WSSDateDiff to the LOSfield.

To complete the IEP side of things we must configent dates from HL7 to 1ISO8601
format:

MSH_7_DATE_TIME_OF_MESSAGE_ISO8601
PID_7 DATE_TIM_OF BIRTH

PV1_44 ADMIT_DATE_TIME

PV1_45 DISCHARGE_DATE_TIME

This requires us to add one Invoke and one Assitaity for each conversion.

Connect Invoke4, Invoke5, Invoke6 and Invoke7 ®@vtDate partner.
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Figure 0-184 Connect Invoke4 through Invoke7 to C\Date

Edit properties of each Invoke4 through Invoke7 add an Input Variable and an
Output Variable. Name them vDTOfMsgReq and vDTOfRsg (Invoke4),
vDOBReq and vDOBRes (Invoke5), vDTOfAdmitReq andiAdmitRes
(Invoke6), vDTOfDischReq and vDTOfDischRes (Invokagspectively

As you can gather Invoke4 will be used to convert

MSH_7 DATE_TIME_OF MESSAGE_IS08601, Invoke5 will bsed to convert
PID 7 DATE_TIM_OF BIRTH, Invoke6 will be used torogert

PV1 44 ADMIT_DATE_TIME and Invoke7 will be used ¢onvert

PV1_45 DISCHARGE_DATE_TIME.

Select Assign3, switch to Mapper view and map vAGpart1>MSH>MSH.7>TS.1
to vDTOfMsgReqg>msgRequest>sDateTimeln. Assigndltstring
“yyyyMMddhhmmss” to vDTOfMsgReqg>msgRequest>sDatedlinfrormat and
“yyyy-MM-dd'T'hh:mm:ss” to vDTOfMsgReqg>msgRequedbPste TimeOutFormat.
Note the single quotes surrounding the capitadiéit This provides inputs to the
WSSConvertDate.



“A_olg\]_n" VDTOMDischReq &~
a w
partl vDTOfAdmitRes h—+
D i vDTOfAdmitReq "3+
€% MSH. 1 1
; vDOBRes "
[ €% MSH.2 il
G- €3 M5H. 3 vDOBReq "5+
(- €2 MSH. 4 ' wDTOfMsgRes “—+
T A, J VDT wnﬂ; ﬂ?_d
J/E £ MSH.6 off1 -
E-€% M5H.7 msaRequest = —=
som | I
: ¥ T5.2 = -
E IJ'r F Item éﬁ;'?wﬂ“wq%hfﬂm_ﬁ' P »sDateTimelnFormat €3
i ype (AL yyyy-Mi-dd Thhumm:ss Je > sDateTmeOutFormat €3
. Lor_]g_l‘ﬂame 1
i) €3 MSH.8 Properties [
S Ao

Flgure 0-185 Input to WSSConvertDate converting MSH? Date and Time of Message
Switch to Design view, select Assign4 and switcivi@pper view.
Let’s first assign the output of the previous inatian of the WSSConvertDate

service, vDTOfMsgRes>msgResponse>sDateTimeOugto th
VIEPOut>partl1>MSH>MSH_7_DATE_TIM_OF_MESSAGE field.

-- & vDTOMischReq VIEPOut ."_'I—H-:l
= vDTOfAdmitRes —H]
M- vDTOfAdmitReq partl [-

&1 vDOBRes MSH €3

(-3 vDOBReq MSH_3_SENDING_APPLICATION ¢¥

=5 vDTOfMsgRes

5-E msoResponse MSH_4_SENDING_FACILITY <§§:

j e = TimeOut MSH_7_DATE_TIM_OF_MESSAGE €%

i 2] -3 Properties PID €3
F|gure 0-186 populate MSH-7 Date Time of Messageefd

Still with Assign4 selected, in the Mapper, let'aprithe inputs for the vDOBReq .
Assign vAO3In>part1>PID>PID.7>TS.1 to vDOBReqg>msgRest>sDateTimeln.
Assign literal string “yyyyMMddhhmmss” to vDOBReq
>msgRequest>sDateTimelnFormat and “yyyy-MM-dd'Tnhim:ss” to vDOBReq
>msgRequest>sDateTimeOutFormat. Note the singleegusurrounding the capital
letter T. This provides inputs to the WSSConveré&at

E S ‘:Ao'ﬂltll vOTOfDischReq “H—H
. B-E par
L3 EII<3§§> e vDTOfAdmitRes Sg—+
€3 EWN vDTOfAdmitReq ‘11—
5..«; PID vDOBRes “—+
€3 FID.1
€% PID.2 e iy 7
E@» e msgRequest [= —LJ'I
[E-€3 PID.4 d - -+ 5DateTimeln €3 —
F-€% PID.5 :
5-€5 PID.6 A |'vyyyMMddhhmmss' e - | [E—— sDateTimeInFormat €¥—
2€> PID.7 — )
EI o . . (&“Ww—MM—dd'T'hh:mm:ssjl- 1= sDateTimeCutFormat €3 —
3 £% -|-5 2 Properties [

F|gure 0-187 Populate inputs for CvtDate partner toconvert date of Birth to 1ISO8601

Switch to Design view, select the Assign5 activiyitch to Mapper view and map
the output of the previous invocation of WSSCorvate,



vDOBRes>msgResponse>sDateTimeOut to
VIEPOut>part1>PID>PID_7_DATE_TIME_OF_BIRTH.

PID_3%_1_ID €%
- g PID_3X_6_ASSIGNING_FACILITY <§§;
| B{) Properties PID_5_1_PATIENT_MAME_FAMILY €3
[+~ "3 vDOBReq PID_5_2_PATIENT_NAME_GIVEN €%

B4 vDTOfMsgRes PID_7 DATE TIME OF BIRTH €%
[ 5 vDTOfMsgReq - - - = £ =

Figure 0-188 Map conversion result to the Date of igh field

=1-{5F variables = vIEPOQut .j—lf—]
-- 1 vDTOfDischvRes part1 [ —LJ—]
- S vOTOfMischReq
- vDTOfAdmitRes MsH €3
- 5 vDTOfAdmitReq PID €3—
= 7 vDOBRes

Still with Assign5 selected, in the Mapper, let'aprthe inputs for the
vDTOfAdmitReq. Assign vVAO3In>part1>PV1>PV1.44>T30l
vDTOfAdmitRegq>msgRequest>sDateTimeln. Assign litetang
“yyyyMMddhhmmss” to vDTOfAdmitReg>msgRequest>sData&IinFormat and
“yyyy-MM-dd'T'hh:mm:ss” to vDTOfAdmitReg>msgRequesDateTimeOutFormat.
Note the single quotes surrounding the capitadiéit This provides inputs to the
WSSConvertDate.

€3 PVL42 T '_‘E
...@3 PV1.43 vDTOfAdmitReq "5
E| §> PV1.44 msgReguest [= ]
L€ R sDateTimeln €3

»T5.2

= A "yyyyMMddhhmmss' sDateTimeInFormat €3

CF LongName A "yyyy-MM-dd'T'hh:mm:ss’ sDateTimeOutFormat €3
¥ PV1.45 Properties

Figure 0-189 Map inputs to convert Admission Date

Switch to Design view, select the Assign6 activityjtch to Mapper view and map
the output of the previous invocation of WSSCorvate,
vDTOfAdmitRes>msgResponse>sDateTimeOut to
VIEPOut>part1>PV1>PV1 44 ADMIT_DATE_TIME.

=47 Variables = .
[ vDTOfDischvRes VIEPO“t_g_H]
[+ 3 vDTOMischReq partl &
B+ vDTOfAdmitRes MsH €2
E msgResponse PID €3
R 8- DateTimeOut
-{7) Properties abhas
[ S vDTOfAdmitReq PV1_19_1_VISIT_NUMBER £¥
[ vDOBRes PV1_44_ADMIT_DATE_TIME ¢
[ “3 vDOBReq =
Bt % vDTOMsgReS | PV1_45_DISCHARGE_DATE_TIME ¢¥

Figure 0-190 Maps output of WSSConvertDate to Admison Date field

Still with Assign6 selected, in the Mapper, let'aprthe inputs for the
vDTOfDischReq. Assign VAO3In>part1>PV1>PV1.45>5TH1
vDTOfDischReg>msgRequest>sDateTimeln. Assign litstrang
“yyyyMMddhhmmss” to vDTOfDischReg>msgRequest>sDatedinFormat and
“yyyy-MM-dd'T'hh:mm:ss” to vDTOfDischReg>msgRequesbate TimeOutFormat.
Note the single quotes surrounding the capitadiéit This provides inputs to the
WSSConvertDate.
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Figure 0-191 ﬁap inputs for WSSConvertDate to conwt Discharge Date to ISO8601

A yyyyMMddhhmmss'

é:,nl "yyyy-MM-dd'T'hhimm:ss'

VDTOMDischReq —
msgRequest [= —=]
sDateTimeln €3

sDateTimelnFormat €3

sDateTimeOutFormat €3

Properties
vDTOfAdmitRes “h—+
vDTOfAdmitReq "5+

Finally, switch to Design view, select the Assi@tlivity, switch to Mapper view
and map the output of the previous invocation ofS&8nvertDate,
vDTOfDischRes>msgResponse>sDateTimeOut to
VIEPOut>part1>PV1>PV1_45 DISCHARGE_DATE_TIME.

=-{F variables

- 3 vDTOfDischvRes
EII: msgR.esponse
[ 5 D t=TimeOut
[l Properties

- B wDTOfischReq

- wDTOfAdmitRes

- B wOTOfAdmitReg

- vDOBRes

-3 vDOBReg

-5 vDTOfMsgRes

t- G wDTOfMsgReq

2
H
H
2
H
2
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Figure 0-192 Map converted Discharge Date

vIEPOut ,j—l_J—]

partl [= —H—]

MSH €3

PID €2

PV1 €3]
PV1_19_1_VISIT_NUMBER €%
PV1_44_ADMIT_DATE_TIME €%
PV1_45 DISCHARGE_DATE_TIME ¢ 5
LOS €3

Notice Error icons disappearing from the proced3esign view. The BPEL editor
progressively validates the process as we modify it

Before converting 3 dates in the MDM part of thegass let’s build the process and

build the composite application. Notice, when tbenposite application is built, that
we have additional Consume endpoints in the BPBlcéds in the CASA map and
additional SOAP Binding Components to which they @nnected.
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Figure 0-193 Changed CASA map
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We will leave it as is for the time being. Later w#l add the EJB Web Services
modules to the CASA map to allow them to be invotedugh the good offices of
the JavakEE Service Engine using the in-memory nmesimeand avoid SOAP over
HTTP inefficiency.

For now, let’s deploy the composite application andmit the same test file with two
HL7 delimited transactions to see what the IEPQu&lischarge message looks like.
It should have the LOS field and the date/timedigbopulated. By exercising the
process at this point we will be validating the kware have done just now.

| Status ] Topics [ Queues | | Logging Jif terts [ =4

oD N
dlEP «—-“"_ﬁ_—-_’
TEXT MESSAGE PAYLOAD (LIVE)

NAA

Change Payload: & From Text Area ¢ From File
[ 4 WedDec 31 17:20:08
1 4 WedDec 31 17:20:30E
5 [¢ns1:MSH_3_SENDING APPLICATION>Systemi</nsl:MSH_3_SENDING_APPLICATION> -] 4 \wed Dec 31 17-20:50 E
3 <ns1:M5H 4 SENDING FACILITY>HosA</nsl:MSH 4 SENDING FACILITY> 4 \wod Dec 31 17-2031 E
7 [<nel:MSH 7 _DATE T1M OF MESSAGE>2008-08-11T07:41:14</nal:M5H 7 DATE TIM OF M) i ‘wed Do 31 17-20041 E
5 (n:;l':‘;‘n‘: 4 wed Dec 31 17:20:31 E
b <ns1:PID_3X_1_ID>A000050</nsl:PID 3X 1_ID> s it Dee b IR0k
7 <ns1:PID_3X_6_ASSIGNING FACILITY>SystemA</nsl:PID 3X_6_ASSIGNING FACILITY> 2 Al g
g <ns1:PID 5 1 PATIENT NAME FAMILY>Nenninger</nsi:PID_S5_1 PATIENT_NAME FAMILY 4 wedDec 31172051 E
] <ns1:PID_5_2 PATIENT NAME GIVEN»Adac/nsl:PID 5_2 PATTENT NAME GIVEN> | | 4 Wed Dec 31 17:20.51 E
10% <ns1:PID 7 DATE TIME OF BIRTH>1872-01-01T12:30:45</nsl:PID 7 DATE TIME OF B | 4 ‘Wed Des 31 17:20051 B

|<ne1:FI0_8_ADHINISTRATIVE SEXSF</nsi:PID 6 ADMINISTRATIVE SEX>

</nsl:PID>

<nsl:PV1>

<ns1:PV1 19 1 VISIT NUMBER>VZ20080908023341</nsl1:PV1 19 1 VISIT NUMBER>
<ns1:PV1_44 ADMIT DATE TIME>2008-09-08T02:33:41</ns1:PV1_44_ADMIT DATE TIME
<nsl1:PV1 45 DISCHARGE DATE TIME>2008-09-11T07:41:14</nsl:PV1 45 DISCHARGE Di
<nsl:LOS>4</nsl:LOS>

</ns1:FVi>

<,Hn51:ElIEPCustumDischaIge)l

4] I |
™ Show Carriage Return/Line Feed
ViewXML_ |  ChangePayioad | Delete |  Download Paylosd | Cancal |

Figure 0-194 Dates were converted and Length of Stavas calculated

Let’s turn our attention back to the bpHL7Proce€3¥@EL process in order to
complete the MDM-related logic stream.

To complete the MDM logic stream me must conved arap the following date/time
fields:

* MSH_7_DATE_TIME_OF_MESSAGE_IS08601

* PID_7_DATE_TIM_OF_BIRTH

Add two pairs of Invoke and Assign activities bedmeAssignl and Invokel on the
MEM branch of the Pick activity.
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Figure 0-195 Add two pairs of Invoke and Assign adtities

Connect Invoke8 and Invoke9 to the CvtDate partner.
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Figure 0-196 Connect Invoke8 and Invoke9 to CvtDate

Edit properties of Invoke8 and Invoke9, add Inpatigble and Output Variable to
each by browsing to the existing variables and shmpthe appropriate variable for
each — vDTOdMsgReq, vDTOfMsgRes (Invoke8), vDOBRad vDOBRes
(Invoke9).
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Figure 0-197 Choose existing variable vDTOfMsgRegsanput Variable
[ = & =
@ R
et (e 0,.,/ |:| bpHL 7Processor
Ed - vOTOfMischvRes
Invgked - ----- & vDTOfAdmitRes
P invokes [Invoke] - Prope: ity Ei - vDOBRes
Main ICorrelaﬁc-nsI Ol DTOMsgRes
[ame: IIr‘IVOkEE v show wariables with appropriate types
Partmer Link: |CvtDate
Operation: IopConvertDate
Input Variable:  [WDTOM=sgReg Create ... I Browse ... I

gutput\l'ariable:l Create ... | Browse .., |
ok | cancel | mep | L——

Figure 0-198 Choose existing variable vDTOfMsgRessautput Variable

As you can gather Invoke8 will be used to convert
MSH_7_DATE_TIME_OF_MESSAGE_IS08601 and Invoke9 w# used to
convert PID_7_DATE_TIM_OF_BIRTH.

Select Assignl, switch to Mapper view and map vAepart1>MSH>MSH.7>TS.1
to vDTOfMsgReg>msgRequest>sDateTimeln. Assigndltstring
“yyyyMMddhhmmss” to vDTOfMsgReg>msgRequest>sDatedlinfrormat and
“yyyy-MM-dd'T'hh:mm:ss” to vDTOfMsgReg>msgRequedPste TimeOutFormat.



Note the single quotes surrounding the capitadieft This provides inputs to the

WSSConvertDate.

B2 vAD1In
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Figu:re :0—'199 Map inputs to CvtDate for MSH-7- DateTime_of Message
Switch to Design view, select Assign8 and switcivi@pper view.
Let’s first assign the output of the previous inatian of the WSSConvertDate

service, vDTOfMsgRes>msgResponse>sDateTimeOugto th
vMDMOut>part1>MSH>MSH_7 DATE_TIM_OF MESSAGE field.

- =i vDTOtDischReq 5

H vMDMOut =
R | vDTOfAdmitRes J_H]
- 1 vDTOfAdmitReq partl [

-1 vDOBRes MSH €3]

" a vDOBReq M5H_3_SENDING_APPLICATION <5

- vDTOfMsgRes -
: MSH_4_SENDING_FACILITY %

MSH_7_DATE_TIM_OF_MESSAGE_ 1508601 €8
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-G vDTOfMsgReq 4| [

Figure 0-200 Assign co_nverted dateto 7 DATE_TIM_© MESSAGE

Still with Assign8 selected, in the Mapper, let'aprthe inputs for the vDOBReq.
Assign vVAOlin>partl>PID>PID.7>TS.1 to vDOBReg>msgRest>sDateTimeln.
Assign literal string “yyyyMMddhhmmss” to
vDOBReg>msgRequest>sDateTimelnFormat and “yyyy-Mi/lFthh:mm:ss” to
vDOBReg>msgRequest>sDateTimeOutFormat. Note tlgdesquotes surrounding
the capital letter T. This provides inputs to th&8ConvertDate.
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Figure 0-201 Provide inputs to convert Date of Bith

Switch to Design view, select the Assign9 activétyjtch to Mapper view and map
the output of the previous invocation of WSSCorvate,
vDOBRes>msgResponse>sDateTimeOut to

vMDMOut>part1>PID>PID_7_ DATE_TIME_OF_BIRTH.



DAL e 0 ML iy e

(- 5 vDTOMischReq i
-5 vDTOfAdmitRes PID_5_3 PATIENT_MAME_MIDDLE €5 —
-- & wDTCfAdmitReq PID_5 4 PATIENT MAME_SUFFIX €8
"3 vDOBRes PID_5_5_PATIENT_NAME_PREFIX &3
E|---|: msgR.esponse -

gy Me—— PID_5_&_PATIENT_MAME_DEGREE ¢§—|
i E-3) Properties PID_7_DATE_TIME_OF_BIRTH_IS08601 ¢ ¥
"3 vDOBReq PID_8 ADMINISTRATIVE SEX ¢8|
- 1 vDTOfMsgRes -

- By VDTOMscRe PID_11¥_1_PATIENT_ADDRESS_STREET ¢5—
[ 5 vDiffRes PID_11X_2_PATIENT_ADDRESS_OTHER_DESIGNATION €5 —

Figure 0-202 Populate vMDMOut>part1>PID>PID_7_DATE_TIME_OF_BIRTH

We are done developing BPEL logic. Let’s build gnecess and build the composite
application.

Notice, when the composite application is builgtttihere are no additional Consume
endpoints in the BPEL Process in the CASA mapdditeonal SOAP Binding
Components. We are reusing the same services.

Let’s deploy the composite application and subhetdame test file with two HL7
delimited transactions to see what the MDMCustomeRamessage looks like. It
should have the date/time fields populated. By &gerg the process at this point we
will be validating the work we have done just now.

Java CAPS Enterprise Manager -Iﬂ. I l - l

[ Status [i] Topics [ Queues [i Logaing [I] 4 |

User: admin
OHE %
% Queue Max H Available 4 Number of Last
Hame H Sequence H Sequence Count Receivers + Published
u] Number Number Date/Time
ava CAPS

=- JavaEE —
2 AlertAgent

'"BSNMPAgent
£ Servers
El"&® |ocalhost: 34848
El1g_Manager_38007

@ Index Size

Deployer
Thudan 01
(9 ET[255391]T424 uniead WA MNON_PERSISTENT 4 1205 4EEST

qqqqqqqqqqqqq

ﬂ. Message Payload - Windows Internet Explorer

~@hUser Mana gement

TEXT MESSAGE PAYLOAD (LIVE)

Change Payload: & From Text Area  From File

<ns1:MSH 4 SENDING FACILITY>HosA</nsl:MSH 4 SENDING FACILITY> |
|<ms1:MSH 7 DATE TIM OF MESSAGE ISOB601>2008-08-DBTO01:52:09</nsi}MSH 7 DATE
</nsl:MSH>

<nsl:EVH>

<ns1:EVN_1 TRIGGER EVENT>AO1</nsl:EVN 1 TRIGGER EVENT>
<nsl:EVN_5_1_OPERATOR ID>JavaCAPS6</nsl:EVN_5_1 OPERATOR ID>

</n=sl:EVH>

<nsl:PID>

<nsi1:PID 3¥ 1 IDSA000010</nsl:PID 3X 1 ID>

<nsl:PID 3X 4 ASSIGNING AUTHORITY>SystemA</nsi:PID 3X 4 ASSIGNING AUTHORITY!
<nsl:PID 3X 6 ASSIGNING FACILITY>»SystemhA</nsl:PID 3X 6 ASSIGNING FACILITY>

<nsl:PID 5 1 PATIENT NAME FAMILY>Hessel</nsl:PID 5 1 PATIENT NAME FAMILY>

<nsl:PID 5 2 PATIENT NAME GLVEN>Abigail</ns1:PID 5 2 PATIENT NAME GIVEN>
<nsi:PID 7 DATE TIME OF BIRTH IS08601>1946-01-0DiT12:30: escfns_:,nm 7_DATE T,
[<2sI:PID_§_AUMINISTRATIVE SEX>H</nsl:DID_§_ADHINISTRATIVE SEXS

Figure 0-203 Dates, in 1S)8601 format, in the MDMCstomPatient message

All is well. The HL7Processor solution is finished.

We could leave it at that, with the EJB-based walises being invoked from the
BPEL process through the SOAP/HTTP BC using the BO¥er HTTP protocol.
We can optimise this communication by including Bi¥8s in the Composite



Application Service Assembly, removing SOAP/HTTP<4hd taking advantage of
the in-memory communication mechanism betweenBhedntainer and the JEE
container using the JavaEE Service Engine.

Let’'s open the HL7Processor_CA'’s Service Assemhlydrag the WSSDateDiff and

WSSConvertDate modules onto the JBI Modules pati@tanvas.

|Progc.. 40 X||Fﬁ5' “m | %] HL7Fseder_CA casa % | [%Z] HL7Processor_CA casa *
- ﬁ CAPS Components Library s | B | DDE | Q- | u}'.l ||
fﬂ--.&, HL7Consumer_CA
B HL7Feeder_CA JBI Modules
e} 35 HL7Processor
= HL7Processar_CA , 38 [7] (BPEL) HL7Processor
IE Service Assembly 5 D = \f‘ e
@+ Process Files T G ol bpHL7Processor
&[5 I8I Modules Sp HL7In
05 Test niTwsdIPart Cdate 3 @8
- WSSConvertDate * e, DifDate 2> (S
.E,D JMSOUt T s
Tl el
HLT Fmr‘nas oL AML_JMSQut_ OutP'mi
a <
WSEDateDiffFort
=
o | :
WSSL rDateFod L
WSSConvertDateRor
| B @ (3 (JAVAEE) WSSConvertDate
| WSSConvertDate - Navigator a x| %E %
WSSDateDiff
Loglcal View LI

Flgure 0-204 Add EJB web services to the Service #mebly

Now build the Composite Application. Notice tha¢ tBJB Modules’ Provide
endpoints got connected to the corresponding Coagndpoints in the BPEL
Process and that the SOAP/HTTP BCs got connectédthnConsume and Provide
sides.

JBI Modules

5 > m
= R
ni7wsdiPart {JAVAEE) WSSDateDiff
: S javass_WSSDateDiffPort /
2 2
B &
HL7Processar_XML_JMSDut_OutFaort
(BPEL) HL7Processor
& ; > @S @I)pllL?Plocessm
o 2> HLTIn
wssDateDiffPort | / Gutdate Jeif
DiffDate E >
i 2Ot =
E D 00s) .JME‘CutZ 10 5]
| <L

W55Co m‘enDatePoR

bk

(JAVAEE) WSSConveriDate \

- é > javaee _WSSConvertDatePort

Figure 0-205 Service Assembly rebuilt after additio of EJB Modules



We can now delete the SOAP BCs from the canvadaihdl the Composite
Application again. Select each SOAP BC in turn press the Del key. Build and
deploy the Composite Application when both are tdele

hi7wsdIFort

ALY
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(BPEL) HL 7Brocessor

IEI bpHL7Processor

S HLTIn

CviDate 3> @38
DifDate 2> @8
JNEOUt 3> @S

MS0ut_SutPort

(JAVAEE) WSSDateDiff
Dm%: WasDateDiffFort

Figure 0-206 Final Composite Application with EJB-lased Web Services using the JavaEE SE

Let’'s submit the test file again to verify thatrtfg are working as expected.

Java CAPS Enterprise Manager

B o- %

Wsava caps
& JavaEE
AlertAgent

=l sumpagent
£ Servers
RS Iucalhust 34848
#1q_manager_38007
Heun mg s7676
“# peployer
“#User Management

K

44 Queue
Name 4 Sequence
Number
NA

N,

NE,
N 2 0

DM
qEP

Messages

ssage Message ID Statu: age | Delivery Mo|
Index Slze

1D:7-192 16R.B0.4
(ae7:f2:e:53:9111424-
1230772186171
|D:519-192 168 60.4

1 [darafief1F di-bel 1526~
1230773088515

urread  NA NON_PERSISTI

unread  MA NON_PERSISTI

TEXT MESSAGE PAYLOAD (LIVE

Change Payload: & From Text Area o

<nsl:elMDMCustomPatient xmlns:nsl="http://xml.netbeans.org
<ns1:MSH>
<ns1:MSH 3 SENDING APPLICATICN>SystemA</nsl:MSH 3_SENDING

jows Internet Explorer

- «nsl:elMDMCustomPatient xmins:ns1="http://xml.netbeans.org/sch:
— «ns1:MSH>
<nS1:MSH_3_SENDING_APPLICATIONSSystemA</ns1:MSH_3 SEND
<NS1:MSH_4_SENDING_FACILITY >HOSA</ns1:MSH_4_SENDING_FAC
<ns1:MSH_7_DATE TIM_OF_MESSAGE_ISO8601>2008-00-
08T01:52:09</n51:MSH_7_DATE_TIM_OF_MESSAGE_IS08601>
</Ns1:MSH>
— «ns1l:EVN>
<ns1:EVN_1_TRIGGER_EVENT>AD1</ns1:EVN_1_TRIGGER_EVENT>
<ns1:EVN_5_1_OPERATOR_ID>JavaCAPS6</ns1:EVN_5_1_OPERATC
</NS1:EVN>
- <ns1:PID>
<ns1:PID_3X_1_ID>A000010</ns1:PID_3X_1_ID>
<ns1:PID_3X_4_ASSIGNING_AUTHORITY >SystemA</ns1:PID_3X_4_
<ngl:PID_3X_6_ASSIGNING_FACILITY>SystemA</ns1:PID_3X_6_A¢
<nsl:PID_5_1_PATIENT_NAME_FAMILY >Kessel</ns1:PID_5_1i PATI

<ns1:PID_5_2_PATIENT_NAME_GIVEN>Abigail</ns1:PID_5_2_PATIE
<ns1:PID_7_DATE_TIME_OF_BIRTH_ISO8601>1946-01-
01T12:30:45</ns1:PID_7_DATE_TIME_OF_BIRTH_ISO8601>
<ns1:PID_8_ADMINISTRATIVE_SEX>M</ns1:PID_8_ADMINISTRATIVE
<ns1:PID_11X_1_PATIENT_ADDRESS_STREET>7 South 3rd
Circle</ns1:PID_11X_i_PATIENT_ADDRESS_STREET>
<ns1:PID_11X_3_PATIENT_ADDRESS_CITY>Downham
Market</ns1:PID_11X_3_PATIENT_ADDRESS_CITY>

<nsl:PID_11X 5 PATIENT_ADDRESS POST_CODE>30828</nsl:P
<ns1:PID_19_MEDICARE_NUMBER:>A2008090801529</ns1:PID_19_
</ns1:PID>
</ns1:eIMDMCustomPatient:

<ns1:MSH_4 SENDING_FACILITY>HosA</ns1:MSH_4 SENDING_FACILI
<ns1:MSH 7 DATE TIM OF MESSAGE IS08601>2008-09-08T01:52:0%
</ns1:MSH>

<ns1:EVI>

Figure 0-207 Two messages of each kind are availabl

All done©

If you staid with me all this time and completebbjects — pat yourself on the back

—you deserve i®



Summary
So, what have we seen and accomplished?

We used the HL7 Binding Component, the File Binddwmponent, the JMS

Binding Component, the SOAP/HTTP Binding Compond#re,BPEL 2.0 Service
Engine, the JavaEE Service Engine, the HL7 EncadérEJB-based Web Services to
solve a Healthcare-related business problem.

In the process we created XML Schema Documents §XSeb Services
Description Language Documents (WSDLs), a BPELBUSiness Process, an EJB-
based “Implementation First” web service, an EJi}l W/ SDL-based “Interface
First” web service, a bunch of Composite ApplicatipBPLE 2.0 mapping, BPEL
2.0-based Web Service orchestration and on-theeityersion of HL7 version 2.3.1
delimited messages to their XML equivalents. We agist a pretty good exposure to
what OpenESB and Java CAPS 6/JBI components leekhiow they work and how
they can be used to create real business solutions.



