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Introduction

When working on the HA solutions discussed in noghl] | realized that it will be
difficult to work out whether messages are delidareorder, as was required, and
whether any are missing. | got over the issue Isyeng that my test data was
prepared in such a way that messages in eachlégsadl increasing, contiguous
sequence numbers embedded in the message. ForFllwhich is the messaging
standard with which | dealt, | used MSH-10, Messagatrol ID field. | wrote
processed messages and acknowledgements to fitmewlmes embedded MSH-10
Message Control Id, with the sequence number, sakisrin sequence and out of
order messages could be readily detected.

With multiple message files containing between d 50,000 messages, adding a
sequence number to each message by hand was detdithe question.

| put the GlassFish ESB to use. | constructedeat@itfile BPEL module project to
read each test file and to prepend a sequence mumbach message’s MSH-10
field. The only snag was how to get a sequence euthiat would start at 0 and
increase by 1 for each message, such that each BREESs instance would get the
next sequence, and that messages would be wiattée utput file in order.

This note discusses how | went about accomplistiiadask.

JVM-Global, Ephemeral Sequence Generator

After considering a couple of possibilities | rasal to use a Javst ati ¢ i nt to
hold the sequence number, knowing that it will bedyuntil the project is re-
deployed or until the Application Server is restdrtwhich was good enough for my
purpose. To make the Java code accessible to BEEtided to create a POJO,
which to invoke from BPEL.

Let's create a “New Project” -> “Java” -> “Java Aggtion”, POJOGetSeqNum,
making sure to uncheck the "create main class’oopti
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W New Java Application |
Steps Hame and Location
1. Choose Project < Project Name: [POI0GetSeqNUm )
2. Name and Location
Project Location: IC:‘n.GFESEvZZProjects‘l,GFESE_HA_LE Browse. .. |
Project Folder:  |C:\GFESBYZ2Projects\GFESE_HA_LB\POIOGetSeqhum
[~ Use Dedicated Folder for Storing Libraries
[ibraries Folder: I Browse,

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

“e
[ LCreate Main Class Ipo]c-geweqr.ur.-..rﬂaln)

|+ Setas Main Project

il

< Back | et = | Eu'us{'_'li I Cancel | Help |

Right-click project name, choose “New? “Other ...”. Choose “ESB= “POJO
Service”.

x|
Steps Choose File Type
;. Choose File Type Project: | &» POIOGetSeqNum =
Categories: File Types:
I ()
Y Binding

[#¥ POIC Service for Binding

- ] Spring Framework _I
H -

R
Description:
Creates POJO Service Provider,

’

< Hack | Nextb£ I Emusty | Cancel | Help |

Specify Class Name: GetSegNum, package name: pt&eGHum, method name:
NextSeq, and accept input and output parametessiags.
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W New POJO Service x|

Steps Name and Location

1, Choose File Type (

2. Name and Location Class Name: IGEEEQNUITI _)
Projecti  |POJOGetSeqNum
Location: ISource Packages

EANE]

Gad_age; | pkg. GetSeghum )

(h_ﬂeﬁ'mdﬂa’ne: INeISeq )
Input Argument Type: [String =
Return Type: |Sh"rr19 - I

Method Name

This is the method name that represents the Operation,
IMethods should hawve one parmeter of type String, Node, Source, NormalizedMessage and MessageE

wchange.
Advanced |

il

= Back | [Hext = | Fini Cancel | Help |
lf\;

When the skeleton POJO code is shown in the editla the following source code

as indicated:

| ©

19 @Provider

20 public class GetSegNum {
21
22 private static int psilastValuoe = 0;

23 kpxivate static Object oB7 = new Object():

24

25 Ve
26 * CORSGCruccor
27 *

28? public GetSeqgNum() {
29

30

313
32 * POJC Operation
33
34
i
36 -

3a = public String NextSeq(String input) {

39 int iNextVal = 0;

8 synchronized (cB7)} {

11 iNextVal = psilastValus++;

42 1]

43 HumberFormat formatter = new DecimalFormat (input).

44 recturn formatter.format (iNextVal);
a5 = }
ig

47 / Logger

49 /d POGC Context

37 @Operation (outMessageTypeQN="{http://CetSegiium.pkg/GetlSeqiium/ }SetSegiumiperationk

48 private static final Logger logger = Logger.getlogger(GetSegNum.class.gectName{())

First we declare privatgatic int to hold the most recent sequence number, and a

synchronization object, since the formatter mayb®thread-safe.
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Inside the NetSeq method body we initialize thamevariable, assign the most
recent sequence value to it with post-incremesidaa synchronization block, create
a formatter to format the number as numeric striognat the number and return it to
the caller.

Once the code is added, right click inside the @window and choose “Fix
Imports”, to resolve missing import statements.

If I was interested in the sequence number dstdrcould have skipped the
formatting bit and returned ant. To keep my messages in order by sequence
number, | prefer to have a zero-filled, right-jéistli number strings, like 000001.
Compile the file. It should compile unless someghgot messed up in transcription.

To test the code let's add a Main class to thegota@nd use it to invoke the NextSeq
method in our class.

Right-click the name of the project and choose “New“Java Class”. Name it
GetNextSeqDriver and make sure to include it inddume package as GetNetSeq.

x|
Steps Name and Location
]7-_'. E:c:f::'ilz—[:p;th“ @ass MName: |Get5eqNumDriuer )
Project: |PoI0GetseqNUm
Location: |Source Packages ;l
CPadiage: I pkg.GetSeghum _/) _ﬂ

Created File: |'22Projzects\GFESB_HA_LB\PDJDGeiSeqNLnn‘l,wc‘pkg'!.GetSeqNum‘;GetSequmver.java

< Back Mext = | Einish Cancel Help

Insert the following code as shown.

11 puklic class GetSegNumDriver {

12

135 ,//p'.:ll:lic static wvoid main(S5tring[] args) { -‘\.

14

15 String sMNumFmt = "000000"

16 S5tring sSegNum = ""

17 GetSeqglum gsn = new GetSeqgNum();

18

19 for (int 1 = 0; 1 < 10; i++) {

20 s5eqilum = gsn.NextSeq (sNumFmt) ;

21 System.ovnt.println ("Seqglum: " + sS5eqgNum);

22 H

=\ J

24 H
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Right-click the name of this calss, GetSeqNumDriceoose “Run File” and observe
the outcome in the output window.

| Output - POJOGetSeghum (run)

u> rumnc-

Seqblum:
E Seqblum:
% Seqblum:

Seqblum:
Seqblum:
Seqblum:
Seqblum:
Seqblum:
Seqblum:
Seqblum:
BUILD SUCCESSFUL

000000
000001
0ooooz
000003
000004
000005
000008
0aooao7
ooooos
000005

{total time: 0 seconds)

Right-click the project name and choose “Build”.

The utility class is ready.

HL7 Message ID Encricher

With the sequence number generator ready we aramayosition to process HL7
v2 messages by prepending increasing sequence ntorthe MSH-10 Message
Control ID, so we can use these messages in Hfgest

Obtain HL7 v2 XML Schema documents, from which wi#t meed ADT A03 and
related schemas, frohttp://wiki.open-esb.java.net/attach/HL7/hl7v2x$0.2Jnzip it

to a convenient location.

Create a “New Project> “SOA” - “BPEL Module”, named HL7Sequencer.

Create a sub-folder, HL7v231, in the “Process Filesler. Right click the name of
the subfolder and choose “New? “External XML Schema Document(s)”. Locate
the ADT_A03.xsd in the hl7 v2.3.1 folder hierardilyv2xsd/2.3.1, and choose it.

Look in: |E| 2.3.1

(@open x|
=l 2 emE
| %] ACK.xsd |#] ADT_A06.xsd |®] ADT_A18.xsd |%)

|%) ADR_A19.xsd |®] ADT_A09.xsd |%] ADT_A20.xsd
|#) ADT_AOL.xsd |#] ADT_A12.xsd |%] ADT_A24.xsd
|#] ADT_A02.xsd |#] ADT_A16.xsd |%] ADT_A30.xsd |#]
o ELERE () ADT_A17.xsd [#] ADT_A38.xsd [#)

[#]
B

£
¥
ol

-

|ADT_AD3.x=d

|

Fiesof type:  [only ¥SD fies v | Open selectec

Click Finish.
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Supplementary files, included in ADT_A03.xsd, wadged as well. The project will
now look like this:

[i]---gé' HL7Sequencer

E}a Process Files

o

- [l ADT_A03.xsd
>@ datatypes. xsd
>@ fields. x=d

: @ segments. xsd

- E HL7Seguencer, bpel

#- @ Referenced Resources

[ Pl

We expect to read one or more HL7 version 2.3.imield ADT A0O3 messages,
enrich the MSH-10 field, and write out HL7 v 2.3lélimited ADT A03 messages.
This requires a File BC to read and write recovids.could use one File BC
configuration for reading and one for writing, bug# can also use a single File BC
configuration to both read records from a file amalvrite records to a different file in
the same directory.

Let's create “New™> “WSDL Document”, named HL7Sequencer_FileInOut:

WSDL Type: Concrete
Binding: FILE
Type: poll and write back reply

Request Configuration
File Polling:
File Name: ADT_A03_raw_%d.hl7
Polling Directory: /IGFESBv22Projects/GFESB_HA _LBtd (or whatever
directory you need to use)
Record processing:
Multiple Records: true
Delimiter: \r\n
Payload Processing:
Message Type: encoded data
XSD Element/Type: ADT_A03
Encoded type: hl7encoder
Remove Trailing EOL: true
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" New WSDL Document

Steps Request Configuration

1. Choose File Type
2. Mame and Location File Polling
3. Request Configuration

T R Colaxancn File Name* (pattern):  [ADT_A03_raw_%d.hi7 [~ IsRegex
{2 Poling Directory®: | /GFESBv22Projects/GFESE_HA_LB/data Browse...
I~ Poll Recursive
7] Exdlude Entries When Poling [
Polling Directory Relative To: | <Not Set> |
Polling Interval (ms): {1000
[~ Enable Archive
Record Processing
[V Multiple Record  Delimited By: | ¥in =]
I~ Maximum (Bytes) Per Record |1
Payload Processing
Message Type: |er|toded data LI
¥SD Element/Type: |ns:ADT_A03 _l
Encoded type: |h|?enc.c-der-1.0
[~ Forward as Attachment

™ Remove trailing EOL

|

< Badk | MpExt = Einish Cancel Help

Response Configuration

File Write:
File Name: ADT_A03_raw_%d.hl7
File Exists: Append to existing file
Delimited By: \r\n

Payload Processing:
Message Type: encoded data
XSD Element/Type: ADT_A03
Encoded type: hl7encoder
Remove Trailing EOL: true
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=
Steps Response Configuration
1. Choose File Type
2. Name and Location File Write
i i‘i“:j:gﬁgﬁﬁf:aﬁm File Name* (pattern):  [ADT_A03_sequenced_%d.h7

File Exists: " Rename Existing File
" Owerwrite Existing File

= Append to Existing File,  Delimited By: |‘v‘\n v|

Payload Processing
Message Type: |encoded data LI
%5D ElementType: |ns:ADT_A03 __l
Encoded type: ihl?enmder—1.0|

-

< Back | Next = | _ﬁ' I Cancel | Help |

Open the BPEL Process and drag the WSDL onto ¢ie-hiand swim line. Name
partner link FiellnOut.

Expand the project POJOGetSegNum, through the Bdvackages
pkg.GetSegqNum node. Drag the GetSegNum.wsdl oetaght hand swim line and
name the partner link GetSegq.

-

or

[H-ggy HL/snar
E HL7Sndr_CA
£ IMSDrrr
[H- IMSDrnr_CA
F-Z8 IMSRovr
B
E
E

g

&5 5085

HL7Seguencer @

g»

Hofly JMSRowr_CA Procesg St

0-B8 Mssndr | e R L

5. @ JMSsndr_CA T [

=& POIOGetSeqNum

Efﬁ Source Packages 4 =1 Elewnout

. B[ pko.GetSeghum 4 5

! |@ GetSeqium.java
> 5,3] GetSegMum.wsdl i

@} GetSeghumDriver java

[_-E}i:E] Test Packages

-y POIOS

=

Drag the Receive, Assign, Invoke, Assign and Reptyities onto the canvas and
connect as shown.
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HL7Sequence!

X
| 51 |
o
=9

| 2 |
Iﬁiﬁ
| = |

Assignz

Edit Receivel activity and create an Input Variak&03In.

HL7Sequencer

Recgivel
Biln b

"B Receivel [Receive] - Pra

Main | Correlations

MName: IF'.ECEi".I'El

W New Input Variable

Getseq

{ E.'

Gekseh,

Mame: |'u.ﬂ.031r1| 4

Type: |tmsiPollinputMessage

acope: |HL?Sequencer

Ok

Cancel

Partner Link: IFiIEIn[Jut

=1

Operation:  |pol

Input Variable: |
[ Create Instance

//ﬁ Create ... I Brugse.-.,l

Edit Replyl activity and create Normal ResponsepOtiVariable: vAO3Out.

=
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e, —— |

° =
J i =
g Mame; IuAUSDuﬂ 4‘:4-"""
B Reply 1 [Reply] - Prop SN e yryroseems x|
Main | Correlations |
i Scope: IHL?Sequen::er _ﬂ ==

IF‘.EpIyl
Partner Link: |FiIeInDut
Ciperation: Ipoﬂ

Mame:

Output Variable: | Create ... | Browse... |
" Fault Response

FaultMNEme: I CHODSE 1\

Fault ¥arable: I CieatE ... I Browse ... I

Edit Invokel activity and create two variables,unpariable: vFormat and Output
Variable: vNextSeq.

-
=1 Eg | e I
| [ || 130 || T || e "Nhew{}utput‘liariahle ] x|
3 Mame; IuNextSeq| P
Invakel

Type: |tns:GetSeqhumOperationResponse

"’Immkr_i [Invoke] - Prog

- Eﬂme IHL?Sequen::er
Main | Cnrrelatim‘rsl

I —— e e |

= -

Operation:  |GetSeqNumOperation \ Ra

= <Lf'3=ﬂi:'tar1d:ﬂe: [vFormat :) T Create . | Browse .., |

Output Variable: | ' Create ... | Browse... |
"‘/4.

Select Assignl activity, switch to Mapper and assiging literal “000000” to
variable vFormat.
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variables {5—=I
viMextseq SR
vFormat "5—-

| ghuunuul #— | |—————=partl [

Properties |1+
I vAD30ut ‘5

Switch to Design view, select Assign2 activity, ®iito Mapper view and map, in
stages, as discusses below.

Map vAO3In>partl to vVAO30ub partl

|_:_|Eb:- Variahles variables {1
‘ﬂ 1 vMextSeq "
-- - vFormat _

- 5 vAD30ut vFormat "3
=" vA03In vAD30ut "
R |
T - — rtl
- E-€> MsH P
M5H €2
#-€% PID EVN €3

Map concatenation of vNextSegpartl, literal “ " and

VAO3In—>partl>MSH->Message Control ID to vA0O3Oetpartl>MSH->Message
Control ID.

EIB‘ Variables Variables {51
E} vNextSeq -
: ) Properties vFormat "5
- 5 vFormat vAD3Out "5
' i1 vAD30ut — —= — spartl —LJ—:I
= 5 vAD3In ! — )
=-E partl —m8 —————— —— — M5H @»_H_]
E&3 MSH | Field Separator €3 -

€2 Field Separator 1 Encoding Characters €3+

B-€# Encoding Characters | : o

[-€% Sending Application Sending Application €3+

[+-€% Sending Faciity | Sending Fadiity €3

&€ Receiving Application | Receiving Application €3+

B-€% Receiving Fadlity | L 2

[-€3 Date/Time Of Message Receiving Fadlity €3+

€% Security Date/Time Of Message €2+

[]-€3 Message Type 1 Security €3+

EER A Mecsage Control ID Sl \

#-€% Processing ID N b — Mosae Yee 28 -

[+-€2 Version ID X =0 Concat

[+-€3 Sequence Number ? f'.'t:"ir.g

[+-€% Continuation Pointer ] 51— Message Control ID €33

[+-€3 Accept Acknowledgmen :_ '-_'-H-inq

[+-€3 Application Admowledg ] - e

B-€% Country Code friihid.. 11

Save and Build the project.

Create “New Project>”SOA” >"Composite Application”, named
HL7Sequencer_CA.
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Drag HL7Sequencer and POJOGetSegNum projects loatGASA canvas and click

Build.

] ‘"X|Jm

| Services |

E}t Mx]@m?sem&casa* xI

8- & HL7Revr_Tx02_CA

#-J% HL7Seguencer CA
E-2S HL7Sndr

-8 HL7Sndr_CA

528 MsDrmr

-l MSDrmr_cA

- 22 MsRewr

- IMSRovr_CA

525 MSsndr

w8 IMssndr_CA

F-F5 wsDrnr

e o | 8] 7|6 5

- 28 HL7Sequencer e
E .. WSDLPorts

JBI Modules

................. » [@l @ (PoJo) POJDGEISEqNUM

». | () (BPEL) HL7Sequencer

POI0GetSeqhum e i

Righ-click the QoS icon on the link form the Fil€Bo the BPEL process and set
Max Concurrency Limit to 1, to serialize messagecpssing. Having gone to all this
trouble to assign sequential numbers we need t@male the records are indeed

written out in order.

Iﬂ HL7Sequencer

'—*D FilelnCut

FILE

uencer_FilelnQut_|Inkic

[=l Consumer

Service Name
Endpoint Mame

= Provider

Service Name
Endpoint Mame

[=I Redelivery Extension
Max Attempts

Wait Time
On Failure
= Throttling
Max Concurrency Limit

Extenszion

FileinboundPort TypeRole_ ..

thttpe 2ee netheans orgl... J
HLY Sequencer FilelnOut ... J

:hﬁp:.f.fﬁerlterprise.netbeans...J

my

=

Max Concurrency Limit
Maximim concurrency limit

Deploy the project.
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JEBI Modules

(BPEL) HL7Sequencer
E HL7Sequencer

=3 > Fileinout
&L GetSeq 2> @S

HL7Sequencer_FilelnQut_|nboundPort

FILE
|
)

(POJO) POJOGetSeqNum

Z} Getsegqhum

Archive containing test messages, ADT_A03_raw.zgm be downloaded from
http://mediacast.sun.com/users/Michael.Czapski-
Sun/media/ADT AO03 raw.zip/details

Submit the file, ADT_AO03_raw_1.hl7, containing 1 Himessage.

Inspect the input file content.

?....l...1|D||||||||2|D||||||||3|D||||||||4|D||||||||5|Dur’||||||‘-'.‘-'....l...nu‘-'..'hlnuBuﬂuuuuluuguuuu
1w5H|A~\a|5yscemn|ﬂasn|PI|MDM|20030910112955||ADTAnqélc1LID_2003091011295§19|2.3.1|||AL|NE
z EVN|A03|20080910112956] | | JavaCRBSE~~rnrnn USERS
s PID|1| |A000010~~*HosA MR Hosh | |[Kessel Abigail||19460101123045|M|| |7 South 3rd Circle”"Downham |
4 PV1|1|I||I|||FUL Fulde~Gordian~""~nrnannsns MAIN| | [EMRII1111]11V2008090801529~~~~VISIT|[I1II111111
_loc||111112008090801529]20080910112956

Inspect the output file content.

[T T T =T — L — 2 /A B0 .
1 HSH|“~\&|SystemthoshlPIlHDHl20080910112956||hDT“nQ§|OOOOOO_CTLID_20080910112956l}|2.3.1
2 EVN|RO3|20080910112956] | | JavaCRESg "~~~ USERS
3 PID|1] |A000010~~"Hosk MR Hosk| |Kessel Abigail||19460101123045|M|||7 South 3rd Circle”"Das
4 BV1[1|I]|I][|FUL Fulde~Gordian®~~~n"nnan MATN| | [EMR||[1]1]1]1V2008090801529~~~*VISIT|[]]]]
_loc||[111]12008090801529]20080910112956

éequence number, 000000, was prepended to the NdSUdritent.

Delete, or move elsewhere, the output file. If yaun’'t do that records from the next
run will be appended to that file, as requestetthénFile BC configuration.

Submit a file with 30 HL7 messages, ADT_AO03_raw hB0.and inspect the content.

Inspect the output file and note that sequence eusnlere prepended and started
from 000001, since the one record file was proakbséore.
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T T A e B0 e B0 0 nnnnnn S,
1 M5H|~~\&|5ystem?|HosA|PI |MDM|20080911074114| IADT“A@OOO001_(71[.1[)_200809110'?‘111_‘1)1?—‘|2.3.1| | |1AL|NE
2z EVN|A03|20080911074114 | | JavaCApsg~"~mnnn TSERS
3 PID|1]| |ADDOOS0""~HosA MR HosA| |[Nenninger~Ada| | 19720101123045|F| | |7 South Adair Circle~~Gif-sur-Yve
. France~390%4"FR| ||| |married]| | |A20080208023341
4 BV1|1|I||I]||FRO~Frommer-Donald""~"nnosns MAIN| | [EMEIII1111]1V20080908023341~~"~VISITIIIIII1I1101011
_loc||I111120080908023341120080511074114
5
eEMSH|“~\&|Syscemn|ﬂosn|PI|MDM|20030903111046||nDI“no@ibooooz_CTLID_z0030903111046 12.3.111 |AL|NE
7 EVN|A03|2008090811104&]| | | JavaCARSg " nnnn TSERS
g8 PID|1]| |AQ00020"""HosA MR “Hosk| |[Everett"Abner| |19630101123045|M|| |7 South 5th Circle”"Dolores"CO"58
g BV1|1|I|II|| INUD*Nudie*Kevipn**"ananans MATH| | IWRDIII111111V20080908013332~~~*VISITIIII0I00000000011
_loc|||111]120080908013332|20080908111046

10
11EMSH|“~\&|Systemn|Hosn|PI|HDH|20080911122202||RDT“AOQEOOOOOS_CTLID_Q008091112220%I}|2.3.1|||RL|NE
1z EVN|&03|20080911122202 | | |[JavaChpsg~""~"n"n TSERS
13 PID| 1| |A000040™""HosAMR "Hosa | | Sampson”Absolom| [19410101123045|M| | |7 South Accomack Circle”™"Lownde
14 BV1|1|I||I|]||NUD Nudie~Kevin~~~"~nnsnan MAIN| | [SUR|I1[111]|V20080908021148~~~VISIT||I1IIL11I01000111
_loc|l1111120080908021148|20080911122202
15
16 OMSH|"~%&|Systemk|Hosh | PI |MDM|20080910112956] |ILDT“AO@OOOO&_CTLIL_Q0030910112QSGD’|2 .3.1]| | |AL|NE

fm TIATIAASIAAASART AT AAACL | 1§ TasamRATIO SAAAAAAA TTeTne

JVM global, ephemeral sequencing works.

To reset the sequence to zero re-deploy the prdja is why this kind of
sequencing is called ephemeral (short lived -
http://www.google.com.au/search?g=define%3Aepheinera

The private static int, which holds the currentusatce, will be destroyed if the
application server is restarted, application isepidyed or redeployed.

Summary

This note walked through development of a JVM glpbphemeral sequence number
generator, in a form of a POJO useable from a Bp¥etess. To demonstrate the use
of the sequence generator a BPEL project, enridHingv2.3.1 messages with
sequence numbers prepended to the MSH-10 filedalsadeveloped and exercised.
This kind of project can be used, as | have danprepare data for HA testing, and
other occasions where message processing in segjisarerjuired and needs to be
confirmed.
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