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Introduction

In this article the routing and transformation solution developed in the article entitled "SOA
Suite for healthcare integration Series — Routing and Transformation using XSL Solution,
will be extended to add an on-the-fly code mapping. This does not have anything to do with
HL7 or HL7 processing, or indeed SOA Suite for healthcare integration infrastructure, but
since the task is a pretty common one in the HL7 messaging world, it will be discussed and
illustrated.

This article assumes that the reader has the SOA Suite for healthcare integration
environment with all necessary components installed and ready to use. The Bill of Materials
for such an environment and a discussion on where the components can be obtained is
provided in the earlier article, "SOA Suite for healthcare integration Series - Overview of
the Development Environment”, to be found at
http://blogs.czapski.id.au/2012/08/soa-suite-for-healthcare-integration-series-overview-
of-the-development-environment.

This article assumes that the reader completed the solution discussed in the earlier article,
“SOA Suite for healthcare integration Series — Routing and Transformation using XSL
Solution”, to be found at
http://blogs.czapski.id.au/2012/12/soa-suite-for-healthcare-integration-series-routing-a
nd-transformation-using-xsl-solution.
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Solution Overview

Domain Value Map, the infrastructure functionality found, amongst others, in the Oracle
XSL transformation technology implementation, allows one to define a "*mapping table”
consisting of a set of an original values and a substitution values, and a default (when an
original value is not found), and to configure a XSL transformation to perform the
substitution as transformation proceeds. In this case the "mapping table” is stored as a
XML file, which can be transiently modified at runtime using a web-based UI. Other
mechanisms, which use database tables, also exists, but will not be discussed here.

The solution components are depicted in Figure 1 Solution Components.

External Inbound HL7 Transformation Outbound HL7 External
Senders Processing and Routing Processing Receivers

Figure 1 Solution Components

The diagram uses the convention which clearly separates the external systems, the SOA
Suite for healthcare integration-specific components and generic SOA Suite components
using the “swim-line” analogy.

Since the entire solution, with the exception of the on-the-fly mapping, already exists, we
will only modify the “TransformerMediator” component.

As before, the solution will receive a HL7 v2 message, acknowledge it with an immediate
acknowledgement and pass it onto the SOA Composite. The immediate acknowledgement
will be sent as soon as the message is received and persisted, before it is processed in any
way. The acknowledgement received from the HL7 listener will be discarded.

As the “TransformerMediator”, which implements and XSL transformation, mapps the
segments, fields, conponents and subcomponents of the incoming ADT A01 or AO3
message to construct the outgoing ADT AO8 message, it will translate / map the gender
code, carried in the PID-8 field, inot its equivalent long version, for example *M” into
“MALE".

We need to create the Domain Value Map (DVM) and add the DVM Lookup function in the
appropriate place in the XSLT to accomplish the taks.
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Define Domain Value Map (DVM)

In this section we will define the Domain Value Map, the mapping table containing original

and
O
O
O

substitute codes.
Start JDeveloper Studio
Make sure the “RouterApp” Application is open - open it is it is not

Right-click the name of the project, “"RouterPrj” and choose “New...”

év- Oracle IDeveloper 11g Release 1 - RouterApp.jws : RouterPrj.jpr

File Edit ¥iew Application Refactor Search Mavigate Build Run  ¥ersioning Tools Window Help

NS

CEa 90 XER QO O & aide-P-&F- A

Applicatiun % | =|Applica,.. = E] D-Itgcompu:usite.xml x
=l Routeregp B e fpumRO  BEATD
 Projects &l & T =

RouterPri Exposed Services

R o ——
l_:l Edit Project SourcePaths. ..

O

r—l ‘Y Melebs Praieck

Choose “"SOA Tier” - “Transformations” - “Domain Value Map(DVM)”

& New Gallery |

[

SOA Suite for healthcare integration - Domain Value Map - On-the-fly Code Mapping

All Technologies rCurrent Project Technologies |

This list is Filkered according ko the current project's selected technologies,

™

(@ )
Cateqories: Items: [] Shaw All Descriptions
EI---GfaneraI Cross Reference(XREF)

Connections ] pomain Yalue Map{D¥M) +—-

& domain walue map (DY) is a mapping of domain values among different

Deployment Descriptors '
domain sysktems,

Deployment Profiles

“-Projects Ta enable this option, you must select a project or a file within a project in the
----- BPM Tier Applicakion Mavigator,
[=H-304 Tier

Service Components [H 5L map
ransformations B 5. Map From ¥SL Stylesheet
----- Al Ttems

Name the new DVM “gender_map.dvm”, replace “domainl1” with “"Gender Code”,
“valuel” with “*M”, "domain2” with “"GenderName”, “"domain2” with “Male” and click
\\OKII
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& Create Domain ¥alue Map{D¥M) File ﬂ

& domain value map (DYM) is a mapping of domain values among different domain
syskems,

Eile Mame:

|gender_ma|:u.u:|\-'m } |
g

Directory Mame:

|C:'l,JDeve|l:n|:|er'I,m\,fwork'l,RDuter.f\pp'l,RDuterPrj | [ Browse, ,. ]
Descripkion:
Initial CWM Entries ‘\
Domain Mame:; |Genl:|erCDde | Domain Yalue: |M |
Domain Mame: |Genl:|erName| | Domain Yalue: |Male ). |

C o 1 o ]

1 Pull down the “Plus” button and choose “Add Domain Values”

W[ cormposite. xml ® I@gender_map.dvm x (=] [jResource Palette *
G-(@e
[+ My Catalogs

| = IDE Connections
ﬂ Application Server

[l Domain Yalue Map{DVM)

Marne: |genu:|er_map

Descripkion:

Map Table: %+ 7 ¥ | |

GenderCode GenderManme m
Add Damain

I Male
'| ™

[1 Enter “F” for “"GenderCode” and and “Female” for “"GenderName”

[l Domain Yalue Map{Dy¥M)

Marme: |gen|:|er_map

Descripkion:

Map Table: Eh / x

GenderCode

I Male
T |

[0 Click “Save All” and close the domain value map
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év- Oracle JDeveloper 11g Release 1 - RouterApp.jws : RouterPri.jpr : C IDeveloperimyworkRouterApp', RouterPrjigender_map.dy

File Edit Y¥iew Application Refactor Search Mavigate Build Run V¥Yersioning Tools Window Help
RoE@ 90 XEM O0-O & Atdde- > -& 14
P.pplicatinn |application 5., * (2] offScomposite.xml % ﬁgender_map.dvm x

. RouterApp hd . [} Domain Yalue Map({Dy¥M)
= Projects Bl F-E-
RouterPr | Mame: |gender_map
=[] 504 Content
E]‘"D claszes Drescription:
&[] testsuites
-] xsd
D'"D ¥s|
{7 Business Rules Yleip U<l =
----- o3 composite, xrl GenderCode _
----- A gender_map.dvm M Male
------ HZI_HADE_SystemdA_Out,wsdl
,,,,,, M e e

We are done. The domain value map is ready. Let’s modify the “TransformerMediator” to
perform the actual mapping.

Add DVM to TransformerMediator

In this section we will modify the “TransformerMediator”’s XSLT-based mapping file to
perrofmr code mapping using the domain value map we which created earlier.

O Open the “composite.xml”, if not already open
[0 Double-click the “TransformerMediator” component to open the “mplan” editor

[0 Click the “"Mapper File” button

rSkatic Routing

= |<<Filter Expression= |? 'ﬁ = |HCI_H.¢\DB_SystemA_Out::send

& Sequential »
- & /

| E-q

v] “ Select an existing mapper il or create a new one. |

Yalidate Semantic [

Transfarm Using |hody : xsl{/ADT_To_ADT_ADS xsl

Assign Values [hc.messageld := oraexkigenerate-guid()

[0 Click the “Edit Mapping...” button

év- Request Transformation Map il

TransFormation From request message E2BMsqg to message B2BMsg.

Transformation to part: body \

|
(%) Use Existing Mapper File: |stI.C\DT_T0_.C\DT_.C\08.st | Q, ﬁ

Edit Mapping... i

) e ]

O Create Mew Mapper File;
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[0 Expand PID node trees on both sides by one level, expand PID-8 node trees on both
sides, repeat for each of the mapping lines between PID-8 field and its attributes: click
the line to select it and press the “"Del” key to delete the mapping

o | =
wl@ st for-each &3
&4 nstiPID.5 R e e for-each &
=[] nstiPID.6 e for-each -t
#-faz] ns1:PID.7 i ns1:PID.7 [as]-@
D[@]nslpms R ns1pms[@]a
|_"'8 wem e % ......... :
B v AT
H e qF
98 | pnghlame L Longhame =G
g Applicationlnfo L Applicationirfo g
.mg wsiml |l il mg
i [88] ns1:PID.S SR for-each &
-8 nst:PID. 10 S S e for-each &

[0 Select "Advanced” from the “"Component Palette”, expand the “"DVM Functions” and
drag the “lookupValue”: function onto the center swim line in the empty space
alongside the PID-8 node

alan X HADT_TQ_ADT_A 03.xsl x E] ﬁtumpunent Palette = | [eiResource Palette X E]
%SLT File: HCI_HADS_Systems_Out.wsdl |p|dvanced v|
~ for-each é?.?
. nsLiPID.7 [ea] - &8 (5]
". nsi: PIDVS e : [ #dvanced Functions
* ltem I_v8 ! | Database Functions
ﬂ)te Lg = DWM Functions
Langhiame ™ | LEEET LI 56 lookupyalue
ApplicationInfo I£‘8
sionil G A lookupvalue M
for-each é’_?

[0 Drag from the left-had side PID-8 node to the tiny square at the right of the function
box to connect the node to the function, providing node value as the argument

ofJcomposite.zml % | =5 TransformerMediakor.mplan % [E'ELADT_TG_ADT_AD&.J:S! J’-| =
Source: HCI_In.wsdl ¥SLT File: HCI_HAOS_Swstemd_Ouk.wsdl
R Mg B T for-cach (-3
@ nsliPID.7 - ge Tt Mgy -t E ns1oPID.7 as)-&
9[%] I . " T “51PIDB[@]E|
R e e Meay Trem "4
........... . .- ] .
u%_ Type | T ) N Type l—"’%
Iﬂfg LongMame || e Co LongManme Iﬂ%
I—‘E ApplicationInfo |} 0 e applicationInfo I_Vg
8 il R seionil G0
[”SIPIDQ - fnr-eaché:.

[0 Drag from the tiny square at the right og the function to the PID-8 node oin the right
hand node tree to assign the function result to the PID-8 node

plan * |BJADT_Te_ADT_A08.xsl * =2
| of" %, ®3LT File: HCI_HADE_Swstemd ook, wsdl
............. R .. for-each &35
::::::::::::::::::::::::‘:: Ta, nsl:F'ID.?[@]---
e e}
...................... 7 em M.

.......................... applicationInfa mg

.......................... Wit |'||| u% i
.......................... Frr_narh ;‘?:‘ .III

(] H
Zﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁf‘ﬁ-.&ﬁ Type ...
................. Lnngr'-.lamemg

SOA Suite for healthcare integration - Domain Value Map - On-the-fly Code Mapping Page 6



[0 Double-click the center of the function to start the configuration wizard

an « |BElapT_to_ADT_A0B.xsl = |

O Click on the “looking glass” button alongside the “"dvmLocation” box, click the "Browse...”

&

%SLT File: HCI_HAODS Swstemd_Out.wsdl

ns1:PID.7 e} @
ns1:PID.G [as] =

Ea

| loakuphalue

Error: Function with Too Few Parameters
--------- Drag and Drop kree nodes to Function or double-click ko edit

button, locate and select the "gender_map.dvm” then click "OK” and "OK” to complete
DVM file selection

Ciefine function parameters belov:

dwmLocation
sourceColumniarme
sourcevalue

targetColumniame

& Edit Function - lookupYalue x|
[Noke: Farameters can alss be seb through drag and drop from bree nodes)
/msl:ADT/nsl: PID/msl:PID. & Q, Add
|
I & Enter URL x| ﬁ
S ve Up
LRl | | ’ Erowse... & Down
[ oK i [ Zancel ]

defaultyalus

Examples: $varl, §|
Press Ctrl + Space f

Funckion Descriptior

Look up the targ
source value anc
If no value is for
Usage: dvrnlook

#] ns1:PID.23
#] ns1:PID.24
#] ns1:PID.25
d ns1:PID.28
i ns1:PINL27

1

é«-- S0A Resource Browser

[E File System

Location: ’D RoutetPri

) (@) (i [ (B8 =)

3 SCA-INF 3 xsd
3 testsuites 3 xsl

3 classes
C2 deploy

File Mame; |gender_ma|:u.dvm

File Twpe: [Domain Walue Map Filas (%, dwni)

. ed

o4 H Zancel i

O Click the “magnifying glass” icon alongside the “sourceColumnName” box, choose
“GenderCode” and click "OK” to complete setting the value

é‘- Edit Function - lookup¥alue

Define Function parameters below:

[MNote: Paramerers can also be set through drag and drop From tree nodes)

b

x|

dwrLacation

sourcedalus

defaultyalus

"gender map.dvm"

sourceCalumnkane

N

kargetColumniame

Examples: $varl, $pfxipe
Press Ctrl + Space for Iny
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& Select Domain

L Select a Domain:

Genderkane ' =

add

| Move Lp
il ove Doven
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O Click the data entry box alongside the “sourceValue” label, press control+spacebar to
obtain the value list, choose “ns1:ADT” and press enter to expand one level, and
continute doing so until you have */ns1:ADT/ns1:PID/ns1:PID.8" selected - make sure
PID.8 is NOT followed by a /"

& Edit Function - lookup¥alue x|

Define Function parameters below:
(hNoks: Parameters can also be st through drag and drop From bree nodes)

dvmlLacation "gender map. dvm” Q] Add
sourceColurnnMarne | " GenderCode™ Q,]

Move Up
sourcenalue /maEliADT /el PIDmsl: PID. Sl |
kargetColumnblame < hs1PID.8 Element Q,]

defaulkvalue |

Examples: $varl, $pfxparami, 'abc’, "abc"
Press Chrl + Space For Invoking XPath Building Assistant.

[0 Click the “*magnifying glass” button alongside the “targetColumnName” label,
choose “GenderName” and click "OK” to complete selection

& Edit Function - lookup¥alue x|

Define Function parameters below:
Mobe: Parametars can alse be st through drag and drop From bree nodes)

dwrlocation "gender_map. dvm” QI fdd
sourceColumniame | " GenderCode™ QLI

Mowe Up
sourcetalus /msl: AT/ /=l PID /sl PID. S |
targetColurmnilame a]
defaultalue |

e [ $|:|E & Select Domain ﬂ

Press ikl + Space far Select a Domain:

GenderCode
Function Descripkian: _
|Lnuk up the target n has the ]

0 Enter "UNKNOWN' into the text box alongside the “defaultValue” label and click “"OK”
to complete function configuration - this is the value which will be populated in the
target node when the GenderCode is not found in the DVM
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é- Edit Function - lookup¥alue |

Define Funckion parameters below:
[Noke! Parameters can also ke set through drag and drop From bree nodes)

dwmLacation "gender_map. dvn” C3\|| add |
sourceColumnhame | " GenderCode™ a|

sourceialue /sl abT/msl:PID/msl:PID. S :| I%I
targetColumniame | GenderNane"™ -

defaultyalus Vo | 3

Examples: $varl, $phxiparaml, abc, b
Press Ctrl + Space for Invaoking %Path Building Assistant,

Function Description:
AT T WWILLIDUEE Y JIUE, L AU T UL Y- L UAE UL WAL dLIT S 0LELL . Wa  ainl a3 olelll

"United States")

Exaraple 1: dvmlooloupWalue("Chdswmshc ountry-code dvm”, "Oracle System”, "IJ3", "SAP System”,
"United States", "Application", "Financial")

This function takes a minirmam of 5 and a masdroam of 25 parameters.

| Help | Ok | | Cancel

0 “Save All” and deploy the project

» «

Start the “Receiving” “External Systems”

We will use the CMDHL7Listener command line client to receive HL7 ADT messages look at
the output in the output directory specified on the listener’'s command line - for me
c:\hl7\received. The CMDHL7Listener will display trace of message exchange in the console
window. The SOA Suite for healthcare integration will record message tracking information
which we will look at a later stage.

Please note that in this solution the CMDHL7Listener returns an ACK as soon as it gets the
message.

[0 Check that your configured output directory is empty

[0 To start the listener for the “BcastB_SystemA_Out” sender endpoint, in a command /
terminal window execute the following command

java -jar c:\tools\CMDHL7\CMDHL7Listener v0.7.jar -c ID -p 22200 -s
c:\hl7\received

0 Inspect the CMDHL7Listener console output making sure the listener started and is
listening on the appropriate port

08/12/2012 10:45:36 AM au.id.czapski.hl7.CMDHL7Listener main

INFO: Port: 22200

08/12/2012 10:45:36 AM au.id.czapski.hl7.CMDHL7Listener main

INFO: Store in: c:\hl7\received

08/12/2012 10:45:36 AM ca.uhn.log.HapiLogImpl info

INFO: au.id.czapski.hl7.SimpleACKApplication registered to handle *7*
messages

08/12/2012 10:45:36 AM ca.uhn.log.HapiLogImpl info

INFO: SimpleServer running on port 22200

[0 To start the listener for the "HA08_SystemA_Out” sender endpoint, in a command /
terminal window execute the following command
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java -jar c:\tools\CMDHL7\CMDHL7Listener v0.7.jar -c ID_ -p 22100 -s
c:\hl7\received

Send ADT messages

As before, we will use the CMDHL7Sender command line client to read files containing a
single HL7 ADT message and submit them to the ADT Receiver endpoint. We will then look
at the console output produced by the CMDHL7Listener which we started earlier, then look
at the output in our configured output directory - for me c:\hl7\received, and finally review
message tracking information in the Healthcare Integration Console.

Please note that in this solution the receiver endpoint returns immediate ACK as soon as it
gets the message. There may be a delay, most noticeable the first time one executes the
processing flow after application server restart, between the receipt of the ACK and the
time the message is written to a file in the file system.

O Check that your configured output directory is empty

[0 Locate the input file containing a single HL7 message - for me this will be
C:\hl7\adt\sources\ADT_AO01_output_1.hl7

The content of my file, where each segment starting with the 3 character segment ID in
bold text is a single line up to the next 3 character segment ID, looks like this:

MSH|"~\&|SystemA|HosA|PI|MDM|2008090801529| |ADT"A01|000000 CTLID 2008
090801529|P|2.3.1] | |AL|NE
EVN|A01[2008090801529] | | JavaCAPS6""""""*"USERS
PID|1||A000010"*"HosA"MR"HosA| |Kessel”Abigail| |19460101123045|M]| | |7
South 3rd Circle””Downham Market”England -

Norfolk”308287UK| || ]]]]]A2008090801529
PV1|1|I||I]|]||FUL Fulde”Gordian®""""""*~~MAIN]| ||EMRI||[|][|]]]][Vv200809080
1529AAAVISIT I PP rrr i rr12008090801529

O In a command / terminal window execute the following command

java -jar c:\tools\CMDHL7\CMDHL7Sender v0.7.jar -a SystemA -b HosA —-c ID
-n 1 -d \r\r\n -p 22222 -h localhost -t 30000 -f
c:\hl7\adt\sources\ADT A0l output 1.hl7

[0 Locate the output files in the received directory and inspect them to confirm that a) AO1
or A03 and A08 have been written and b) that A0O1/A03 has the same content as the
input file and the AO8 has the same content as the input file except for the tree changes
we made in the “"TransformerMediator” component. Take particular note of the Gender
value - which will be “Male”

The content of the AO8 output file looks like this:

01/0172013 11:28:50 AM au.id.czapski.h17.5impleACKApplication processMessage
INFO: Received message:
MSHI“”\?ISystemnlHnsnlPIIMDMI2ﬂﬂsﬂ§ﬂsﬂl§ﬁgéégnT“nﬂﬂl2d3?3836313933353“3?3633363?3530IPI2.3.1IIIHLIHE

EUHI 08} 2008090801529] | JavabAPSE
000010~ ~“HosA"MR“Hosn} ] Ressel“Abigail} } 19460101123045]Male}} 7 South 3rd Bircle““nownh?TIv?rff}“F??
[ERRRRRRRERRE]

tif 1529+ I

land - Horfolk*30828°UKi{}{iiiiin2008090801529
2008020801529

The content of the file named
“38313332333630313831353734383532_ADT_A08_1356512791863.h17"” is the same as
the message which was sent except for the fields and components which we explicitly
modified.

[0 Submit the ADT AO3 file, ADT 203 output 1.h17, and inspect the output.
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Our solution works to the extent of receiving HL7 v2.3.1 messages, and acknowledging
them, transforming ADT messages to A08 for one stream of processing and writing them to
files in the file system.

The Domain Value Map, which we implemented in this article, sees the gender codes, "M”
and “F”, translated into gender names, “Male” and “Female”.

If you feel particularly keen, modify the input file to use a gender code other than *M” or “F”,
submit it and look for "UNKNOWN" in the gender field

Modify runtime version of the DVM

In this section we will explore the mechanism for modifying the DVM at runtime

[0 Start the COS Composer - http://localhost:7001/soa/composer

[0 Log in with your credentials — mine are weblogic/welcomel

0 Pulls down the "Open” menu and choose “Open DVM”

@ S04 Composer | |

ORACLE S0A Composer

EE COpen Rules tdit.
A open oM %

G% COpen Task

& Wy Edits

0 Select the DVM and click "Open”

Select a DVM to open B
Show | Al =| |search compasite ... ﬂ &
Composite Partition |DVM File |
RouterPri_rev1.0 default gender_map.dvm

0 Click “Edit” button
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http://localhost:7001/soa/composer/

ORACLE 50A Composer

Bs Cpen ’E!lk

[H gender_map.dvm

[

Name gender_map

Description

View -
GenderCode GenderMame
M Male
F Female

O Select the DVM entry and click “Edit”

Bs Cpen = | |&@ Save # Commit.. g5 Revert.. = | «*

@ gender_map.dvm

Mame gender_map
Description

View v | o b4
JGenderCDde |GenderName

l M Edit Domain Yalues
F

Female

0 Change the vale from “Male” to *"MALE"” and click “OK"

Edit Domain Values ]

GenderCode M

@mderName MALE] )

CES)

[0 Repeat the process changing “Female” to "FEMALE” and click the “Save” button to save
the changes
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g5 Revert ..

ﬁ gender_map.dvm

Mame gender_map
Description

View v | o / i
|GenderCnde |GenderName
M MALE

[IF FEMALE

[0 Click "Commit” button to commit the changes to the runtime, confirm commit and exit
from the SOA Composer

ORACLE SOA Composer

B9 Revert.. < | &'

|Cc-mmit the changes ko the runtime. |

@Cﬂnﬁrmati@n
Successfully saved the changes.

ﬁ gender_map.dvm

Mame gender_map

Description
view ~ | e 3
|GenderCode |GenderName
M MALE
[IF FEMALE

[0 Submit a message and observe new outcome

2956] [ADT~A0S} 2d343630303439363431343132383634]P{2.3.1] ] | AL{HE
2y

ownham Market“England - Horfol 2008090801529
1DISH DISP{disch locj}| 20080910112956

0170172013 11:44:57 AM au.id.czapski.hl7.SimplefCRApplication processMessage

IHFD: FileHame: czZhl7?\received\2d343630303439363431343132383634 ADT_A0S 1357I]I]1Il9?37? h17
0170172013 11:44:57 #M au.id.czapski.hl7.SimplefCRApplication processHessage

INFO: Sending ACR:

MSH} **\&} P I MDH] SystemA} Hosh} 20130101114457 0362] [ACK} 1152334]P}2.3 1

MSA] AR 2d3436303034393634313431323834634

Note that the changes will be lost when the application is re-deployed. To make the
changes permanent one must edit the DVM in JDeveloper (or using a text editor in the file
system) so that re-deployment of the application propagates the changes made to runtime
through the SOA Composer

Summary

In this article the router developed in the previous article in the series was modified to
perform an on-the-fly code mapping. The design-time and runtime mapping modificaoitn
were also explored.
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