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Introduction

This Note walks the reader through development@fassFish ESB-based solution
that addresses a Healthcare-related business problee Note elaborates on the
healthcare background necessary to get a notiamaf is being done and why, and
provides detailed steps required to implement xedogse the solution to the business
problem.

This Note is an update to an earlier not, in whiased Java CAPS 6 Update 1 to
implement the solution. In this update GlassFisB E3.1 is used instead.

We will use the HL7 Binding Component, the File @img Component, the JIMS
Binding Component, the SOAP/HTTP Binding Compond#reg,BPEL 2.0 Service
Engine, the Java EE Service Engine, the HL7 EncadérEJB-based Web Services
in a JBI-based solution.

In the process we will create XML Schema Documé@Xg&Ds), Web Services
Description Language Documents (WSDLs), a BPELBUSiness Process, an EJB-
based “Implementation First” web service, an EJig} 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. Wé geék a pretty good exposure to
what GlassFish ESB components look like, how theykvand how they can be used
to create real business solutions. Above all, wedevelop and test a solution that is
more sophisticated then the customary “Hello Wodgamples but not so complex as
to take too long to build and become too hard rmm@hend 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 AO3s to an abbreviated Custom Dischargedbr

* send Custom Patients to a JIMS 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 HL7 BC did not make it into GlassFish ESB vaut is available as a Beta
component and is expected to be supported in thierelease of the GlassFish ESB
and Java CAPS 6. It is available from the OpenE&Basid can be installed into the
GlassFish ESB installation as an unsupported cosmgoithis is what we will do for
this Note.

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



Prerequisites
This Note assumes the use of the GlassFish ESB v2.1

Materials Provided in the Archive

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

The archive is named 00_HL7Processor_example_#ipand contains the
following objects (not that project directories,ntaining 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_AO0x_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\ docurents

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\ HL7Processor

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

2008-12-30 10:37:12 00_HL7\ prerequi sites\com eviwar 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\ prerequisites\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- nmodul 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 objetdsbe downloaded from the OpenESB
site are already in the archive and that sampleadatavailable in the data/sources
directory.

Obtain prerequisite components

The GalssFish ESB v2.1 distribution does not ineltiee HL7 Binding Component.
The HL7 Encoder is included in the distribution gamdinstalled. To make the HL7
BC available it needs to be downloaded from ther®SB site and installed.

Obtain and install the HL7 Binding Component anel L7 version 2.x XML
Schema Definition archive into your GlassFish EQBLvBoth will be used in the
development of the solution. How and why will bekned as we go along

The HL7 Binding Component is availablehdip://download.java.net/jbi/binaries/inst
allers/single-component/v2.1/nightly/latest/hl7myponent-installer.jaDownload
the installer to a convenient directory.

The HL7 version 2.x XML Schema Documents can berdoaded from the HL7
Encoder page at the OpenESB diti#p://wiki.open-




esb.java.net/attach/HL7BC/HL7v2XSDs.z[pownload the XML Schemas and unzip
the archive to a convenient directory.

Note that if you are modifying your supported GlassFSB v2.1 environment by
installing unsupported components it behoves ydaatik 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 wiess you can reproduce the
issue in a completely supported environment, sorgay need to restore from the
backup.

If you can’t download it, hI7bc-component-instaljar is available in the
prerequisites directory.

Install the HL7 BC

To perform installation of the HL7 Binding Componetart the GlassFish
Application Server that is bundled with the GlassHESB v2.1.

Open a command window in the directory to which gownloaded the HL7 BC
installer and issue the following command, usingryeersion og JDK instead of
mine, if they are different:

c:\jdkl.6.0 _16\bin\java -jar hl 7bc-conmponent-installer.jar

A Java-based GUI installer application will walkuwthrough the process.

® Component Installer

Steps Welcome - Component Installer

1. Welcome - Component
Installer

2. License Agresment Welcome to the HL7 Binding Component Installe
3. Glassfish Location

4. Netbeans Location

5 Compeonent Information The installer will install the following design and runtime bits.

6.  Installation Processing Click Customize to select runtime and /or designtime to install.

7

Summary of Installation

Runtime Component
Build: 090829 v
Version: 2.7 |
Codeline: main

Design Tooling

Build: 090831_2
Codeline: soa-deve5

Customize. .. |

Einish Cancel




W Component Installer B
Steps License Agreement
1. Welcome - Component
Installer License Agreement

Nm s

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

Please read the following license agreement carefully.

Version 1.0

1. Definitions.

License.

COMMON DEVELOPMENT AND DISTRIBUTION LICEMNSE (CODL)

¥ 1accept the terms in the license agreement

1.4, Executable means the Covered Software in any form other than Source Code.

1.1. Contributor means each individual or entity that creates or contributes to the creation of Modification

1.2, Contributor Version means the combination of the Original Software, prior Modifications used by a Co
ntributor (if any), and the Modifications made by that particular Contributor,

1.3. Covered Software means {g) the Criginal Software, or (b) Modifications, or {c} the combination of file
=2 containing Original Software with files containing Modifications, in each case induding portions thereof.

1.5, Initial Developer means the individual or entity that first makes Criginal Software available under this

Make sure to provide the correct data for this wind

W Component Installer

Steps Glassfish Location
1. Welcome - Component
Installer Glassfish Location

2,
3.
+
5
[}
7.

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

Choose installation folder of existing Glassfish Application Server v2.1

W Install JBI Runtime Component

Glassfish Installation Location:

|c:\GlassFishESBv21_16016\glassfish

Domain Type:

= Remote Domain

Domain Properties:

i+ Local Domain

Domain

Admin User

Admin Password

Master Password

Use Default

domain1

admin

|

Browse... |

< Back |

Einish

Cancel

Make sure to provide correct data for this wind@mwezll.




W Component Installer

Steps

Netbeans Location

1. welcome - Component
Installer

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

I TR

Netbeans Location

Choose installation folder of existing Metbeans &.5

[+ Install Designtime Component Plugins

Metbeans Installation Location:

|C:\GlassFishESBY21_16016\netbeans

Einish | Cancel |
W Component Installer x|
Steps Component Information
1. Welcome - Component
Installer Pre-install Summary
2. License Agreement
3. Glassfish Location Click Install to start the installation
4. Netbeans Location
5. Component Information
6. Installation Processing Runtime component hiZbe will be installed to the following Glassfish environment:
7. )
2L Ll Build: v2. 1- 1-b608-20080411
Version: 2.1
Location: C:\GlassFishESBv21_16016\glassfish
hl7bc designtime toolings will be installed to the following Metbeans environment:
Build: 200905151554
Version: 6.5
Location: C:\GlassFishESEv21_16016\netheans
< Badk Einish Cancel

You will get feedback as the installation prograsse




W Component Installer x|

Steps Installation Processing

1. welcome - Component
Installer

Installation...
2, License Agreement
3. Glassfish Location Flease wait while the installer installs hi7be designtimes and runtimes
4. Metbeans Location
5. Component Information Processing sun-hi7-binding
6. Installation Processing ANRNRNNNNNENNNNNNNENNNNENNEEEREEEN
7. Summary of Installation Checking for valid, installed shared libraries ...

Mext = | Einish [\J Cancel

Click Finish when done.

Once you start the GalssFish Application Serverthed\NetBeans IDE the HL7 BC
will be available.

| Projects | Files serv.. 41X
#- & Databases
,@. Web Services
@ Enterprise Beans (2.x)
E| Servers
Er{': p GlassFish v2

F-3 Applications

@ Resources

. ..... F M=

B-{p .

[ﬁ Service Engines

E}I&j Binding Components
----- H—Jsun—dambase—binding
----- H—jsun—email-binding

----- H—‘.lsun—ﬁle-binding

..... H-jsun-htn:l-binding

..... H_jlsun—jms-binding

----- H—‘.,sun-ldap—binding

----- H—Jsun—sdﬂeduler-binding
|5 Shared Libraries

-0 Service Assemblies

¥l




Optional 3" Party Software

7Scan

There are a number of*party software solutions that aid in dealing with7. One
handy solution is the 7Scan solutititp://www.7scan.comM/hile one can use it to
create and parse HL7 messages, which is handygammalso 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 mgta 20 day trial download was
available. | actually have a licensed copy so Initldownload and install the trial. |
assume the trial works the same way as a licerngagdoes.

Note that | am not associated with the company whicrelbgps and sells 7Scan. |
don’t know if it is good, bad or indifferent, amatdhe 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 develapgBI-based HL7 feeder project
later anyway.

Assuming you have a copy of the 7Scan tool youccanfigure 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 Builgh/figicon and configure the sender.

75can - [ADT_AOx_output10.dat]
. File Edit Search ‘iew ‘window Settings Help

B R
| & = . t 4
Forward Pres: Mext (e} TreeView TCP Log

- Magl: MSHI™ &S ystamdH ost PO MI2002030801 523080 T A0 ICTLID_2002030201 5291F2 2
- ban? bASHI™ RIS uztemdH nsd PHR DR IZ008091 011295610 T ANACT D 20023091011 295RIP
X

— General [rformatior Type

Display Name: |3ender_LocalHost 34001 \

IP &ddress: IIocthost = Server

Part: |34UEI1|

—HL? Meszage Fropeties——————————————————

Set Properties | & Help | & Cancel | ¥ Ok 'E 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) ==Bxiex)

« 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 thiehsr 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 messagestii®set 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. It no longer appears inlibeof plugins so it has to be
manually downloaded from, for exampletp://www.soapui.org/netbeansiore
specifically,http://sourceforge.net/projects/soapui/files/soamibeans-
plugin/3.0/com-eviware-soapui-netbeans-module-8r/download

If you don't do this you will not be able to usep80I as a web service testing tool.

If you don't have access there is a copy of thgiplmodule, com-eviware-soapui-
netbeans-module-3.0.nbm, in the prerequisites wingcinstall it from the
prerequisites directory using the “Downloaded” Talthe 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 and3lassFish ESB 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,evioesend 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 othigrgs 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 k*30828"UK"| | ||| ||| A20080908111907\r

PVL| 1| [ A2 1] | | GOOMGoodl aceAndr ewMAAAAAANANALN] | | 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 Definition

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 Processitic
* 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 HXXML 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.

' New Project ol 1]
Steps Choose Project
1. Choose Project Categories:
o :I Java
-] JavaWeb 5
Java EE 5 %5LT Module

Data Mashup Madule
Java ME ; : .
[ Web Service Testing Project

Gronvy _I; Inteligent Event Processing Module

1 MetBeans Modules
SOA
-] Samples

Description:

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

Note: For mare infomation, press the Help buiton and see the on+ine help section on Abeut
Cnmnasite Annlication Proiechs.

K0 [

. ”m Einish Cancel | Help |

Figure 0-4 Begin creation of a new Composite Applation

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



" New Composite Application Project

Steps Name and Location

1. Choose Project
2. MName and Location @ojectﬁame: |HL7Consumer_CA )

@m]'ect Location: IC:'I,JCAPSSU 1Projects'HL 7ProcessorGroup ) Browse... |

Project Folder: IC:‘I,JCAPSSJ 1ProjectsHL FProcessorGroup\HL 7Consumer _CA

v Set as Main Project

<gack | s |[ Ensh N concel Help

Figure 0-5 Naming the project and selecting projeciocation

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

x|
Steps Choose File Type
1. Choose File Type Project: [ HL7Consumer_CA =l
Z
Categories: File Types:
== =
-~ BB GuS SVG File =
e ML [ JavaSciptFie
] Other [ 350N File
Ei'] Properties File
[ Empty File
(W older i

Description:
Creates a new folder on your disk.

< Back I Mext = |:I Enish Cancel Helg

Figure 0-6 Create a folder inside the Process Fildéslder

Name the new folder HL7v2.

Steps Mame and L

1. Choose File Type
2.  Name and Location

Folder Name: IHL?\-'ZI

Project: JHL7Consumer_ca

Parent Folder: |src‘\jbiasa Browse... |

Created Folder: IC:\JCAPSGU1Projeds\HL?ProoeswGroup\J—IL?Conmmer_CA\srctibiasa\J—IL?\vZ

< Back Mext = | 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.



(Proj. 40X |Fies

=45 HL7Consumer CA
I‘Tél Service Assembly
E}E_‘-] Process Files

...... = B
+-i8 381 Modul
55 Test Find... Cl+F [ wsDL Document...
cut Cirlex L] XML Schema...
Copy Ctrl+C External XML Schema Document(s)....
peste culsv 5] External WSDL Document(s)...

Delete Delete
Rename...

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

(Proj.. 4 x| |Files

E-§% HL7Consumer_CA
@ Service Assembly
E}ﬁ Process Files

i EMoces I x|
Gl Test Steps Choose File Type
1. Choose File Type Project: | HL7Consumer_CA =l
2
Categories: File Types:
o 1 EsB ¥ML Document -
L ML XML Schema
(] Other DTD Entity
;| WSDL Document
A llE cthernal XML Schema Document(s)
%] External WSDL Document(s)
"L ¥SL Stylesheet
Purchase Order Sample Schema
- Bt imiaricos d
Description:
This Wizard will retrieve Schema documents and their dependendes,

| Service Azsembly - Navig

< Bk | Mext = i! Einish Cancel Help

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

Navigate to the hl7v2/2.3.1 folder containing thie7/H/2.3.1 XML Schema
Documents which were extracted from the ZIP arcdiewnloaded earlier, and select
the following XSD documents:

« ADT_AO01.xsd

« ADT_A03.xsd

» datatypes.xsd

» fields.xsd

* segments.xsd



@open x|

Look in: |[ﬁ 2.3.1

|#] ADT_a24.xsd
|#] ADT_A30.xsd
|#] ADT_A38.xsd
|#] ADT_A39.xsd
|#] ADT_A43.xsd
|#] ADT_a45.xsd

Kl

@ ADT_AS0.xsd @ CSU_C09.x=d @ EDR._R07.x=d a messages. xsd
|#] BAR_Povxsd |v R e ¥ EQQ_QU4.xsd %] MFK_MD1.xsd
|#] BAR_P02.xsd |%) DFT_P03.xsd |%] ERP_R09.xsd |%] MFN_MO1.xsd
|#] BAR_PO6.xsd %) DOC_T12.xsd [w Rl |#] MFN_M02.xsd
Sl %) DSR_Qolxsd |[®] MDM_TOL.xsd %] MFN_MD8.xsd
|#] cRM_CO1.xsd %] DSR_QO3.xsd |%] MDM_T02.xsd |%)] MFN_M09.xsd

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

Files of type: I,:,n|

I
¥5D fil -
Y == —I —| Open selected f

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

Click Finish to

import all files.

Steps

Specify Resource Location

1. Choose File Type
2. Specify Resource
Location

Select the type of the source location and spedfy the target location for the resource.
™ From URL

fntto://

{* From Local File System
Isd,ﬁle +fCfCEC 2008 JavaCAPS f00_HL7 jprerequisites/hl Pv2xsd 2, 3, 1/VxX_V02, xsd

Select the target location for the retrieved resource.
Save to Folder: I1ijectsWL?‘Processoerup\J—!L?‘Conmma_CA\wctibiasa\HL?\rZ Browse |

[~ Overwrite files with same name.

< Back Mext = | Finish D&J Cancel Help

Figure 0-11 Start

the import process

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

| Proj... A0 x|

| Files | Services |

F-[d JBIM
-y Test
Figure 0-12 HL7

Eld% HL7Consumer_CA
@ Service Assembly
£} Process Files
il ADT_AD1.xsd
-5 ADT_A02.xsd
@ datatypes. xsd
>@ fields. x=d
@ segments. xsd

ndules

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 A01 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.. 41 X||Files | Services. | | start Page x | [2Z] HL7Consumer_CA. cas:
[—J---\fﬁ HL7Consumer_CA
[£ service Assembly
E_j":ﬂ Process Files

B0 Hvz [ External XML Schema Document(s)....
- IBT Modules Local History A (] Folder..,
il Test BB WsDL Document...

Find... Cirl+F —

i ls] XML Schema, .

Poste Cirl+¥ |i'£| External WSDL Document(s). ..

Tools P VY 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 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 mptainvhatever component is
interested in processing them, as defined throbhgtComposite Application Service
Assembly, more of which later.

Configure the WSDL / HL7 Binding Component as falo
e File Name: HL7Consumer_CA_A01 _A03Delim_HL7In
» WSDL Type: Concrete WSDL Document
* Binding: HL7
* Type: HL7 Version 2 — Inbound



x

Steps Name and Location

Choose File Type File Mame: [HL7Consumer_CA_AD1_AD3Delm_HL7In
Name and Location

g

2.

3.  Abstract WSDL Details
4

5

[

General Settings )
Project: HL7Consumer_CA
HL7 Version 2 Settings S IH-7Cansumer_

Communication Controls Folder: I Browse, .. |

Created File: IcessorGrm.rpH.?Consuﬂa_CA\wc‘ﬁblasaH?Coﬂmer_CA_Ao 1_A03Delim_HL 7In. wedl

Target Mamespace: I.neﬁ:eans.org,’wsdl,(HL?Consumer_CAﬂ-!L?Consumer_CA_ADl_AE]'_’DeIim_HL?In

WSDL Type: " Abstract WSDL Document

{+ Concrete WSDL Document
Binding: 7 =
Type: .

< Back | MNext = [ ! Finisti 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 “Add One-way Operation”.

5 |
Steps Abstract WSDL Details

1. Choose File Type

2, MName and Location

3. Abstract WSDL Details
4

5

B

. General Settings
. HL7 Version 2 Settings
. Communication Controls

i Add Two-way Operation Remove Operation
[ Aled 2 new one-way operation

| (D Atleast one operation needs to be defined,
—

< Back INext= Eirish Cancel Help




Enter operation name “getA01” and choose ADT_AOhelet for the Request

Message.

Choose File Type

Mame and Location |

General Settings
HL7 Version 2 Settings ¥ | Request Message: |

i

2

3. Abstract WSDL Details Operation Name: Joetao1
4

5

6, Communication Controls

Request Message Type (M5H.S): |a||

W Select Element Or Type N
£l ByFie
Eh% HL7Consumer_CA
E1-fal| srcfiblasa/HL7v2/ADT_A01xsd

L‘+J I_‘&Qa Complex Types
E}ﬂ Elements

e MADT ADL = 0
€% ADT_ADLINSURANCE
| [-€% ADT_AOLPROCEDURE
E}[:a Simple Types
-] srefibiasa/HL7v2/ADT_ADZxsd
[l src/ibiasa/HL7v2/datatypes.xsd
[ [l srefibiasaHL7v2ffields. xsd
£
[E

H-Jil srcffbiasaHL 7v 2 segments. xsd
f-_] Remote References
B+ Buit-In Schema Types

O anyType
H anyURI (restrict
0 base64Binary (1

Operation Name

The name of a WSDL operation

() Request message for operation “getAl

]

[ ES

Browse... |

£l boolean
O byte Heln
O date [r=
- e ey e o 0 dateTime (1 3 |
Retrieving Location: fields._xsd -4| . | b
Found in document: file:/C:/GFESBvZl SH Frojet
File name aslready exists with the same content length ’ﬂ e | Help |
Retrieving Location: fields.xsd
Trswnd im Anmamant - Fila- /0 IETEQEG3T QO Drad
Figure 0-15 Choose ADT AO01 for the request message
“ ”
Enter “ADTMAO01” for Request Message Type (MSH-9).
=l
Steps Abstract WSDL Details
1. Choose File Type
2, Name and Location )
3. Abstract WSDL Details Operation Name: C Joetaor )
4. General Settings 2
5. HL7 Version 2 Settings < [V | Request Message: [ns:ADT_Am) Browse. .,
6, Communication Controls
Request Message Type (MSH@ |aDT~a01] )
Add One-way Operation Add Two-way Operation Remove Operation |

Message Type

E

The HL7 Message Type, the operation will handle. This should be the value of MSH Sth Field in incoming message. Ttmaybe &l to |

< Badk | Mext > Finish

Cancel

Help

Figure 0-16 Enter message type




Click Next.

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.

=l
Steps General Settings
1. Choose File Type
2. Mame and Location Endpoint Properties
3.  Abstract WSDL Details e
4. General Settings Transport Protocol Name : |tcp-ip ¥
5. HL7 Version 2 Settings S 5 5
6. Communication Controls R (lhl?.fﬂacalhost. Sl Q
Encoding Details
Use s ¢ Literaf ' Encoded
Encoder : Ihl?encoder—l.D
LLP Details
LLP Type : |MLLPv1 = |(End Data Character : |13 )
Start Block Character ¢ I11 Checksum I Enabled
End Block Character : IEB sistence ¢ I~ Enabled
Literal ﬂ
The use type which affects how the message is interpreted, The default is "encoded”™ d
< Back | Mext = Finish | Cancel | Help |

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.



|
Steps HL? ion 2 Settings
1. Choose File Type
2. Name and Location HL7 Yersion 2 Properties
3. Abstract WSDL Details Acknowledgement Mode ; & " Enhanced
4, General Settings i
5. HLY Version 2 Settings
6. Communication Controls MSH Properties
Validate MSH & [~ Enabled Processing Id: Ip LI
Sequence No : ™ Enabled ey sty e |2.3.1 ﬂ
Sending Application : |Sun Open ESEHL7BC
Sending Fadiity : |sun Open EsB HL7 BC
Encoding Characters : |*~&amp; Field Separator : |124
Message Properties
SFT Enabled : [ Enabled Journaling : [ 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 ¢ |It is a binding compaonent for HLT over TCP/IP connection
Software Binary ID : IZ.O
Software Install Date ; |
Original =
=
Defines the acknowledaement mode to use to acknonledas the hi7 transactions bt
|
< Badk | Mext > Finish Cancel | Help |

Figure 0-18 Accept default for the HL7 Version 2 Stings
Accept defaults at the Communications Controlsd@ioét Finish.

x

Steps C ication Controls

1. Choose File Type

2. Name and Location

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 = | Enish[: I Cancel Help

Figure 0-19 Complete the Wizard.

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



E HL7Consumer_CA.casa x]@ HL7Consumer_CA_AD1_A03Delim_HL7In.wsdl =

Source WSDL Partner ||E [[D ‘ m | @

@ http:/fj2ee. netbeans. orgfwsdlHL 7Consumer_CA/ML7Consumer_CA_AD1_AD3Delim_HL7In
EI@ Types
@ http://j2ee.netbeans. orgfwsd|HL7Consumer _CAHL7Consumer_CA_AD1_A03Delim_HL7In
{3 Imports
[—]@ Messages
-1 getADiRequest
LB partt
EI@ Port Types
El@‘ﬁ‘ hl7wsdIPortType
2-E) getant
'%_5 getAD1Input
[—]@ Bindings
&l hi7wsdiBinding
@ hl7:binding
2-E) getan1
= @ hl7:operation
E}'%_E getAdiInput
El hl7:message

I:—]a Services
-6 hiwsdiservice
- hi7wsdPort

= hl7:protocolproperties
-- hl7:communicationcontrals
=3 Extensibility Elements

B[ hizwsd

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
A01, 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 Mgss node and choose Add
Message.

[%] HL7Consumer_CA casa x| 5] HL7Consumer. CA_A01_AQ3L

Source | WSDL Partner |I-EM|£||EI

53 http://j2ee.netbeans. org/wsdl/HL 7Consumer_CA/HL7Consume
-3 Types

I’:E' d I‘;j http:/fiZee.netbeans. org/wsdlHL 7Consumer_CAML7C
£ ‘;\_'14 Imports
B-&3 w

B[ h| EasiE
E—'J\ﬁ Port ™
E‘r@?‘ hi7wsdlPortType

) hi7wsdioperation

LB i M =i

Figure 0-21 Trigger Add"Me'ss"ag'j.é fuhctionality

Ry

4

Rename the new node to getAO3Request by rightinticik and choosing Refactor-
>Rename.



@ http:/fiZee.netbeans. orgfwsdl/HL 7Consumer _CAMHL7Consumer_CA_AD1_AD3Delim_HL7In
-3 Types

@ http: ffi2ee.netbeans. orgfwsd|HL 7Consumer_CA/HL 7Consumer_CA_A01_AD3Delim_HL7In
ﬁ Imports
[=1+iZ3) Messages
E}IE getAl 1Request

E-B part Cut Crl+X
El-Z3 PortTypes Copy Cirl+C
B-@® hizwsdPortType  Paste Cirl+v
[—]ﬁ Bindings
; o Add »
E‘:‘b hlFwsdlBinding
Delete Delete

=3 Services
B @ hi7wsdiService Change Order....

= Extensibiity Elemen!  ggTo ,
- hizwsd FindUsages  Alt+F7
Refactor Rename...
. Maove... k Ctrl-+M
Properties
Copy...

[ TN B [Py PR -

Figure 0-22 Rename the message

Right-click on the partl node under the getAO3Rsgueessage and choose
Properties.

] [22] HL7Consumer. CA casa x| ] HL7Consumer CA_AD1_AD3D:

Source ,WParmer ||ELJ_|_||M|$

.[;_j http:/fj2ee.netbeans. orgfwsdlHL 7Consumer _CA/MHL7Consumer
Bij Types

E‘r@ http:ffj2ee.netbeans. orgfwsdlHL 7Consumer_CAMHLTCc
(_—j Imports

[—3‘_;5‘ Messages

=+ =] hi7wsdlOperationRequest

: (B partlns:ADT_AOD1
1[5 msgADT_AD3
B
) L—Jl\ﬁ Port Types Cut Cirl+¥
g hi7wsdp  Copy Ctrl+C
|§|@ hi7w  Pasie Cirl+y
: Delete Delete
=Lk H7wsds

Add Extension Attribute...

Remove Atirbutes,,

GoTo 4
Find Usages Alt+F7
-] Services ReEartr »
| |23 Extensibiity

= e I

Figure 0-23 Choose properties to configure part’'s aa 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_AO03aknt, click OK and Close.



gj htip:/fi2ee.netbeans. orgfwsdl HL 7Consumer_CA/HLFConsumer_CA_A01_A03Delim_HL7In

E] ':s Types

LR @ http:/fj2ee.netbeans. orgfwed|HL 7Consumer_CA/ML7Consumer_CA_AQ1_A03Delim_HL7In
i Imports
?Ll Messages

W partl [Part] - Element or Type il
E1-425 By File -

= % HL7Consumer_CA

!-:l - Services ':I @ arcfibiasa/HL7v 2fADT_A01.x=d
i l_:} 9 bigesdsin @ srcfjbiasa/HL7v 2fADT_AO3. xsd
de Ez(tensibility Bieri ; '“I _EQ Complex Types

Et- ] hi7wsdl L L«ﬂ s

E] ESWADT AD3 (instance of ADT_AD3.COT {
EI €% ADT-A03,PROCEDURE (instance of ADT_AQ03.PROCEDLIR
B Simple Types b
@ srcfibiasafHL 7w 2/datatypes. xsd
-@ srcfibiasafHL7v 2/fields. xsd
.ﬂ @ srcfibiasa/HL7v 2fsegments, x=d
l‘ "1 Remote References
1477 Built-In Schema Types
- anyType
B anyURI (fesiricts amy:
basec4Binary

E...{ﬂ

= |

=]

=

B boolean {restricts :anys
Sl byte (re

=]

=

=

Element or Typ
Select Element or

1 date e
dateTime (res
o dedmal (rest

Figure 0-24 Configure data type for the message par

Right-click the hl7wsdIPortType node, choose Adthase Operation ...
Ellﬂ getAl03Request

-  partlns0:ADT_A03
=R @ Port Types

hl7wsdlPortType

#H-(E) getant Cut Cirl+%
=3 Bindings Copy Ctrl+C
Eﬁ}_, hl7wsdlBinding F Paste Ctrl+v
B3 Services -
g hlI7wsdiService - Operation... k
Delete Delete Binding and Servicé*Port.

=R a Extensibility Elemen

&[5 hizwsd Add Extension Attribute. Documentation
Figure 0-25 Choose to add new operation to the emg port

Name the operation getA03, choose One-Way Operé&dio@peration Type and
select getAO3Request message as Input. Click Qi¢raplete the wizard.



W Create New Operation x|

Operation Mame: Iget.ﬁ.US

Operation Type: IDneJLﬂJay Operation LI
Input: ns:getAl3Request] LI
Message Part Mame Element Or Type
partl wsd:string

DK[-: I Cancel | Help |

Figure 0-26 Name and configure new operation

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

':%% inputl Message="getAl3Request
E]@ Bindings
ey
#-[= h7:bindng  Cut 2
9O gewor [ Copy o1+ based bndg]
=5 Services Paste Ctrl+V
| Q hiFwsdlService Documentation

=5 Extensibility Elemer
&7 hi7wsd

Delete Binding Operation
Change Grder... Database Binding

Email IMAP Bindi
GoTo ] -

I Email POP 3 Bindi
Find Usages Alt+F7 =
Email SMTP Binding

Figure 0-27 Add new Binding Operation

New binding operation with empty input2 node is edld

EI@ Bindings
E}@}, hi7wsdlBinding PortType ="hl7wsdIPar{Type
@ hl7:binding
#-E) getaot
=0
E-SF inputl
[—:Ia Services
g hl7wsdlService
Figure 0-28 New, unconfigured Binding Operation

Right-click the inputl node, choose Add, choose IM&&sage.



Elﬁ Bindings

E}@}, hiFwsdlBinding PortType="hl7wsdlPortType
@ hi7:binding
#-E getan1
E-E) getAos

97

=3 Services Cut Ctrl+x
Q hl?wsdlServic Copy Cirl+C

El-3 Extensibiity Elem  paste Ctrl+v
B[ hizwsd

Documentation
Delete
Change Order...
Figure 0-29 Trigger Add HL7 Message to the BindingDperation functionality

Right-click hl7:message and choose Properties.

EI@ Bindings

E}@}, hiFwsdlBinding PortType ="hl7wsdlPortType
@ hl7:binding
#-E getant
E-E) getA03

=123 Services Cut Ctrl-+X
#- @ hi7wsdiService Copy Crl+C
223 Extensibility Elements Paste Cirl+v
&[5 hi7wsdl -
Add
Delete Delete
Go To Source

e

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

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

=) getAl3
ﬁ inputl Message="getAl3Request
3 tdees x
E}@} hi7wsdIBinding PortType="" = Message
@ hi7:binding part part1 LI
@ getall = Encoding
El@ gfmm use encoded j
E‘%E input1 encodingStyle hl7encoder-1.0
EI@ Services Syl )
- @8 hiwsdiService _ ; _ _
Eﬁ Extensibility Elements when use is encoded, this attribute defines the encoding style

®-[7 hi7wsd

Figure 0-31 Configure hl7:message properties.



Right-click getA03 node, choose Add, choose HL7 r@pen.

-z Bindings

E}@}. hiZwsdIBinding
@ hl7:binding
m-E) getAnt

E|.... @En'i" cut Cirl+X
. E Copy Ctrl+C
=3 Services Pasts S
Q hlFvwsdlS: Documentation
B Extensbility | =50
ﬁ hi7wsdl Change Order...

Figure 0-32 Add HL7 Operation to the Binding Operaton

Right-click hl7:operation node, choose Propergder ADTMA03 into the
messageType data entry box and close the dialogue b

El@}, hi7wsdIBinding
@ hl7:binding
m-E getaol
5O setos
’ @ wperaﬁon B Mez=zageType
E}ﬁ input1 messageType ADT"AD3

_,— T A -
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 i SDL Port swim line and choose
Load WSDL Port...

|Proje.. 40 X[ |Fies || Services %] HL7Consumer_CA.casa x| | HL7Consumer_CA_AO1,

E\% HL7Consumer_CA Source | Design ‘ |:||:j:u ‘ Daa u;:,l 2
WSDL Ports

-3 Process Files

B3 HLv2
© [ ADT_ADL.xsd

8 a0 T

@ batch.xsd Add WSDL Port...

-l datatypes.xsd

[ef| fields.xsd i Auta Layout

: & messages.xsd Properties

“[gf] segments.xsd

Figure 0-34 Triggering Add WSDL Port functionality



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

] HL7Consumer_CA.casa x| 5] HL7Consumer_CA_A01_A03Delim_HL7in.wsdl x|

Source Diesign | DD|;||| DE | || $|

WSDL Ports JBI Modules

x

oK Cancel
l’\%

Figure 0-35 Select the WSDL Port to load

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

| | Palette
= WSDL Bindings

|=! database | [= file i [= fip

WSDL Ports =1 Service Units
i |51 External

E’fr_l._ p=c = Endpoints

T <Z 2 Consume 3 _»Provide

h7wsdiFPort

.
o
"
-

P
file

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 getA01 from the drop down menu that apmeai<lick OK.



Edf
5
I

<

hiTwsdIPort

Eif

FILE

P
L4
casaPortl

[ x|

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

getAl3 !!

cos |

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. Choose

Existing File”. Accept defaults for other propestiand click OK.

CEE— x|

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

Operation: [ - |

File Write
File Name* (pattern): IADT_ADx_ouu:uut_%d.xml

{1 ] Path™: |C:\GFESBY21_SH_Projects\00_HL7\data Browse. .. |

E Is Relative To: I{Not Setx j

File Exists: {~ Rename Existing File
f* Qverwrite Existing File

" Append to Existing File, Delimited By:

Payload Processing

Message Type: Ixml ;I
¥50 Element/Type: Ins:ADT_AIIIl - |
Encoded type: I

oK [E I Cancel

Figure 0-38 Configure file to which to write A01s

Append to



Click the paper and pencil icon on the File BCestthe getA03 from the drop down
and click OK.

NSDL Ports JEB| Modules
| 20—as

i <l
v CN

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

o operaton: [

2w
e getAnl
casaFortl

Figure 0-39 Trigger configuration of the File BC fa the ADT A03 operation

FILE

Make sure to configure the file name, the outpreatory and all other properties
identically to what was configured for the otheeogdion 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.

File Write

File Name™ (pattern): IADT_ADx_nuh:uut_%d.xml

i ] Path™: |c:\GFESBY21_SH_Projects\00_HL7\data Browse... |
{11 Is Relative To: |<Not Set> ;I
File Exists: i~ Rename Existing File

{+' Overwrite Existing File

¢ Append to Existing File,  Delimited By:

Payload Processing

Message Type: |me

%50 ElementType: InsEI:ADT_AEIE

Encoded type: |

OK é I Cancel

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

Build and deploy the project.



E] HL7Consumer. Ch.casa ® _X. HLTCM_BA_A

hivwsdIPort

E}

ALY

casaPort

Figure 0-41 Build and Deploy buttons

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

If you have the 7Scan tool installed and configuetalk to a HL7 listener then you
can test the HL7 Consumer project by submittingg &01 and A0O3 messages.
Section “Optional 8 Party Software” discusses the 7Scan and giveihdwerview
of how to configure it as a HL7 sender.

If you don’'t have 7Scan, or another HL7 client ntipeoceed 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.

7Scan

File View Settings Help

DEI%EI%I?E?

Figure 0-42 Trigger Open File functionality

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



75can
File ‘iew Settings Help

H sBER| 27K

Look in: I@snurﬂes j = = 2

%] ADT_ADx_output1.dat u ADT_ADx auu:utsnunn dat
| %) ADT_ADx_output2.dat :
%] ADT_ADx_output10.dat U ADT_AD3. one. tx. dat
%) ADT_ADx_output50.dat

%) ADT_ADx_output100.dat

%] ADT_ADx_output5000.dat

File name: |ADT_Au1_one_u.dat Q»ent |
Files of type: INI Files () =l Alca’m

[ Filter Messages Set Filter D ptians | 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 “Optiofi@ &ty Software”. If not, create and
configure one.

7Scan - [ADT_A01_one_becdat]
[ Fl= Edit Search View Window Settngs Help

FLH BB S TR

Tepdp = . = . 4+ 1

Back Forward Pries Mext (e} TreeView TCP Log

- MWSH-1: ]

- MSH-2: "N
- MSH-3: Spstemd,

- MSH-4: Hosh

- MSH-5: Pl

- MSH-B: kDM

- WMSH-7: 20020908111907
- MSH-8:

- MSH-3: ADT AN
- MSH-10: CTLID

- MSH-T4;
- MSH-15: AL

- MSH-16: ME

- EWM: EYMIA0T120080908111307 ) avaCaRSE™" " """ ISERS

- PID: PIDAA00001 07" "Hoss " MR “H oK essel “Ahigail ™™™ 1194601011 2304517 South 3rd Circle
- P PTG 00 " Goodlace ™ Andres™ " A IERB IR 20020305111 907 51 T|

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
. 4:' - E:;itl'“\sgl ‘ ) %

Print Msg1 (5] TreeView TCPL

m cutbo:

DMIEDDBDSDBHHD?II.L\DT A[

Cancel

o WA AL

- MSH-S: Pl

- MSH-E: MO

- MSH-7: 20080308111307

- MSH-S:

- MESH-3; ADT A0

- M5SH-10: CTLID_20080308111307
- MSHAT: P

- MEH1Z 2.3

- MSH-13:

- MSH-14:

- MSHA1S: AL

- M5H-16: NE

- EWM: EVRAM IEDDSDSDS‘I 1 SD?IIU avaCﬁF’SBMMM“USEHS

Figure 0-45 Send a message

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

"75can - [ADT_AD1_one bodat]

. Blle Edit Ssarch  Miew \indow  Setbings  Help
[(DSH|s 2BAS 2N
i & =5 _ 1t 3 [
Back Forward Prey Next Up  {TreeView TCPlog =
| =8 Msg1 MSHI""\&ISystemAIHosﬁlF‘IIMDMlNUBDSBB'I'I'ISU?H#DT .&DHCTLID 2DDBD‘E|DB'I'I190?IF'I231III.-’5.L I:

e

Il TcpLog for C\CEC2008]avaCAPS\00_HL7\da I:a\sourﬂs\nDT .ﬂlli ; = |EI|_J-

Dizable Tep Log: |

Sender_LocaHost_34001: Twing to connect to remote server
Sender_LocaHost_34001; Successiully connected to remote server
Sender_LocaHost_234001; Sending Message (1

MSH| %85 ystermd]H osd PO M 200209081 11307 a0 T A0 CTLID 20020903111 9071P12. 3 1IBLINE
EWMIA011200809051 11307 avaCAPSE™ ™" LUSERS

PID[000010°" " Hoss MR "HoslK essal"Abigal ™" "1 94601011 2304517 S outh 3rd Circle™ "D ownhamn
Market"England - Norfolk ™20 UK (200803081 11307

P IGO0 "Goodlace ™ Andrew™ """ FAIMIIE MR IR 200809081 11907 S T MM
20030908111907

|

Sender_LocaHost_34001: Received Ack:

MSH|™&PIIMDMIS psterd|Hos4 200809081 119074 CKICT LID_20030908111907|F|2.3.1
MEARAICTLID_20080308111307
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_bc.dat]

.Eile Edit Search Wiew Window Settings  Help

EEEIEEREEL
e | & 05 .t 1 @@ B

Back Forward Brey. I [=5 (e} TreeView TCF Log

- Msgl: MSH[™ IS pstema|HazAlPIMD W[2008031 1033024040 T “A03ICTLID_20080911033024|P|2. 3. 1[IAL | Sea

-

Il Tcp Log for C\CEC2008)avaCAPS\00_HL7\data\sources\ADT_A03 one_ tcd

N

Dizable Tep Log |

Sender_LocalHost_34007: Trying to connect to remote server
Sender_LocalHost_34001: Successfully connected ta remate server
Sender_LocalHost_34001: Sending Meszage [1 )

MSHI™\ES ystemdHosA Pl IMD MI20080911033024(40 TAD3ICTLID_20080911033024/P12. 3.1 IIALINE
EYMIA03(20080911033024|I avaCaPSE™ """ "USERS

PIDAIA000010" " Hasd "MRA “HosalK.essel"Abigal ™" "1 34601011 23045MII7 Sauth 3rd Circle™" Downhan
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1

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

Navigate to the directory configured as outputawey for the File BC and view the
two HL7 XML messages in files named ADT_AOx_outputxml.

3 Cooktop - [ADT_AOx_output_0.xml - stylesheetd1.xslxle - ADT_A0x_output_0.xml : stylesheetd1.xsl *]
/) File Edit ¥ML CodeBits Tools Options Web Window Help

D[e(E[ v[4] wiEe=] o] o <[~ o Bl &

source (i) | xpath console | stylesheet(xs) | result | resultfhtmi) |
<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 - stylesheetdl.xsl.xle - ADT_AOx_output,

File Edit ¥ML CodeBits Tools Options Web Window Help

D] (| i) L*—S'IIEIIIﬁIQI «I-PIQI 2@ S

source [X'H'IU |x|:|at’r1 console I stﬁesheet{xsl} I result I result{htmfj I
<ADT_AO3 xmlins="urn g:v2xml"” xmlns:xsi="http:
<MSH>
<MSH. 1> | </MSH. 1>

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

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

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

<MS5G. 2>A03< /M5G. 2>
</MSH. 9>

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

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

HL7 Feeder

The HL7 Feeder project will read a file containomge or more HL7 delimited
records, both ADT A0l and ADT A03, and will use tie7 Binding Component to
send them to the HL7 Listener we developed in tiegipus section.

Alas, to send HL7 delimited messages out the HL&®@cts to be fed HL7 XML
records that it will ‘encode’ to delimited formag¢tore 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 effitif this double conversation was
not required but this is what the HL7 BC does sawst accommodate ourselves to
the inevitable until and unless this requirementeiaxed.

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

The conversion logic is handled by the HL7 Encaneoked directly from the
Binding Components. We will add both Binding Congmbé to the Composite
Application Service Assembly, wire them together @gaploy 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 naiyide detailed screenshots for
some of the steps.

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

In the previous section we used the ADT_A01 and AB03 XML Schemas to
instruct the HL7 BC to accept and ‘decode’ bothhafse 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 ‘genericZ Mersion 2 message XML
Schema Document.

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

« ADT_A01.xsd

e datatypes.xsd

» fields.xsd

* segments.xsd

Rename the ADT_AO01.xsd to HL7_ANY.xsd.

Open the HL7_ANY.xsd schema and switch to Sourcdeano

|Pro.. 4 X || Fies | | Bervices | %] HL7Feeder CAcasa x| StartPage x| L] HL7_ANY xsd x]
'E\f'o HL7Consumer_CA Source Schema Design | B E-N- | Iﬁ % 5 E%|
Eli% HL7Feeder CA - -
™ : 2z Ix:?ml version ="1.0" encoding="UIF-8"2>
- [ service Assembly 2
l'—:lf,j.l Process Files 5
B HL7v2 "
- feil HLZ_ANY.xsd 2| L
@ batch.xsd o
6 [c] <xsd:schema
- @ datatypes.xsd 5 i
i — 7 ®xmlns:xsd="http://www.w3.0rg/ 2001/ XML
i @ fields. xsd ¥
= g b s="urn:hlT-org:vZEmnl"™
S @ messages, xsd 2 "
o= g = 11 7="urn:com.sun:encoder-hl7-1.¢
[l segments.xsd g
gl marmetilameanacre="arn'hl T-nro:w2=mi1® =n

Figure 0-50 Open HL7_ANY.xsd in Source mode

Replace lines 21 through 69, inclusive, with thiéfeing:

<l--
MESSAGE
-->
<xsd: el ement nanme="MSG' type="M5G 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 o>
</ 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="1]ax"



namespace="##any"
m nCccur s="0" nmaxCccur 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"7?>
<xsd: schema
xm ns: xsd="http://ww. w3. or g/ 2001/ XM_Schema"
xm ns="urn: hl 7-org: v2xm "
xm ns: hl 7="ur n: 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 "
name="HL7 v2 Encodi ng"
namespace="urn: com sun: encoder - hl 7-1. 0"
styl e="hl 7encoder-1. 0"/ >
</ xsd: appi nf 0>
</ xsd: annot at i on>

<l--
MESSACE
-->
<xsd: el ement name="MSG' type="MSG CONTENT" >
<xsd: annot at i 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" nmaxCccur s="unbounded"/ >
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: schema>

Save the XSD and switch to Schema mode.

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

Let’s create a new concrete WSDL Document, HL7Feedléd HL7 ANY_HL70ut,
using the HL7 binding of type HL7 Version 2 — Outind.



x

Steps Name and Location

Choose File Type File Mame: | CA HL7 ANY HL70ut
Name and Location

E

2.

3. Abstract WSDL Details
4

3

|3

General Settings
HLY ¥ersion 2 Settings

Communication Controls Folder: I Browse, .. |

Created File: Iects\UO_l-ﬂ__MipmcessorerpH_?Feer}a'_CA‘!,src\jﬁasa\_CA_J-ﬂ__?_ANY_HL?Dut wedl

Project:  |HL7Feeder_CA

Target Namespace: Ihth:l:ﬁj?_ee netbeans. orgfwsdiHL 7Feeder _CA/_CA_HL7_ANY_HL7Out
WSDL Type: " Abstract WSDL Document
{+ Concrete WSDL Document
Binding: [HL7 =l
Type:

< Back | Next = Fini=t Cancel Help
L\!

Figure 0-51 HL7 Outbound Request

Click Add One-way Operation.

W New WSDL Document x|

Steps Abstract WSDL Details

1. Choose File Type

2. Name and Location | |
3. Abstract WSDL Details

4,
5
[

General Settings - -
HL7 Version 2 Settings Add One-way Operation | Add Two-way Operation | Hemove Bpersbon |
Communication Controls F

I Add & new one-way operation
=] @) Atleast one operation nesds to be defined,

< Badk | Nexi> | Fimish | Cancel | Help |

Name operation “getANY”, click the radio button néx “Request Message”, browse
to MSG element and choose it.

P Hew WSDL Document ..)il

Steps Abstract WSDL Details
1. Choose File Type
2. Name and Location =
3. Abstract WSDL Details Operation Mame: IgetAN‘F
4, General Settings i
5. HL7 Version 2 Settings Reguest Message: | Browse. .. |
6. Communication Controls

 Select Flement Or Type x|

E+423 By File =

E-§8 HLFeeder_caA
E! @ srcfibiasa/HL 7v2/ADT_ANY.x=d iration

-5 Complex Types

-3 Elements ?
| I

-] Simple Types LI
srcfjbiasa/HL 7v 2 /datatypes. xsd

srcfibiasa/HL 72 ffields. xsd

srcfibiasa /HL 7v2 fsegments. xsd e
Remote References.

Operation Name

The name of a WSDL operation

(D Request message for operation "get

Figure 0-52 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.

W New WSDL Document _ e x|
Steps General Settings
1. Choose Fie Type
2, MName and Location Endpoint Properties
3.  Abstract WSDL Details .
4. General Settings Transport Protocol Mame ¢ |tcp-ip -
5. HL7 Version 2 Settings . . ;
B Comumted k] B biate Location & |Ri7:/flocalhost: 34001
Encoding Details
Use: " Literal  + Encoded

Encoder & Ihl?encnder—l.ﬂ

LLP Details

LLP Type : |MLLP\-'1 + | End Data Character : |13

Start Block Character : |11 HLLP Checksum I~ Enabled
End Block Character : IZB Persistence : I~ Enabled

MLLP Version 2 Properties

Mo. of Retries on Receipt of Nak : |0
Time Interval between Retries : I[J
Time Duration to Wait for Ack / Mak : Ig

Location

Lol v

The connectivity information to connect to HL7 Server. Farmat hi7:{fip:portnumber

< Badk | Mext = Einish Cancel | Help |

Figure 0-53 Confirm General Settings

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

| Proje.. 41 x| | Files | | Services 1] HLT_ANY xsd % | 5] HL7Feeder_CA_HL7_ANY_HLTOutwsdl x| [x

¢J& HL7Consumer_CA S| - Deson | DI:_":|D ‘ = | By ‘ e
-8 HL7Feeder CA _J.JJ.J

[ Servies Assembly Fr—— WSDL Ports

El':'ﬂ Process Files
=i HLv2 /

LR HL7_ANY.xed

@ batch, xsd

B o x|
o[l fields.xsd

“ el messages.xsd Available WSDL Ports for:

@ segments, xsd
----- g_i] HL7Feeder_CA_HL7_AMY_HL FOut.wsdl
@ 18I Modules
G- Test

Figure 0-54 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 namddTAAOX_output%d.dat from the



data directory. Make sure to check the Multiple é&tds checkbox, specify \r\r\n for
Delimited By and check the Remove Trailing EOL dtiexx. Then click OK.

x
File Polling
File Mame™ (pattern): I#.DT_ADx_ouu:ut%d.dat [~ IsRegex
& | Polling Directory™  |C:\GFESBv21_SH_Projects\00_HL7\data Browse... |
@ Polling Directory Relative To: |<Not Set> ;I
Polling Interval {ms): |1[J[J[]

[~ Enable Archive Details,.. |

Record Processing

¥ Multiple Record Delimited By: I ¥ LI
[~ Maximum (Bytes) Per Record |1

Payload Processing
Message Type: Ixml ;I
¥5D Element/Type: ||'|5:MSG __l
Encoded type: I

[~ Forward as Attachment

RemowveEQL

L L

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

Cancel |

Figure 0-55 Add File BC to the Service Assembly, 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.



wdl | [ HufFeeder CAwed* x| 4|4 w| O || fiemessage
Source | WSDL  Partmer I_ﬂl il S ) opee
: — flze encoded
EJ HL7Feeder_CA encndingStyle hi7encoder-1.0 )
Cﬂ Imports
l [@ .. fibiasaHL7Feeder CA_HL7_ANY_HL7OUt.wst ﬁleTyp-e
I {:_T“ Messages forwardAsAttachment
E-ig PortTypes deleteFileOnRead
'_El@‘ﬁ’ dummyCasaPor tType fietame ADT_ADx_outputed.dat
E‘:&J Bindings fileNamelsPattern true
@h aasaBinding1 PortType ="n=:hi7wsdiPortType fileMamelsRegex
""" (= fle: bmdmg pollinginterval 1000
D @ getANY part parti
@ fileoperation removeEOL true
E o gelANTiIouE addEOL
. - l—] s multipleRecerdsPerFile true
[—Jﬁ Services . maxBytesPerRecord
"Q casaService1 recordDelimiter rin
----- i3 Extensibility Elements S
B S ]

Figure 0-56 Fix the File BC WSDL to support ‘decodig’ of delimited HL7 messages

Switch back to CASA editor, build and deploy thejpct.

Source Design | | EE" | @

WSDL Ports

FILE

casaFort!

ED

H L7

hi7wsdIPort

Figure 0-57 Build and deploy the project

Copy the sample file, ADT_AOx_outputl.dat, fralata/sourcesto data directory to

provide input for the File BC.

| |J Address |[|i'| C\CEC2008]avaCAPS\D0_HL7\data\sources

|5 ¥ilisoft Corporation 7_.-"
El '§ My Computer

f =l G C_Drive (C:)

3 hermes r/

D capssz F

El [ CEC200815vaCaAPS

! B E 00_HL

k

! o eeder_CA_casaServicel_cz
k

123 sources
[ documents

*| Folders =
E o B
() 5naglt Catalog ]
[ telecom-ngt ...___.-
(T webEx -

Figure 0-58 Provide input for the File BC.

| Mame =

tputl.dat
%] ADT_ADx_outputz.dat
| %] ADT_ADx_output10.dat

| %] ADT_AOx_output50.dat

|%] ADT_A0x _output100.dat

| %] ADT_A0x_output5000.dat

%) ADT_ADx_output50000.dat
%] ADT_AD1_one_tx.dat

|#] ADT_AD3_one_tx.dat




Observe the output file, ADT_AO0x_outputn.xml, produced by the HL7 Consumer
we developed in the previous section.

|J ﬁgdretﬁl:'_'? C:\CEC2008JavaCAPS\00_HL Mam\

Folders x MName = I Slzﬂ_T
[ () Snaglt Catalog d |i:jHL?FEEder_CA_msaSer\rice1_casaPort1_1?B?’?95643 Fi
[5) telecom-ngt i Ao i

) WebEx % ADT_ADx_output_10.%ml KB A

I3 ¥ilisoft Corporation

= ,f My Computer a Cooktop - ADT_ADx_output_103ml - stylesheet0l.asslade - ADT_ADx_output 10

= G C_Drive (C:) File Edit XML CodeBits Tools Options Web Window Help
2 fume Dls(m| 5] =fa)s] o) ol «[+| 0| 3lc| & s
# |0 CAPSS2
= [ CEC2008JavaCAPS QADT ADx_output_10.xml - stylesheet01.xslxle - ADT_ADx_output_ 10.xml : styld
B 300 H7 source Ganl) | xpath cansole | smesheet(xsn | resut | resultimi) |
B 3 data <ADT_ACQL xmlns="urs rg:vZxml"” xmlns:xsi="http:/ www.
<M5SH>
I,J HL7Feeder_CA_casaSer ZMSH. 15 |</MSH. 1>
| sourees <MSH. Z>A~\&amp; </MSH. 2>
|2} documents <MSH. 3>
[ () HL7Consumer_CA <HD. 1=5ysTemi</HD. 1»
B 3 H7Feeder_cA Mok 3=
I il Areeder | <MSH. 4>
& |2 build <HD. 1=HOSA< /HD. 1>
[ dist </MSH. 4=
e <MSH. 5>
praj <HD. 1»PI</HD.1>
B i3 src </MSH. 5>
) conf «M5H. 6>
o <HD. 1>=MDM< /HD. 1>
B 3 jbiasa </MSH. 6>
= <MSH. 7>
[# | jbiServiceUnits <T5.1>2008090801529<,T5. 1>
= </M5H. 7>
Q mt. ' <M5H. 9= )
[# ) prerequisites <M5G. 1>ADT</MS5G. 1>
¥ |Z) 01_GFESB <M5G. 2>A01</MSG. 2>
# ) 02_MDM </MSH. 9>
1
& 03 <I‘- :,H J_CI>CTLID 2008090801529« /M5H. 10>

Figure 0-59 HL7 XML output produced by the HL7 Consumer

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 manudiyisted 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 messagesemeane at a time.

‘\\SWSDL Ports JBI Modules
x
[=l Consumer
Service Name {HL7Feeder_CAjcasaServicel J
Endpeoint Name cazaPort! J
[=Provider
Service Name Thitp:fi2ee .netbeans.orngdIML?Feeder...J
Endpoint Name hIFwwslPort [
[=I Throttling Extension

hiTwsdIFort Max Concurrency Limit 1

= Redelivery Extension
Max Attempts
Wait Time
On Failure ;I
casaPorti<->hiTwsdIPort [7]

Figure 0-60 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 conteettexrlCustom Discharge XML
format which is the feed to the Intelligent Evenvéessor-based Excessive Length of
Stay solution, discussed Imtp://blogs.sun.com/javacapsfieldtech/entry/gliassfesb
illustrated_solution_developmeddva CAPS Essentials IEP Lab. In order to provide
appropriate data to the IEP solution we need tkwat the length of stay in days,
based on the difference between the Discharge &wmt¢he Admission Date
contained in the ADT A03 Discharge message.

As a generally useful thing we will develop an B¥sed Web Service that will
accept two dates and return a difference in dagsdsn them. This section walks
through the process of developing and testinguitilisy.

Note that there are at least three ways in which aepsédava logic can be invoked
from a BPEL 2.0 process — using a Web Service imptgation, 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 Javsiriass Integration (JBI) word and
are entering into the Java Enterprise world. ThewiNl 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 JavaEE->EJB Module project call&iSVateDiff.

W New Project x|
Steps Choose Project
1. Choose Project Categories: Projects:
N ¢+~ Java «| £ Enterprice Application -
- Java Web A4 Enterprise Application with Existing Sources
 Java ME &3 EJB Module with Existing Sources
o @ Enterprise Application Client
e[ 1] Groowy RS R e s DN
[71 MetBeans Modules LI ':i | &
Description:
Creates a new Enterprise JavaBean (EJB) module in 2 standard IDE project. Standard
projects use an IDE-generated Ant build script to build and run your project.

< Hack | Mext = [ ! Emnish Cancel Help

Figure 0-61 Create EJB Module project



x

Steps

Name and Location

1. Choose Project
2. MName and Location
3. Server and Settings

ProjectName:  [WSSDateDiff
Project Location: IC: \GFESBv21_SH_Projects'00_HL7\HL 7ProcessorGroup Browse. .. |

Project Folder: |C.'".GFESB\-'21_5H_Projeds\0U_I-H.M?PmcessmGrmm‘uWSSDabeDiFF

[~ Use Dedicated Folder for Storing Libraries

Libreries Folder: |

Different users and projects can share the same compilation
libraries {see Help for details).

[~ Setas Main Project

< Back | Mext > 'E I Firiish Cancel Help

Figure 0-62 Name the project WSSDateDiff

We are developing a Web Service implementationgugie “Implementation First”

method, that is we will implement the service usidgb 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.

x
Steps Choose File Type

1. (Choose File Type
o w®y

Project: &%) wssDateDiff =

I
|18 web Service from WSDL
= @ web Service Client
19 Secure Token Service {STS,
R scor=To= £ =l
Description:
Creates a skeleton web service. Web services are reusable software components that =
semantically encapsulate discrete functionality. Web services are accessible over standard -

"
1ELE
1]

| Next > Firiish Cancel | Help |
l'\g

Figure 0-63 Create a new web service

Name this service WSSDateDiff, give the packagentiree pkg.WSSDateDiff and

click Finish.




x

Steps Name and Location

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

Project:  |WSSDateDiff

Location: |Source Packages

Ll Lo

Package: | phg.WSSDateDiff

f* Create Web Service from Scratch
(~ Create Web Service from Existing Session Bean

Enterprise Bean: I

|

< Back | Mext = | Ensh|: I Cancel Help |

Figure 0-64 Complete wizard sequence

Define the web service interface be defining théhoe 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 Name: [opDateDiff
mo C - - E
Return Type: |l Browse... |
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 0-65 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 0-66 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 0-67 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 0-68 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 0-69 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: 28080/ 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 0-70 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 0-71 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 0-72 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 0-73 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 0-74 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-?S Service Response



There are a variety of ways in NetBeans to impldmesb 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 0-76 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 0-77 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 a SOA->BPEL Module project, CommonXNthcontain the XML
Schema and WSDL documents for the web service Wéecreating shortly. The
skeleton commonXML.bpel object can be deletedwilitnot be used.

' New Project ] l!
Steps Choose Project
1. Choose Project Categories: Projects:
Z o i [] MetBeans Modles =] % Composite Application 2
3 soA Be
-] Samples j U5 X5LT Module =]
Description:

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

< Back | Next = I fEriish | Cancel Help |
W New BPEL Module o x|
Steps Name and Location
1. Choose Project QProject Name: ICommon}{ML| {)
2. MName and Location

Project Location: IC:‘I,GFESBVZI_SH_Projetts'l,[JD_HL?'l,I-IL?'ProcessorGroup Browse. .. |

ProjectFolder:  |3FESBY21 SH_Projects\00_HL7\HL 7ProcessorGroup CommonXML

v Setas Main Project

—=

< Badk | Next = | I:Efmsh I Cancel | Help |

Our web service will accept an input Date/Timer&fyithe format String denoting the
format of the input Date/Time and the format Strilgnoting 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.



|Pr.. 41 X||Fies | |Services |

-5 CommonXHL
R s B o cess Files

[ Referenced | External XML Schema Document(s)...

& HL7Consumer_C
-4 HL7Feeder_CA

Local History ]

l¢] %ML Schema...

#- @ WsSDateDiff Find...

[ wsDL Document...
S Folder...

m-E) wssDateDiff_w!

cirl+y & BPEL Process...

x

BT —

Steps Choose File Type
;_- Choose File Type Project: {5 CommanXML |
Categories: File Types:
] esB =]

= I

Description:

|;§] XML Document =
1

BB merm e

[:| S0A =l

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

WAL A e L

< Hack | %xt} I Eristy | Cancel | Help |

Figure 0-78 Trigger create new XML Schema functionkty

Name the Schema ConvertDateMessages and clickFinis

x

Steps

Name and Location

1. Choose File Type
2. MName and Location

File Mame: IConuertDateMessages|

Project: {commoromaL
Folder: |src Browse, .. |

Created File: I'l_SH_Projeds\ﬂo_}ﬂ_ﬂ-ﬂ_?ﬁocessorGrm:p\Cmnm\@'c\Converﬁjaha'-}essages‘xsd

Target Mamespace: Ihth:l:mel.neii:eans.org,‘sd‘nemafConvertDateMessages

< Badk | Mexts: | Finish &! Cancel Help

Figure 0-79 Name the schema

Right-click Elements and choose Add Element ...




@ ConvertDateMessages. xsd x]

Source Schema Design | [[DIIEE | [ . ] | gl
@ https ffxml.netbeans. orgfschema/ConvertDateMessages
----- i Attributes
----- % Attribute Groups

----- @ Complex Types

----- S

..... 61 Groups Paste Cirl+V

Figure 0-80 Trigger Add Element

Name the Element ConvertDateRequest and click CdCtept other values at
defaults.

¥ Add Element |

Mame: IConvertI:JateRequest

Type:
¥ Inline Complex Type
™ Inline Simple Type
{~ Mo Type
™ Use Existing Type

ERERa

Current Selection:

Preview:

<xsd:complexType ﬂ

PR [P i 8
QK & I Cancel | Help |

Right-click on the ConvertdateRequest and choosBldment. This will add a new
element to the ConvertDateRequest complex type.

Figure 0-81 Name the element

@ http: ffxml.netbeans. org/schema/ConvertDateMessages
----- i Attributes

----- ﬁ Attribute Groups

----- @ Complex Types

123 Elements

E3 2 _orvertDateRequest
_____ 1 Groups Cut Cirl+x
----- @ Referenced Schemas Copy Ctrl+C
----- 7] Simple Types Paste Ctrl+v

Delete Delete Element ReFere!g. .- |

Figure 0-82 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|

Mame: |sDaheT|meIn

Type:

= Inline Complex Type

= Inline Simple Type

i~ No Type

% Use Existing Type

C @ QMame ;I

shart
time
token

HEEEEB

unsignedByte
I = T S Ay ;I

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

Preview:

<xsd:element name="sDateTimeIn" type="string"» il
</x=d:element>

OK[‘: I Cancel | Help |

Figure 0-83 Add a leaf element

Using the same method add two more string elemsbtteTimelnFormat and
sDateTimeOutFormat.

@ http:/fuml.netbeans. org/schema/ConvertDateMessages
-3 Attributes
% Attribute Groups
@ Complex Types
[—1@ Elements
EI--@S’ ConvertDateRequest
%2 complexType
B- il sequence
---<§§> sDateTimeIn
---<§}> sDateTimeInFormat
I'é|---‘@§> sDateTimeCutFormat
6‘ Groups
ﬁ Referenced Schemas
{7 Simple Types

Figure 0-84 ConvertDatyeRequest defined

Right click on the Elements node and add an elema&mied ConvertDateResponse at
the same level as the ConvertDateRequest. Leagelitine Complex Type (default).



@ ConvertDateMeszages. xsd * X]

Source | Schema  Design | N =2 | M" @l
@ http://xml. netbeans. org/schema/ConvertDateMessages
----- ] Attributes
----- @ Attribute Groups
----- @ Complex Types
B3
Ié}--@§> Coml  EEStE Ctrl+v

& i
---<§§> sDateTimeIn
---<§§> sDateTimelnFormat
=-€% sDateTimeOutFormat

G- @
----- E’ Groups

Figu?e 0-85 Add an element at the root level

Add a child Element to the new element just added.

LIl W LA Al 0 R

Iél----@% sDateTimeOutFormat

i " g

--@9 ConvertDateResponse

6’ Groups Cut Ctrl+%
‘7] Referenced Schemas Copy Ctrl4C
‘] Simple Types Paste Ctrl+v

Delete Delete Element Reference...

Figure 0-86 Add element to the complex type

Name the new element sDateTimeOut and make itlaibuype of string.

E-£€% sDateTimeOutFormat
E i @
B-€3 ConvertDateResponse
B3 complexType
& ifl sequence
R = teTimeOut [ 1
----- El Groups

Figure 0-87 Add new element to the complex type

Add another root Element, ConvertDateFault, comaima built-in string type
Element sFault, much as we have done for the Ctihat¥Response above.



E]'a Elements

é}--@} ConvertDateFault

B complexType
= il sequence

_ w-€3 ErN RN

--<§} ConvertDateRequest

--<§§> ConvertDateResponse

----- &1 Groups

Figf;rTa 0-88 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="htt p://ww. w3. or g/ 2001/ XM_Schema"
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 enent For nDef aul t =" qual i fi ed">
<xsd: el ement name="Convert Dat eRequest ">
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement name="sDat eTi mel n"
type="xsd: string"></xsd: el enent >
<xsd: el enent nane="sDat eTi nel nFor mat "
type="xsd: string"></xsd: el enent >
<xsd: el enent nane="sDat eTi meCut 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 nane="sDat eTi mreQut" type="xsd: string"></xsd: el enent >
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el ement >
<xsd: el enent nane="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:/fxml.netbeans. orgfschema/ConvertDateMessages

¥ Elements [3 items]

¥ ConvertDateRequest Anonymaous
sDateTimeln @ string
sDateTimeInFormat B sfring
sDateTimeOutFormat @ string

¥ ConvertDateResponse Anonymous
sDateTimeQut @ string

¥ ConvertDateFault Anonymous

Figure 0-89 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 N x|
Steps Name and L i
1. Choose File Type File Name: |W55ConvertDahE
2. Name and Location
3. Abstract Configuration
4, Concrete Configuration Project: |W55Con\ferﬂjahe
Location:  |WSSConvertDate - Source Packages =

Folder: | Browse.., |

Created File: | | Projects\00_HL7\HL 7ProcessorGroup\WSSConvertDate \src\java \WSSConvertDate. wedl

Target Namespace: |htn:|:fﬁzee.neﬂ:eans.org!wsdIMSSConverﬁJaheMSSConverﬂJate
WSDL Type: ™ Abstract WSDL Document

{* Concete WSDL Document
Binding: {soap |
Type: 5y i

< Back I Mext = Einish Cancel Help
l'\;

Figure 0-90 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.

=
Steps Abstract Configuration \\
1. Choose File Type Port Type Name: IWSSConverHJatePortType \
2. Name and Location
3. Abstract Configuration C Operation Name: |o|:uConvertDate ) \
4, Concrete Configuration
Operation Type: IRequest-Response Operation ;I
Tnput: Message Part Name Element Or Type N
i
- :j By File i
B & ED CommonXML g—
= @ srchonuerﬂJateMessages xsd *""'F--.
[} [ Complex Types
1] 2@ Elements
Fault: [:l €% ConvertDateFault
b |: [] =S¢ W onvertDateRequest d,-——'_______
. -£¥ ConvertDateResponse
l__:| Simple Types
[¥ Generate par; EE‘ Built-In Schema Types i
> O anyType
- H  anyURI {restricts ranySimpieType

Figure 0-91 Configure operatlon name and the Inputnessage part

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

B
Steps Abstract Configuration

Choose File Type
Name and Location

1
2
3. Abstract Configuration Operation Mame: IopConvertDahe
4, Concrete Configuration

Port Type Name: IWSSConverﬁ]atePortTwe

Operation Type: IRequest-F‘.esponse Operation LI

Input: Message Part Mame Element Or Type

msgRequest ns:ConvertDateRequest

&ddl EEI‘HO\PE'

Qutput: Message Part Name Element Or Type
:string

% select Element Or Type

=3 By File

I ES

P E}E‘é CommorXML
El@ srefConvertDateMessages. xsd
E_ll_;é Complex Types
E'}@ Elements
¥ Generate par i B

€% ConvertDateFault

=5 €% ConvertDateRequest

: _i' i B-€¥ ConvertDateResponse
~ I_:—] Simple Types —
I'_—'I&i Built-In Schema Types —
o anyType

i @ anvlIRT frest —

Flgure 0-92Change name and type of the Output Mesga Part

Add a Fault element, sFault, of type ConvertdatéFau



B
Steps el W select Element Or Type 3]

Choose File Type Part Type Name: Iﬁ B4 ByFile -

1

2, Name and Location

3. Abstract Configuration Operation Mame: E
4, Concrete Configuration

E}EE CommonXML
E@ srcfConvertDateMessages. xsd

Operation Type: ﬁ ' (5t Complex Types

Eh{Zy Elements
Input: E R
-£% ConvertDateResponse

S ¢ W ConyertDateFault

: [+]--<<§> ConvertDateRequest

5= & 21 simple Types

Output: E I':'If:j Built-In Schema Types &l

oK [ | conce Hep |
Fault: Message Part Name A Element Or Type
:siring

- Add | Remove |

¥ Generate partnerlinktype automatically,

|

— il

Figure 0-93 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.

zl

Steps Concrete Configuration

1. Choose File Type

2, Name and Location Binding MName: IWSSConvertDateBinding|
3. Abstract Configuration

4. Concrete Configuration Service Mame: IWSSConvertDateService

Port Name: lWSSConvertDatePort

|

— il

< Back Next = | &Eﬁ’!&l Cancel Help

Figure 0-94 Complete the dialogue

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



lPr.. 40 %||Fies TS

Y WSSCmvHH}ate. wsdl x|

£ 35 CommonXML & Source WSDL Partner || || || |
E = Process Files v/

b_'] http:/fj2ee.netbeans. orgfwed| [CommonXML WSS Conver tDate

i @ Ccnverﬂ]atel\"lessages

B = Referenced Resources
E'I---& HL7Consumer_CA -—t]
&2 HL7Fecder CA £ Messages
[
&

]% \WSEDateDiff [j =] opConvertDateRequest

5 @) WSSDateDIff_WSTP -[=] opConvertDateResponse

i F-E opConvertDateFault

E| "qg Port Types

B g‘g‘,@ WSSConvertDatePortType

E_| QJ Bindings

. @[3k wsSConvertDateBinding PortType="1SSConver DatePor Ty
E| {ﬂ Services <
= Q WsSConvertDateService (-—___—

soap:address

E| {j Extensibility Elements Cut Cirl+%
#- [ wssConvertDate Copy Ctrl4C
Paste Ciri+v
Add
Delete Delete
| soap:address [SOAP Address] - Navi.. 41 X|
B http:/fj2ee.netheans. org/wsdl/CommonXML /A Go Ta Source

E| @ Types
D lﬁ http: ffiZee.netbeans. orgfwsd|/Comm

F|gure 0-95 Choose soap:address properties

Replace the string ${HttpDefaultPort} with the patmber of your web container —
by default it will be 8080. For me it is 28080.

E] ﬁ Bindings
B @}_, WsSConvertDateBinding PorfType ="WS5SConvertDatePortType
E| E Services
@ W55ConvertDateService
=- @ WSSConvertDatePort Binding="W55ConvertDateBinding
-- SOap. address

E a Egtrmmibilitss Clewn e

- N 5\
|Jsuapadﬂ'ﬁs[SDAFAdd'eas] Properties x”}
[=| Properties

hitp:#Mecalhost: 2808000V SSConvertDateService WSS ConvertDatePort

Location g

Figure 0-96 Fix the port number in the endpoint addess

Now that we have the WSDL that describes our int&f let’s create a Java EE->EJB
Module project called WSSConvertDate, which wilplement the service.



1!

Steps Name and Location

1. Choose Project ProjectMame:  [WSSConvertDate]

2. Name and Location

3. Server and Settings Project Location: IC: \GFESBw21_SH_Projects{00_HL 7\HL 7ProcessorGroup Browse... |

Project Folder: IFESB\rll_SH_ijeds\oU_HJH?Pmoestmup\WSSConverﬁjabe

[~ Use Dedicated Folder for Storing Libraries

Libreries Folder: I

Different users and projects can share the same compilation
libraries (see Help for details).

[~ Setas Main Project

&

—

< Back I Mext >[:\I Einish | Cancel | Help |

Let’s right-click on the name of the EJB Modulepoke New, choose Other, choose
Web Services, choose Web Service from WSDL ...

B @ Wwest |lf Ek ts [2items]
&JI:& Enterprise Beans ® New File x|
(S Java Collaboratior,
[#-[Jdl Configuration Files  Steps Choose File Type -
>LE Server Resources 1 d — . 7
165 Source Packages ! hoose File Type Project: |48 WssConvertDate |
E||:_:| <default pack: cal s:
; LE T%}) ConvertDz 5--IJ it l
E“ .as .ackages (1] Persistence D
B8 Lbraries ) WebSeices €—— @ Web Service Client
(1@ TestLibraries o .!:ML . 18] Secure Token Service (5T5)
- WssDateDiff = ; J |9 Logical Handler
| ] GlassFish .
e 18] Message Handler
i--| ] Other LI
Description:
Creates a skeleton web service from WSDL file. Web services are reusable o
software components that semantically encapsulate discrete functionality. Web =
cpet |[ Mt I e =

Figure 0-97 Trigger Create Web Service from WSDL factionality

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



1,

Steps Name and Location
1, Choose File Type Web Service Name: IWSSConveriDahe
2. Name and Location

Project: |WSSConvertDate

Location: |Source Packages ﬂ
Package: I pkg. WSSConvertDate / LI
Select Local WSDL File or Erter WSDL URL: /

-

15
sel

File name: IWSSConvertDate. wsdl _[~.Cpen I

Files of type: |Web Service Descriptor Files (*.wsdl, *.asmx) d Open selected

™ i €Y Enter the name of the WSDL file representing the service you wish to use.

< Back I Mext = | Einiish Cancel Help

Figure 0-98 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 noticetdide 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: IWSSConvertIZJate
2.  Name and Location

Project: |WSSConvertDate

Location: |Source Packages

L L

Package: | pkg.WSSConvertDate

Select Local WSDL File or Enter WSDL URL:

|iJavaCAPS‘l,UD_HL?’\WSSConverﬁ)ate\,src'ljava‘n,w55C0nvertDate wsdl

If WSDL file defines more services and ports press Browse button to
select port from which web service will be generated.

\Web Service Port: IWSSCon\ra'tDabeSa'\ﬁcemsEiConva"ﬂJahqurt Browse... |

I™ Use Provider

< Back Hext > | Firish Cancel Help

Figure 0-99 Complete the dialogue



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

L__CEJWSSCnnverﬁJate:java X] 4l F .'_IEI
Source | |EE|E|'I:FI100% VI\ﬂl\-l”@l
WSsSComvertDateService [WSSConvertDatePort]
Operations Add Operatian... |
|+= opConvertDate |
Parameters Cutput Faults Description
Parameter Mame Parameter Type
arg0 eans.xml.schema.convertdatemessages.ConvertDate

Figure 0-100 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.

8 package pkg.WSSConvertDate;
T

gi-] import javax.ejb.Stateless;

9 import javax.jws.WebSerwvice;

10 import org.netbeans.j2ee.wsdl.commonxml.wssconvertdate.OpConvertDateFault;

11 import org.netbeans.jZee.wsdl.commonxml.wssconvertdate.WSS5ConvertDatePortType:
12

13

14

15

16

17 EWebService

18 (serviceName = "WZE .4

19 s portName = "W33

20 , endpointInterface = r
21 , targectNamespace = "

22 , wadlLocation = "METL-IHN 17y

23 @5tateless
24 public clas=s WSSConvertDate implements WSS5ConvertDatePortType {

25

@ public org.netbeans.xml.schema.convertdatemessages.ConvertDateResponse

27 opConvertDate

28 (org.netbeans.xml.schema.convertdatemessages.ConvertDateRequest msgRequest)
29 throws CpConvertDateFault {

30 TCDC implement this method

31 throw new UnsupportedOperationException{"Not implemented yet."):

32 }

23

FTguré 0-101 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 () ) ;
java. text. Dat eFor mat fnt 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. xnm . schena. convert dat enessages. Convert Dat eResponse();
java.util.Date dt = null;

synchroni zed(oBj) {
try {
dt = fnmtln. parse(nmsgRequest. get SDateTimeln());
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 QpConvert Dat eFaul t
("Fault converting from"
+ nmsgRequest.get SDateTineln() + " of format "
+ nmsgRequest . get SDat eTi nel nFormat () + " to format "
+ msgRequest . get SDat eTi neQut For mat ()
Cflt, ex);
}
}

return sDT;
Right-click inside the source window and choose‘lanports”.

The important part of the code block looks likesthi

16 L

17 @WebService

18 (serviceName = "W3SConvertD =l
139 s portName = "%

20 s endpointInterface

21 , targetNamespace

22 r wsdlLocation = "k

23 @Stateless
24 public class WSSConvertDate implements WSSConvertDatePortTyvpe {

25

26 static Cbject o5 = new Cbject{):

27

@ public

239 org.netbeans.xml.schema.convertdatemessages.ConvertDateResponse

30 opConvertDate

2 {org.netbeans.xml.schema.convertdatemessages.ConvertDateRequest msgReguest)
321 throws CpConvertDateFault {

= | java.text.DateFormat fmtIn =

34 new java.text.SimpleDateFormat

A {msgRequest.getSDateTimeInFormat () ) ;

36 java.text.DateFormat fmtOut =

37 new java.text.S5impleDateFormat

38 (m=gRegquest.getShateTimeCutFormat () ) ;

39

40 org.netbeans.xml . schema.convertdatemessages.ConvertDateResponse sDT =
41 new org.netbeans.xml.schema.convertdatemessages.ConvertDateResponse()
42 java.util.Date dt = null;

43

& synchronized (oBj) {

45 try {

4a dt = fmtIn.parse (magRequest.getSDateTimeIn() )

47 sDT.setS5DateTimeOut (fmtOut .. format (dt) ) ;

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

43 ConvertDateFault flt = new ConvertDateFault():;

50 flt.setS5Fault (ex.getMessage())

51 throw new OpConvertDateFault

52 {"F ng from " + msgRequest.getSDateTimeIn ()
53 + 7 + m=sgRequest.getSDateTimeInFormat ()

54 = oA " + msgRequest.getSDateTimeOutFormat (), flt, ex):
55 H

56 3

57 return sDT;

7 || R §

sa |

Figure 0-102 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 the WSSConvertDateService node undeb\Wervices and choose “Test
Web Service”.

% CommonXML
& HL7Consumer_CA

w- B HL7Feeder_CA

=@ WssConvertDate
@ Enterprise Beans
-- Java Collaborations
E}@ Web Services

i W5SConvertDateService [WSSConvertDatePort
Iza Configuration Files Open
>[:E Server Resources Refresh Service

Ea Source Packages
Ea Test Packages

g Test Libraries

EEI---% \WSSDateDifF Edit Web Service Attributes

Add Operatian...

Click the WSDL File link and copy the WSDL URL toe clipboard.

) wssConvertDateService Web Service Tester - Mozilla Firefox

File Edit Wew History Bookmarks Tools Help

5 c (BT I:] |http:fﬂocalhost:28DBD,(WSSCOnuertDateService,(\m'SSConuerﬂZ)ate?Tester

42| Most Visited ’ Getting Started - Latest Headlines - SOAJBI Planet - English

WSSConvertDateService Web Service Tester

This form will allow you to test your web service implementation (WSDL ﬁile }/

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

Methods :

public abstract org netbeans xml schema convertdatemessages ConvertDateResponse
org netbeans j2ee wsdl commonxml wssconvertdate WSS ConvertDatePortType opConvertDate(org netbeans xml scher
org netbeans j2ee wsdl commonxyml wssconvertdate OpConvertDateF ault

opConverDate |(] )]




1 Mozita Firefox

Fle Edit View Hgtory Bookmarks Toos Help

O -c x . [Cm

+ [.2] Most visited 4P Getting Started . | Latest Headlines =\ | SOA/BI Planet - Engiish

I 77 - | G:[ceose

This XML file does not appear to have any style information associated with it. The document tree is shown below.

—cr——
Published by JAX-FS RI at http://jax-ws.dev.java.nst. RI's version is JAX-FS RI 2.1.3.1-hudson-743-SNAPSHOT.

-->
— <definitions name="WSSConveriDate" targetNamespace="http://j2ee.netbeans.org/wsdl/CommonXML/WSSConvertDate">

—<types>

—<xsd:sch targetN: "http-//j2ee netb _org/wsdl/CommonXML/WSSConvertDate">
<xsd:import namespace="http:/xml netbeans org/schema/ConvertDateMessages" schemaLocation="http:/localhost:28080/WSSConvertDateService WSS ConvertDate 7xsd=1">
</xsd:schema>
</types>
— <message name="opConvertDateRequest">

Right-click in an area away from any text in thejpct explorer pane and choose
New Project -> Java EE -> Web Service Testing Rtoje

x
Steps Choose Project

1. (Choose Project
o w®y

Prajects:

ﬂ @ Enterprise Application Client with Existing Source;l
L'=E| Packaged Archive

@ Web Service Testing Project

=l L

Description:
Creates a soapUl-based Web Service Testing Project that allows you to: ﬂ

|

< Back | Next > Firiish | Cancel | Help |
l«\;

This assumes that you have the SoapUl Plugin laedtdf not, the project type will
not be there. Name the project WSSConvertDate WeBitHorovide the web service
URL, with ?WSDL appended, as WSDL URL.

" New Project = ﬁl
Steps Mame and Location
1. Choose Project
2. Name and Location Project Name: IWSSConverDate_WSTP _)
Project Location: IC:\,GFESBV21_5H_Projeds\,00_HL7\J—|L FProcessorGroup Browse, .,
Praject Folder: |\eFESBv21_SH_Projects{00_HL7\HL 7ProcessorGroup WSSConvertDate_WSTP

( Initial WSDL (URLffile): Ihtu:l:moalhost‘.ZSUSUM'SSConuerﬂJateServiCEMSSConvermatePort?WSDL Browse... D

Generate TestSuite? |

Generate MockService? |

Import existing soapUI Project: I Browse... |

< Back | NEXE> | Finish Cancel | Help. I
L\%

Figure 0-103 Create web service testing project faesting the service

For me it will be:



http://1 ocal host: 28080/ WsSConvert Dat eSer vi ce/ WsSConver t Dat e ?\WSDL

Expand the node tree under WSSConvertDate WSTHR;¢cigk “opConvertDate”
and choose “New request” to create a new request.

i I+ g 1estuorares
=&l wsSConvertDate WSTP
i = X wssConvertDateBinding

[ sl opConvertDate
v& WSSDateDiff Add to MockService
- B wssDateDiff_WSTP Add as MockResponse Step

|t ety
Relabel

Online Help

Provide some reasonable values for request fields.

Request 1 x]

i*"'g LR OD g lIhtn:u:,.",."Inu:alhost:EBDSDﬁWSSCnnuerﬁ:)ateServiceﬂﬁISSCnnverﬁ}ate

El 1| <sgapenv: Enwvelope xnlns:scapenv="http://schenas xmlsoap.oryg/soap/envelopes
= v “=zoapenv:Header /=
% 3 <zoapenv:EBodys
e 4 “oon: ConvertDateRegquest = T
_5 =t -—typar stripg--F
_6 “con:shateTimeln=z009-09-E8-</con: sDateTine T
_]" = ——typar strido—-x
_B “con:shateTimeIlnFormat =yyyy-MM-dd= fcon: shateTineInFormat =
_EI =t -—typar stringg--F

10 =con:shateTimettFormat=dd, MMM, yvyyy=/con:shateTimelutFormat =

11 =fcon: ConvertDateReeest -

12 =/ zoapenv: Body=

13| =fsoapenw: Envelnpe::—l

Figure 0-104 Prepare request message

Submit request.

Observe result.

Request 1 x]
P =0 O A Ihtu::fﬂocalhost:28080,.”\'14'55Con\terﬁ:)ateServiceM‘SSConvertDate LI
= _1 “soapenv: Envalope xmlns:soapenv="ht,1;|§ = 1| «S: Enwelope xmlns:ES="http://schemas. xmlsoap.org/soapfenve
* 2 <zoapenv:Headser /= = 2| =3 :Body=
% : <zoapenv:Bodys % 3 “Converthatelesponse zwlns="http://xwl.netbeans.ory
= <y “oon: ConvertDatelequast > = 4 ZzhateTimelut>28, Sep, EZ009</sDateTimelut:

_5 =!--type: string--F 5 “/ConvertDateResponses

G <con: sDateTine In=2009-09-2 6 =/8: Body=

—}" =/ ——typea: strimg--> 7| </ 8 Envelope

_8 <con: shateTimeInFormat=yyy

_‘3 <! --type: strimg--F

10 <con: shateTimeutFormat>dd

T <jfoon: ConvertDateRagquest>

12 =/ soapenv: Body=

? “fsoapenv: Envelope>—|

Figure 0-105 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 agBaémit the request and observe the
SOAP Fault response.

Request 1 x| K

» =il O B .Ihﬂp:,ﬁﬂoa\hust:28080M5SCunVErDatESErvicEMSSCunvErﬁJatE LI T T

<zoapenv: Envelope xmlns: soapenv="ht,1;| §

<8:Envelope sxulns:S="http://schemas.xulsoap. org/soap/envelope/ ">
<& Bodys
«g:Fault xulns:nsi="hetp:/ vy, wi. org/Z003/05/soap-envelope"s

<faultcoder3: Server</faultcodes

HML
ML

«soapenv:Header />
<soapenv:EBody>

Raw
Raw

<con: ConvertDateRecquest-
<) ——type: strimg--i
<con: shateTineIn>2xxxp0s-0:
ol ——types Strimg-—

<faultstring=Fault converting from Zxxx009-09-Z8 of format yyyy-MM-dd to
<details
<ConvercDateFault: ConvertDateFault mlns: ConvertDaceFault="http: //xnl
«sFault>Unparseable date: "Zxxx009-09-Z2"</sFault>
</ConvertDateFault: ConvertateFaults
<fdetailx
«/3: Faults
</5:Body>
«/%: Envelopex

Figure 0-106 SOAP Fault with feedback on invalid iput date

<con:shateTineInFornat>yyy
<i--type: stripg--r

|\D|00|‘-J‘G\|m|-b|w|l\-l‘>-¢

=
=)

<con:shbateTimelut Format =dd

-
oy

<fcon:ConverthateRequests

=
a

</soapenv:Body>

-
G| S wle| o] sl

.
L

</soapenv: Envelopes

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 reprodtimeoverall solution schematic and
expand it a bit to show what is supposed to be.buil

HL7 Processor Composite Application
HL7 ADT AO1

HL7 ADT A03
Date
Difference

HL7 Serviced

Processor

Date Format
Conversion

Serviced

Figure 0-107 HL7 Processor solution schematic

In words, a BPEL 2.0 Business Process will recstugams of messages — AO1s and
A03s, from the HL7 BC. It will map a subset of ttentent of AO1 messages to a
Custom Patient XML structure, converting Date atiBio the ISO 8601 format, and
send the Custom Patient messages to a JMS QuegethisiJMS BC. It will map a
subset of the content of AO3 messages to a Cusieoh&ge 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 Project -> SOA -> BPEL Moduleject named HL7Processor.

W New Project il ]
Steps Choose Project
1. Choose Project Cateqaries: Projects:
o [ NetBeans Modules %, Composite Application 7
-] SOA
F1-71 Samnles j {—"\_ﬂ X5LT Module ;I

Description:

|Creahes an empty BPEL Module, which may contain multiple BPEL processes.

—a

| Mext = ,E I st Cancel Help

Figure 0-108 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 Xjlivalents 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 AO1 and one for the ADB Atkessage type. This has
been discussed and illustrated in section “HL7 Qorer and XML Converter”. The
following discussion is essentially a reproductodnvhat 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-
>Other->0ther->Folder options.

E| Et, HL7Processor ‘

;&I_ x
Steps Choose File Type
;. Choose File Type Project: |ﬁ HL7Processor =l
- Categories: File Types
' """ £ xmL ;I [5 Ernpty File —I

SO oRE o O E— |

Description:

ICreates a new folder on your disk.

T
.
=]

< Back | Next)[tl FEinizh | Cancel

Figure 0-109 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 Name: IHL?\:Z

2. MName and Location

Project: IHL?‘Pro::essor

Parent Folder: |src Browse... |

Created Folder: IC:'\,GFESEv?_l_SH_Projects\,ﬂﬂ_HL?\HL?'ProcessorGroup\J—lL?Processor\,src\,‘-!L?\xZ

——

< Back Next = | Einish [::I Cancel Help

Figure 0-110 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 thie7fH2.3.1 XML Schema
Documents which were extracted from the ZIP archdimenloaded earlier, and select
the following XSD documents:

e ADT_AO0l.xsd

e ADT_AO03.xsd

» datatypes.xsd

» fields.xsd

e segments.xsd

Once the import is finished 5 new files will appeathe HL7v2 folder.

#-d HL7Feeder_CA

EI% HL7Processor

E}'ﬁ Process Files

aye
-[sf] ADT_A01.xsd
-[af| ADT_A03.xsd
>@ datatypes. xsd
>@ fields. x=d
@ segments. xsd

----- E HL7Processor.bpel

#- 3 Referenced Resources

EEI---% WSSConvertDate

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

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 messagés.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 throliglClomposite 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

W New WSDL Document ol x|
Steps Name and Location

Choose File Type File Mame: IHL?Processor_.l‘-\U 1 AD3Delim_HL7In
Mame and Location

1

2.

3. Abstract WSDL Details
4

5

[

General Settings .
Project: HL 7Processol
HL7 Wersion 2 Settings S | £

Commurication Controls Folder: Isrc Browse... |

Created File: IpU_I—D.?H—IL?ProcessurGroup \HL7Processor \src\HL 7Processor_AD1_A03Delim_HL 7In,wsdl

Target Namespace: itp :/fi2ee. netbeans. orgfwsdlHL 7Processar HL 7Processor_AD1_AD3Delim_HL7In

WSDL Type: " Abstract WSDL Document

' Concrete WSDL Document
Binding: [HL7 =l
Type: ;

——

< Back | Next = I Emsh Cancel Help

Figure 0-111 Initial HL7 Inbound configuration dial ogue

Click Next to get to the next Wizard dialogue box.

Click “Add One-way Operation” button.

W New WSDL Document o x|

Steps Abstract WSDL Details

1. Choose File Type

2, Name and Location

3. Abstract WSDL Details ‘
4

5
[

. General Settings
. HL7 Version 2 Settings
. Communication Controls

R D A T Ay ha e

Add a new one-way operation

) Atleastone operation nesds to be defined,
—==a

< Badk Next= Hirish Cancel Help




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.

Name the operation getA01l. Check the checkboxoint fof the text “Request
Message”, click the Browse button along the Reghtesisage data entry field,
navigate to the ADT_AO01.xsd, choose the ADT_AOInkgat and click OK.

" New WSDL Document o _ x|
Steps Abstract WSDL Details 1
I
1. Choose File Type - Ji
2, Name and Location .
3. Abstract WSDL Details Operation Name: Joetao1 ) .
4. General Settings T
5. HL7 Version 2 Settings [V | Request Message: ) | Browse...
6. Communication Controls "~—‘
| Request Message Type (MSH.9): IaII
L -
‘ W Select Element Or Type iR x|
=3 By File i’
+ -:-j HL7Processor mn_l
B[] sreMLP2/ADT_ADL.xsd
Operation Name L =
The name of 2 WSDL operation = -
: RS \OT A01 (instance of A =l
€% ADT_ADILINSURANCE | 1. INSURANCE
{ () Request message for operation "gets | i I T 1 S ra, | -
; -—-ﬁ 1 r |
ok | canced | e || mem |

Figure 0-112 Choose ADT AO01 for the request message

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

W New WSDL Document ol ol x|
Steps Abstract WSDL Details
1. Choose File Type
2, Name and Location [ .
3. Abstract WSDL Details | Operation Name: Joetant
4. General Settings |
5. HL7 Version 2 Settings [ | Request Message: Ins:ADT_AOl Browse...
6. Communication Controls |
@mestrwessage Type (MsH.9): [aDT+a01] )
Add One-way Operation | Add Two-way Operation Remove Operation |
Message Type ﬂ
The HL7 Message Type, the operation will handle. This should be the value of MSH Sth Field in incoming message. It may be "all” to LI
< Back | Mext > é! Finish Cancel Helo

Figure 0-113 Enter message type

Modify the listening port if you need to. By defaitlis 4040. Notice, too, the Start
Block, End Block and End Data characters. Recalkitief 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.



" Hew WSDL Document
Steps General Settings
Choose File Type
Name and Location Endpoint Properties

i

2

3. Abstract W5DL Details
4. General Settings

5. HL7 Version 2 Settings
6. Communication Controls

Transport Protocol Mame ¢ |tcp-ip -

Location : |h|?:fﬂocalhost: 34001

Encoding Details
Lse : " Literal ' Encoded

Encoder & |h|?encnder—1.0

LLP Details

LLP Type :

|MLLP\-'1 = | End Data Character : |13

sm:tslodcmaracter:ln HLLP Checksum I~ Enabled
End Block Character : IZB Persistence : I~ Enabled

Location

The connectivity information to connect to HL7 Server, Format hl7: /fin:oortnumber

< Badk | Nert)»[:I

Frch |

cancel |

Help

Figure 0-114 Changing the listening port and confiming MLLP delimiter characters

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

x|

" Hew WSDL Document

Steps HL? ion 2 Settings

1. Choose File Type

2. Name and Location HL7 Yersion 2 Properties

3. Abstract WS!JL Details Acknowledgement Mode ©

4, General Settings

5. HLY Version 2 Settings

6. Communication Controls MSH Properties
Validats MSH : I~ Enabled Processing 1d: [P B2
Sequence No : ™ Enabled ey sty e |2.3.1 j

Sending Application : |Sun Open ESEHL7BC

Sending Fadlity : |5un Open ESBHL7 BC

Encoding Characters : |*~&amp; Field Separator : |124

Message Properties

SFT Enabled : [ Enabled Journaling : [ 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 ¢ |It is a binding compaonent for HLT over TCP/IP connection
Software Binary ID : IZ.O

Software Install Date ; |

el
Defines the acknowledoement mede to use to acknowledas the hi7 transactions

Lokl

<gack |[ Mextsp]  Emish

Figure 0-115 Accept default for the HL7 Version 2 8ttings

Accept defaults at the Communications Controls@iatt Finish.




[ e wsdtbocamene |

Steps G ication Controls

. Choose File Type

. Name and Location Inbound Communication Controls
. Abstract WSDL Details

i

2

3.

4, General Settings
5

6.

. HL7 Version 2 Settings
Communication Controls vae[ | Reoourse Acton| o
[~ MAX_CANNED_NAK_SENT
Value I Recourse Action I LI

=

= Back MexE= | Finish |<I Cancel Help

Figure 0-116 Complete the Wizard.

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

,!ﬂ!-ﬁ‘?mcsssnr_h&l A03Delim_HL7In.wsdl x| |% | HL7Processor.bpel x|

Fm]|aa|@

Source WSDL Partner

=3
PoB i http:ffi2ee.netbeans.orgfwsdl/HL 7Processor fHL PProcessor_AD1_A03Delim_HL7In

[-{23] Messages
E E}EI getAl1Request
: E  partlaod
EI*};J Port Types
i E}i"ﬁ-‘:’ h7wsdlPortType
B getan
: '%_% getAD ilnput Message ="0stA0 IReques
Elf'};i Bindings
E}@}. hl?w=dlBinding F
--[2 hi7:binding
E-E) getant
@ hi7:operation
E}--'%_E getAd1Input
5 Ig—l hl7:message
EIEH Services
B @ H7wsdService
El-=3 Extensibility Elements
- hi7wsd

Figure 0-117 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.



@ http:/fj2ee. netbeans. orgfwsdl/HL FProcessaor HL 7Processor _AD1_AD3Delim_HL7In
E@ Types

@ http:/fj2ee.netbeans. orgfwsdl/HL 7Processor HL 7Processor _A01_AD3Delim_HL7In
-a Imports
E@ Messageg

| B[ geta Paste Cirl+v
B

B2 Port Ty
Elg‘g'?:’ hl7wsdlPortType
Figure 0-118 Trigger Add Message functionality

Rename the new node to getAO3Request by rightinticik and choosing Refactor-
>Rename.

EI@ Messages
B[ getADIRequest
© B partlADT AD1

B
B-E  partl cut Chrl+%
E—]@ Port Types Copy Ctrl+C
EI@‘,?? hi7wsdPortTyp  Paste Ctrl+V
B-E getan1
LRE getapy  Add b
=23 Bindings B Delete
&-[2 hi7wsdBinding | ChEnm= Order
-@ hi7:binding GoTo »
2@ getans FindUsages  Alt+F7

Refactor Rename...

S ) Move. .. k Cirl+M
Properties
=3 Services CopYy. ..

Figure 0-119 Rename the message

Right-click on the partl node under the getAO3Rsguessage and choose
Properties. Click the small button with ellipsisii alongside the Element or Type
data entry box, locate the ADT A03 XSD, selectA¥l _A03 Element, click OK
and Close.

=23 Types
EIE&:] http:/fiZee.netbeans. orgfwsd|HL 7Processor HL 7Processor_AD1_A03Delim_HL7In
3 Imports

a

Messages

[=] getAD1Request

= =l Properties
) F-E =gl Names partl
izl PortTypes

& @?3 hiZwsdlPortType

Element or Type

- x
{ 'g% getA01Input Mes: El- By File =
=1-Zg Bindings EI--E_‘S HL 7Processar j
- B[ hi7wsdBinding PortType= G-l sroHL7V2/ADT A0 Lxsd
: i@ H7:binding Bl srHL7va/ADT_ADZ.xed
5 getaot E} 5 Complex Types
> @ hi7:operation | By Elements
5-5F getAD1Input - & W DT A03 (instance of ADT

i E;'}"«» ADT_AO3.PROCEDURE {instance of ADT_a03, PROCEDLE

@I hi7:message Lo
—3 Services -] Simple Types
m- @ himwsdiservice Lﬁ@ srcfHL7v2fdatatypes.xsd -
E‘ﬁl Extensibility Elements il 2 | LIJ
B[ hizwsd

OKICaﬂcell'ljelpl

Figure 0-120 Configure data type for the message ga




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

B[] getAl3Request
“e[E 0 partl

EI@ Bindings

Cut Ctrl+%
Copy Ctrl+C
Paste Ctrl+v

5[ hi7wsdBinding

Delete

Delete

Binding and Service Port...

B-E) getan1
> @ hi7:om

Documentation
Add Extension Attribute. ..

s T
Figure 0-121 Choose to add new operation to the sking port

Name the operation getA03, choose One-Way Operé&dio@peration Type and
select getAO3Request message as Input. Click Qi¢raplete the wizard.

(-3 Messages
£ [E] getADIRequest

W Create New Operation

Operation Name: IgetADS

H B partl
B-= getAD3Request Operation Type: IOne-Way Operation d/
[ partl
-3 Port Types Input: HL7Processor_A01_A03Delim_HL7InOperationRequest] ;]
E}@Fﬁ hi7wsdIPortType HL7Processor_A01_AD3Delim_HL7InOperationRequest
B-E) getaol tns:getA01Request

ﬁ getAD1Inp tns:getAl3Request
Elﬁ Bindings
=gk hi7wsdinding |—|D'< Cancel Help
i[2 hi7:binding

[ = —— T

Figure 0-122 Name and configure new operation

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

B Yewm L

E| getAl3
%_E inputl
[—]@ Bindings

B

. ..... [& hi7:bindir  Cut Cirl+x

E| getanl Copy Ctrl+C
> 2> hi7:o Paste Ctrl+v
=%

Documentation

Delete

Change Order. ..

Binding Operation
Database Binding
Email IMAP Binding

=3 Services
G- & hi7wsdiServic

B Extensibility Elem ga Ta
Figure 0-123 Add new Binding Operation

New binding operation with empty inputl node is edld



EI@ Bindings

El@}_. hlFw=dBinding

----- [& hi7:binding
=-E) getani

> @ hl7:operation
E}%_E getAl1Input

5©
ﬁ inputl
EIE Services
Figure 0-124 New, unconfigured Binding Operation

Right-click the inputl node, choose Add, choose IM&&sage.

[—'_I@ Bindings
=gk hizwsdBinding

e [ hi7binding
E-E getaot

i @ hi7:operation
. B-%F getADlnput

. =] hi7:message
EI getAd3

BB
£l Services Cut Ctrl+
G- @ hizwsdiServicc  Copy Ctrl+C
B3 Extensibility Eleme  Paste Ctrl+v
ﬁ hizwsd Daocumentation
Delete Delete
Chznge Order...

Figure 0-125 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.

'E s sorry

2-E) getant

> @ hl7:operation
E}%_% getADd 1Input
ﬂ hl7:message
B-E) getaos

" hl7:message - Properties
B Mez=age

; |
‘lﬁ

: — part partl
E}% input1 ElEncoding
ﬂ hl7:message use encoded

B3 Services

Q hl7wsdlService

=3 Extensibility Elements
& [ hizwsd

Figure 0-126 Configure hl7:message properties.

encodingStyle  hi7encoder-1.0

ek 1

Meszage

Right-click getAO3 node, choose Add, choose HL7 r@pen.



@ hl7:operation
E'%E getAl 1nput
------ @ hl7:message

.y |

& % ine Cut Cirl+x

...... = Copy Cirl+C

B3 Services Baste Cirl+v

#- @ hi7wsdiser

H‘E Extensibility El Delete
w7 hizwsd

Change Order...

Documentation

Figure 0-127 Add HL7 Operation to the Binding Operdion

Right-click hl7:operation node, choose ProperigderADTMAO3 into the
messageType data entry box and close the dialague b

.@ hl7:binding
E-E) getan1
: >O hlF:operation

B %’ getADIInput W hi7:operation - Properties Xl

; | hi7:message £ MessageType

E‘ . getAD3 messageType ADT*AD3 J
=l 7:0peration

El% input1
“..|&] hi7:message

F-53 Services
Figure 0-128 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 JI@S 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 Docnine

El- %t, HL7Processor gy types

: | @-[E htip:/fiZee.netbeans.o
EI @
O TR TR v e

. %] External XML Schema Document(s). ..

Local Histary ]
[0 Referenc |_] Folder..

2-Q wssConvertf B CHIE w
- @ wssDateDiff —— (% | BPEL Process...

Figure 0-129 Trigger create xml schema document fuationality

Name the XML schema MDMCustomPatient.
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Steps

Name and Location

1. Choose File Type
2.  Name and Location

@e Name: IMDMCusmmPahenﬂ /}

Project: IHL?ProcEssur

Folder: Isrc Browse... |

Created File: IC:\CECZﬂOBJavaCAP5\(m_HLT\HLWrocessﬂr\src\l\‘lDMCustnmPaﬁEnt‘xsd

Target Namespace: Iht‘h):ffxml.naﬁ)eans‘urgfsd'lamaMDMCustumPatent

<Back text > |[ s I Cancel Help
b

Figure 0-130 Name the schema

Switch to Source mode, select all of the content.

5] HL7Processor_A01_A03Delim_HL7In.wsdl * | |;;| MDMCustomPatient xsd |

Source Schema

psn B E-8-ATHE| LB E 00w S|D

1
2
3
4
5
[
7
i

k?ml version="1.0" encoding="UTF-8"7»

<xad:schema =mlns:xsd="http://www.w3.org/2001/XMLSchema™

tcargetilamespace="http://=ml .netbeans.org,/ schema,/ MDMCustomPatient™
xmlns:tns="http://xml.netbeans.org/=schema/MDMCustomPatient™
elementFormDefanl t="qualified™>

</x=d:=schema>

Figure 0-131 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_Schema"

t ar get Nanespace="htt p://xm . net beans. or g/ scherma/ NDMCust onPat i ent "

xm ns:tns="http://xm . netbeans. or g/ schema/ MDMCust onPati ent "

el ement For mDef aul t ="qual i fi ed">

<xsd: el ement nanme="el MDMCust onPat i ent" >
<xsd: conpl exType>

<xsd: sequence>

<xsd: el enent nane="NMsH'>
<xsd: conpl exType>
<xsd: sequence>
<xsd: el enent
nanme="NMSH_3_SENDI NG_APPLI CATI ON"
type="xsd: string"
m nCccur s="0" maxCccurs="1" />
<xsd: el enent
nanme="NMSH_4_SENDI NG FACI LI TY"
type="xsd: string"
m nCccur s="0" maxCccurs="1" />
<xsd: el enent
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 enent >
<xsd: el enent nanme="EVN'>
<xsd: conpl exType>
<xsd: sequence>
<xsd: el enent
nanme="EVN_1_TRI GGER_EVENT"



<xsd:

type="xsd: string"

m nCccur s="0" maxQccurs="1"/>
el ement
name="EVN 5 1 OPERATOR | D'
type="xsd: string"

m nCccur s="0" maxQccurs="1"/>

</ xsd: sequence>
</ xsd: conpl exType>

</ xsd: el enent >

<xsd: el erent nanme="P|I D'>
<xsd: conpl exType>
<xsd: sequence>

<xsd:

<xsd:

<xsd:

<xsd:

<xsd:

<xsd:

<xsd:

<xsd:

<xsd:

<xsd:

<xsd:

<xsd:

<xsd:

<xsd:

el ement

nane="PID 3X 1 |ID"

t ype="xsd: string"

m nCccurs="0" maxCccurs="1"/>
el enent

nanme="Pl D_3X 4_ASSI GNl NG_AUTHORI TY"
t ype="xsd: string"

m nCccurs="0" maxCccurs="1"/>

el enent
nane="PI D_3X 5 | D TYPE_CODE"

t ype="xsd: string"

m nCccurs="0" maxCccurs="1"/>

el enent

nanme="PlI D_3X 6_ASSI GNI NG_FACI LI TY"
t ype="xsd: string"

m nCccurs="0" maxCccurs="1"/>

el enent
nanme="PI D_5_ 1 PATI ENT_NAMVE_FAM LY"
t ype="xsd: string"

m nCccurs="0" maxCccurs="1"/>

el enent

nanme="PlI D_5 2 PATI ENT_NAVE_Qd VEN'
t ype="xsd: string"

m nCccurs="0" maxCccurs="1"/>

el enent
nanme="PlI D_5_3_ PATI ENT_NAVE_M DDLE"
t ype="xsd: string"

m nCccur s="0" maxQccurs="1"/>

el ement

name="Pl D_5_4_ PATI ENT_NAME_SUFFI X"
type="xsd: string"

m nCccur s="0" maxQccurs="1"/>

el ement

name="Pl D_5_5_PATI ENT_NAME_PREFI X"
type="xsd: string"

m nCccur s="0" maxQccurs="1"/>

el ement

name="Pl D _5_6_PATI ENT_NAVME_DEGREE"
type="xsd: string"

m nCccur s="0" maxQccurs="1"/>

el ement

name="PI D_7_DATE_TI ME_OF_BI RTH_| SC8601"
t ype="xsd: dat eTi ne"

m nCccur s="0" maxQccurs="1"/>

el ement

name="Pl D_8_ADM NI STRATI VE_SEX"
type="xsd: string"

m nCccur s="0" maxQccurs="1"/>

el ement

name="PI D_11X 1 PATI ENT_ADDRESS STREET"
type="xsd: string"

m nCccur s="0" maxQccurs="1"/>

el ement

name="Pl D_11X_2_PATI ENT_ADDRESS_OTHER DESI GNATI ON'

t ype="xsd: string"
m nCccur s="0" maxCccurs="1"/>



<xsd: el enment
name="PI D _11X_3_PATI ENT_ADDRESS CI TY"
type="xsd: string"
m nCccur s="0" maxQccurs="1"/>
<xsd: el enment
name="Pl D_11X_4_PATI ENT_ADDRESS STATE"
type="xsd: string"
m nCccur s="0" maxQccurs="1"/>
<xsd: el enment
name="PI D 11X 5_PATI ENT_ADDRESS PCST_CODE"
type="xsd: string"
m nCccur s="0" maxQccurs="1"/>
<xsd: el enment
nanme="Pl D_19_MEDI CARE_NUMBER'
t ype="xsd: string"
m nCccurs="0" maxCccurs="1"/>
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el enent >
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el enent >
</ xsd: schema>

This is a fairly large body of XML. Creating it amgraphical environment, even
assisted by the NetBeans IDE, would take a littidev 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.

K] HL7Processor_ADM_A03Delim_HL7In.wsdl x| [si| MDMCustomPatientxsd * x|
Source  Schema  Design |'w'|ﬁ%5‘l€|ﬁ?%DD|=§EE|U D|V§J|E{>
[if] <xsd:element g
g9 name="PID & ADMINISTRATIVE SEX" alidate XML (Alt +5hift+F9) |
90 type="xsd:string"™
91 minOccurs="0" maxOccurs="1"/>
92 <xsd:element
93 name="PID 11X 1 PATIENT ADDRESS STREET™
94 type="xsd:string"™
95 minOccurs="0" maxCccurs="1"/>

FigL_J_re 0-132 Check and validate XML

Let's create the IEPCustomDischarge XML Schema nthetsame way as the
MDMCustomPatient schema before. This time pastéalh@wving 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_Schema"
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" mnQCccurs="0" nmaxQccurs="1" />
<xsd: el ement nanme="MsSH_7_DATE Tl M_OF MESSAGE"
type="xsd:string" mnQCccurs="0" maxQccurs="1" />
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el enent >
<xsd: el enent nane="P| 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 nanme="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'
type="xsd: string" mnCccurs="0" maxQccurs="1"/>
<xsd: el ement nane="PI D_8_ ADM NI STRATI VE_SEX
type="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 nane="PV1_44_ ADM T_DATE TI ME"
type="xsd: string" mnCccurs="0" maxQccurs="1"/>
<xsd: el ement nane="PV1_45 DI SCHARGE DATE_ TI ME"
type="xsd: string" mnCccurs="0" maxQccurs="1"/>
<xsd: el enent nane="LOCS"
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 differentfravhat 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.



x

Steps Name and Location

1. Choose File Type File Mame: IHL?‘Processor_JMSDut
2.  Mame and Location

3.  Request Connection
Configuration Project: |HL?Processor
4. Request Publisher

Configuration Folder: ISI'C Browse... |

3. Advanced Configuration

Created File: IC:\CECZOOSJavaCAPS\,UO_I—H.?\‘—H.?Pmcessor‘prcH?Processor_JMSOut.wsd

Target Namespace: ihtq:l:f,’_]'Zee.neﬂaeans.orgjwsdlﬂ-!L?ProcessorM?Prooessor_JMSOut
WSDL Type: " Abstract WSDL Document
{+ Concrete WSDL Document

Binding: {5 =
rape: :

< Back | Mext = :il i | Cancel Help

Figure 0-133 Starting creation of the JMS BC configration

Let’s configure the Connection URL to mq://localh@g676 (you would provide the
host and port appropriate to your environment). URE schemenq indicates that

we are using the Java MQ implementation. Provideiaénd admin as username and
password unless your installer changed them foard#faults. Change Message Type
to XML, locate the XML Schema eIMDMCustomPatienute as XSD

Element/Type, click OK and Next.

. x|
Steps R Confi !
1. Choose File Type 1
2. Mame and Location JMS Connection {
3. Reqguest Connection - . : :
Configuration E Connection URL: Imq.fﬂocalhost. 27676 \
4.  Request Publisher @ User Name: Iadmin \
Configuration - -
5. Advanced Configuration Password: | \
Payload Processing
Message Type |xm| LI l
h
%50 Element/Type: | e |
__________ I
W select Element Or Type x|
-3 ByFile =
| B8 HL7Processor
————— E@ src/IEPCustomDischarge. xsd
Message Type E-fel sre/MDMCustomPatient. xsd
Defines whatdata | | g ComplexTypes /
‘text’ = pavload is
= ) i [ Simple Types
] Missing element ;
~————i Ly ias kil sroML7v2/ADT A0Lxsd =
ok [ | concel beb |

Figure 0-134 Configure Request

Name the Queue gqMDM, change Delivery Mode to Norsigeent and click Finish.
There is really no need to change delivery modesistent will be fine as well.



@ New WSDL Document

Steps Request Configuration

1. Choose File Type
Mame and Location

ld

. =] "-.\
3. Request Connection { e
Configuration D e |qMDM /'
4. Request Publisher Destination Type: (% Queue ™ Topic
Configuration s Qu o
5. Advanced Configuration [~ XA Transaction
JMS Publisher Properties

Delivery Mode: (' Persistence
Time To Live: | 052 (ms]
Priority: [ a=]

Delivery Mode

Sets the message delivery mode to use when sending a message

< Back I Mext = i I Finish Cancel Help

Figure 0-135 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 H?g [ | iy ‘ &2
@ http: /fj2ee.netbeans.orgfwsdl/HL 7Processor HL 7Processor_XML_IMSOut
E{-j Types
: @ http:/fj2ee.netbeans. org fwsdiHL 7Processor HL 7Processor _XML_IMSCOut
-cj Imports

\_QT-J Messages
B3 MSInputMessage

LB partl ns:EMDMCustomPatient
El-iZ PortTypes

3-g# MEOutPortType
=6 IMSOutOperation Add operation

'%% inputl Messsge="IMSInputMessage

Add message

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 0-136 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 0-137 Add message of type ellEPCustomDischge

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 0-138 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 0-139 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.

- '\:r' A L
%% input2 . - .
EI@ Bindings ‘]I’I'IS:GDEI‘ﬂtIﬂI'I - Properties
: =l Common
=l IMSOutBinding
. o verb
----- @ jms:binding —— s
estination
== IMSOutOperation q
@ jms:operation destinationType Queus
L oE transaction MoTransaction
S E}% input1
\ = @ jms:message entD
clien
E-E) opTelEP _—
e Ll operatiog message &
E}%_g nput2 validateMeszageSelector
i El jms:message subscriptionDurability
[_]a Services ' zub=criptionMame
E} 9 IMECUtService maxConcurrentConsumers
L concurrencyMode
- HL7Processor_XML_IM: batohs: ¥
: atchSize
-- jms:address : _
=53 Extensibility Elements redeliveryHandling Limove(same:$_DLQ)
[=] Prowider

- [ HL7Processor_XML_IMSOu
B[] HL7Processor_XML_IMsOy ML
Figure 0-140 Add jms:operatin to opTolEP and configire its properties

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¢®mn 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.

Open this BPEL.

There may be missing data values in our inboundsages. If we map from inbound
fields to outbound fields and data is missing wk g@t an exception. If missing data
in optional fields is expected and we are not comee about this we can configure
the BPEL process to ignore missing data and coatmapping regardless.

Let’s click on the bpHL7Processor process scopesahthe Ignore Missing From
Data property to Yes.



ol - = | & Basic Activities
bpHL7Procssar o | _bpHL7Procs=or [Process] - Properties
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Figure 0-141 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 illagdd in the Figure below.

IE bpHL7Processor.bpel xl Al =

source | Deson  Mapper Logong [[T [TZ[[ T a_’?||@|_

bpHL7Processor |@
Outbound [ Invoke

Swim iLine _
[ e \

Inbound | Receive
Swirrj Line

Figure 0-142 Inbound and Outbound swim lines

Drop the HL7Processor_A01_A03Delim_HL7In WSDL ofite target marker in the
Inbound/Receive swim line and the HL7Processor_XBNSOut onto the target
marker in the Outbound/Invoke swim line.
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Figure 0-143 Drop WSDLs onto appropriate target makers
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e

Rename Partner Links HL7In and JMSOut respectively.

| & IMS0uE

Figure 0-144 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 theimb8C 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 0-145 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 0-146 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 0-147 Trigger Add OnMessage functionality

Once this is done the process will look like timathe Figure below.

bpHL?Pracessar

Pick1

HL7In ®) = wsout |
= =

=

Figure 0-148 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 0-149 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 0-150 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 0-151 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'anal:ﬂe I Create ,

| Browse ,

P New Input Variable

X

{ Name: ivhUSIn :;

ok | cancel |

belp |

Type: |’r:r|s:msgADT_M3
=

Scope; IprL?F‘rm:essur

vl

m&! Cancel | |

Figure 0-152 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.
Ion_—'ilprLTPmo&ssnr.hpa* xl ‘- 0 _[_l
Bl ~ o1 GGl
i ..................................
Pick1 ! I
....... s )
T
. HL7In JMSCk .
hi7wsdlO,. Ais?}n* Mok, iy
[ | @
= | 2, =
DADT II'I"\"E:!I(EI o o

Figure 0-153 Add Assign and Invoke activities

| Palette [
= Web Service

I Invake

[->] Reply

=] Basic Activities

|E1] Assign

|| Empty

() Throw

@ ReThrow

(®) Exit

| Invoke2 [invoke] - Properties
[=I Main
Property Editor
Name

@ Receive
| Partner Link

Ir

[
E

Invoke2

Select Invokel activity, connect it to IMSOutOperabf the IMSOut partner, click
on the Edit icon and add an Input Variable vMDM@uhold the

MDMCustomPatient message on its way out to the (M

8ue.
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Figure 0-154 Trigger Property Editor Functionality
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Figure 0-155 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 0-156 Create an Input Variable for the Custo 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/tiae 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
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Flgure 0-157 Fragment of A01 to MDMCustomPatient mpping

Switch back to the Design View.
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Figure 0-158 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 0-159 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 0-160 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 0-161 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 0-163 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 0-164 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 0-165 Make sure to undeploy the HL7Consumer

Deploy the Composite Application.
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Figure 0-166 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 concurrentlgetkeg 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 0-167 Set Max Concurrency Limit



Build and Deploy the composite application again.

Let’s test both the AO1 and A03 paths by copyirgfile 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.

If you are implementing this solution using OpenE8E5lassFish ESB (as we are
doing in this walkthrough) you will not have thevdaCAPS 6 Enterprise Manager to
work with IMS and other as[ects of your solutioimgs friendly GUI tool. You can
use the Hermes JMS open source tool, discussed in
http://blogs.sun.com/javacapsfieldtech/entry/usiregmes_jms_with_javdo view
JMS destinations in the Java Message Queue ingiegdu can download and use
the QBrowers toolhttp://sourceforge.net/projects/gbrowserw@hich | used to get
the screen captures below.

Let’s confirm this by inspecting the Queues andsagss in the queues using the
QBrowser tool.

=l QBrowser VZ.5.1 - imgbroker(localhost27676) user=admin JMS header
T = I S = =1 R = IS Header Header Value
= [ tewmesaoe ot Locisioe Doy s e Joaky Rrebemanch Hensech D ID:13-192. 168.60. 4(b0:Fd: 47: 31:5b:24)-1623-1252051073703
JlgE O Oy B @@ 865 MO M@ @ o f [MDestaton qMOM : Queue
MSReplyTa
i MSCorrelationID
@ ge Queue Management Tool | MSDeliverMode 1
MSPriority 4
W . mq.sys.dmq : Queue X | & gIEP:Queue | &, qMDM:Queue xtjzimramn a
B Queue L
SRR B ey |MSRedelivered False
*- %, ma.sys.dmg ): ):fif:47: 31:5b:a4)-1625-125205 1073703
T MSTimestsmp 1252051073703
X1
s EETI— Mexe Propstes
® Topic | Property KEY | Property Type | Property Value
g e e
LSy, TMPWORK  Messan Eody EL
i <elMDMCu fent xmins = ttp: /xml. netbeans. org/schema/MDMCustomPatient”> P
<MSH:
<MSH_3_SENDING_APPLICATION >SystemA</MSH_3_SENDING_APPLICATION>
<MSH_4_SENDING_FACILITY >HosA </MSH_4_SENDING_FACILITY >
</MSH>
<EVN>
<EVN_1_TRIGGER _EVENT>A01</EVN_1_TRIGGER_EVENT >
<EVN_5_1_OPERATOR_ID>JavaCAPS6</EVN_5_1_OPERATOR_ID>
</EVN=
<PID> Bnother window
<PID_3%_1_ID>A000010</PID_3X_1_ID —
<PID_3_4_ASSIGNING_AUTHORITY >SystemA</PID_3X_4_/ _AUTHORITY > | FauTLY>
<PID_3K_6_ASSIGNING_FACILITY »SystemA</PID_3X_6_ASSIGNING_FACILITY > GIVENS>
<PID_5_1_PATIENT_NAME_FAMILY >Kessel < /PID_5_1_PATIENT_NAME_FAMILY> i
<PID_5_2_PATIENT_NAME_GIVEN >Abigail</PID_5_2_PATIENT_NAME_GIVEN>
fosel s SRS <PID_8_ADMINISTRATIVE_SEX=M</PID_8_ADMINISTRATIVE_SEX >
2 <PID_11X_1_PATIENT_ADDRESS_STREET 7 South 3rd Cirdle </PID_11X_1_PATIENT_ADDRESS_STREET>
[#1200¢] - <PID_11X_3_PATIENT_ADDRESS_CITY>Downham Market</PID_11X_3 PATIENT_ADDRESS_CITY>
send 1f - <PID_11X_5_PATIENT_ADDRESS_POST_CODE>30828</PID_11X_5_PATIENT_ADDRESS_POST_CODE>
= <PID_13_ MEDICARE_NUMBER >A2008030801529<(PID_19_MEDICARE_NUMEER > P
[#1200¢] © </PID> i
ri#] . < felMDMCustomPatient>
mBER>




IMS header
&l . gBrowser V2.5.1 - imgbroker(localhost27676) user=admin

1 IMS Header Header Value
‘ Fle NewMessage Edit LocalStore Display Subsaibe  Inguir |TMSMessagelD ID:20-192. 168.60. 4(af:e:ae:44:ef120)-1630-125205 1074046
- B IMSDestination glEP : Queue
Llg @ o Oy B @ @ = 55 [msreymo
IMSCorrelationID
@ e Management Tool IMSDeliverMode 1
i IMSPriority 4
 IMSExpiration 0
E imgbroker(localhost: 27675) & mg.sys.dmq : Quede X 'T IMSType
=] Queue IMSRedelivered false
% Mg, sys.dmg B | IMSTimestamp 1252051074046
« (53 Message Properties
[ g S g | Property KEY [ Property Type I n
o i Topic L
B LocaStore x|
i, TMPWORK [<elErCustomDischarge xmins="http: fuml.netbeans orgechema/IEPCustomDischarge™> 4]

<MSH:>
<MSH_3_SENDING_APPLICATION=SystemA</MSH_3_SENDING_APPLICATION:>
<MSH_4_SENDING_FACILITY >HosA </MSH_4_SENDING_FACILITY >

<M5H>

<PID>

<PID_3X_1_ID>AD0D010</PID_3X_1_ID>
<PID_3X_6_ASSIGNING_FACILITY >SystemA</PID_3¥_&

IGNING_FACILITY =
<PID_5_1_PATIENT_MAME_FAMILY »Kessel</PID_5_1_PATIENT_NAME_FAMILY>
<PID_5_2_PATIENT_MAME_GIVEN »Abigail</PID_5_2_PATIENT_NAME_GIVEN>
<PID_8_ADMINISTRATIVE_SEX>M</PID_8_ADMINISTRATIVE SEX>

<PID>

<PV1>

<PV1 191 VISIT WUMBER>V2008090801529</PV1_19_1_VISIT NUMBER >
<fPV1>

< fel[EPCustomDischarge »

qIEP [ 1message(s) found

[#12009-09-04T17:57:54.062+1000| 1
send to the sender MSH|"~\&|PIIN

Figure 0-168 Looking at message in queues in QBrowss

Indeed, there is 1 message in each queue and \eeshau the messages themselves
by.

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.

- @ wssDateDiff
E Enterprise Beans
-- Java Collaborations
E}ﬁ Web Services
=Rl visDateDitE
Guﬂ Configuration Fi
(4§ Server Resourc
Ea Source Package

Open

Refresh Service

] Add Operation...
[#-[ TestPackages
(g TestLibraries A5
: Edit Web Service Attributes

% Web Services Tv
Figure 0-169 Choose test Web Service option

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 vou to test your web service implementation (

Open Link in New Window
Open Link in New Tab

To imvoke an operation, fill the method parameter(s) input boxes and click

Bookmark This Link
Methods : Save Link As...

Send Link...
Copy Link Location

public abstract int pkg wssdatediff. WSSDateDiff. opDateDiff{java lang. Stri
opDateDiff | ( J ]

Figure 0-170 Copy the URL of the WSDL

Properties

Close the browser window.

Back in the HL7Processor project, right-click oe tHhL7Processor project name,
choose New, choose Other, choose Web Servicesseltbdernal WSDL
Document(s), paste the URL just copied into therfrURL:’ text box and click
Finish.

W New File L x|
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 {* FromURL
Location =

|http:fﬂocalhost:ESUSUMSSDaheDif'fServiaeMSSDaheDifF?WSDL| )

" From Local File System

Select the target location for the retrieved resource.
Save to Folder: IC:\CECZDOBJEVECAPS\QO_I—H.?‘J-IL?Pfooessor\wc Browse |

[~ Overwrite files with same name.

< Back | Next = | Emtsh‘;: I Cancel Help

Figure 0-171 Create WSDL Document using WSDL URL

Repeat the process for the WSSConverDate web serwice will use it later.

A number of additional artefacts appeared in ou7Pilocessor projects. Note the two
WSDL documents — we will use them shortly.



E% HL7Processor

R BProcess Files

B0 HAvz

{/ﬁl- = localhost_3a080 -‘\‘

EI 5 WssConvertDateService

: B wssConvertDate. wsdl €——rt———

@ WSSConvertDate, xsd_1.xsd

EI a WsSDateDiffService

B wssDateDiff wsdl

“[gi| WSSDateDiffxsd_lxsd  /

----- 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 MSSDateDiffWWSDL

\O http: /localhost: 38080 /MSSDateDiffService /WSsDateDiffPxsd=1

Flgure 0-172 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.

222 H.7Processor

-5 Process Files bpHL7Pracessol &

E-C1 HLv2

E;—] localhost_38080

| 253 WSSConvertDateService

Lﬁ] WSSConvertDate.wad| RS S

-|g| wssConvertDate,xsd_1.x: Pick1 N

A WssDateDiffService = @ ) CyEoate

-5 wssDateDiff.wsdl [ |

bofel] WSSDateDiff.xsd_1.xsd niesshas =

'] HL7Processor_A01_AD3Delim_HL71 = !

3] HL7Processor_XML_IMSOut.wsdl i Mesgsie -
IEPCustomDischarge. xsd HL 1|.1 il J”-IL"’"-- [.‘IE‘F%{

MOMCustomPatient, xsd I 1

WssDateDiffWrapper.wsdl M
e = t Sequgn. ..

IEI bpHL7Processor . bpel
= [ Referenced Resources hi7wsdid, ., = & - _,//

b W mi

Figure 0-173 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, connecirntbheke3 to the DateDiff service
and create two variables, Input Variable vDIffReqgl ®utput Variable vDiffRes.



Pick1

- CytDate
555 =
=
------ s
; Serugn... DiffDate
& g & ||| | '
([ || a0 || o || e |
Sequgn... e O | S’ | S | { =1
m |
Assigni Invoke3
1 X @ JMS0uE
= = i —— '
Invdlel Assign3
n 5 5;n =
B2 IMSCTE,
II.T\."':;I-'E": =
W Invoke3 [Invoke] - Property Editor x|
| Main |Cnrre]ations|
Mame: IInvokES
Partrer Link:  [DiffDate ~|
Operation: IopDateDif'f ;‘
Input Variable: Iv[hf’ﬁleq \X;(eabe 2 I Browse . I
Output Varisble: |[vDiffRes Lreate ] Browse .. |

Figure 0-174 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>pardaere>sEarlierDate and a
string literal “yyyyMMddhhmmss” to vDiffReq>paraness>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.

li}""'@?/‘ FvilgL

B3 PV1.43

B <<§> PV1.44
B-€% TS.1-
B-€3 T5.2
- OF Ttem
- OF Type

vDiffRes .;1—¢
vDiffReqg -.j{lj

| L. O LongName
E '@}} P¥1.45

=< B

‘€§>T‘SZ

T 'ywyMMddhhmmss'

A:;y.\;wMMﬂdﬁhmmss;

Flgure 0 175 Map inputs of the WSSDateDiff service

parameters &~
-+ sEarlierDate ¢F—
« sEarlierDateFormat @f

—+ slaterDate €§j
» sl aterDateFormat €2
Properties +

Switch to Design view, double-click the Assign3iaty and map
vDiffRes>parameters>return field to vVIEPOut>part¥#BLOS 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 .i'l—e-]
=-a vDiffRes _H]
i HE-E parameters partl [ =
Lo e MSH €3
--I,jf:;nperﬁes PID <>
[+ 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 0-176 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 Assigwity for each conversion.

Connect Invoke4, Invoke5, Invoke6 and Invoke7 ®@vtDate partner.
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Figure 0-177 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 vDTOfMsgReg>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 0-178 Input to WSSConvertDate converting MSH?7 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] I,jPrnpertes PID €3
F|gure 0-179 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 0-180 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 0-181 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 0-182 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 0-183 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 0-184 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
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2
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Figure 0-185 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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hlTwsdlPaort

>
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HL7Processor_XML_JMSOut_OutPaort

ALY

WasDateDiffPort

OAP
U
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WSSConvertDateFort

(BPEL) HL7Processor

2

(& bpHL7Processor

HL7In -
CviDate a >

DiffDate
JMS0out

Figure 0-186 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 IEPGuglischarge message looks like.
It should have the LOS field and the date/timedgbopulated. By exercising the
process at this point we will be validating the ware have done just now.

1 server.dog - 785.9 KB - BareTail € Message Details H

M (6 QBrowser v2.5.1 - imabroker(localhost-27676) useradmin |
: % QBrowser V2.5.1 mhrnkﬁ{mlpﬁtﬂ?ﬁ?ﬁlm-:aﬂnh T TS
3 | File Mew Message Edit LocalStore Display Subscribe  Inguir [JMSMessagelD 1D;160-192, 168.60.4(ab:ee: 7d:ca: 5c:d3)-1938-1252052958031
= = : e = : | MSDestination qlEP : Queue
Lol B e s B @@ B LR ey

IMSCorrelationlD
IMSDeliverMode 1
IMSPriority 4

®

eue Management Tool

———————— = = = | VSt xpiration 0
E imgbroker localhost: 276 75) § mg.sys.dmg : Queve X lT IMSType
- Queue # IMSRedelivered false
! % mq.sys.dmg i 1D:20-192. 168.60,4( |IMSTimestamp 1252052958031
g . Message Properties
% o
[<elEPCustomDischarge xmins="http: [l netbeans org/schema IEPCustomDischarge™
- LocalStore “MEH =
“ TMPWORK <MSH_3_SENDING_APPLICATION »SystemA </MSH_3_SENDING_APPLICATION =

<M5H_4_SENDING_FACILITY >HosA</MSH_4_SENDING_FACILITY>

<MSH_7_DATE_TIM_OF _MESSAGE »>2008-09-10T11: 23:56 </MSH_7_DATE_TIM_OF _MESSAGE>
</MSH=

<PID>

<PID_3X_1 ID>ADD0010</PID_3X_1 ID>

<PID_3%_6_ASSIGNING_FACILITY »SystemA</PID_3%_6_ASSIGNING_FACILITY >

<PID_5_1 PATIENT NAME_FAMILY >Kessel</PID_5_1 PATIENT NAME_FAMILY >

<P igail

<PID_7_DATE_TIME_OF_BIRTH:>1946-01-01712:30:45</PID_7 DATE_TIME_OF BIRTH>

<PID_8_ADMINISTRATIVE_SEX=M</PID_8_ADMINISTRATIVE_SEX>

<PID =

<PV1z

<PV1_19_1 _VISIT_MUMBER>V2008090801529</PV1_19_1 VISIT_NUMBER =

ZFV1_44 ADMIT_DATE_TIME=>2008-09-08T01:52:09</PV1_44 ADMIT_DATE TIME> )
>

d

qIEP | 2 message(s) found <PV1_45_DISCHARGE DATE_TIME>2008-09-10T11:29:56</PV1_45_DISCHARGE_DATE_TIME

£LOS=3<LO5>

<fPvis
[#|2005-09-04T18:25:17.328+10C :
send to the sender MSHI~~\&|E G g

Figure 0-187 Dates were converted and Length of Stavas calculated

.

Let’s turn our attention back to the bpHL7Proce€3BEL 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
MDM branch of the Pick activity.
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Figure 0-188 Add two pairs of Invoke and Assign adtities

Connect Invoke8 and Invoke9 to the CvtDate partner.

| = |™ —| :'_;ErF]m
e CytDate -
A s ko =
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Figure 0-189 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 0-190 Choose existing variable vDTOfMsgRegsanput Variable
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Figure 0-191 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.
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&';WWMMddHhrﬁmss' Je

i E?T\y'pe
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Figu:re :0—'192 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

-{{3) Properties EWN €3
-G vDTOfMsgReq 4| [

Figure 0-193 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 tlggesquotes surrounding
the capital letter T. This provides inputs to th&8ConvertDate.

flal B T g R
€% PID.5 vDOBReqg I:|—LJ—:|
(€2 PID.6 msgRequest [= —]
=-4€% PID.7

-€3 sDateTimeIn €3

€2 T5.2 — 5 |"vyyyMMddhhmmss' sDateTimeInFormat €3

- IF Item

wo OF Type A 'yyyy-M-dd'Thh:mm:ss' sDateTimeCutFormat €3

‘. IF LongName .
[1-€% PID.8 Properties

Figure 0-194 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.
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Figure 0-195 Populate YMDMOUt>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.

| File MewMessage Edit LocalStore Display Subscribe Inguiry command  Destcommand{U) Transactions() Commandinout Look and Feel) ClientVersion(B}
IF o 1 R - = 8, Hessagepetais
Ll B2 o OB 8@, aRlINO0@0 @ F & JM header

IMS Header Header Value
@ Queue Management Tool IMSMessagelD ID:373-192, 168,60, 4(a%:87:d8: 50:49:58)-2173- 1252056843284
| \IMSDestination gMDM : Queue

I - & n IMSReplyTe
i % Mg.sys.dmg s Queue | % gIEP : Queus | % gMDM: Queus X -
a imgbroker (ocalhost: 27676) | = ‘ MSCorrelationID

B+ Queue # MessagelD [IMSDeliverMade 1
154, ma.sys.cmgq 1 ID:13-192. 168.60.4(b0:Fd:47: 31: 5b:ad)-1623-1252051073703 MSPriority 3
-y, qrEp 2 ID: 153-192. 168.60. 4{b4:fe: 70:43: 12:8e)-1930- 1252052956921 MSExpiration i
5, MSTvoe
# Topic €, Message Body x|
= LocalStore - ——
5 <elMDMCustomPatient xmins="http: //xml.netbeans. org/schema/MDMCustomPatient™> ;I
L.y, TMPWORK e
<MSH_3_SENDING_APPLICATIONSystemA </MSH_3_SENDING_APPLICATION > R EE
MSH_4_SEMDING FACIITY »HosA < /MSH_4 SENDING_FACILITY.
<MSH_7_DATE_TIM_OF_MESSAGE_ISOB601>2008-09-08T01:52:09</MSH_7_DATE_TIM_OF_MESSAGE_IS08601>
1
<EVN
<EVN_1_TRIGGER_EVENT>A01</EVN_1_TRIGGER_EVENT>
<EVN_5_1_OPERATOR_ID>JavaCAPS6</EVN_5_1 OPERATOR_ID>
</EVIN >
<PID>
<PID_3X_1 ID>AD0DD10</PID_3%_1 ID>
<PID_3X_4 ASSIGNING_AUTHORITY>SystemA</PID_3¥_4 ASSIGNING_AUTHORITY>
<PID_3X_6_ASSIGNING_FACILITY >SystemA < /PID_3%_6_ASSIGNING_FACLLITY>
<PID_5_1_PATIENT NAME_FAMILY »Kessel</PID_5_1_PATIENT NAME_FAMILY> oy e
PID_5 2 PATIENT MAME_GIVEN:Ahigail</PI0. 5.2 PATIENT. NAME_GIVEN i Ll
MDM [ 3 message(s) found ( |<PID_7_DATE_TIME_OF_BIRTH_1508601>1946-01-01T12:30:45< PID_7_DATE_TIME_OF_BIRTH_ISO8601> ESFA b
TSI T T T ST T S TE R T TP IO ADMINISTRATIVE —SEX MR ID 8 ADMINISTRATIVE SEX Sl
cbject of class com.sun.qbi.hl7 |<PID_1IX_1 PATIENT ADDRESS_STREET>7South 3rd Circle</PID_11X_i PATIENT ADDRESS STREET>
<PID_11X_3_PATIENT_ADDRESS_CITY >Downham Market</PID_11X_3_PATIENT_ADDRESS_CITY> K>
[412000-00-02T19:34:0. 343+1060] |<PID_L1CS PATIENT_ADDRESS_POST_CODE>30828</PID_11X_S_PATIENT_ADDRESS_POST_CODE>
it s eh e :;ﬁé{MEDIcmE,NUMEER>A2003090301529<{PID,19,MEDICARE,NUMBER>
</eMDMCustomPatient>
[#12009-09-04T13:34:04.343+1000] | fe s it

Figure 0-196 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 wexlises being invoked from the
BPEL process through the SOAP/HTTP BC using the BO¥er HTTP protocol.
We can optimise this communication by including B¥s 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 Java EE Service Engine.



Let's open the HL7Processor_CA'’s Service Assembtydrag the WSSDateDiff and
WSSConvertDate modules onto the JBI Modules pati@tanvas.

(Proee... 41 x| | Fies

[ ﬁ CAPS Components Library

:’ﬂ.&, HL7Cansumer_CA
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| WSSConvertDate - Navigator a x|

|
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Flgure 0-197 Add EJB web services to the Service &mebly

Now build the Composite Application. Notice tha¢ tBJB Modules’ Provide
endpoints got connected to the SOAP BCs correspgridithe end points invoked by

the BPEL Process.

[ HL7Processor_CA.casa * x|

swee [owon | 5] ¥ 81 ¥

WSDL Ports
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QU
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ALY
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MEQut_OutPort

JBI Modules

{JAVAEE) WSSDateDiff
2. javase WSSDateDifPort

| (JAVAEE) WSSConveriDate
Z}' javaee_ WSSConvernDatePart

{BPEL) HL7Processor
[%] HL7Processar
S HLTIn
CviDate 2> (&S
DifDate 3> Qs
INSOUt D> @ES

Let's remove the two SOAP BCs, one at a time, amthect the Consume endpoints
of the BPEL process to the Provide end points efaibpropriate Java EE Modules.
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Figure 0-198 Service Assembly rebuilt after additio of EJB Modules

To make sure we are not using the EJB modules deglas externally invocable web
services let's undeploy both.



| Projects -HL7P... | | Files | Services a1 x
% Databases -
.@. Web Services
@ Enterprise Beans (2.x)
El Servers

B+ €7 GlassFish V2

=3 Applications

--Ij Enterprise Applications
--|j Web Applications
E}Ij EJB Modules
: WSSConvertDate
. @@ wssDateDiff
--|j Connector Modules Disable
-5 App Client Modules Froperties

.5 Dacm reae

We can now build and deploy the Composite Applaraagain.

Notice that the two EJB Modules got redeployed m@ygithe CA deployment
process.

E Servers
£ & GlassFish V2
B3 Applications
--|j Enterprize Applications
-3 Web Applications

w8 HL7Processor_CA-WSSDateDiff
: El HL /Processor_CA-WS5ConvertDate
B'-J [ Connector Modules
: -3 App Client Modules
Ell.ﬁ-? Resources
. ..... JIII'IMS
-4 381
_3 Service Engines
Er}qﬁ Binding Components
I._"_"jl Shared Libraries
El-I@ Service Assemblies
Er]!.'-i HL7Feeder_CA
E‘ﬁ HL 7Processor_CA

Let’'s submit the test file again to verify thatrtfs are working as expected.



0 o vt i e ~loix
File  New Message Local Store Display  Subsaibe lngu-"”s
IMS Header ‘Header Value

ilgE ¢ O B @ @ & 55 [MMessaged lID:423-192. 168,50, 4(b6: 3d: 7e:13:9d: 5)-2298-1252057699718
MSDestination [gMDM : Queue

[FEfyrie w | mowse | seacn
| JMSCorrelationID —I _I

MSDeliverMode

Queue Management Tool

=

mgsys.dmg : Queve x|

e ——— s . [mspriority 4
1 Queue 2 |IMSExpiration o [Type Size Modz
2 ma.sys.dmg 5 1D:13-192, 168.60.4( [JMSType Eamga 1KB Non-Persistent
QIEP 2 IT0: 153-192. 168.60.< | JMSRedelivered [false [Message 1KE Non-Persistent
3 1D:373-192. 168.60.< | MSTimestamp 1252057625718 Non-Persisbent

 Topic Message Properties
=4 Localstore - I 1 - 1

"4, TMPWORK

i netheans. orgfschema /MDMCustomPatient”>

<MSH>

_SENDING_APPLICATION »SystemA</MSH_3_SENDING_APPLICATION:>
_SENDING_FACILITY »HosA </MSH_4_SENDING_FACILITY >
_DATE _TIM_OF_MESSAGE_IS08501>2008-08-08T01:52:09</MSH_7_DATE_TIM_OF_MESSAGE_ISO8601>

<EVN_1_TRIGGER_EVENT>A01</EVN_1 TRIGGER_EVENT>
|_OPERATOR _ID>JavaCAPS6 </EVN_5_1_OPERATOR_ID>

<PID_3¢_1_ID>A000010<PID_3_1 D>
<PID_3%_4_ASSIGNING_AUTHORITY >SystemA </PID_3X_3_ASSIGNING_AUTHORITY >
<PID_3¢_5_ASSIGNING_FACILITY>Systema</PID_3X_6 ASSIGNING FACILITY>
<PID_5_1_PATIENT_NAME_FAMILY>Kessel</PID_5_1_PATIENT_NAME_FAMILY> Detgiis... | Delete selected messages
TR T T e | PID_5_2_PATIENT_NAWE_GIVEN>Abigail</PID_5_2 PATIENT NAME_GIVEN>

- <PID_7_DATE_TIME_OF BIRTH_IS08601>1946-01-01T12:30:35</PID_7_DATE_TIME_OF _BIRTH_IS08601>
<PID_5_ADMINISTRATIVE_SEXM</PID_5_ADMINISTRATIVE SEX>
<PID_11X_1_PATIENT_ADDRESS_STREET>7 South 3rd Circle </PID_11X_1_PATIENT_ADDRESS_STREET>
<PID_11%_3 PATIENT ADDRESS_CITY>Downham Market(/PléP 11%_3 PATIENT_ADDRESS_CITY> jrodReply-52 T RLIBC-T0E36: Conatructed ACK iy
<PID_11X_5_PATIENT_ADDRESS_POST_CODE >30328</PID_11X_5_PATIENT_ADDRESS_POST_CODE>
<PID_13_MEDICARE_NUMEER >A200803080 1529 < PID_19_ MEDICARE_NUMEER>
[#12009-08-04T19:48:22. 43 <> hndReply-5; [HLTBC-I0129: Sending ACK back ©
eri4] |</eMDMCustonPatient>

Retrieving schems at ',

[#12009-09-04T19:48:22.43
e send to the sender MSH|

QBrowser V2.5.1 - imqbroker{localhost:27676) user=admin

File MNewMessage Edit LocalStore Display Subsgibe Inguiry command Destcommand(U) Transactions(X) Commandinput LookandFeel(J) ClientVersion(B)
WBI v O30 @B @RARC@e T &
@ : Queue Management Tool DestName: | gIEP : Queus v Browse Search
ma.sys.dmg s Queve | & qIEP s Queue | ‘%, qMDM: Queue |
MessagelD Timestzmp Type Size Mode Priority
1D:20-192, 168,60, 4(afe:ae: 44:ef:20)-1630-125205 1074046 2003/09/04 17:57:54 EST TextMessage 627byte Non-Persistent 4
1D: 160-192. 168,60, 4(ab:ee: 7d: ca: 5c:d3)- 1938-1252052958031 2008/05/04 18:28: 18 EST TextMessage 533 byte Mon-Persistent 4
1D:380-192. 168,60, 4(83:47: 23: 39:aC: 1b)-2180-1252056844828 2009/09/04 19:34:04 EST TexiMessage 539 byte Non-Persistent 4
< B & Message Details | Iy ] 3

<ellEPCustomDischarge xmins ="https fjxml.netheans. org/schema/IEPCustomDischarge™> IMS header

MSH_3_SENDING_APPLICATION >SystemA </MSH_3_SENDING_APPLICATION | bt | Heads Yoo

<] _: ! >SystemA <, |_3_¢ ! > w il

<MSH_4_SENDING_FACILITY >HosA</MSH_4_SENDING_FACILITY> jngas::g:m IE:@ 192, 168,60, 4eiatic:

<MSH_7_DATE_TIM_OF_MESSAGE >2008-09-10T11:29: 56 </MSH_7_DATE_TIM_OF MESSAGE> esumon, G - Queve

prieie MSReplyTa

<PID> |IM5CorrelationID

<PID_3¥_1_ID>A000010<PID_3X_1_ID> MSDelvertode 1

<PID_3X_6_ASSIGNING_FACILITY >Systema </PID_3X_6_ASSIGNING_FACILITY> (MSPriority ]

<PID_5_1_PATIENT_NAME_FAMILY =Kessel</PID_5_1_PATIENT_NAME_FAMILY > MSExpiration 0

<PID_5_2 PATIENT_NAME_GIVENAbigail</PID_5_2 PATIENT_NAME_GIVEN> METype

<PID_7_DATE_TIME_CF_BIRTH:1946-01-01T12:30:45<FID_7_DATE_TIME_OF _BIRTH> P o

<PID_8_ADMINISTRATIVE_SEXM</PID_8_ADMINISTRATIVE_SEX> Al =

P> |IMSTmestamp 1252057702687

SIEP | 4messagels | PV . Message Properties el
(P TR 1Py _19) 1 VISIT_NUMBER »V2008090801529</PV1_13_1_VISIT_NUMBER >
Pr KEY Pre iR Pr Value

<PY1_44_ADMIT_DATE_TIME >2008-09-08T01:52:09</PV 1_44_ADMIT_DATE _TIME> oty el ety I

<PV1_45_DISCHARGE_DATE TIME>2008-03-10T11:29:56 </PV1_45_DISCHARGE_DATE_TIME>

<LOS>3<L0S>

<Py1>

< jel[EPCustomDischarge >

Figure 0-199 Messages of each kind are available.

All done©

If you stayed with me all this time and completdgeojects — pat yourself on the
back — you deserve @



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.



