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Overview

HL7KiProis aninterface engine and interface desigrotdor HL7and DICONNtegration UseHL7kPro
HL7Mapperto define and implement interface$1L7Kit requires no programming. The mapping
definition is done bylragand-drop of messagettributesin the HL7 MapperApplication

The kit comes with preonfigured Service Order to DICOM Modality Worklist mapping and HL7 Results
mapping.

Package Content
HL7Kit Pro includesixapplications:

Application Description

HL7 Service The HL7 runtime does the actual work of message
processing according to the definitions made using the
HL7 Mapper.

DICOM Server The DICOM Serveis integrated with the HL7 Server and

usesthe same database. It is a Modality Worklist SCP,
Storage SCP and/R SCP.

HL7 Runtime Control Panel The HL7 runtime control panel is used to configure the
HL7 and the DICOM Services

HL7 Sender HL7 message editor and validation tool and TCP/IP
network message sender

HL7 Receiver HL7 TCP/IP listener and Messagprocessor.

HL7 Mapper The main design tool for HL7 message processing. It is
used to define incoming and outgoing message processin
definitions.

Worklist Manager A dmple Worklist manager that can be used for searching

patients/procedures stored in DBand scheduling studies for
the Modality Worklist SCP

Dicom Mapper A console application to extract info from DICOM files stored
by DICOM server and insert it into HL7 DataBase

HL7Kit2018 Users Manual 3 Version 3.0



H.R.Z. Software Servide§D
6 David Yellin St.
TelAviv, Israel

Features
Feature

www.hl7kit.com
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HL7Kit Pro

Edit HL7 Messages
Convert HL7 to XML V2. XML

SendHL7 Messages over TCP/IP

Configurable Protocol Definition

Receive Messages over TCP/IP

Retry Mechanism
Launch custom application

Audit Trails, Logs and Monitoring

Database Integration

Dynamic Rules Definition

GUI Interface Definition Tool
Hot Folder Integration
Multiple destinations

Multiple HL7 Protocol Versiors

Multiple HL7 Mapping Rules

HL7 Queries and Results processing

Multiple Databases
DICOMIntegration

HL7Kit2018 Users Manual

Use HL7Sender to viewyerify and edit HL7 messages
Save HL7 message as XML using HL7Sender. Convert
incoming HL7 messages to XMLV2.XMLand pass it to
another application using HL7Receiver

Automatically send HL7messages whenever data is
created or modified in your application database.

Send messages manually using the HL7Sender Utility.
HL7 protocol versions are dynamic.

Easily modify and test sitespecific HL7 message structure
and variants.

Messages received via TCP/IP are automatically processe
by the HL7 Service operates in the background and
populate your application database.

Number of retries and retry frequency for outgoing
messages that failed to send due to network problems.
HL7Receiver can activate your custom application with the
HL7 message as a parameter, either in HL7 or XML forma
Logging events at the message level, optionally with
complete message content. Set your own event triggers in
the system event viewer to monitor critical events using
email or text messages.

Incoming HL7 messages are processed and the data is
inserted directly to the database tables of your application.
Outgoing HL7 messages are sent when your application
inserts data into the database tables.

The mapping between your applicabn databases and the
HL7 messages is done usirgdrag and drop mapping
application.

HL7 Mapper helps you design your interfaces and define
incoming and outgoing message processing rules.

HL7Kit can £nd and receive messages via TCP/IP networ
or from/to pre -defined folders.

One HL7 backend service can interface with many HL7
applications using

One HL7 backend service can use different HL7 protocol
for different HL7 application. For example it can talk to one
messagesapplication using version 2.2 and to another
using version 2.3

Every remote application can havalifferent rules so you
can have different database tables for different interfaces.
Send HL7 Query messages (QRY”*** event types) and
process query results.

We support MSSQL, MySQL and SQLite

Option to parse incoming DICOM files and store info in the
database tables of your application.

4 Version 3.0
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Installation Instructions

System Requirements
Operating Systems:

f Windows 2008 Server R2 or later is recommended.

1 HL7Kit is tested on Windows 2088rver R2 (x64).

1 HL7Kit is compatible with windows workstation and server operating systems, 32 and 64
bit editions.

1 The kit requires .NET Framework 4.0 or later.

Database Integration:

Built-in Database integration

Microsoft SQL Server 2008 or newiaigluding express editions
MySQL

SQLite

=A =4 -4 =

Installing HL7Kit Pro
If previous version of HL7Kit was installed on your compugeeUpgradelnstruction.pdfiocument

explaining how to backup HL7 configuration and restore it after installation.
Double Click Setup.exd follow the instructions.
After installation is completeSQLite buiin Data Base is set as current DB.

Service Configuration Panel will be opemsedyou carchangeconnection string manually and start
services (seeHL7RuntimeConfiguration.

After installation, the HL7 Runtime Service is configured to start automatically with your system. You can
cancel it by editing your system "Startup” settings.

To start the service without restany, do one of the fdbwing

1. Using the HL7 Service configuration tray in
a. Double click the tray icon
b. Click the start button at the top left.

OR

2. Start the HL7Service from the services control panel
a. From the start menu select run
b. Type in services.msc
c. FindHL7 Runtime Service

HL7Kit2018 Users Manual 5 Version 3.0
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d. Startit
Or

3. Start HL7Service from command line
a. From the start menu select run
b. Type cmd
¢. Inthe command window type:
net start HL7Service

Evaluation

To evaluate HL7Kit Pro, click the Evaluate button in the registration form and start using the software.
Theevaluation copyd identical to the full product, but is tirlémited for one month

Activation

Activating the product removes the evaluation gdimitations. Aregistration form is displayed when
the HL7MappingReceviempplication orthe HL7 Runtim€ontrol Panehre started.

After buying a license, to register, please copy the serial number thatwas
received by email.

The serial number and e-mail address must match the ones that were
received when purchasing the software.

Click the "Online Activation" hutton to register HLY Kit201 8 through our Web
Service.

Click the "Offline Activation” button to open e-mail activation screen.

Setial Mumber:

E-Mail:

Cffline Activation Cnline Activation Evaluate

To activate your produatnline:

1. Key in the serial number (or transactia) and email address from youtL7Kit license
purchasereceipt.

2. Clickthe "Online Activation'button. If your purchase was found in our systegour license will
be saved on your PC.

HL7Kit2018 Users Manual 6 Version 3.0
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To activate your product offline:

1. Key in the serial number (or transaction id) anchail address from your HL7Kit license
purchase receipt and click the "Offline Activation" button

Please copy the registration code and DSRSVC license request helow
to activate using our activation web site
https:‘hrzactivation.azurewebsites.net/

Regiztration Code: | spy=wwwdnx EMAIL=name@mail com REGCODE=50524F 44554354
3052544540 5T 4BGIT 45253053 37 2C 4544554 E50323038355341 433
92C4E4943304044 4341 4647 2657 373204 350554944304 24545424
B42464530303035303645332C40535645524 94659305258

Copy

DSRSWLC lic request: Sacc] Bac 0258439 22040525080 A
Copy

Once you get the codes from us, paste it helow and click "Activate™.

Activation Key:

DSREVE license:

2. Navigate tohttps://hrzactivation.azurewebsites.ne#nd enter there your serial number
and email to login to our activation system.

3. Paste the copiedegistration codeand DSRSVC license requegi the corresponding fields
and get HL7 activation code and DSRSV(skceontent.

4. Copy activation kegnd licenseand pastethem into the Activation keDSRSVC licengext
boxes

5. Click Activate.

HL7Kit2018 Users Manual 7 Version 3.0
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Applications

HL7Sender

CPOE Help

MSH"&HLTKITIRZ SOFTVWARE SERYICES|TEST APPITEST FACILITY|200903221
ENA [ 201 el 74532

PID |11 [IDOE", 959091 AMICH /5 Yishaayahu st™Tel AviviL|(123145
PN 21111 ~JAKEDRBII| A 0620

1. EverdTypeCode (100

- 2. DateTimeofEvent (TS)

- 3. DateTimePlannedEvent (TS)
-4, EventReasonCode (10

- patient A
Event types structure
[=- ADTAM ~
-- MSH
-EvN

1. EverdTypeCode (100

- 2. DateTimeofEvent (TS)

- 3. DateTimePlannedEvent (TS)
-~ 4. EvertReasonCode (00

&l patient
-- ROL
[l OBX v | < >

Configuration

This application name Remote application name MLP Envelope prefix

HL? Remote application 0xB '\. Open Connection

This application facility Remote application facility MLP Envelope suffix X
&% Close Connection

Fac Test Ox1 € 0xD

Message configuratuion version  Remote application host name Max. message length D Leave connection opened

251 W localhost 16354
Connection timeout {msec.)
Segment separator Remote application port Send Receive
oxD 8080 Wit for ACK 120000 120000
Log

HL7Sender is a utiligpplicationfor sending HL7 messages through the network.dtssgle form
applicationthat can read, write, validateconvert to XMland send HL7 messages.

The upperright partsof the form shows the message in a rich text control where it can be editesty
HL7 segment starts in a new line. The best way to édilhessage is to cut and paste segments from
other messages (you can open multiple instances of the programpdify the valuebetween two |
signs (field separator).

The upper left areds divided into two panels showing the message content in as aviese (up) and
the message definition (down).
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At the lower part of the form there are a few text fields where tteeucan set thellP network protocol
elements, the TCP/IP protocol attributes (destination host name or IP address, port number and
timeouts)f YR RA&lI0fS 2NJ SylFofS '/ YQao

Thetwo message structure text configuration files (segDefs and msgRules) are located in the installation
folder and can be edited manually if necess3gucan duplicate these files with different suffixes in
ordertousemul A LIt S WT{ | pxdgeQtruatFes 1 KS | [ T

Viewing Message Content
From the File menu select Open HL7 File and select a filgeia

The message content is shown on the right panel.

When the message structure is valid, a green message is shown @fttbide of the screen.

- EWh

1. EventTypeCode (ID)

- 2. DateTimeofEvert (T5)

3. DateTimePlannedEvent (TS
. d, EvertReasonCode (109

H- patient

t- ROL

If the message is not valid, a red message is shown oletihgde of the screen describing the problem.

Current messages structure WASH| 48 AEDCLMT400" 0000000001 365
Ev[201608011 41742201 §07301 0000C

PIDy1]I0051 511 205~"S AR P~ T 534529~
'Lt [IIINRE & MIMERERN 5
ROLIJPIPP FPrimary Care Provider] s
PY 1 IWEAS™ S PMIOT SN[ YEASIHHE
E;EIIIIIIIIIIIIIIEN B30T oo oanmmminE
ROLUPICPMConsutting ProviderHHK S "Eng
M ZONAIITIR:
(2 AT
Event types structure
[=- ADTAM ~
- MSH
=B
b1 EvertTypetode (D)
L 2. DateTimenfEvent (TS
3. DateTimePlannedEvent (TS)
i EvertRessonCode (107
[+~ patient
[#-ROL
[+ 2BX W £

Segment PO is missing in m

In the above example, a wrong segment name is present.
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To fix that, edit the message content and remove the offendiegment.

Sending Messages
'aS I[T{SYRSNJ (G2 &4SYyR YSaaldSa aG42NBR Ay I [T CAfS
button. You can send message formatted as V2.XML by clicking "Send Message as V2.XML"

Editing Messages

Open a file and edit itsonitent in the HL7 Message text box.

Use the message structure left panel to navigate through the message segments and fields.
-T AEEUET C &EAI AOGS 6A1 OAO

In the message structure left pandiok on thefield name.

The field text is highlighted in the messsaigxt panel.
Use the keyboard to change the field value.

Adding Segments
In the message structure click on the segment you would like to insert a segment before.

Click <Home>.

Click <Enter>.

Key in the 3 letters segment name followed by the | sign.
Thenew segment is added to the message structure panel.

Convert HL7 to XML

From the File menu select Save As.

/| K224S - a] FTNRY (KS aal @S +a GeLilsé¢ 0O2Yo62 02E®
P

puter

} File narne: b
=
work | Save as tupe: ML Files [ ] e

[HLT files [.hi7 I
REEEEET el files [

weml]

0=<1C 0=D

Convert HL7 to V2.XML format
From the File menu select Save As HL7 V2. XML.

HL7Kit2018 Users Manual 10 Version 3.0
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HL7 Sender main form
HI7Sender Menus
The File Menu

New
HL7 Message structure tree and HL7 Message text box will be cleared.

Open
Select the file type you want to opebrowse and selecan HL7 file. The file content will keaded to
the HL7 Message text box.

T Lo» ThisPC » C_WINS (C:) » HLZKIE » Examples v & Search BExamples P
Organize = MNew folder = - E [7]
2 Downloads " Mame . Date modified  Tvpe Size
I Recent places % ACK hi7 20/08/2015 ... HL7File 1KB
% Dropbox % ADRAIGNI7 04/10/2015 ... HL7 File 1kB
I Creative Cloud Files % ADTAO1.RI7 04/10/2015 ... HL7 File 1 KB
% ADTAOS.hI7 18/08/2015 ... HL7 File 1KB
& Homegroup I ORM_Example - Copy.hi7 18/08/2015 ... HL7Flle L KB
% ORM_Exarnple b7 02{11/2014 ... HL7 File 1 KB
. % ORURO1 - Copy - Copy.hl7 20/08/2015 ... HL7 File KB
1% This PC % ORUROY - Copy - Copyl.hl?  20/08/2015 ... HL7 Flle 2KB
i Desktop " ORURO1 - Copy hl7 18/08/2015 ... HL7 File 1 KB
¥l Docurnents % ORURO1.KI7 04/10/2015 ... HL7 File 1 KB
% Downloads % QRY&19.hI7 04/10/2015 ... HL7 File 1KB
b Music
= Pictures
B Wideos
i C_Wing (C:)
s Local Disk (D)
s FACTORY_IMAGE (E.)
= D_Win8 (F))
W
File name: [ilest ORYA1SRIT w HL7 files {*.hI7} W
HLY files (*.hI7)
Text files [".tk)
HL7 V2 XML files {*.xml)
- _}'-\II files (")
Save

Savecurrent context of the HL7 Message text box to a HL70iIXML fileIf afile was previously
opened its content will be replaced. If you editnew file you'll be prompted to select file tygelL7 or
XML)and destinatiorplace

Save As
Save current contexdf the HL7 Message text box tamaw HL7 file or XML fileou'll be prompted to
select file typgHL7 or XMLAnd destinatiorplace

HL7Kit2018 Users Manual 11 Version 3.0
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Save As HL7 V2. XML
Save current context of the HL7 Message text box to a new V2. XML file. You'll be prompted to select
destination place.

The Send Message Menu Button
Clicking the Send Message menu button sends the content of the HL7 Message text box through the
networkto the remote application.

The SendMessage As HL7 V2.XMLMessage Menu Button
Clicking the Send MessagetAg V2. XML menu button sends the content of the HL7 Message text box
formatted as V2.XML message through the network to the remote application.

The Help Menu

About HL7 Sender
This item displays the about form.

HL7 MessageContent Tree

The HL7 Messadeonent tree control displays the message structure as a tree. Each logical part of the
message is represented as node holding a collection of segment nodes. Each segment node is a
O2f t SOlA2Yy 2F FAStRad ¢KS y2RSQa ylyYSa | NB GKS

When clicking on enessage structure node, the corresponding message text is selected in the HL7
Message text box.

HL7 Message Definition Tree

The HL7 Message Definition tree control displing message definition structure according to the
message definition rules. Use shilisplay to compare the actual message content with the message
definition.

HL7 Message text box

The HL7 Message text box is the main editing area of the HL7Sender. It displays the HL7 Message and
enables editing of its content. Every segment is displayednew line. When editing a messabe

careful not to break segments.

The Configuration Area

Message Configuration Version
Use this drop down to select the HL7 version to work with.c3eating new configationsfor
explanation how to add HL7 versions to this drop down.

Segment Separator

Use this text box to set the characters combination (Hexadecimal notation) to use as segment separator.

By default it's OxD (LF).

HL7Kit2018 Users Manual 12 Version 3.0
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This Application Name
Use this text boxd set Sending Applicatidireld in MSH segment of message to send.

This Application Facility
Use this &xt box to set Sending Facilftgld in MSH segment of message to send.

Remote Application Host Name
Use this text box to set the host name or the IRli@3$s of the computer that you want to send the
message to.

Remote Application Port
Use this text box to set theort number to the one the destination applicatidistens on.

MLP Envelope Prefix
Use this text box to set the LLP prefix using Hexadecintation. Seel LPfor more information.

MLP Envelope Suffix
Use this text box to set the LLP suffix using Hexadecimal notation. See LLP for more information.

ConnectionTimeout

Send and receive network timeouts in milliseconds. When HL7 Sender performs network activities and
GKSNBQa y2 NBaLkRyaS FTNRBY (KS LISSNI F2NJ 6GKS aLISOATA
is displayed.

Open/Close Connectin Buttonsand Leave Connection Open Checkbox

The Open/Close connection buttons allow opening the TCP/IP connection without sending any message
yet. When the'Leave Connection Optoheckbox is checked, the Send Message command will not

close the connectio after sending the messagend allow sending additional messages over the same
connection.

Log
The log text area shows diagnosis messages relevant to the message sending and ACK processing. It also
shows the response received when sending messages.

HL7Kit2018 Users Manual 13 Version 3.0
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HL7Receiver
ke
Stop Minimize to tray  Help
Main settings | ACK settings
Meonitor [] Save logs in the folder:

05:54:35 - listenet started on port 8085
Infarmation : Inkound thread started. Listener port: 8085

Configuration Application name Message configuratuion version

Listener application 251

Save MesEage in Application facility Segment separator
Test =D

Save HLY Save XKWL

Save XML V2 Host name Max. message length

localhost 16354

Fun EXE on message receiving Listener port MLP Envelope prefix
iExplore exe E 8035 =B

| HLY parameter ¥ML parameter Connection timeout {msec.)

ML W2 parameter Send Receive
15000 15000 O 0D

MLP Envelope suffix

HL7Receiver is a utility for receiving HL7 messdhesigh the network(AKA HL7 Listener)

The receiver listens on a network port and waits for incoming connections. Every incoming message is
validated and can be saved on the local hard digtorligurable application or script can be launched
after receiving a message. The messagestentcan besavedin HL7and/or in XML format

HL7Receiver Main Form
HL7 Receiver Menu

Stop/Start
Click this button to change the HL7 network listener stateddgult, the listener is active and messages
are acceptedToggle the Stop/Start button after configuration changes to apply the new configuration.

HL7Kit2018 Users Manual 14 Version 3.0
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Event Log
HLReeiver creates an event log that can be used for monitoring and trouble shooting. To \dew th
event log:

1. From the start menu select Control Panels/Administrative Tools/Event Viewer
2. Click on theRZHLProlog.

Text Log File
/| KSO1 GKS a{l @S t23a Ay GKS F2ft RSN OKSO102E (2

The Configuration Area

To change configuration you must stop the listenéo enable confutation controls. Aftgrou finished
editing, start the listener again; all changes will applied automatically and storélaeiconfiguration file
for next Receiver start.

Save message
You can save evy incoming HL7 message in various formats in a destination of your choice.

When you click on "Save message" notice that you are automatically prompted to select destination
folder. You can change this folder at any time by clicking "..." button.

When theSave HL7/Save XML/Save XML V2 checkbox is checked, HL7Receiver creates an
HI7/XML/V2.XML file for every valid inbound message. The file structure is determined according to the
message rules definition in the configuration files.

Run EXE on message recgéng

You can start some external process after receiving HL7 message passing incoming message as process
input (messagenust be savedising "Save message" mechanism if you want to use this option).

For example you can stagxplore.exeopening message gad as XML.

To select process file (EXE or other type) click on the "..." button. Check HL7 parameter / XML parameter
/ XML V2 parameter to pass incoming message in correspondent format to the selected ffrocess
message was saved in this formd¥lore thanone parameter can be used.

Message Configuration Version
Use this drop down to select the HL7 version to work with.c@eating new configurationfor
explanation how to add HL7 versions to this drop down.

Sayment Separator
Use this text box to set the characters combination (Hexadecimal notation) to use as segment separator.
it's OxD (LF) by default.

Application Name
Use this texbox to set the Sending Applicatidield in MSH segment ZfCKmessage.

HL7Kit2018 Users Manual 15 Version 3.0
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Application Facility
Use this &xt box to set Sending Facilftgld in MSH segment #fCKmessage.

Host Name
Use this text box to set the host name or the IP address ok igtener

Listener Port
Use this text box to set the port numbef the Listener

MLP Ervelope Prefix
Use this text box to set the LLP prefix using Hexadecimal notatioh LB more information.

MLP Envelope Suffix
Use this text box to set the LLP suffix using Hexadecimal notation. See LLP for more information.

ConnectionTimeout
Send and receive network timetsuin milliseconds. When HIREceiveperforms network activities and

iKSNBQa y2 NBalLlyasS FTNRY G(GKS LISSNI F2NJ G6KS aLISOATFA

is displayed.
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ACK settings tab

Start  Minimize totray  Help

Current messages structure MSHP & |Sending test|Sending test facilty|Receiving test|Receiving test facility|201 2090403411
GRO{201 209040841 03 DO0R)I[ 2311 “RD|2295044| DEM||

=GRy A9
- MEH
- GRD

Event types structure

[#- QRN 419

& Message isvalid

Send ACK Overtide ACK

[] Set Sending Facilty in ACH by Receiving Facility from input |Ci“’"—”“m'fx*5'"WFJ"ES"G"R‘““\1 Shi7 | E

Save As

Send ACK
Mark this checkbox if you want to se@CK message as response to every received HL7 message.

Override ACK

Use the Override ACK checkbox to reveal the Override ACK panel where a substitute message can be
loaded and used instead of ACK message. This is useful for example for testing whenlgdikevtu

control the response that the HL7Reciever sends. Any valid HL7 message can be loaded to the Override
ACK panel.
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HL7Mapper

Overview
The HL7 Mapping Application is an authoring tool for the HL7Service mapping rules. The rules are stored
in an XML file that is used by the HL7Service and defines how to process messages.

Configuration
To opena configuration forntlick on "Configuration" menu item.

Connection string (@) MSSGL () MySOL () SCLite

Data Source=sglexpress; Intial Check
Catalog=RZ_DICOM_HLT;integrated security==5P perzist Cannection
security info=False

Caonnection
Wizard

Path to rules files
CHL TR

Brouse

Me=zzage configuratuion wersion

Segmert separator | 0x0

Load lazt edited XML mapping file on application start
Rallback inbound test

Connection to Data Base
Select MSSQL, MySQL or SQLite optimhuse the connection string text box to configure the database
connection or click the connection wizard button to use the UML utility (for MSSQL server only).

If you choose SQLitiption - by default builtin data base DicomServer.db will be selecibadl set
another SQLite DB fileclick on "Select Data Base" button and select path to the file.

HL7Kit2018 Users Manual 18 Version 3.0



H.R.Z. Software Servide§D )‘ www.hl7kit.com
6 David Yellin St. info@roniza.com

TelAviv, Israel

Connection string () MSSGL () MySOL  (®) SOLite

Data Source=CoHLYKitDicom=erver.db; Yerzion=3; Check
Connection

Select Data
Base

Path to rules files
COHL TR

Message configuratuion version | 251

Segment separatar [Jx0

Load last edited XML mapping file on application start
Follback inbound test

Cancel

NOTEIf you are pasting the connection string from another sourden't forget to select appropriate
server before. Connection string template will bepisyed after selecting each option.

Creating default Data Bases in MSSQL and MySQL servers
There are few scripts allowing you to create default Data Base in MSSQL or MySQLlrsstually

1. MSSQLruninstallDB.batocated in the GHL7KXMSSQL Scripfsider or run
CAHL7KXMSSQLScriptfRZ_DICOM_HL7_CreateDB_ScripnnsgQL Server
Management Studio
2. MySQL: run CYHL7KX MySQLScriptRZ_DICOM_HL7_CreateDB_ScripindglySQL
Workbench
In both cases DB by narRZ_DICOM_HWiill be created, use tsiname in the correspondent
connection string

Checking queue table
Once the connection string is set properly, the application will attempt to find the HL7_QUEUE table
that is used for sending outbound messages.

After configuring the database connectioNB | § S GKS I [ Tyv! 9

: 9 GlolitkS AF Al
0KS alftyz2y O02f 2NBR N 0 dadlgdogsi'tiedst dK S I

I
I
tFroSt al[Tywv!9
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Connection string (@) MSSAL () MysaL () Solite

Dats Sources=isglexpress Initial Check
Catalog=RZ_DICOM_HLT;irtegrated zecurity=55Pl; persist Connection
security info=Falze

Connection
Wizard

Path to rules files

COHLTHI

Browse

Meszage configurstuion version
Segment separetor

Load last edited XML mapping file on application start
Rollback inbound test

Cancel Save

¢tKS F2ff26Ay3 RAFE23 gAff aKz2g o6KSNB e&2dz Oy SAGK
or copy thescript and run it manually.

B 101007 MULL,
value] [int] MULL,
datetime] MULL,

Copy ta clipboard Save to file

Connection String Text Box
The connection string text box shows the database connection string. It can be edited manually or using

the connection wizard.
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Check Connection Button
The check connection button is used to test twnection string.

Select Data Base Button
The select Data Base button is used to set the path to SQLite database file.

Connection Wizard
The connection wizard button displays a connection utility (UDL) that can be used to configure the
database connectio(for MSSQL server only).

Path to Rule Files Text Box
The path to rule files text box is used to edit the name of the folder in which the message definition files
are stored. These files define the HL7 message parsing.

Browse Button
The browse button issed to set the path to rule files.

Message Configuration Version Combo Box
The message configuration Version Combo Box displayadélsagalefinition files suffixTheremay be
multiple sets of message definition files in threlesfolder.

Segment Separaiwr

Use this text box to set the characters combination (Hexadecimal notation) to use as segment separator.
By default it's OxD (LF).

, TAA , AOO AEOAA 8-, -APPEI C &EI A 8

If this checlbox is sethanthe last edited file will be openeautomaticallywhen the application starts.
Rollback inbound text check-box

If this checkbox isset, the data that is inserted when performing inbound testill be rolled-back.

Uncheck this checkox to leave the data in the database. This is useful when validatingalp@ing
rules.

Cancel Button
The cancel button closes the configuration form without saving.

Save Button
The save button saves the configuration and then closes the form.
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HL7Mapper Main Form

F.

File  Mapping Configuration  Help

Messages structure of event type |ADTAD1

Loaded files | CMHLTKitExamplesWDTADT hI7

Current message structure

= ADTAD
£ MSH

- 1. Field Separator

- 2. EncodingCharacters (3T

. 3. SendingApplication (5T)
4. SendingFacility (ST)

- 5. ReceivingApplication (ST
£ Dnrniinal ~ilib /0T

Event type structure

= MSH
. 1. Field Separator
2. EncodingCharacters (3T)
- 3. BendingApplication (S3T)
.. 4. SendingFacility (8T
- 5. ReceiingApplication (ST)
- B. RecewingFacility (ST}
... 7 DateTimenfessane (THY-= Inbnund rmile
is valid

O

m] MSH E]
O MSH 10
O » | patiert FIC 3
O » | patient FID 7
O » | patient FID g
1 » | patient FID n
O » | patiert PIC 19

www.hl7kit.com

info@roniza.com

Data Base structure

Tahles list

AWAITING_REQ

x
Inbound —3
Enabled

Il

> Reload

v @ Addtable

I
PAL [ IDOEAICHRAC R 950001 SMICH 98 Visha
P10 “2{111 L AKEDRS| | ADM A0

DateTimeofhessage
MessageType
MessageControlD
Patiertshiame
DateofHirth

Sex

PatiertAddress

SENMumber-Patiert

MESSAGES X

N_PATIENT X

++ message_id ++ il

message_dste_time MSH T 1 patient_id

message_type MEH 9 patient_message_id
message_control_id MSH 10 patient_rame FID 5

sending_application

phnl‘l patient_narne (nvarchar 400, NULL) i

sending_faciity hirth_clste PD ¥
receiving_spplication SEX P&
receiving_faciity address PIC 11

33N PID 19

--n fosie tame

WESSAGES
MESSAGES
WESSAGES
h_PATIEMT
M_PATIENT
M_PATIENT

M_PATIEMT

M_PATIENT

Tahle: Field

message_dste_time
message_type
meszage_control_id
patient_name
birth_date

=

address

=N

The HL7Mapper Main Form is divided into thereas The leftareadisplays thenl7 message structure
the rightareadisplays database tables and the bott@meadisplays the mapping rules between the

message and the tables.

Inbound Message Rules

Inbound messages are messages that are sent from an external systamL7KiProRuntime

Service

Creating a simple Inbound Rules
1. Inthe main view, select the event type of the incoming mesdagm the eventtype comba

box or open some file containing HL7 message (,E,(button to select file) or paste
message texinto its panel.

The message structure is displayed on the left panel.
iroftS TNRY

2 {8t S0G

iKS

The table structure is displayed on the right panel
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3. Click a field on thene of the trees in left area (essage structure or event type structuea)d

drag it over a column name in the table.

Repeat step 3 for other fields.

Hover over alatabase column name to ses itlata type.

Hover over a H7 Message field name to ses rhapping target.

Continue mappinglharequired fields. Make sure all noull columns are mapped.

2 KSy @2dzONB R2YyS YILIWLAY3 OK22aStoselegffilez dzy R ¢ SaiQ

© N O A

containing HL7 message or cli o button if message text was loaded
9. Select a HL7 message with the same ¢wgpe to test.
10. If the test fails, the SQL error will bissplayed
11. Repeat steps 8 9 until the test is successful.

Testing Inbound Rules
In order to test an inbound rule:

1. CNRY GKS YFLWLAY3I YSydz 4SSt SOG WLyo62dzyR ¢S&aiGQ
2. Open a message file with tleorresponding eventype
3. Review the test resultf Bn error occurs the message will dispthg SQL error.

or
1. Click °' button

2. Inbound test will be executed using loaded message
3. Review the test result. if an error occurs the message will display ther8f)L e

Creating a Parent-Child Mapping Rule Example
This example explains how to populate database tables with paneifd structure from a HL7 message.

Ly GKAa SEIFYLXS 6SQft dza$S GKS hw! wwnam YS&aal3asSeo ¢K
obseavations.

We will map the data into two tables withparentchild relation:

1. REPORTS
2. REPORT_ITEMS

HL7Kit identifiesi I 0 fel&ti@rQ using fagign-keys Matching primary and foreign kefiglds are
connecting by "frortto" lines.
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Data Base structure Enabled

Tahles list | COMFIGURATION

MESSAGES X

SERVICE_REQUEST

>y

www.hl7kit.com

info@roniza.com

v @ ~ddtable

REQUESTED_PROCEDURE

u
L=

Relaad

o

++id ++ il —
++ message_id ]
accession_number OBR 18 study_instance_uid IDs
message_date_time MMSH 7
retering_physicians_nal  pyq g req_proc_desc QBR 13
message_type hSH 3
requesting_physician Pyl T an_proc_jd OBR 2
message_control_id MSH10
requesting_service
sending_application MSH 3
sending_facility hSH 4
receiving_spplication MSH 5 SCHED_PROC_STEP
receiving_facility MSH 6
mocality OBR 24
N_PATIENT X - -
scheduled_station_ae_ti
++ i
start_date_time CHBR 36
patient_id FID' 3
end_date_time
patient_message_id —
pert_phys_name P17
patient_name PID 5
sched_proc_step_desc
phone_number
sched_proc_step_id OBR 19
hirth_dlste FID 7
req_proc_id
FEX FID' &

Foreign key
Marker

Rule Comments

Click on "Arroweft"/ "Arrow down" button in the rule line to open/close rule commemRules
comments are stored in the mapping XML.file

B Delete
Tahle Name Tahle: Field
O ﬂ MSH 7 DateTimeotMessage MESSAGES message_date_time L
Comments: Message arriving date
O l MEH a9 MessageType MESSAGES message_type
O a MSH 10 MessageControllD ‘ ‘ ‘ MESSAGES message_contral_id

Enabled/Disabled mapping

HL7 Service will not process incoming messages if their mapping is digaibgavill be added to

System event log)

To mark any mapping as "Disable" user has techeck "Enabled" check box. By default new mapping is

enabled.

Existing mappings are marked by grey in the event types list. If there is no mapping for everitsype

background in the list is white
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Ipe

SIS 2 |~.-

BARFO1
BARPOZ
BARFOS

>y

www.hl7kit.com

info@roniza.com

Data Base structure [] Enabled

Tables list | COMFIGURATION

BARFOG
DFTPO3
CRYPO4
LT LV
ORROOZ
HRMEIL
HEERST
SISt 2
SIUsE13
SIs14
SIUE14a
MOMTO

MDMTO3 v

T A T T T T = Tt T

requesting_service

SCHED_PROC_STEP X

++ jid

modality AlL 4
zcheduled_station_ae_ti AL
start_date_time AlLE
end_date_time

petf_phys_name

sched_proc_step_desc

Components,Sub-Components and Repetitions
Sometimes, it is required to set part of a field in one column and anothemathercolumn. For

example first and last name are divided by a ” sign in the same field.

Follow this exampleéhat demonstrates breaking PID 5 into first and last name
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x

File  Mapping Configuration  Help Inbound —

Messages structure of event type ADTAD4 v Data Base structure Enabledt

Loaded flles v O Tables list | PATIENTS v @ nodtable 2 Reload

Current message structure

I

PATIENTS

++ patient_jd

patient_message_id

Event type structure patient_name
=-FID " first_name PID S
- 1. GetiD-PatientlD (51
- 2. PatientlD-ExternallD (Ck) last_name: FID S

- 3. PatientlD-InternallD {Ck)

phone_number
-4, AlternatePatientlD (5T

4. PatientsMame (PN} -= Inbound rules date_af_kith
- B. MothersMaidenNarne (ST)
- 7. DateofBitth (DT) sex
- 8 Sex (D) address
- 9. PatientAlias (PM)
10. EthnicGroup (10} e 330

< > Patiertld

O » | patient PID 5 Patientatlame 1 PATIENTS first_name

O » | pestient FID 5 PatientsMame 2 FATIENTS last_name

1. Start withuncheclng the rollback test data in the configuration forsoyou couldsee the
results in the database

2. Select Event Type ADT"A04
3. Add the patients table to thelatabase panel
4. Drag PID 5 ofirst_namefield
5. Inthe rules panel edit the rules that magirst name and set the component (") value to 1
6. Exit from " text box (click on the any other textbox)
7. Drag PID 5 this time ovéast_namefield
8. In the rules panel edit the rules that mapast name and set the component (*) value to 2
9. Run the inbound test
I PatientID Firsthame  Lasthame
1 MNEL K IMGS MARTIN

The same can be done feub-components (& separatorj each component between "" is also
composed of the few partandrepetitions (~ separator) for example when multiple phone numbers are
present.
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Inbound mapping of entire message text

>y

www.hl7kit.com

info@roniza.com

You can insert text of the incoming message into DBsaisray. To do this, drag root node of the
message tree (message type node) orgquiredDB field (this field must be big enough to absorb entire
message which might be large enough, especially in V2. XML format).

File  Mapping Configuration  Help

Messages structure of event type ADTADS v

Loaded files

Tables list

Data Base structure

MessageTexls

&dd lable

Inbound —p

X

> Reload

Current message structure

Event type structure

nbaund rule

-~ 1. Field Separator
- 2. EncodingCharacters (5T)

3. SendingApplication (ST)

4. SendingFacility (3T
-~ 4. ReceivingApplication (5T}
- B. ReceivingFacility (ST)
- T. DateTimeoMessage (TS) -= Inbound ru
-~ 8. Security (3T)

- 9. MessageType [ID)-> Inbound rule... v

DateTimeofhessage

9 MeszageTvpe

r ADTADE I

MESSAGES

++ message_id

I

message_date_time MSH 7
message_control_id message_id
=ending_application MessageText ADTA0Z

sending_facility

receiving_spplication

receiving_faciity

Tahle Mame

MESSAGES
MESSAGES

MessageTexts

Table Field
message_dste_time
message_tyvpe

MessageText

Outbound Message Rules

Outbound messages are messages that areé bgRlL7KitProto an external system.
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Creating a Simple Outbound Rule

>y

www.hl7kit.com
info@roniza.com

F. B
File  Mapping Configuration Help € outbound
Messages structure of event type | MOMTO1 Data Base structure Enabled
Interach stert point felo: || Tahles list | PATIENTS v © rodtable 2 Reload
Output message structure

PATIENTS x
++ patient_id
patiert_mes=sage_id
Event type structure
patiert_name
- 1. SetlD-PatientlD (81) first_name FID 5
- 2. PatientlD-BxternallD (Ck) =- Outbound rule
3. PatientiD- InternallD (CK) St ens ADE
4. AlternatePatientiD (5T) phone e
M5, Patientsiame (PR <- Outbound rules
- B. MothersMaidenMame (5T) date_of_hirth
- 1. DateofBirth (OT) Qutput rule: PATIENTS[first_name -= PIDFatientsMName
8. Sex (D) Output rule: PATIENTS|last_name -= PIDIF atientsMarme S8
9. Patientalias (FMN) address
-10. EthnicGroup (10}
~11. Patientaddress (A0 ==
-12. CountyCode {10} Patiortid PD 2
-13. PhaneNumber-Home {TH) w
i Delete Start message building from this DB table |/ field: |
OpenACK mapping [ MapACKto DB Wait for response [_of type v| Gotoresponse
Message Field Table: Natne Table Figld
Ol PID 5 PatizntaMame 1 PATIENTS first_name
Ol FID 5 PatientsMame 2 PATIENTS last_name
Ol PID 2 PatientiD-ExternalD PATIENTS Patiertid

Outbound messages differ from inbound messages because they have to be triggered from the
RFEGlIolraSd C2NJ KAa NBlFazy (KS 'WieduireNi YSaal 3S

To set the start table/field drag a field from the databgsanel on this bar.
Follow these steps:

Drag thepatient_idon the start table/field bar.

Drag PatientIDcolumn on PID2

Drag patient first name column on PID5

Set the ” field of the rule td (and click outside the text box)
Drag patient last name colunon PID5

Set the  field of the rule t@

o gk~ wDNE

To set a constant value to a field double ctiok field on the left mnel and set the constant value:
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Bvent type structure

= MSH A
-1. Field Separator
2. EncodinaCharacters (5T
3. SendingApplication (5T
- 4. BendingF acility (ST
- 8, ReceivingApplication (ST Field:
B
7
8
g
1

. ReceiingFacility (3T) W=H § WerzioniD
. DateTimeofMessage (T3

- Security (ST Constant value:

-9 MessageType (DN
0. MessageCantrollD (ST
Frocessinal (10

.12, versionlD (b

13. Sequencerumber (th)

Yersion .38

Create Close

Enter"Version 1.38" and click "Create":

uu I Message Field Table Mame Table Field
O

PatiertsMame PATIEMTS first_name
Of» FID 3 Patientziame 2 PATIEMTS lzst_name
Ol e PIC 2 PatiertiD-Externalll PATIEMTS Patientid
Ol » MSH 12 “ersionlD FHCONSTART* ‘Wersion 1.38 I
|

Testing Outbound Rules

There is an option to preview outboumdessage while defining it's rules. Fitvat mark"Interactive
preview" check boxexample of the current outbound message will be builitbe-fly using some data
from the DB. Also all values from DB will be displayed as most right column of eaclotabd¢io the
"Data Base structure” area:
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& Outt
Data Base structure Enshled
Tables list | AWAITING_REQUESTED_PROCEDURES_VIEW v @ Add table = Reload
Output message structure ding test|Sending test faci
P! 0 3111507 DO0RIN 231 *RO) MESSAGES x QUERY_DEFINITION
5 EUEWEDW:K(?I;;'E (D) ++ message_id 7 4—|—‘ -+ query_def_id 1
ueryerion
- 4. QuerD (5T) message_date_time MSHT 2641142017 11 HuUEry _messacge_id 7
. 5. DeferredResponseType (D)
. B. DefRespDateTime (TS) message_type MsH S QRY"ALlS ouery_date_time QRD 1 2641172017 11
- 7. QuantityLimitedRedquest (CQ) message_cortrol_jd MEH 10 12345 query_format_code QRD 2 L
8. WhoSubjectFilter (3T)
- 8. WhatSubjectFilter (10 ") sending_application MSH 3 Sending test CUEY _priarty QRD 3 I
Event type structure sending_facility MSH 4 Sending test ... query _id GRD 4 123
3 GuenyPriarity (00 = Outhound r A receiving_application MZH 5 Ieceiving test quartity_limited_restrict QRD 7 1°RD
4. QueniD [ST) =- Qutbound rule.. .
5 DeferradResponseType (I0) receiving_facility MSHE Peceiving tes... who_subject_fitter QRD 8 2295044
.. 6. Def RespDateTime (TS) what_subject_fiter GRDY  |DEM
7. GuantityLimitedRequest (CQ) =
- 8. WhaSubjectFilter (ST) =- Outhal
3. WhatSubiectFitter (1D <- Outhor ¥
S 2 < > < >
i' Delete Start message building from this DB table / field: [MESSAGES message_id |

OpenACK mapping ] MapACKto DB Wait for response []of type | ADR&18  + | Goto response

L]

Ol » MZH 6 ReceivingFaciity MESSAGES receiving_facility £
Ol » QRD 1 QueryDateTime QIER™ _DEFIMITICN guery_date_time

Ol » QRD 2 QueryFormstCode QIER™ _DEFIMITION guery_formst_code

Ol » GRD 3 QueryPriority GILER™ _DEFIMITION ouery_priority

Ol» GRD 4 QuerylD GILERY_DEFIMITION ouery_jd

Of» GRD T QuantityLimitedRecuest GIJERY_DEFIMITION cuantity_limited_restrict

Of» GRD il WwhoSubjectFiter GILERY_DEFIMITION whio_subject_fitter W

If you don't want to use it you can build example message in the separate windseldmning

Whdzioz2dzyR ¢SaiQ FNBY GKS al LIWAyYy3 YSydz
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Type value of the start point field:
PATIEMTS | patient_id

[ ]

Current messages structure

BEvent types structure

Save to file Start test

In the start point field type the value of the field in the database that ywould like to createa message
FTNRYD LYy 2dzNJ SEFYLX S (GKA& g2ddZ R 6S 2yS 2F (GKS L5Q

Creating a Parent-Child Outbound Rule

Creating a parenthild outbound message rule is similar to the process of parhittl inbound rule

with one exeption: you must choose the parent table key that is used to link to the child tables so that
HL7Kit carstart the processing from the correct place.

Creating HL7 Query Rules
HL7 Queries enable a system to sendH& 7 Message representing a query and receive a query result
instead of an ACK message.

Creating Query rules is comprised of mapping the outbound query and then mapping the inbound result
and linking the two together.
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x

File  Mapping Configuration Help & Outhound

Messages structure of eventtype |QRYAIS v Data Base structure Enabled
Tables list | AWAITING_REGQUESTED_PROCEDU @ Addtable o Relpad
Output message structure MSH|"~1&|Sending test/Sencding test facility|Receiving te
QRD[20171126111507 DOD[R(N 231 "RD2295044DEM| MESSAGES X QUERY_DEFINITION
- GRYA1S
++ message_id 7 I ++ query_det_id 1
message_dste_time MSH 7 2671172017 11... fuery_message_id 7
message_tyne MSH 3 QRYAL1D ouery_date_time GRD1 g
message_contral_id MSH 10 12345 ouery_format_code GRD 2 H
Event type structure sencing_application MSH 3 Zending test GLEry_priority GRD 3 I
=- QRYA1S sending_facility MEH 4 Sending test ... guery_id GRD 4 1
- MSH . - — "
aRD receiving_application MSH 5 Receiving test cuantity_limited _restrict GRD 7 1
=8
receiving_faciity MSHE Receiving tes... who_subject_fiter GRD G 2
what_subject _filker GRD 9 b
£ > £ >
B Delete Start message building from this DB table / fiekl: MESSAGES |m9393§197id |
OpenACK mapping [ MapACGK to DB |Wait for respense [Vof type |ADR&19  « |  Goto response I
Ol e MSH 7 DateTimeotMessage MESSAGES message_date_time ~
Ol MSH ] MezsageType MESSAGES messae_type
Ol » MSH 10 MessageControll MESSAGES message_control_id
Ol e MSH 3 SendingApplication MESSAGES sending_application
Ol MSH 4 SendingFacity MESSAGES Fending_facility
Ol e MEH 5 Receivingdpplication MESSAGES receiving_application
Ole MSH B ReceivingFacility MESSAGES receiving_faciity
Ol QRD 1 QueryDateTime GQUERY_DEFIMITION query_cate_time
Ol e QrRD 2 QueryFormatCode QIERY_DEFINITION query_format_code
Imins QRD 3 QueryPriority GIJERY_DEFINITION query _ariority hd

The'Wait for response of tygehedkbox and drogbox are used to notify the kit that instead of waiting
for an ACK message, a different response is expected.

The'Go to responsebutton switches to the inbound mapping for the response event type.
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x

F.

File  Mapping Configuration  Help Inbound —

Messages structure of event type |ADRA1S v | for QRYATS  Goto source Data Base structure Enzhled

I = Tahles ist | ANAITING_REQUESTED_PROCEDU @ Addianle * Reload

MESSAGES X N_PATIENT X

Loaded files

Current message structure

++ message_id ++id
message_date_time MSH 7 1 patient _ic
Event type structure message_type MSH 9 patient_message_id
(- ADRATS message_contral_id MEH 10 patient_name PD S
sending_spplicstion phone_number PID13
sending_facility birth_date PD7
receiving_application e PID 8
receiving_faciity address FID 11
a3n PID19

W Delete
nu --- Table Mame Table Field
Ole MSH 7 DateTimeotMessage MESSAGES message_date_time
Ol MSH 9 MessaneType MESSAGES message_type
Ol e MSH 10 MessageControlC MESSAGES message_control_id
Ole PID 5 Patiertsiame MN_PATIENT patient_name
Ol PID 7 DateotBirth M_PATIEMT hirth_clate
Ol e PIC g Sex M_PATIEMT 88X
Ole PID 13 PhoneMumber-Home M_PATIENT phone_number
Ol » FID " Patiertddress N_PATIENT address
Ol e FID 19 SEMMumber-Patient M_PATIENT 20

Database Panel Symbols
Table columns in the databasable panels have the following symbols:

| ++ | Identity Column

Map ACK message to Data Base

There is an option to insert data from ACK message received by HL7 Service into Data Base.

In thebottom part of theHL7 Mappescreennear "Wait for response” checkbox, there iew
checkbox "Map ACK to DB" and button "Open ACK mapping" (enabled when "Map ACK to DB"
selected:
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P
€ Outbound
1" v Data Base structure Enahled
Tables list | COMFIGURAT w & Add table &% Reload

+ report_id N REPORT_ITEMS

report_patiert_id ++ repart_iterm_id

set_id OBR1 reportitem_report_id

placer_order_no CBR 2 =et id CEX 1
o fillers_arder_na QBR 3 value_type OF 2

universal_service_id QBR 4 ohservation idertifer [e]=F 4]
le... _

observation_date_time QBR T ohzervation results COEX 5

arclering_provider OBR 16 units COEX 6
a

result_status OB 25 reference_range OBX 7

prin_result_interpreter OBR 32 sbnormal_flags OEX &

ohsery result status
W
L4

B table /field: |MESSAGES [message_id

On "Open ACK mapping" cliggop-up windowwill be openedallowing to define inbound
mapping rules for dected ACK type
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>y

o IX

ACK mapping for outbound message of type ORURD1

Messages structure of event type |ACK v Data Base structure
Tables list | REPORT_ITEMS v @ Add table
Event type structure
REPORTS b4 REPORT_ITEMS *
- ACK 3
N iSH ++ report_id

Q—I_‘ ++ report_tem_id
1. Field Separator reportitem_report_id
.. 2. EncodingCharacters (5T

- 3. SendingApplication (ST) et d et _id

.. 4 SendingFacility (ST)

.. A, ReceivingApplication (ST)

- 6. ReceimingFacility (3T)

- 7. DateTimeoMessage (TS) -= Inbound rule...
- 8. Security (ST

report_patiert_id

placer_order_no value_type

fillers_order_no observation_identifer

universal_service_jd MSH 10 observation_resuts

- 9. MessageType (I0)
- 10. MessageCantrallD {(ST) -= Inbound rule...

11. ProcessinglD {0

12 Version|D (M)

ohservation_date_time

MEHT

ordering_provider

units

resuft_status

reference_range

abnormal_flags

13, SequenceMumber (N
- 14. ContinuationP ointer (ST}
- MSA

1. AcknowledgementCode (1D

prin_result_interpreter obsery_result_status MSA 3

B Delete

Tahle Mame Tahle Figld

TextMessage REPORT_ITEMS obzerv_tesult_status

MessageControllCr REPORTS universal_service_jd

DateTimeofiiessage REPORTS observation_dste_time

If user clicks on "Save’ACK mappingill be storedas XML node inside original outbound rule
node like:
<ORUROL1 StartTable="MESSAGES" StartField="message_id" ACKMappingEvent="ACKXXX"
Response="">

<ACKXXX>

<Rule MsgAlias™ MsgSegment="MSH" MsgField="SendingApplication” SeqNum="2"

Component="1" Repetition="1" SubComponent=1" ThIName="ACKParentTable"
TbIField="ACKParentField" />

<[ACKXXX>

<Rule MsgAlias="" MsgSegment="MSH*

</ORURO01>

Whenoutbound thread of the HL7 Service receives ACHKeclsin the currentrule for ACK
mapping existence and if exisasd received ACK is of defined tyjaserts ACK content to DB

Inbound DICOM mapping
HL7 Kit allows to map incoming DICOM files whi€M server (installed as a part of HL7 Kit) stores on
the disk.
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Basic info about each DICOM file (patient info, study info etc.) is storadbB$OM service in the
DICOM_FILES table. If you want to extract additional data & DhCOM file and save it the DB-you
can do it using our DICOM mapping mechanism.

How to create DICOM mapping in tHéL7 Mapperapplication
To switch from HL7 mapping to DICOM, click "DICOM mapping" menu:

F.

File BMapping . Configuration  Help

=witch to Outhound mapping

Inbound test

DICOM mapping

Next screen will be opened

x

Inbound —p

L

File  Mapping Configuration  Help

DICOM Structure of definition Data Base structure Enabled

Tables list | COMNFIGURATI  « @ ~dd table o Reload

DICOM structure

B Delete

nu Meszage Field Table Mame Table Field
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Click "Edit" to start DICOM definitioasliting (screen allowing to define by what tags incoming DICOM
file will be identified by mapping mechanism, similar to event type of HL7 message):

Create new definition from file

DICOM definitions

List of all DICOM definitions

. Mame

Click "Create new definition from file" to add new DICOM definition and select template DICOM file (one
containing tags you want to use to identify all incoming DICOM files of one type, for example CT images
or Structured Reports).

All tags will be displayed in the left panel. Ddrgp required tags to the right panel to add them to the

list.

Enter some meangful name to display in the list of DICOM definitions on the main screen. Click "Save"
to add it to the list of all definitions or just close the form.

NOTEyou can save definitions without any DICOM tag selected, but this definition will NOT bedthecke
when identifying incoming DICOM file.
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DICOM definitions
List of all DICOM definitions Create new definition from file

. Mame

Edit

i

New DICOM definition Drag DICOM tags from the left panel to selected tags list Save
DICOM structure Name: |CTImagel
=~ DICOM A Selected tags
- SpecificCharacterSet [C5] »
- gopClassUhid [UI) 'i' Modality cT
- goplhatancelD (U] - - .
InstitutionMarme Ananymous Hospital
- StudyDate (DA . i p
- SeresDate [DA)

- AequizitionD ate (D)

- ContentD ate [D4)

- StudyTime [Th]

- SeresTime [TM]

- dcquizitionTime [Th)

- ContentTime [Th]

- AocezgionMumber [SH)
- hodality [C5]

- Marufacturer [LO]

- |natitutiont ame [LO]

- InshitutionAddress [ST) W

Saved definition will appear in the list.ou can edit any existing definition (change name, add/remove
fields) by clicking "Edit" in the grid row:

DICOM definitions

List of all DICOM definitions Create new definitian fram file

. Mame Edit
B CTimage

Template DICOM file will be copied inta L 7KkDICOMTemplas folder with name as
"DICOMDefinition_1.dcm"
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All DICOM definitions are stored in the filé - 7KiktDICOMDefinitions.xml :

<DICOMDefinitions>
<Definition>
<ID>DICOMDefinition_1</ID>
<Name>CT Image</Name>
<PathToSourc&&A HL7KkDICOMTemplaté®ICOMDefinition_1.dcm</PathToSource>
<Fields>
<Field>
<Tag>Modality</Tag>
<Value>CT</Value>
</Field>
<Field>
<Tag>InstitutionName</Tag>
<Value>Anonymas Hospital</Value>
</Field>
</Fields>
</Definition>
</DICOMDefinitions>

To delete definition click "X" button in the grid row.

Click on "Close" to return to the main screen, new definition will appear in the list and all tags from the
template DICOM file will be loaded to "DICOM structure” tree view (including sequences which are used
as aliases of the HL7 messages)
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File  Mapping Configuration Help

DICOM Structure of definition  CTlImage

DICOM structure

= DICOM

- file_id (D)

... BpecificCharacterSet (C5)

- ImageType (C5)

- sopClassUid (U

- sopinstancelID (U0

.. BtudyDate (DAY

... BeriesDate (DA)

- AcguisitionDate (DAY

- ContentDrate (DAY

.. StudyTime (Th)

... BeriesTime {Thi)

- AcguisitionTime (T

- ContentTime (Thi)
AccessionMumber (SH)

- Maodalitr (G5

Delete

www.hl7kit.com
info@roniza.com

x

Inbound é

Data Base structure Enabled

Tables list | COMFIGURATI  w eAddtable S Reload

Tahle Field

F.,

File  Mapping Configuration

DICOM Structure of definition | CTImage

DICOM structure

- WigitGrouplength (UL

- CurrentPatientLocation {LOY

- ModalitdorklistGroupLength (LIL)

. PerformedProcedureStepStatDate (DA)

- PerfarmedProceduraStapStanTime (Thi)

- PerfarmedPracedurasStaplD (SH)

- PerformedProcedureStepDescription (L)

- ReguestedProcedurelD (SH)

- PixelDataGraupLenath {JL)

- PixalData (OWW)

- ReferencedPerformedProcedureStepSequence
- ReferencedPatientSequence

- ReferencedimageSequence

. iL.ReferencedS0OPClassUID (UN)
- ReferencedSCOPInstance D (L)
- SourcelmaneSeauence
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Select required table and dratyop DICOM tags to a table fields (exactly as for HL7 message):

File Help Inbound 9

Mapping  Configuration

DICOM Structure of definition | CTImage

Data Base structure Enabled

Tables list | N_PATIENT v @ Addtable > Reload

DICOM structure
N_PATIENT X
= DICoM ~ .
file_id (IDY - Inbound rule... .
- BpecificCharacterSet (C8) patient_id (0010,0020)
- ImageType (Z5)
sopClassUid (Un H patiert_message _id IC
sopinstanceliD (Ul patient_name (0010,0010)
... StudyDiate (DAY
... SeriesDate (DA) phone _numkber (0010,2154)
-AcguisitionDate (DAY -
.. ContertDate (D&Y hirth_dlate (0010,0030)
- StudyTime (Th) sex (0010,0040)
- GeriesTime (Th)
- AcguisitionTime (Thi) address (0010,1040)
... ContentTime (Th) <an
- AccessionMumber (SH)
- Maodality (C5) ¥
B Delete
uu Alias -.w ield Table Mame Tahle Field
Ol » patiertMame M_PATIEMT patiert_name
Ol patiertiD I_PATIENT patient_id
Ol s Patient Telephonetumbers M_PATIENT phone_number
Ol » Patient=BirthDate M_PATIENT hirth_dlate
Ol » PatientSex MN_PATIENT e
Ol e PatiertAddress M_PATIEMNT address
Ol e file_icl [M_PATIENT patiert_message_id

NOTE'file_id" of the DICOM structure is not real DICOM tag but value of the "file_id" field from the
row of DICOM_FILES table (or id field of MPPS table and so on) .

If you want to connect your custom table to the DICOM_FILES table filled by DICOM se&pdirst
node d the DICOM tree (file_id which is values of the PK field of the DICOM_FILES) into corresponding
column of your table.

Mapping will be saved in the file (for example default built_in_mapping.HL7KIT) as:

<DICOMDefinition_1 Response="">

<Rule MsgAlias" MsgSegment="" MsgField="file_id" SeqNum£01" Component=1"
Repetition="1" SubComponent=1" TbhIName="CTImages" TblField="file_id" />

<Rule MsgAlias="" MsgSegment="" MsgField="soplnstanceUID" SeqNum="524312" Compbhent="
Repetition="1" SulComponent="1" TbIName="CTImages" TblField="sopInstanceUID" />

<Rule MsgAlias="" MsgSegment="" MsgField="InstanceNumber" SeqNum="2097171" Component="
1" Repetition="1" SubComponent=1" TbiIName="CTImages" ThlField="InstanceNumber" />
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<Rule Msglias="" MsgSegment="" MsgField="ImagePositionPatient" SeqNum="2097202"
Component="1" Repetition="1" SubComponent=1" TbiIName="CTImages"
TblField="ImagePositionPatient" />

<Rule MsgAlias="" MsgSegment="" MsgField="ImageOrientationPatient" SeqRLeF207"
Component="1" Repetition="1" SubComponent=1" TbiIName="CTImages"
TblField="ImageOrientationPatient" />
</DICOMDefinition_1>

where name of the node (DICOMDefinition_1) is ID from the DICOMDefinitions.xml

DICOM Mapper applicationgrocessing DICOM files)

If you intend to use existing DataBase (default RZ_DICOM_HL7 for exantpiejloesn't contain new
columns required for DICOM mappipgu need to run SQL scripthichadds new "Mapping_state"
column to DICOM_FILES and MPPS tables andsimssy value to CONFIGURATION table:

I MaxDICOMFilesToMap 100 Howe mary DICOM files to insert into DB on one pass I
ot 104 Listerer port
refry_seconds 180 The number of seconds o wait before retrying a failed task
root_dir YDERSYC Working file systern directory
scm_tmax_retry 3 The maximum rumber of retries for sending back commit responses

Script for MSSQL is like:

USE [RZ_DICOM_HL7]

GO

ALTER TABLE [dbo].[MPPS] ADD [mapping_state] [int] NULL CONSTRAINT [DF_MPPS_mapping_state]
DEFAULT ((0))

GO

UPDATE [dbo].[MPPS] SET [mapping_state] = 0

GO

ALTER TAB[dbo].[DICOM_FILES] ADD [mapping_state] [int] NULL CONSTRAINT
[DF_DICOM_FILES mapping_state] DEFAULT ((0))

GO

UPDATE [dbo].[DICOM_FILES] SET [mapping_state] = 0

GO

INSERT INTO [dbo].[CONFIGURATION] ([Key],[Value],[Description]) VALUES (‘MaxDICOMIFilesToMa
'100', 'How many DICOM files to insert into DB on one pass');

GO

There iconsole DICOMMapper application in the HL7 Kit installation folder. Its config file contains
connection string to DB and path to mapping file which will be updated automatighéy you define
correspondent properties on HL7 Runtime Configuration panel. But they also can be changed manually if
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for example you want to use separate mapping files for HL7 service and DICOM files processing. Just
open DICOMMapper.exe.config in thetjoad and change path to mapping file in the:

<appSettings>
<add key="MappingXMLName" value="built_in_mapping.HL7KIT"/>
</appSettings>

Config file also contains list of all tables containing info about DICOM files which will be proccessed by
DICMMMapper. By default this list includes DICOM_FILES table as "active" and MPPS table as "not
active™:

<TablesToScan>
<tables>
<add TableName="DICOM_FILES" IDField="file_id" StatusField="mapping_state"
RelPathField="rel_path" />

<l--<add ThleName="MPPS" IDField="id" StatusField="mapping_state" RelPathField="rel_path" />
>

</tables>
</TablesToScan>

If you want to proccess MPPS table tgast remove "<}-" and "-->"

You can add any other table which has unique ID field, integierfr storing mapping state (initial
value must be 0) and field containing relative path to a DICOM file inside folder defined in
CONFIGURATION table as "root_dir"

To process all new rows in all tablasin DICOMMapper.exe (recommended way to deadd

DICOMMapper to the system scheduler). All rows from each table with mapping_state value 0 (ready for
mapping) will be processed: DICOM files will be opened and checked against all DICOM definitions
defined in Mapper. If DICOM file contains all tagshef definitions and values of these tags are the

same- application will search for found definition in the selected mapping file. If mapping is falhd

tags from DICOM files defined in the mapping rules will be inserted to the correspondent tables.

After all new rows are processed corresponding value in the CONFIGURATION table will be updated so
next time only rows added after last processed file will be fetched:
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EVGEENIANSCL. NFIGURATION
Key Walle Description
ae_title DERSVC Local ae title
dicom log 0 When this value is 1, detailed logging is on
DM_DICOM_FILES last_id 367 Last ID proccessed by DICOM mapper
DM_MPPS_last_id 8 Last ID proccessed by DICOM mapper
MaxDICOMElesToMap 100 Howe many LICOM tiles to insert Into LB on one pass
port 104 Listener port
retry_seconds 180 The number of seconds to wait before retrying a failed task
root_dir VOSRSWT Working file system directory
scrm_max_refry 3 The maximum number of retries for sending back commit responses

Value of the mapping_statield of each processed row will be updated accordingly to mapping result:
1- mapped OK, 2mapping failed, 3DICOM definition or mapping rule was not found. If result is not OK
- message will saved in system EventLog ("RZHL7Pro" log)

EVGENIAWSOL,. DICOM_FILES x jSiesEIE LMNFIGLRATICN
by series_nd... Series_ins... instance_... sop_class.. sop_insta..  source_a...  rel_path task_id mappirng. ..
» 3 216124, 1 1.28401... 2.16.124.... RZDCX 2016/06/0... MLEL
1 216124, 1 1.2.840.1... 2.16.124.... RZDCX 2016/06/0... ALEL
1 216,124, ALEL l1.2840.1... 2.16.124.... RZDCx 2016/06/0.., MLLL
. ML ML ML ML ML ML ML ML

NOTEThere is B0 an option to execute DICOM mapping as part of the HL7 service (you can select it
using HL7 Runtime Configuratiapplication)

Fo

Start HLY &

Database | Message processing | Remote Applications | HLY Serice | DICOM Service

Connection timeout (msec.)

Application name Send Receive Maximum Retries
HLT 14000 15000 3
Application facility Interconnection pause {insec.) Retry Frequency
FAC 1] 5
Listener port MLP Envelope prefix Out Poll Seconds
8080 0xB 30
MLP Envelope suffix Basic Security
0x1C 0D Mone: v
Inbound thread enahled Send acknowledge [] Receive acknowledge

[] Leave connection opened

I Run DICOM Mapper as part ofthe HL7 Sendce I

[] Use incoming folder: El

Incoming Files Fitter: **

[] Use outgning folder. Chitemp

[l et was changea
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Worklist Manager

A uility for managingIWL related tables iRZ_DICOM_HIOata Base which you can create during
installation process or by runninZ_DICOM_HL7_CreateDB_Scriptsagipt from MSSQLScrigtsub
folder located in your HL7Kit installation folder.

X
Filter About HL7 Worklist Manager
Patient Narme: Patient ID:

Accession# Station AE Title:

From Date: |27 Movember 2017 @~ |[] To Date: 27 Navember 2017 [E~ ] By period: | Everything

Modality: v By status: | Awaiting

Reguested Procedure
Description:

Patientld E. I:?E' Gender

digdg"dfg 2 1811102017 O 52135512521 .. regu 2.16.124.1135... dodfod
Jansen-Alphen... 1 23011965 F
sh*bovhy 1 18102017 O 73932096759 asdsad asdasd 2161241135, asdsag

Clear Search

Mew order for selected patient Delete selected row Insert new row

In main screen you can fetch list of studies from DB filtered by parameters you choose, edit values of the
existing study, create new study for existingipat, create new study, enteringew patient data and
delete existing study.

On applicatiorLaunchingtoday's studies will be loaded. To get another set of studges required

filters and click "Search’. t A O1 Ay 3 a{ SI NOKé¢ gAGK y2 &SINOK LI NI

To reset all filters click "Clear".

"By period" filter valuas selected from the list containinBverything (meaning that study date will not
be checked in queryYoday, ThisWeek, ThisMonth and This Year

Modality filter valueis seleced from a pre-defined listwhich is stored itModalityCodes.txfile located

in your HL7 Kit installation folder. You can open this file in Notepad and add new modality as new line
like "SM *kk Slide Microscopywhere "SM" is modality code for DB query aiglitle
Microscopy is description to display in the list.
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Requested Procedure Descriptiblter value is selected from préefined list which is stored in
ProcedureDescription.title located in your HL7 Kit installation folder. You can open this file in Notepad
and add new description. You can also type descriggah

To edit values of the existing studgouble-click on its row, change required fields in the pgp
window andclick "Save":

Edit existing values prd

Last Mame: |xbx First Mame: |beviy
Patient 1D: |1
Birth Date: |15 Mowember 2017 | Gender;, | Other v | Phone #
Address:

Reguesting Sernice (Hospital ID):
Requesting Physician: asdasd

Referring Physician; |3sdsad

Accession Mumber, | 739320867592833

Study Instance UID: | 2.16.124.113543.6021.1.1.191782490 29476.1510733387 1

Requested Procedure Description: | asdsad v
Modality: | BOUS - Bone Densitometry {ultrasound) v
Scheduled Station AE Title: |asdas Start Date: |15 Mowember 2017 « | Time: |10:09:00 %

Perfarm By: asdas

Scheduled Procedure Step Description: | asdassa

You can creata new study fora current patient by clicking "New order for this patiéntall patient

data will be disabled, new accession number and study instance UID will be generated. Change other
study data as you wish and click "Save" to createw study. You can create new study for existing
patient from main screen too by selecting study row atidking "New order for selected patient".

When you click "Insert new row" on the main scregrop-up window for entering patient/study data
will be openedwith automatically generated Accession number & Study Instance UID
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Last Mame:
Patient 1D:

Birth Date:
Address:

) |
" www. hl7kit.com

info@roniza.com

Enter new values

27 Movember 2017 v

First Name:

Gender: | Other v Phone #

Requesting Service (Hospital ID):
Requesting Physician:

Referring Physician:

Accession Number:

9926638007041 41

Study Instance UID:

Requested Procedure Description:

216.124.1135943.6021.1.1.1

91792490.30320.1511768091.1

hodality:
Scheduled Station AE Title:
Perform By:

Scheduled Procedure Step Description:

Save

BOUS - Bone Densitometry

Enter all required data anclick "Save"

{ultrasound) %]

Start Date: |27 November 2017 v | Time: 09:34.51 %

To deleteexisting study select row in the grid on main screen and click "Delete selected row".
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HL7Runtime Configuration

The HL7 Service is a background process that starts and stops automatically with the operating system.
The service igesponsible for receiving inbound messages and for sending outbound messageding

to the defined mapping rules

*% Services |Z E| fz|
File  Action  View Help

«- @A FRER @8 »

88y Services (Local) Marne Description 5

%HID Input Service Enables generic inpuk access to Human Interface Devices (HID, which a

£ Software Services HLFE L Pro Runtime Service, Sends and recieves H

%HTTP a3l This service implements the secure hypertext transfer protocol (HTTPS)
%IIS Admin Allows administration of Web and FTP services through the Inkernet Infe 7
A . .. — . . . . b
< [ >

_Extended }\' Standard f

HL7 Runtime Configuration
The HL7 Runtime Configuration Control panel is installed together with the HL7 Runtime Service. When

logging in the control panel is started and minimized to the system tray area.

To open configuration screerright click on the tray icon and select "Open HL7 Configuration panel".
Also you can start/stop HL7 servimed DICOM serviand exit configuration apjmation (it doesn't stop
the service) by rightlick on the tray icon.

HL7Kit2018 Users Manual 48 Version 3.0



www.hl7kit.com
info@roniza.com

H.R.Z. Software Servide§D
6 David Yellin St.
TelAviv, Israel

Stop HLY

Database | Message processing | Remote Applications | HLT Service | DICOM Service

Data Base Engine

® MSSEL
Wy SEL

SoLite

Connection string

Data Source= ‘sglexprezs;Intial Catalog=RZ_DICOM_HLT integrated security==2Fl perzizt security
info=Falze

Check Cannection Connection Wizard

Clueue Table Hame
HLY_QUEUE

. Field was changed

Services Start/Stop Button s (1,2)
These buttons send a stop or start message to the runtime service.

Services Status Tray Indicator
This indicator shows the servistatus:
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2. HL7 icon both HL7 service and DICOM service areing

SaveMenu
Saves the current configuration.

Changes Indicator
When edits are made, the modified controls ate tsavemenuare highlighted in yellow.

How to connect to Data Base
SeeConnection to Data Base

Connection String Text Box
SeeConnection String Text Box

Check ConnectionButton
SeeCheck Connection Button

Connection Wizard Button
SeeConnection Wizard

Select Data Base Button
SeeSelect Data Base Button

QueueTable Name

You may use a different name for the HL7_QUEUE table. This may be useful when running multiple
instances of the HL7 Runtime or if by coincidence your database already has a table with that name. The
HL7_QUEUE table structure must however skeeydame.
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Start HLT ¢

Database  Message processing | Remote Applications | HLT Service | DICOM Service

Default XML mapping file

bwitt_in_magpping HLTHIT CJ

Default protocol version

231 Qpen Message Rules for edit Cpen Segment Definitions for edit

Max.message lenith

16334

Segment separator

0D

[] w2 ®hiL representation
Log full text

Save meszage int | DiTermp

|:| Set Sending Facility in ACK by Receiving Facilty from incarming

|:| Unmapped messages get a success ACK

. Field was changed

XML Mapping File Text Box and Browse Button (Default Mapping File)

This is thedefaultmapping file that the runtime service uses for processing messages. Use the browse
button to select a file. The mapping file is created using the HL7Map@ication.You may configure a
different mapping file for every remote application.
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MessageConfiguration Version (Default)
SeeMessage Configuration Versioriou may configure a different message configjoraversion for

every remote application.

Max. Message length
Maximum length (in bytes) of the buffer to send message through network. Increase this value if you

intend to send large messages.

Segment Separator
Use this text box to set the characters camdtion (Hexadecimal notation) to use as segment separator.
By default it's OxD (LF).

V2. XML representation Checkbox
When checked, send/receive all messages formatted as HL7 V2 XML. This property might be overridden
for each remote application.

Log Full Text CheckBox
When checked, the complete message body of every inbound and outbound message is logged in the

event log. Se&lonitoring and Logging

Save MessageControls
Whencheckbox ischecked, the complete meage body of every inbound messagsasel in the
selected folderNOTEThis option works only if "Log full text" is selected

Set Sending Facility in ACK by Receiving Facility from incoming message CheckBox

If this flag is selectedvalue of "Receiving Facility" in MSH segment of incoming message will be used as
"Sending Facility" in MSH segment of W€K message, If not selectédé\pplication Facility" value will

be inserted

Set Sending Facility in ACK ly Receiving Facility from incoming message CheckBox
When checkeddirect the kit to use MSHfield from the inbound message as the value for MSield of
the Acknowledge message

Unmapped messages get a success ACBheckBox
When checked, expect a HLZkftowledge message for every outbound message.
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Application Name Text Box

This is the application nanw the runtime service (your applicatianhis value isetto MSH 2 (Sending
Application) ofeveryoutbound messages and expected in MSH 4 (ReceApptication) of inbound
messages. This value is used for verification of the messages source and targ&asteSecuritis

set.
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