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1 Introduction
1.1 Purpose
The aim of this document is to provide an overview of the EHR Interoperability Framework as well as information on its installation and testing. 
1.2 Definitions, acronyms and abbreviations
	Abbreviation/Acronym
	DEFINITION

	ADT
	 HL7 Admission, Discharge and Transfer Message

	AF
	Atrial fibrillation

	CCD
	Continuity of Care Document

	CDA
	Clinical Document Architecture

	

CIED
	Cardiovascular Implantable Electronic Device

	CTS
	Common Terminology Services

	EDF
	UN/Edifact

	EHR-IF
	Electronic Health Record Interoperability Framework

	HIS
	Hospital information System 

	IHE
	Integrating the Healthcare Enterprise

	ITI
	IHE IT Infrastructure

	ORU
	HL7 Observation Result

	SOAP
	Simple Object Access Protocol

	PCC
	Patient Care Coordination

	PDQ
	Patient Demographic Query

	PIX
	Patient Identifier Cross-referencing

	PPM
	Patient Parameter Monitor

	UMLS
	Unified Medical Language System

	XDS
	Cross-Enterprise Document Sharing


Table 1 List of Abbreviations and Acronyms
2 Overall Description 
The architecture of the iCARDEA platform is shown in Figure 1.  The EHR Interoperability Framework is a set of components that communicate with the “Legacy EHR system” so that the rest of platform has access to the clinical health records of the patients that are stored and maintained by the Healthcare Professionals in the hospital information system(s).
 SHAPE  \* MERGEFORMAT 



The main responsibility of the Interoperability Framework is to provide up-to-date access to the iCARDEA patients' health care records. Therefore, in high-level terms we can identify the following two functional characteristics:
· Maintenance of the patient's iCARDEA specific identifiers and the relevant patient demographic data
· Support the storage, search, and retrieval of the health records (or parts thereof) of the  iCARDEA patients that have been registered. 
For the implementation of EHR Interoperability framework,  we have opted the use of IHE set of recommended standards. IHE [IHE] stands for “Integrating the Healthcare Enterprise” and is an initiative by healthcare professionals and industry to improve the way computer systems in healthcare share and pass vital health information seamlessly across multiple healthcare enterprises.  IHE focuses on the development of open and global “Integration Profiles” that describe clinical information needs or workflows and document how to use established standards such as HL7 to accomplish it. IHE Integration Profiles specify precisely how standards are to be used to address these needs, eliminating ambiguities, reducing configuration and interfacing costs, and ensuring a higher level of practical interoperability.
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Figure 2: Overview of the EHR-IF
In the following sections the architecture of the EHR Interoperability Framework (EHR-IF) will be presented [Figure 2], emphasizing the use of IHE profiles to assure interoperability and integration of iCARDEA components with the Hospital Information System at SALK. Section 6 “Further Steps-Fine Tuning” presents further improvements and enhancements that are planned for the EHR-IF. The ultimate goal is to provide   technical descriptions and guidelines for using EHR-IF in SALK as a starting point for setting up deployment of the  iCARDEA EHR-IF to other hospital settings.
2.1 Component Structure
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Figure 3 Interfaces provided by the EHR components.
2.1.1 The iCARDEA Patient Index
The identification of patients is a very important aspect of the management of clinical data in general. To this end the iCARDEA platform provides a patient identifiers cross-referencing component, commonly referred as PIX or Patient Index in this document, that is responsible for mapping patient identifiers across independent identification domains. One such identification domain is the SALK Hospital Information System but the same patients can be identified outside the hospital by other means, e.g. by the serial number of their Cardiovascular Implantable Electronic Device (CIED). Furthermore, for security and privacy related reasons, the patients within the iCARDEA platform are uniquely identified by using different ids from the ones used in the “Legacy EHR systems” in the hospitals' premises. In this document we refer to these iCARDEA specific patient IDs as “protocol IDs”. 
For interfacing with the iCARDEA Patient Index component the IHE PDQ (Patient Demographic Query,  ITI-21) integration profile and IHE PIX (ITI-9) are supported  (Figure 4). In particular the PIX (Patient Identifier Cross-referencing) integration profile enables the cross referencing of patient identifiers from multiple patient identifier domains by:

· Transmitting patient identity information from an identity source to the Patient Identifier Cross-reference Manager (“PIX Feed”, ITI-8).

· Providing the ability to access the list(s) of cross-referenced patient identifiers either via a query/ response (“PIX Query”, ITI-9) or via an update notification (“PIX Update Notification”, ITI-10).

In the iCARDEA specific case the iCARDEA Patient Index is a “Patient Identity Cross –reference manager” while the rest of the iCARDEA components (e.g. the Adaptive Care Planner) are the Patient Identity Consumers. On the other hand the Patient Identity Source is the role of the Patient Index Manager web application described in section 2.3 for the initial registration (enrolment) of a new iCARDEA patient.
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Figure 4 The PIX and PDQ roles and transactions

Additionally, the Patient Index component supports the Patient Demographics Query (PDQ) Integration Profile shown in Figure 5, acting as a Patient Demographics Supplier. More specifically it responds to the “Patient Demographics Query” (ITI-21) transaction that requests information about patients whose demographic data match data provided in the query message and returns responses in the form of demographic information for matching patients.
[image: image7.png]Patient Demographics
‘Supplier

PDi‘i‘f::fmplm Patient Demographics and
Qe o isit Query [IT122]

Patient Demographics
Consumer




Figure 5 The PDQ related roles and transactions
The iCARDEA Patient Index component is configurable to the number and type of the cross referencing identification domains that it manages. As mentioned above the “main” identification domain is the iCARDEA “protocol IDs” domain and for that the namespace “icardea.pix” with the ISO universal id “1.2.826.0.1.3680043.2.44.248240.1” is used in order to make it universally unique. Another important domain is the “Legacy EHR”  one, which corresponds to the SALK Hospital information system for the pilot application. For this domain the namespace “ORBIS” is used with the universal id “www.salk.at” (of type DNS). Additional identification domain include the CIED specific serial numbers for the implantable devices of the iCARDEA enrolled patients.
The patient demographics and the mappings across the identification domains are stored in a database collocated with the Patient Index. It is important to note that patient data anonymization is not supported by the Patient Index component itself but rather it’s a procedure that will be optionally carried on by the patient registration procedure.
2.1.2 The iCARDEA EHR Manager
The iCARDEA EHR Manager component provides access to the patients’ clinical data. Of course, the primary health record data are stored in the Hospital Information Systems and the necessary mechanisms have been implemented so that information is transferred, filtered, and copied to this central component.
Following the HL7 standards, a patient’s health record is realised as a collection of clinical documents. Each document is a HL7 v3 CDA Release 2 compliant document and therefore the clients of this component are assumed to be able to parse and understand the retrieved documents.
The software interface of this Manager is based on two integration profiles of IHE: the Cross enterprise Document Sharing (XDS) and the Patient Care Coordination Care Management (PCC-CM). In short, XDS provides the functionality for storing, retrieving, and searching documents, while PCC-CM provides the active notification of changes in the clinical content to the clients that have registered their interest. We describe these integration profiles in the following sections. 
2.1.2.1 IHE XDS
The Cross Enterprise Document Sharing (XDS) focuses on providing a standards based specification for managing the sharing of documents between any healthcare enterprise, ranging from a private physician office to a clinic to an acute care inpatient facility and personal health record systems. This is managed through federated document repositories and a document registry to create a longitudinal record of information about a patient within a given clinical affinity domain. These are distinct entities with separate responsibilities (Figure 6):
· A Document Repository is responsible for storing documents in a transparent, secure, reliable and persistent manner and responding to document retrieval requests.
· A Document Registry is responsible for storing information about those documents so that the documents of interest for the care of a patient may be easily found, selected and retrieved irrespective of the repository where they are actually stored.
· Documents are provided by one or more Document Sources
· They are then accessed by one or more Document Consumers
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Figure 6 The XDS roles and transactions
In our implementation, the EHR Manager is an instance of both a Document Registry and Document Repository, a combination of interfaces that is obvious and makes sense for the iCARDEA architecture. Therefore, it can be both queried, as a Registry, in order to find documents of interest, using the “Stored Query” (ITI-18) transaction and also accessed, as a Repository, to retrieve the matched documents (using the “Retrieve Document Set”, ITI-43 transaction) or in order to store new ones by the means of the “Provide and Register Set” (ITI-41) transaction.
The Registry subcomponent keeps an index of the document’s metadata in order to make efficient search and retrieval. XDS defines the set of metadata that can be provided in the initial upload of the documents and in http://wiki.ihe.net/index.php?title=PCC_TF-2#XDSDocumentEntry_Metadata you can find the full list of them and additionally the way that the values of these elements can be extracted from the CDA documents itself. The more important ones are given in Table 2:
Table 2The XDS Entry Metadata

	XDSDocumentEntry Attribute
	Optionality
	Source/ Value

	author
	R
	Author of the CDA document that can be further described by giving its role, specialty, and institution.

	classCode
	R
	Derived from a mapping of /ClinicalDocument/code/@code to an Affinity Domain specified coded value to use and coding system. Affinity Domains are encouraged to use the appropriate value for Type of Service, based on the LOINC Type of Service (see Page 53 of the LOINC User's Manual). Must be consistent with /ClinicalDocument/code/@code

	creationTime
	R
	The creation time of the document

	entryUUID
	R
	 A unique id for the submitted document

	eventCodeList
	O
	These values express a collection of keywords that may be relevant to the consumer of the documents in the registry. They may come from anywhere in the CDA document, according to its purpose.

	languageCode
	R
	The human language used in the document

	mimeType
	R
	The MIME type of the document. It should be always “text/xml” for the CDA documents.

	patientId
	R
	The patient’s ID 

	practiceSettingCode
	R
	This elements should be based on a coarse classification system for the class of specialty practice. Recommend the use of the classification system for Practice Setting, such as that described by the Subject Matter Domain in LOINC.

	sourcePatientId
	R
	This is the patient’s ID in the source system where the document was extracted from. It can be the same the patientID field above

	typeCode
	R
	The code of the CDA document

	uniqueId
	R
	The id of the document as specified inside the CDA


As a combined Document Registry and Repository the “EHR Manager” supports the following “transactions” (i.e. operations):
· Provide and Register Document Set.b: This is the transaction that is used for uploading new documents in the Repository and updating the indexing information kept by the Registry. A template for the corresponding SOAP message can be found in Appendix I.  Note that this template is for registering a single document but the submission of more documents in a single message is also supported. You can also check the annotated example in IHE wiki at http://wiki.ihe.net/index.php?title=Annotated_ProvideAndRegister.b_Transaction
· Stored Query. This is the transaction for querying the registry. Details for this type of message are available at http://wiki.ihe.net/index.php?title=Annotated_StoredQuery_Transaction The following queries are currently supported: Get Documents, Find Documents, Find Submission Sets, Get Submission Set and Contents. An template for constructing stored queries (and especially for the Find Documents using the patient identifier as a criterion) can be found in Appendix II with an exemplary response in Appendix III
· Retrieve Document Set, which is used for retrieving documents from the Repository based on their unique ids. The relevant wiki page is http://wiki.ihe.net/index.php?title=Annotated_Retrieve_Document_Set_Transaction In Appendix IV there is a template to be used for constructing messages of this type whereas in Appendix V an example (successful) response can be found.
The interface used for the XDS (and in fact for the majority of the IHE integration profiles) is based on Web Services and SOAP. In particular the XDS.b (i.e. the newest version of XDS) uses the MTOM/XOP set of specifications for attachment encoding. Details for these encoding rules can be found at http://wiki.ihe.net/index.php?title=XDS.b 
2.1.2.2 IHE PCC-CM
The IHE Patient Care Coordination- Care Management (PCC-CM) Integration profile specifies two transactions and the corresponding messages that can be used as a notification infrastructure for the distribution of health record entries (Figure 7). Such a notification mechanism is useful when components of the iCARDEA platform, such as the Adaptive Care Planner, keep their own copy of the health record contents and they base their functionality into that. So instead of keep querying the XDS Registry they just send a “subscription” message (PCC-09) once in which they declare their interest in the clinical status of a specific patient. The XDS Registry is then obliged to send update messages (PCC-10) whenever the patient’s health record has been changed by the submission of new documents.
PCC-09 is the IHE/HL7 message sent by a “Care Manager” i.e. an entity interested in receiving notifications for the clinical status of the patients. This is actually the “subscription” message sent by a “Care Manager” to the EHR Manager component of the iCARDEA Interoperability Framework. The details about how this message is formatted can be found at http://wiki.ihe.net/index.php?title=PCC9 
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Figure 7 The PCC-CM roles and transactions
An example of such message can be seen in Appendix VI. Each such subscription message should carry two important pieces of information, that are marked with a red font in the example:
· The Endpoint for sending the updates encoded in PCC-10 messages. This is shown as the CARE_MANAGER_ENDPOINT in the template and although it’s not specified in the HL7/PCC-CM specification we have agreed as an iCARDEA specific extension to use it (otherwise the EHR Manager will not know where to send the SOAP encoded PCC-10 messages). 
· The Patient Id. Each subscription is for a single patient and his/her iCARDEA specific ID should be specified
· The CareProvisionCode specifies the type of information the “subscriber” is interested in receiving. The possible codes for this field are shown in the table below
	Information Category
	Code
	Returns

	Vital Signs
	COBSCAT
	All Vital Signs

	Problems  and Allergies
	MEDCCAT
	All problem entries

	
	CONDLIST
	All Concern Entries

	
	PROBLIST
	All Problem Concerns

	
	INTOLIST
	All Allergy Concerns

	
	RISKLIST
	All Risks

	Diagnostic Results
	LABCAT
	All Lab Results

	
	DICAT
	All Imaging Results

	Medications
	RXCAT
	All Medications

	
	MEDLIST
	All Medications

	
	CURMEDLIST
	All active medications

	
	DISCHMEDLIST
	Discharge Medications

	
	HISTMEDLIST
	All Historical Medications

	Immunizations
	IMMUCAT
	All Immunizations

	Professional Services
	PSVCCAT
	All professional service entries
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Figure 8: EHR-IF process for registering for patient data (PCC-9).
The EHR Manager records the PCC-09 message information and whenever new CDA documents exist with data relevant to the subscribe message, this data will be send to the Care Manager made the subscription (Figure 8). This notification is the task of the Update Broker subcomponent described in the next paragraph.
2.1.3 Update Broker

The Update Broker is the subcomponent of the EHR Manager that is responsible for notifying the “registered” Care Managers whenever some new clinical data match their “interest” as these were expressed by the PCC-9 messages. Its sole purpose of the Broker therefore is to match the subscriptions with the available data and send the notification messages in the form of the PCC-10 messages. An example of such PCC-10 notification message can be found in Appendix VII. 

The PCC10 HL7 v3 message sent by the Broker will contain a pertinentinformation3 element tag that will group together the CDA entries matching the subscription. This means that if the subscription requested laboratory results by specifying the LABCAT care provision code then only entries matching this type of information will be extracted from the CDA documents of the patient’s clinical record and be sent to the subscriber.
2.1.4 Gateways – Bridges: EHR listeners
To execute the clinical guidelines, it is also necessary to have access to medical history of the patients in the EHR systems. In the pilot application installed at SALK the proprietary hospital information systems export “Discharge Summaries” in the form of UN/EDIFACT
 reports and send Laboratory results as HL7 version 2 Observation Results (ORU) messages (Figure 9). Therefore two Gateways-Bridges operate as EHR listeners: the “Edifact listener” and the “HL7 Listener” were designed and implemented. The EHR listeners are responsible for acquiring the exported clinical information, transform it into Clinical Documents in the HL7 CDA/CCD format, and subsequently deliver these clinical documents as part of the iCARDEA EHR-IF infrastructure. In particular these “gateway” components produce “Discharge Summary” and “Laboratory Report Summary” CDA documents in conformance to IHE CDA Document templates
 and upload and register them to an EHR Server which is implemented as an IHE XDS Repository. 
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Figure 9: PCC-10 implementation in EHR-IF: EHR listener provides updated clinical data.

2.1.4.1 HL7 Listener 

The HL7 Listener  is an EHR extension that ”intercepts” ORU and ADT HL7 messages sent from the hospital information system communication backbone. The HL7 Listener processes HL7 messages that refer to the iCARDEA patients, converts these messages into CDA format, and stores them into the XDS Registry/Repository.

The current implementation of the HL7 listener supports two different value types of observation (ORU) results (in each following sample message with bold is the value type and the result):
· Numeric (NM): The result is a numeric value. For example:
OBX|3|NM|ZL-0031^Kalium^GLIMS^0031^Kalium^KIS_medicoS||5.0|mmol/l^^GLIMS|3.6-5.0||||F|||20110719080000|AUTO|HS^Hofbauer^Stefanie
· Structured numeric (SN): The result is a range value, e.g.
OBX|5|SN|ZL-STV_eGFR^eGFR^GLIMS^STV_eGFR^eGFR^KIS_medicoS||<20|ml/min/KO^^GLIMS|||||F|||20110719123000|STV|SCH^Schiefer^Christine
In CDA these fields are transcoded as <value> with <low> (in the case of ‘>’, ‘>=’) or <high> (in the case of ‘<’, ‘<=’) tags
There is also another observation value type, the String (ST) type, which currently is not handled by the HL7 Listener and it is included in the future steps (see section 6)
2.1.4.2 EDF Receiver (listener) 
The EDF receiver is an EHR extension that listens for EDF messages sent from Hospital Information System. This receiver converts these messages into HL7/CDA format and stores them into the XDS Registry/Repository.

The EDF messages typically include letters send to the General Practitioner or Referring physician for a patient. The currently extracted information is mostly related to patient’s visits, the diagnosis and the medications transcribed.
2.2 Interaction with iCARDEA Components
This section overviews interaction with iCARDEA components (Figure 10).
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Figure 10: Interaction of iCARDEA components with EHR-IF.

2.2.1 Interaction with iCARDEA Adaptive Care Planner Engine

The main client of iCARDEA EHR Interoperability Framework is the Adaptive Care Planner Engine, as it needs patient’s medical history to be able to execute the care plans. As explained in Section Error! Reference source not found. and in Section Error! Reference source not found., the communication mechanism between Adaptive Care Planner Engine and EHR Interoperability Framework is based on IHE Care Management Profile. The Care Planner Engine sends a “subscription” message (PCC-09) to EHR Manager in which it declares its interest in the clinical status of a specific patient, by also providing the careProvisionCodes as parameters to indicate the type of the clinical  information it is interested to receive. As a response to this, whenever a new clinical information about the subscribed patients is registered to XDS Registry, the Update Broker sends the respective PCC 10 messages to the Adaptive Care Planner Engine to keep it updated about patient’s clinical status. Adaptive Care Planner stores these clinical data received from EHR Interoperability Framework to the Care Management Database, and serves this data to other iCARDEA Components such as Patient Parameter Monitor Tool from this database. 
2.2.2 Interaction with iCARDEA Code Mapping API
One of the interoperability challenges in iCARDEA system’s integration with different HIS is the possibility of the use of different code systems by the distinct iCARDEA components and the local HIS. For example, in our deployment at SALK, the code system used for representing laboratory results is a local coding system, named as GLIMS, while the care plan definition codes the lab results using an international standard, LOINC. Even the code system used in HIS can be international ones; there are different international coding systems that can be used to represent the same clinical concept. 

iCARDEA Code Mapping API already provides a solution for this: It implements HL7 v3 Common Terminology Services (CTS)
 for the following operations:

· Get a code translated from one code system to another code system

· Validate a given code

· Get supported mappings

· Get supported code systems

As the terminology server, Unified Medical Language System (UMLS)
 Metathesaurus is used. A local installation of UMLS Metathesaurus is done, and it is accessible through CTS Web services. Details of the implementation of Code Mapping API can be found in iCARDEA Deliverable 6.4.1. 

As a part of integration of EHR Interoperability Framework with local SALK System, the Code Mapping API is extended with the mappings between the local GLIMS codes to LOINC codes. While processing the HL7 and EDF messages, the EHR interoperability Framework components, use Code Mapping API, specifically the “translateCode” service of Code Mapping API, to translate code systems to one another when necessary. 
2.3 Registering a patient with iCARDEA
In order a nurse/physician to be able to register a new patient into iCARDEA, the following should be satisfied:
1. EHR Interoperability System provides an “Identity Provider” which is an interface to SALK User Management System. When a Physician/nurse wants to access iCARDEA Physician Portal, s/he applies for a PIN number from SALK system through a signed form. Upon this request, it is validated that this user is actually a user within SALK, and a PIN number is generated for him/her and this PIN associated with his/her identity (Name and Role) is stored in Identity Provider.
2.  Care Plan Editor, Care Plan Execution &  Monitoring Interfaces and PPM will be served over a single portal called iCARDEA Physician Portal. A single sign on mechanism will be provided for Physician: once logged in, they will be able to use all these three systems. This sign-on mechanism will act as follows: After getting the PIN number, user signs up to the Physician Portal by creating a user name/password for him/her, s/he will also provide his name/surname. Sign on mechanism will query the Identity Provider thorough the appropriate SAML profiles to authenticate user’s PIN number and will retrieve the role information of the user. Once authenticated by the Identity provider, this username/role pair will be stored in Care Plan DB.
3. As a summary, any doctor who wishes to use iCardea tools needs to directly apply SALK, get a Pin number. The name, role, and this pin number should be saved at SALK system. And when the user wants to use the system, he will provide the pin, our tools will communicate with SALK system to check this name, role and pin matches, and s/he is reasly a doctor/nurse in the hospital. Upon this approval he will have access to iCARDEA tools.
The procedure for adding a new patient to iCARDEA consists of the following steps:
1. The nurse/physician registers the patient into PIX (Patient Index). The patient’s identifier from HIS, the CIED id, and the PHR id are  mapped to a new protocol id that identifies the patient into the iCARDEA system. Also the demographics data of the patient are stored. This procedure is done using PIX Manager – a web interface that allows the management of the data the Patient Index keeps (Figure 11).
2. New subscriptions are submitted into XDS about the new patient. These subscriptions correspond to the type of medical data Adaptive Care Planner is interested in for the patient.
3. In order iCARDEA system to get updated with the patient’s historical clinical data, EDF documents containing these data are extracted from HIS. These documents are imported by the nurse/physician into iCARDEA through CDA Editor. There is an interface (Figure 12) where the user selects an EDF documents, maps it to a patient (that has been created into step 1). Then CDA Editor converts the document’s data into CDA format and registers it into XDS. CDA Editor (see Figure 13 and Figure 14) also can be used to fill medical data elements that are missing in the EDF document.
HIS filters the clinical data that it sends to iCARDEA. Only the data of the patients registered into iCARDEA will be processed. The list of iCARDEA patients is located to a file share on the iCARDEA server. The SALK communication system fetches this list from the share (HL7 forwarder). Additionally, the list will be used by the EDF forwarder. The list is updated by Patient Index server whenever a new patient is added:
· Possible path and file name: \\icardea\patient-list\icardea-patient-list.txt
· Attributes of the filterlist file: Patient ID (Orbis) | Patient Forename | Patient Surename | Patient Birthdate | Insurance policy number | other attributes
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Figure 11 Index Manager’s Interface to register a new patient into iCARDEA
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Figure 12 CDA Editor’s interface used to convert Edifact document to CDA format
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Figure 13 CDA Editor’s interface that presents CDA’s clinical data
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Figure 14 CDA Editor’s interface used to edit CDA’s clinical data (i.e. medications)
3 Implementation 
In essence IHE PCC-9/PCC-10 implements  a publish/subscribe messaging pattern: PCC-9 represents the initial subscription message with all the query parameters/constraints that will be applied to the current and the future contents of the XDS repository. The results will be sent through one or more separate PCC-10 messages. So the PCC-09 messages carry query parameters that specify what information should be sent in the future PCC-10. A template  PCC-09 is presented n Appendix VI. The most important parameters can be summarized as follows:
· The patient id that specifies the patient that the Care Manager is interested in. This is required to be specified in the PCC-09 message and a single patient id should be given. If the Care Manager is interested in two or more patients it should sent that many separate PCC-09 messages. There is a shortcut if the Care Manager is interested in all patients: in that case it can specify the * as the patient id. 
· The care provision code that specifies what kind of clinical content the Care Manager wants to receive. There are a couple of predefined provision codes like LABCAT (for the laboratory results), MEDLIST (for all medications), etc. Also please note that for each of the predefined provision codes there’s a template id.
In order for the PCC-10 to be sent in separate SOAP messages, the subscriber’s (i.e CareManager’s) endpoint URL should also be available. How this is to be provided is not described. In our implementation we expect this endpoint of the Care Manager to be specified as a WS-Addressing "Reply" endpoint within SOAP header. An example PCC-9 wrapped in SOAP envelope with the expected addressing information is presented in Figure 15. 
<s:Envelope xmlns:s="http://www.w3.org/2003/05/soap-envelope">
   <s:Header>
   <wsa:ReplyTo xmlns:wsa="http://www.w3.org/2005/08/addressing">
    <wsa:Address>http://www.example.com:8080/pcc10</wsa:address>
   </wsa:ReplyTo>
   </s:Header>
   <s:Body>
      <QUPC_IN043100UV01 xmlns="urn:hl7-org:v3" ITSVersion="XML_1.0">
               ...
      </QUPC_IN043100UV01>
   </s:Body>
</soapenv:Envelope>
Figure 15 An example PCC-9 message wrapped in SOAP Envelope

The “ http://www.example.com:8080/pcc10” is the (fictional) url where the Clinical Data source (the Update Broker combo in our case) will send the subsequent PCC-10 messages.
3.1.1 Matching IHE PCC-9 requests to the clinical content
In the EHR-IF implementation the decision about when to send PCC-10 Update messages, and the clinical data to be put in the update message are based on the template ids of the care provision codes that were requested in the PCC-9 messages. In other words the Update Broker expects to find the entries in the CDA documents of the XDS repository that have been "annotated" with the corresponding template id.
As an example the COBSCAT provision code representing "All Vital Signs" is linked to the 1.3.6.1.4.1.19376.1.5.3.1.4.13.2 template id. Therefore if a new CDA document contains an observation with that template id then it will be send in a new PCC-10 message. In Figure 16 such an observation is presented.
<observation classCode="OBS" moodCode="EVN" negationInd=" false">
  <templateId root='2.16.840.1.113883.10.20.1.31'/>
  <templateId root='1.3.6.1.4.1.19376.1.5.3.1.4.13.2'/>
  <id root=' ' extension=' '/>
  <code code='9279-1' codeSystem='2.16.840.1.113883.6.1' codeSystemName='LOINC'/>
  <text><reference value='#xxx'/></text>
  <statusCode code='completed'/>
  <effectiveTime value='201010101010'/>
  <value xsi:type='PQ' value='60' unit='/min'/>
</observation>
Figure 16 An observation in a sample CDA document

The Update Broker is notified by the XDS Registry when a new document is stored so that immediately all the "subscriptions" (PCC-9) are checked for match.
In order for the Update Broker to check a document if it matches any of the existing subscriptions, the document should have been registered with the text/xml MIME type in the XDS Registry.
3.1.2 Managing subscriptions
In the PCC-9 Response document the Care Manager gets an endpoint reference in the SOAP Header that is formatted according to the WS-Base Notification (Figure 17). 
<s:Envelope xmlns:s='http://www.w3.org/2003/05/soap-envelope'>
 <s:Header>
       <wsnt:SubscriptionReference
                      xmlns:wsnt="http://docs.oasis-open.org/wsn/b-2">
         <wsa:Address xmlns:wsa="http://www.w3.org/2005/08/addressing">
            http://localhost:9081/subscription/4d9b476b7d6a1d1f4c000001
         </wsa:Address>
       </wsnt:SubscriptionReference>
</s:Header>
...
Figure 17 SOAP Header formatted according to WS-Base Notification

This subscription reference is the resource (in the REST
 sense) that can be used for managing the PCC-9 subscription. Currently the Care Manager is able to use the GET and DELETE HTTP methods in order to
· GET the subscription. The returned representation is in JSON format. This is useful mainly for debugging purposes since the returned entity is the subscription as stored in the MongoDB and you can use your browser to see it. 
· DELETE the subscription. This can be used (programmatically) by the Care Manager in order to remove the subscription in case it’s not needed any more. 
For example from the command line you can use cURL
 to delete the subscription  with the following command:
C:\> curl -X DELETE http://localhost:9081/subscription/4d9b476b7d6a1d1f4c000001
For testing purposes you can even delete the subscription from the web-based user interface of the Update Broker (e.g. at http://localhost:9081/).
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	In case that HTTP library that you use in your Care Manager implementation does not support the DELETE method, you can use POST in the same url. You need though to supply an additional header: the Google’s X-HTTP-Method-Override with value DELETE. For example with cURL you can do it as follows:
C:\> curl -X POST -H "X-HTTP-Method-Override: DELETE" http://localhost:9081/subscription/4d9b476b7d6a1d1f4c000001
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	The "standard" approach for (temporarily?) deleting subscriptions is the Query Cancel
 message but this has not been implemented yet.


4 Installation Instructions (SALK)
4.1 Prerequisites
The following software is required in order for the EHR Interoperability Framework components to install:

· mongodb (http://www.mongodb.org/) is the database management system (of the noSQL genre) used to store the EHR data. 
· Python. You need to install Python version 2.6 or 2.7 which is the most current (in the 2.x branch —  the code has not been tested with 3.x) at the time of this writing.
· The python code requires some additional libraries: 
1. EasyInstall will make more easy the installation of the additional libraries. 
2. lxml You can install it by issuing
 
easy_install lxml
3. gevent
 
easy_install greenlet gevent
4. cherrypy 
easy_install cherrypy
5. pymongo by issuing 
easy_install pymongo
6. Jinja2 (for the templates) by issuing 
easy_install MarkupSafe bottle Jinja2
· Java JDK. You need to install version 6 and above. Also you need to install Apache Maven software version 3


4.2 Configuration
The proper configuration of the components is the necessary next step after the installation: 

· Change the line "MONGO_HOST=…" in xds_config.py if mongodb is installed in a different machine instead of localhost. 
· Change the configuration in the file config.ini in the hl7 folder 
4.3 Run
4.3.1 XDS and Update Broker
·  First of all you have to launch the mongodb database server. You have to launch a command prompt and cd to the folder where you have unzipped the distribution. For the now on I am assuming that you have unzip MongoDB in the c:\mongodb directory. In the home directory of the MongoDB you can find a bin subdirectory that contains various executable files. 
1. Create a data subdirectory inside the bin folder. This is the dbpath and all the MongoDB databases will be persisted there. 
2. Create a mongodb.conf with the following contents (you need to adjust properly for the dbpath variable): 
journal = true
dbpath = C:\mongodb\bin\data
directoryperdb = true
rest = true
3. Launch (in the command line) the mongod executable by issuing 
mongod -f mongodb.conf
4. You 're ready! You can also check the web interface of MongoDB at http://localhost:28017/ to see its status. 
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	In Windows you can install MongoDB to run as a service
:
mongod --journal --dbpath <full path to the data folder> --logpath <full path to a log file> --logappend --directoryperdb --install
You can then start it from the Windows Services settings application or by issuing
mongod –service


· Start XDS by issuing (in a command line window): 
python xds.py
· Start Update Broker by issuing (in a command line window): 
python ub.py
4.3.2 EHR Listeners

Start HL7 Listener and EDFListener by running HL7Listener_maven_run.bat and EDFListener_maven_run.bat in the directory where pom.xml and target/EHRListener.jar are located.  In the same directory there should be app.config.xml file with the configuration parameters (XDS url, PIX server ip, CTS url etc).
4.3.3 CDA Editor
Install CDA Editor by running CDAEditorSetup.msi. In the installation directory there is app.config.xml with the configuration parameters (XDS HTTP endpoint, PIX server IP address, CDA files directory etc)
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Figure 18: Overview of the iCardea Installation in SALK

5 Testing the Installation (SALK)
In order to test the XDS component of the iCARDEA platfrom it is assumed that you have made a proper installation of it as described in the INSTALL file. We now assume that you have it running in the localhost
:
· Start the MongoDB server as described in the Section  4.3Start XDS by issuing (in a command line window): 
C:\> python xds.py
By default the MongoDB server (which is used as the database) listens on port 27017 and you can see its status at http://localhost:28017/. The XDS server itself listens on port 9080 so at http://localhost:9080/ you can get some information about the functionality, the endpoints etc.
5.1 Using the XDS Toolkit GUI
In order to test the installation and part of the functionality of the XDS server, the Graphical XDS Toolkit
 can be used. This is a war that it should be copied into the webapps directory of a local servlet container (e.g. Tomcat). You can find it at tools_resources folder of the iCARDEA SVN repository (the current version is 2.135).
After you copy it in the webapps folder of the Tomcat installation and start the container (in port 8080, we presume), you can access it at http://localhost:8080/xdstools2.135/Xdstools2.html
5.1.1 Configuration of the XDS Toolkit GUI
See also http://localhost:8080/xdstools2.135/doc/install.html
	[image: image21.png]



	The GUI is heavily javascript based and whenever (well, almost) you click on a link, a new tab is opened inside the web page. In the new tab there’s a [close] button/link to close the currently visible tab


· Choose the [Toolkit Configuration] from the top of the window. Launching this window requires the admin password. By default the password is easy and you can leave it as is. 
· Enter a new password (or leave the same: easy) and a location for your actors.xml file (in the External_Cache field
)
· Save the configuration and [close] the tab. 
Now in the Home tab and in the Tools column you can find a Site/Actor Configuration link that when pressed a new tab called "ActorConfig" is opened. In this new tab select the local Site and then add the http://localhost:9080/xds/ endpoint in the non-TLS Endpoints column of the following rows:
· Registry section, in the Stored Query row 
· Repository section, in the Retrieve and Provide and Register rows 
Save Changes and then [close] the tab.
5.1.2 Uploading some data to the XDS server
Back in the Home tab and in the Tools column you can find a Repository Test Data link that when pressed a new tab called "Repository Testdata" is opened.
· In the Patient ID field add something like 09e5441588d5422^&1.3.6.1.4.1.21367.2005.3.7&ISO 
· In the Select Test Data Set choose the SingleDocument (2nd choice) 
· Enable the local site 
· Disable TLS 
· Press Run 
If everything goes all right you will see a Status: Successs message. You can also go to the http://localhost:9080/docs/ to see that a new document has been added to the XDS repository and by further clicking on it you will see its metadata or even the document itself.
5.1.3 Querying the XDS server
Again in the Home tab and in the Queries & Retrieves column you can find a Find Documents link that when pressed a new tab called "FindDocuments" is opened.
· In the Patient ID add the id you had used when you uploaded the data (e.g. 09e5441588d5422^&1.3.6.1.4.1.21367.2005.3.7&ISO) 
· In the Registry row enable the local site 
· Disable TLS 
· Press Run 
If everything goes all right you will see a Status: Successs message.
5.2 Testing PCC functionality
There’s a test Care Manager server (developed in Python) that you can find at pcc_client.py. This client sends an initial PCC-9 and then waits for PCC-10 messages. You can find its parameters as follows:
C:\> python pcc_client.py -h
Usage: pcc_client.py   [options]
Options:
 -h, --help            show this help message and exit
 -p PATIENT_ID         the patient id. Default: *
 -c PROVISION_CODE     the care provision code (See http://goo.gl/lSMg)
                       Default:MEDLIST
 -s SERVER, --data-source=SERVER
                       the Data Source endpoint (where the PCC-9 will be send
                       to) Default: http://localhost:9080/pcc/
 -n NBR                Submit that many subscriptions. Used for
                       benchmarking... Default: 1
The default options are fine for the current test and after you launch it (assuming that Mongo, XDS, and the Update Broker are also running) you can go to http://localhost:9081 (the Update Broker’s "site") to see that there’s a new subscription.
Now you can send a new CDA document to the XDS Repository. The easiest way to do it is by using the XDSToolkitGUI as described above with some minor modification: You need to unzip the SingleXMLDocument.zip that you can find in the current directory to the toolkitx\testkit\testdata-repository subdirectory of the XDSTools2 webapp of Tomcat. This contains a single CDA/XML document for patient pat1234 with a MEDLIST observation. After the unzip you can go to the XdsTools2 web application and in the Tools column you can find a Repository Test Data link that when pressed a new tab called "Repository Testdata" is opened.
· In the Patient ID field add pat1234^^^&&ISO 
· In the Select Test Data Set choose the SingleXMLDocument 
· Enable the local site 
· Disable TLS 
· Press Run 
If everything goes all right you will see a Status: Successs message meaning that the document was successfully uploaded and indexed by XDS. At the same time it should be matched by the Update Broker to the PCC-9 message submitted by pcc_client.py and you should be able to see the PCC-10 message sent to it.
6 Further steps – Fine tuning
The first version of the EHR Interoperability Framework has been installed at SALK premises as shown in Figure 18. There are still though a number of issues that need to be dealt with in relation to the integration with the Legacy Hospital Information System:

· The HL7 laboratory messages extracted from SALK may contain String (ST) observation results. For example (the value type and the result are in red):
OBX|71|ST|ZL-STV_UBG_U^Urobilinogen im Urin^GLIMS^STV_UBG_U^Urobilinogen im Urin^KIS_medicoS||norm|||N|||F|||20110719123000|STV|VMASF^Steckholzer-Prenner^Astrid
OBX|57|ST|ZL-STV_INFO_4_XT^InfoFlag C4 XT2000^GLIMS^STV_INFO_4_XT^InfoFlag C4 XT2000^KIS_medicoS||Leukozytopenie|||N|||F|||20110719123000|STV|VMASF^Steckholzer-Prenner^Astrid
HL7 Listener needs to be updated to be able to handle observations with this type of result values and build the corresponding CCD entries. An approach is to handle the string values as coded values and transcode them in CDA as <value> tag with attribute xsi:type='CD':
<value xsi:type='CD' code='…' codeSystem='UMLS' 

displayName=' InfoFlag C4 XT2000' codeSystemName='UMLS'/>
This requires a mapping between the string values of the HL7 laboratory message and the coded values of the coding system.
· EDF Receiver extracts the patient’s medication list from Edifact documents. Currently only the medication description is extracted. What is missing is:
· The mapping from this description to the medication code. 
· The dosage for each medication. This information exists in the EDF document but we should find a way to convert the format presented in the EDF to the format that CDA supports.
Thus, what we need is a medication list with the code, description and list of typical dosages for each medication used in iCARDEA.
These issues will be addressed in the next release of the EHR-IF components.
7 Summary – Conclusions
Plug-n-play interoperability is a challenge and EHR-IF is addressing significant aspects of semantic interoperability across different parts of the HIS. Although this documents presents the first installation we expect that the EHR-IF will continue to evolve as care plans evolve and more data about the iCARDEA patients are needed. We will also be working on the detailed specifications presenting the requirements from an external EHR System to be integrated with the EHR Interoperability Framework as a prerequisite for porting the implementation to another hospital setting.
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Appendix I – A template “Provide and Register.b” message
<?xml version="1.0" encoding="UTF8" ?> 
 <soapenv:Envelope xmlns:soapenv="http://www.w3.org/2003/05/soapenvelope" xmlns:wsa="http://www.w3.org/2005/08/addressing">
<soapenv:Header>
  <wsa:To>http://twister.ics.forth.gr/icardea/xds/</wsa:To> 
  <wsa:MessageID>urn:uuid:MESSAGE_UUID</wsa:MessageID> 
  <wsa:Action>urn:ihe:iti:2007:ProvideAndRegisterDocumentSetb</wsa:Action> 
  </soapenv:Header>
<soapenv:Body>
<xdsb:ProvideAndRegisterDocumentSetRequest xmlns:xdsb="urn:ihe:iti:xdsb:2007">
<lcm:SubmitObjectsRequest xmlns:lcm="urn:oasis:names:tc:ebxmlregrep:xsd:lcm:3.0">
<rim:RegistryObjectList xmlns:rim="urn:oasis:names:tc:ebxmlregrep:xsd:rim:3.0">
<rim:ExtrinsicObject id="Document01" mimeType="text/xml" objectType="urn:uuid:7edca82f054d47f2a0329b2a5b5186c1">
<rim:Slot name="creationTime">
<rim:ValueList>
  <rim:Value>DOCUMENT_CREATION_TIME</rim:Value> 
  </rim:ValueList>
  </rim:Slot>
<rim:Slot name="languageCode">
<rim:ValueList>
  <rim:Value>DOCUMENT_LANGUAGE_CODE</rim:Value> 
  </rim:ValueList>
  </rim:Slot>
<rim:Slot name="serviceStartTime">
<rim:ValueList>
  <rim:Value>DOCUMENT_SERVICE_START_TIME</rim:Value> 
  </rim:ValueList>
  </rim:Slot>
<rim:Slot name="serviceStopTime">
<rim:ValueList>
  <rim:Value>DOCUMENT_SERVICE_STOP_TIME</rim:Value> 
  </rim:ValueList>
  </rim:Slot>
<rim:Slot name="sourcePatientId">
<rim:ValueList>
  <rim:Value>PATIENT_ID</rim:Value> 
  </rim:ValueList>
  </rim:Slot>
  <rim:Name /> 
  <rim:Description /> 
<rim:Classification classificationScheme="urn:uuid:93606bcf949443ec9b4ea7748d1a838d" classifiedObject="Document01" nodeRepresentation="" objectType="urn:oasis:names:tc:ebxmlregrep:ObjectType:RegistryObject:Classification" id="id_1">
<rim:Slot name="authorPerson">
<rim:ValueList>
  <rim:Value>AUTHOR_NAME</rim:Value> 
  </rim:ValueList>
  </rim:Slot>
<rim:Slot name="authorInstitution">
<rim:ValueList>
  <rim:Value>AUTHOR_INSTITUTION</rim:Value> 
  </rim:ValueList>
  </rim:Slot>
  </rim:Classification>
<rim:Classification classificationScheme="urn:uuid:41a5887f88654c09adf7e362475b143a" classifiedObject="Document01" nodeRepresentation="DOCUMENT_CLASS_CODE" objectType="urn:oasis:names:tc:ebxmlregrep:ObjectType:RegistryObject:Classification" id="id_4">
<rim:Slot name="codingScheme">
<rim:ValueList>
  <rim:Value>DOCUMENT_CLASS_CODE_CODING_SCHEME</rim:Value> 
  </rim:ValueList>
  </rim:Slot>
  <rim:Name /> 
  </rim:Classification>
<rim:Classification classificationScheme="urn:uuid:a09d5840386c46f2b5ad9c3699a4309d" classifiedObject="Document01" nodeRepresentation="CDAR2/IHE 1.0" objectType="urn:oasis:names:tc:ebxmlregrep:ObjectType:RegistryObject:Classification" id="id_5">
<rim:Slot name="codingScheme">
<rim:ValueList>
  <rim:Value>Connectathon formatCodes</rim:Value> 
  </rim:ValueList>
  </rim:Slot>
<rim:Name>
  <rim:LocalizedString value="CDAR2/IHE 1.0" /> 
  </rim:Name>
  </rim:Classification>
<rim:Classification classificationScheme="urn:uuid:f0306f51975f434ea61cc59651d33983" classifiedObject="Document01" nodeRepresentation="DOCUMENT_TYPE_CODE" objectType="urn:oasis:names:tc:ebxmlregrep:ObjectType:RegistryObject:Classification" id="id_8">
<rim:Slot name="codingScheme">
<rim:ValueList>
  <rim:Value>2.16.840.1.113883.6.1</rim:Value> 
  </rim:ValueList>
  </rim:Slot>
  <rim:Name /> 
  </rim:Classification>
<rim:ExternalIdentifier identificationScheme="urn:uuid:58a6f84187b34a3e92fda8ffeff98427" value="PATIENT_ID" objectType="urn:oasis:names:tc:ebxmlregrep:ObjectType:RegistryObject:ExternalIdentifier" id="id_9" registryObject="Document01">
<rim:Name>
  <rim:LocalizedString value="XDSDocumentEntry.patientId" /> 
  </rim:Name>
  </rim:ExternalIdentifier>
<rim:ExternalIdentifier identificationScheme="urn:uuid:2e82c1f6a0854c729da38640a32e42ab" value="DOCUMENT_UNIQUE_ID" objectType="urn:oasis:names:tc:ebxmlregrep:ObjectType:RegistryObject:ExternalIdentifier" id="id_10" registryObject="Document01">
<rim:Name>
  <rim:LocalizedString value="XDSDocumentEntry.uniqueId" /> 
  </rim:Name>
  </rim:ExternalIdentifier>
  </rim:ExtrinsicObject>
<rim:RegistryPackage id="SubmissionSet01" objectType="urn:oasis:names:tc:ebxmlregrep:ObjectType:RegistryObject:RegistryPackage">
<rim:Slot name="submissionTime">
<rim:ValueList>
  <rim:Value>SUBMISSION_SET_SUBMISSION_TIME</rim:Value> 
  </rim:ValueList>
  </rim:Slot>
  <rim:Name /> 
  <rim:Description /> 
<rim:Classification classificationScheme="urn:uuid:a7058bb9b4e44307ba5be3f0ab85e12d" classifiedObject="SubmissionSet01" nodeRepresentation="" objectType="urn:oasis:names:tc:ebxmlregrep:ObjectType:RegistryObject:Classification" id="id_11">
<rim:Slot name="authorPerson">
<rim:ValueList>
  <rim:Value>AUTHOR_NAME</rim:Value> 
  </rim:ValueList>
  </rim:Slot>
<rim:Slot name="authorInstitution">
<rim:ValueList>
  <rim:Value>AUTHOR_INSTITUTION</rim:Value> 
  </rim:ValueList>
  </rim:Slot>
  </rim:Classification>
<rim:ExternalIdentifier identificationScheme="urn:uuid:96fdda7cd0674183912ebf5ee74998a8" value="SUBMISSION_SET_UNIQUE_ID" objectType="urn:oasis:names:tc:ebxmlregrep:ObjectType:RegistryObject:ExternalIdentifier" id="id_13" registryObject="SubmissionSet01">
<rim:Name>
  <rim:LocalizedString value="XDSSubmissionSet.uniqueId" /> 
  </rim:Name>
  </rim:ExternalIdentifier>
<rim:ExternalIdentifier identificationScheme="urn:uuid:554ac39ee3fe47feb233965d2a147832" value="SUBMISSION_SET_SOURCE_ID" objectType="urn:oasis:names:tc:ebxmlregrep:ObjectType:RegistryObject:ExternalIdentifier" id="id_14" registryObject="SubmissionSet01">
<rim:Name>
  <rim:LocalizedString value="XDSSubmissionSet.sourceId" /> 
  </rim:Name>
  </rim:ExternalIdentifier>
<rim:ExternalIdentifier identificationScheme="urn:uuid:6b5aea1a874d4603a4bc96a0a7b38446" value="PATIENT_ID" objectType="urn:oasis:names:tc:ebxmlregrep:ObjectType:RegistryObject:ExternalIdentifier" id="id_15" registryObject="SubmissionSet01">
<rim:Name>
  <rim:LocalizedString value="XDSSubmissionSet.patientId" /> 
  </rim:Name>
  </rim:ExternalIdentifier>
  </rim:RegistryPackage>
  <rim:Classification classifiedObject="SubmissionSet01" classificationNode="urn:uuid:a54d6aa5d40d43f988c5b4633d873bdd" id="ID_1216346_1" objectType="urn:oasis:names:tc:ebxmlregrep:ObjectType:RegistryObject:Classification" /> 
<rim:Association associationType="urn:oasis:names:tc:ebxmlregrep:AssociationType:HasMember" sourceObject="SubmissionSet01" targetObject="Document01" id="ID_1216346_2" objectType="urn:oasis:names:tc:ebxmlregrep:ObjectType:RegistryObject:Association">
<rim:Slot name="SubmissionSetStatus">
<rim:ValueList>
  <rim:Value>Original</rim:Value> 
  </rim:ValueList>
  </rim:Slot>
  </rim:Association>
  </rim:RegistryObjectList>
  </lcm:SubmitObjectsRequest>
  <xdsb:Document id="Document01">BASE64_DOCUMENT</xdsb:Document> 
  </xdsb:ProvideAndRegisterDocumentSetRequest>
  </soapenv:Body>
  </soapenv:Envelope>
Appendix II – A template ‘Find Documents’ Stored Query message
<?xml version='1.0' encoding='UTF-8'?>
<soapenv:Envelope xmlns:soapenv="http://www.w3.org/2003/05/soap-envelope">
    <soapenv:Header xmlns:wsa="http://www.w3.org/2005/08/addressing">
        <wsa:To>http://twister.ics.forth.gr/icardea/xds/</wsa:To>
        <wsa:MessageID>urn:uuid:MESSAGE_UUID</wsa:MessageID>
        <wsa:Action>urn:ihe:iti:2007:RegistryStoredQuery</wsa:Action>
    </soapenv:Header>
    <soapenv:Body>
        <query:AdhocQueryRequest xmlns:query="urn:oasis:names:tc:ebxml-regrep:xsd:query:3.0"
            xmlns:rs="urn:oasis:names:tc:ebxml-regrep:xsd:rs:3.0"
            xmlns="urn:oasis:names:tc:ebxml-regrep:xsd:rim:3.0">
            <query:ResponseOption returnComposedObjects="true" returnType="LeafClass"/>
            <AdhocQuery id="urn:uuid:14d4debf-8f97-4251-9a74-a90016b0af0d">
                <Slot name="$XDSDocumentEntryPatientId">
                    <ValueList>
                        <Value>('PATIENT_ID')</Value>
                    </ValueList>
                </Slot>
            </AdhocQuery>
        </query:AdhocQueryRequest>
    </soapenv:Body>
</soapenv:Envelope>
Appendix III – An example response for the Find Documents query
<?xml version='1.0' encoding='UTF-8'?>
<soap:Envelope xmlns:wsa="http://www.w3.org/2005/08/addressing" xmlns:xdsb="urn:ihe:iti:xds-b:2007" xmlns:xop="http://www.w3.org/2004/08/xop/include" xmlns:rs="urn:oasis:names:tc:ebxml-regrep:xsd:rs:3.0" 
xmlns:hl7="urn:hl7-org:v3" 
xmlns:query="urn:oasis:names:tc:ebxml-regrep:xsd:query:3.0" xmlns:lcm="urn:oasis:names:tc:ebxml-regrep:xsd:lcm:3.0" xmlns:rim="urn:oasis:names:tc:ebxml-regrep:xsd:rim:3.0" xmlns:soap="http://www.w3.org/2003/05/soap-envelope">
  <soap:Header>
    <wsa:Action>urn:ihe:iti:2007:RegistryStoredQueryResponse</wsa:Action>
    <wsa:RelatesTo>urn:uuid:d4805ae2-ba28-4483-b2eb-5522147fea87</wsa:RelatesTo>
  </soap:Header>
  <soap:Body>
    <query:AdhocQueryResponse status="urn:oasis:names:tc:ebxml-regrep:ResponseStatusType:Success">
      <rim:RegistryObjectList>
        <rim:ExtrinsicObject status="urn:oasis:names:tc:ebxml-regrep:StatusType:Approved" mimeType="text/xml" isOpaque="false" home="" id="urn:uuid:46597537-c744-4d54-a4f4-46ff9fc6745e" objectType="urn:uuid:7edca82f-054d-47f2-a032-9b2a5b5186c1">
          <rim:Slot name="availabilityStatus">
            <rim:ValueList>
              <rim:Value>Approved</rim:Value>
            </rim:ValueList>
          </rim:Slot>
          <rim:Slot name="URI">
            <rim:ValueList>
              <rim:Value> http://twister.ics.forth.gr/xdsdocs/2010/10/29/46597537-c744-4d54-a4f4-46ff9fc6745e.xml</rim:Value>
            </rim:ValueList>
          </rim:Slot>
          <rim:Slot name="creationTime">
            <rim:ValueList>
              <rim:Value>20101012</rim:Value>
            </rim:ValueList>
          </rim:Slot>
          <rim:Slot name="hash">
            <rim:ValueList>
              <rim:Value>b6b6099e82249372b63fe27a3c2ebe29ac52e8f6</rim:Value>
            </rim:ValueList>
          </rim:Slot>
          <rim:Slot name="repositoryUniqueId">
            <rim:ValueList>
              <rim:Value>1.1.1.1.1</rim:Value>
            </rim:ValueList>
          </rim:Slot>
          <rim:Slot name="size">
            <rim:ValueList>
              <rim:Value>5360</rim:Value>
            </rim:ValueList>
          </rim:Slot>
          <rim:Slot name="sourcePatientId">
            <rim:ValueList>
              <rim:Value>12345^^^&amp;&amp;ISO</rim:Value>
            </rim:ValueList>
          </rim:Slot>
          <rim:Slot name="sourcePatientInfo">
            <rim:ValueList>
              <rim:Value></rim:Value>
            </rim:ValueList>
          </rim:Slot>
          <rim:Name/>
          <rim:Description/>
          <rim:VersionInfo versionName="1.1"/>
          <rim:Classification classifiedObject="urn:uuid:46597537-c744-4d54-a4f4-46ff9fc6745e" classificationScheme="urn:uuid:93606bcf-9494-43ec-9b4e-a7748d1a838d" home="" nodeRepresentation="" id="urn:uuid:82e4a3cd-023c-41c4-8402-26db2ea759ee" objectType="urn:oasis:names:tc:ebxml-regrep:ObjectType:RegistryObject:Classification">
            <rim:Slot name="authorInstitution">
              <rim:ValueList>
                <rim:Value></rim:Value>
              </rim:ValueList>
            </rim:Slot>
            <rim:Slot name="authorSpecialty">
              <rim:ValueList>
                <rim:Value></rim:Value>
              </rim:ValueList>
            </rim:Slot>
            <rim:Slot name="authorPerson">
              <rim:ValueList>
                <rim:Value>^Dolin^Robert^^^</rim:Value>
              </rim:ValueList>
            </rim:Slot>
            <rim:Slot name="authorRole">
              <rim:ValueList>
                <rim:Value></rim:Value>
              </rim:ValueList>
            </rim:Slot>
            <rim:Name/>
            <rim:Description/>
            <rim:VersionInfo versionName="1.1"/>
          </rim:Classification>
          <rim:Classification classifiedObject="urn:uuid:46597537-c744-4d54-a4f4-46ff9fc6745e" classificationScheme="urn:uuid:41a5887f-8865-4c09-adf7-e362475b143a" home="" nodeRepresentation="11492-6" id="urn:uuid:e83d9c37-0fe7-4387-b639-949f02ec4f47" objectType="urn:oasis:names:tc:ebxml-regrep:ObjectType:RegistryObject:Classification">
            <rim:Slot name="codingScheme">
              <rim:ValueList>
                <rim:Value>2.16.840.1.113883.6.1</rim:Value>
              </rim:ValueList>
            </rim:Slot>
            <rim:Name/>
            <rim:Description/>
            <rim:VersionInfo versionName="1.1"/>
          </rim:Classification>
          <rim:Classification classifiedObject="urn:uuid:46597537-c744-4d54-a4f4-46ff9fc6745e" classificationScheme="urn:uuid:2c6b8cb7-8b2a-4051-b291-b1ae6a575ef4" home="" nodeRepresentation="CDAR2/IHE 1.0" id="urn:uuid:fb2b943d-46e6-42c5-b121-2e469b49eeeb" objectType="urn:oasis:names:tc:ebxml-regrep:ObjectType:RegistryObject:Classification">
            <rim:Slot name="codingScheme">
              <rim:ValueList>
                <rim:Value>Connect-a-thon formatCodes</rim:Value>
              </rim:ValueList>
            </rim:Slot>
            <rim:Name/>
            <rim:Description/>
            <rim:VersionInfo versionName="1.1"/>
          </rim:Classification>
          <rim:ExternalIdentifier registryObject="urn:uuid:46597537-c744-4d54-a4f4-46ff9fc6745e" identificationScheme="urn:uuid:58a6f841-87b3-4a3e-92fd-a8ffeff98427" value="12345^^^&amp;&amp;ISO" home="" id="urn:uuid:61a65062-f92f-4810-b7b1-a11a1c4419cc" objectType="urn:oasis:names:tc:ebxml-regrep:ObjectType:RegistryObject:ExternalIdentifier">
            <rim:Name>
              <rim:LocalizedString xml:lang="en-US" value="XDSDocumentEntry.patientId"/>
            </rim:Name>
            <rim:Description/>
            <rim:VersionInfo versionName="1.1"/>
          </rim:ExternalIdentifier>
          <rim:ExternalIdentifier registryObject="urn:uuid:46597537-c744-4d54-a4f4-46ff9fc6745e" identificationScheme="urn:uuid:2e82c1f6-a085-4c72-9da3-8640a32e42ab" value="2.16.840.1.113883.19.4^c266" home="" id="urn:uuid:9fcb14b3-783c-403f-9ebb-cbf2015fb22b" objectType="urn:oasis:names:tc:ebxml-regrep:ObjectType:RegistryObject:ExternalIdentifier">
            <rim:Name>
              <rim:LocalizedString xml:lang="en-US" value="XDSDocumentEntry.uniqueId"/>
            </rim:Name>
            <rim:Description/>
            <rim:VersionInfo versionName="1.1"/>
          </rim:ExternalIdentifier>
        </rim:ExtrinsicObject>
      </rim:RegistryObjectList>
    </query:AdhocQueryResponse>
  </soap:Body>
</soap:Envelope>
Appendix IV – A template “Retrieve Document Set” message
--===============5s1t9e5l8i3o0s6r4u8l1e6s1.6.2.1.2.8==
Content-Type: application/xop+xml;type="application/soap+xml"
Content-Transfer-Encoding: binary
Content-ID: <20101109142343.2004.45870@DRACO.ics.forth.gr>
<?xml version='1.0' encoding='UTF-8'?>
<soapenv:Envelope xmlns:soapenv="http://www.w3.org/2003/05/soap-envelope">
    <soapenv:Header xmlns:wsa="http://www.w3.org/2005/08/addressing">
     <wsa:To>http://twister.ics.forth.gr/icardea/xds/<wsa:To>
     <wsa:MessageID>urn:uuid:MESSAGE_UUID</wsa:MessageID>
     <wsa:Action>urn:ihe:iti:2007:RetrieveDocumentSet</wsa:Action>
    </soapenv:Header>
    <soapenv:Body>
        <RetrieveDocumentSetRequest xmlns="urn:ihe:iti:xds-b:2007">
            <DocumentRequest>
                <RepositoryUniqueId>REPO_UNIQUEID</RepositoryUniqueId>
                <DocumentUniqueId>DOCUMENT_UNIQUEID</DocumentUniqueId>
            </DocumentRequest>
        </RetrieveDocumentSetRequest>
    </soapenv:Body>
</soapenv:Envelope>
--===============5s1t9e5l8i3o0s6r4u8l1e6s1.6.2.1.2.8==--
NOTE: This is an example of MTOM/XOP formatted message. Please check http://wiki.ihe.net/index.php?title=XDS.b_Implementation for more details 
Appendix V – An example response to the “Retrieve Document Set” transaction
--===============5s1t9e5l8i3o0s6r4u8l1e6s1.6.2.1.2.8==
Content-Type: application/xop+xml;type="application/soap+xml"
Content-Transfer-Encoding: binary
Content-ID: <20101109143456.7720.7864@DRACO.ics.forth.gr>
<?xml version='1.0' encoding='UTF-8'?>
<soap:Envelope xmlns:wsa="http://www.w3.org/2005/08/addressing"   xmlns:xdsb="urn:ihe:iti:xds-b:2007" xmlns:xop="http://www.w3.org/2004/08/xop/include" xmlns:rs="urn:oasis:names:tc:ebxml-regrep:xsd:rs:3.0" 
xmlns:hl7="urn:hl7-org:v3" 
xmlns:query="urn:oasis:names:tc:ebxml-regrep:xsd:query:3.0" xmlns:lcm="urn:oasis:names:tc:ebxml-regrep:xsd:lcm:3.0" xmlns:rim="urn:oasis:names:tc:ebxml-regrep:xsd:rim:3.0" xmlns:soap="http://www.w3.org/2003/05/soap-envelope">
  <soap:Header>
    <wsa:Action>urn:ihe:iti:2007:RetrieveDocumentSetResponse</wsa:Action>
    <wsa:RelatesTo>urn:uuid:DCD262C64C22DB97351256303951276</wsa:RelatesTo>
  </soap:Header>
  <soap:Body>
    <xdsb:RetrieveDocumentSetResponse>
      <xdsb:DocumentResponse>
        <xdsb:RepositoryUniqueId>1.1.1.1.1</xdsb:RepositoryUniqueId>
        <xdsb:DocumentUniqueId>2.16.840.1.113883.19.4^c266</xdsb:DocumentUniqueId>
        <xdsb:mimeType>text/xml</xdsb:mimeType>
        <xdsb:Document>
          <xop:Include href="cid:&lt;20101109143456.7720.26380@DRACO.ics.forth.gr&gt;"/>
        </xdsb:Document>
      </xdsb:DocumentResponse>
      <rs:RegistryResponse status="urn:oasis:names:tc:ebxml-regrep:ResponseStatusType:Success"/>
    </xdsb:RetrieveDocumentSetResponse>
  </soap:Body>
</soap:Envelope>
--===============5s1t9e5l8i3o0s6r4u8l1e6s1.6.2.1.2.8==
Content-Type: application/octet-stream
Content-Transfer-Encoding: binary
Content-ID: <20101109143456.7720.26380@DRACO.ics.forth.gr>
This is the document.. Blabla...
--===============5s1t9e5l8i3o0s6r4u8l1e6s1.6.2.1.2.8==--
NOTE: This is an example of MTOM/XOP formatted message. Please check http://wiki.ihe.net/index.php?title=XDS.b_Implementation for more details
Appendix VI – A template PCC-09 message
 <?xml version="1.0" encoding="UTF8" ?> 
<soapenv:Envelope xmlns:soapenv="http://www.w3.org/2003/05/soapenvelope" xmlns="urn:hl7org:v3"
xmlns:wsa="http://schemas.xmlsoap.org/ws/2004/08/addressing">
<soapenv:Header>
  <wsa:To>http://twister.ics.forth.gr/icardea/pcc/</wsa:To>
  <wsa:Action>urn:hl7org:v3: QUPC_IN043100UV</wsa:Action>
  <wsa:ReplyTo>
    <wsa:Address>CARE_MANAGER_ENDPOINT</wsa:Address>
   </wsa:ReplyTo>
</soapenv:Header>
<soapenv:Body>
<QUPC_IN043100UV01 xmlns="urn:hl7org:v3" ITSVersion="XML_1.0">
  <id extension="40cb349e3b4145c68c6971861b7c4fc7" /> 
  <creationTime value="20101006102630" /> 
  <interactionId root="2.16.840.1.113883.5" extension="QUPC_IN043100UV" /> 
  <processingCode code="D" /> 
  <processingModeCode code="T" /> 
  <acceptAckCode code="AL" /> 
<receiver typeCode="RCV">
<device determinerCode="INSTANCE">
  <id /> 
  <name /> 
  <telecom value="" /> 
  <manufacturerModelName /> 
  <softwareName /> 
  </device>
  </receiver>
<respondTo typeCode="RSP">
 <entityRsp determinerCode="INSTANCE">
  <id /> 
  <name /> 
  <telecom value="" /> 
  </entityRsp>
  </respondTo>
<sender typeCode="SND">
<device determinerCode="INSTANCE">
  <id /> 
  <name /> 
  <telecom value="" /> 
  <manufacturerModelName /> 
  <softwareName /> 
  </device>
  </sender>
<controlActProcess moodCode="RQO">
  <id extension="40cb349e3b4145c68c6971861b7c4fc7" /> 
  <code code="QUPC_TE043100UV" /> 
  <effectiveTime value="" /> 
  <languageCode code="" /> 
  <authorOrPerformer /> 
<queryByParameter>
  <statusCode code="new" /> 
  <responseModalityCode code="R" /> 
  <responsePriorityCode code="D" /> 
  <initialQuantity value="1" /> 
  <initialQuantityCode codeSystem="2.16.840.1.113883" code="REPC_RM000100UV" /> 
<parameterList>
<careProvisionCode>
  <value code="CARE_PROVISION_CODE" /> 
  </careProvisionCode>
<includeCarePlanAttachment>
  <value value="true" /> 
  </includeCarePlanAttachment>
<maximumHistoryStatements>
  <value value="30" /> 
  </maximumHistoryStatements>
<patientId>
  <value extension="PATIENT_ID" /> 
  </patientId>
  </parameterList>
  </queryByParameter>
  </controlActProcess>
  </QUPC_IN043100UV01>
  </soapenv:Body>
  </soapenv:Envelope>
Appendix VII – A template PCC-09 message
  <?xml version="1.0" encoding="UTF8" ?> 
<soapenv:Envelope xmlns:soapenv="http://www.w3.org/2003/05/soapenvelope">
<soapenv:Header xmlns:wsa="http://www.w3.org/2005/08/addressing">
  <wsa:Action soapenv:mustUnderstand="1">urn:hl7org:v3:QUPC_IN043200UV01</wsa:Action> 
  <wsa:MessageID>urn:uuid:4512e30f8f4347d689654b5567c71994</wsa:MessageID> 
  </soapenv:Header>
<soapenv:Body>
<QUPC_IN043200UV01 xmlns="urn:hl7org:v3" ITSVersion="XML_1.0" xmlns:xsi="http://www.w3.org/2001/XMLSchemainstance">
  <id root="1" extension="1" /> 
  <creationTime value="201011111111" /> 
  <interactionId extension="QUPC_IN043200UV" root="2.16.840.1.113883.5" /> 
  <processingCode code="D" /> 
  <processingModeCode code="T" /> 
  <acceptAckCode code="AL" /> 
<receiver typeCode="RCV">
<device determinerCode="INSTANCE">
  <id /> 
  <name /> 
  <telecom value="1" /> 
  <manufacturerModelName /> 
  <softwareName /> 
  </device>
  </receiver>
<sender typeCode="SND">
<device determinerCode="INSTANCE">
  <id /> 
  <name /> 
  <telecom value="1" /> 
  <manufacturerModelName /> 
  <softwareName /> 
  </device>
  </sender>
<controlActProcess moodCode="EVN">
  <id extension="1" /> 
  <code code="QUPC_TE043200UV" /> 
  <effectiveTime value="1" /> 
  <authorOrPerformer typeCode="1" /> 
<subject>
<registrationEvent>
  <statusCode code="active" /> 
<custodian>
<assignedEntity>
  <id root="1" extension="1" /> 
  <addr /> 
  <telecom /> 
<assignedOrganization>
  <name /> 
  </assignedOrganization>
  </assignedEntity>
  </custodian>
<subject2>
<careProvisionEvent>
<recordTarget>
<patient>
  <id root="" extension="12345" /> 
  <addr /> 
  <telecom value="1" use="1" /> 
  <statusCode code="active" /> 
<patientPerson>
<name>
  <given>George</given> 
  <family>Charalampakis</family> 
  </name>
  </patientPerson>
  </patient>
  </recordTarget>
<pertinentInformation3>
<substanceAdministration xmlns="urn:hl7org:v3" xmlns:voc="urn:hl7org:v3/voc" xmlns:xsi="http://www.w3.org/2001/XMLSchemainstance" typeCode="SBADM" moodCode="EVN" negationInd="true">
  <templateId root="2.16.840.1.113883.10.20.1.24" /> 
  <templateId root="1.3.6.1.4.1.19376.1.5.3.1.4.7" /> 
  <templateId root="" /> 
  <id root="" extension="12122" /> 
  <code code="IMMUNIZ" codeSystem="2.16.840.1.113883.5.4" codeSystemName="ActCode" /> 
  <text>Theodur 200mg BID</text> 
  <statusCode code="completed" /> 
  <effectiveTime value="200310101010" /> 
  <routeCode code="IAINJ" displayName="Injection, intraarterial" codeSystem="" codeSystemName="RouteOfAdministration" /> 
  <approachSiteCode code="LF" displayName="left foot" codeSystem="" codeSystemName="HumanSubstanceAdministrationSite" /> 
  <doseQuantity value="38" units="mg" /> 
consumable typeCode="CSM">
<manufacturedProduct classCode="MANU">
<manufacturedLabeledDrug classCode="MMAT" determinerCode="KIND">
<code code="A10334699" codeSystem="RXNORM" codeSystemName="">
<originalText>
  <reference value="#yyy" /> 
  </originalText>
  </code>
  </manufacturedLabeledDrug>
  </manufacturedProduct>
  </consumable>
  </substanceAdministration>
</pertinentInformation3>
<pertinentInformation3>
<substanceAdministration xmlns="urn:hl7org:v3" xmlns:voc="urn:hl7org:v3/voc" xmlns:xsi="http://www.w3.org/2001/XMLSchemainstance" classCode="SBADM" moodCode="EVN">
  <templateId root="2.16.840.1.113883.10.20.1.24" /> 
  <templateId root="1.3.6.1.4.1.19376.1.5.3.1.4.7" /> 
  <templateId root="" /> 
  <id root="" extension="12122" /> 
  <code code="IMMUNIZ" codeSystem="2.16.840.1.113883.5.4" codeSystemName="ActCode" /> 
  <text>Proventil inhaler 2puffs QID PRN</text> 
  <statusCode code="completed" /> 
  <effectiveTime value="200310101010" /> 
  <priorityCode code="PRN" /> 
  <routeCode code="IPINHL" codeSystem="2.16.840.1.113883.5.112" codeSystemName="RouteOfAdministration" displayName="Inhalation, oral" /> 
  <approachSiteCode code="LF" displayName="left foot" codeSystem="" codeSystemName="HumanSubstanceAdministrationSite" /> 
  <doseQuantity value="2" /> 
<consumable>
<manufacturedProduct>
<manufacturedLabeledDrug>
  <code code="91143003" codeSystem="2.16.840.1.113883.6.96" codeSystemName="SNOMED CT" displayName="Albuterol" /> 
  </manufacturedLabeledDrug>
  </manufacturedProduct>
  </consumable>
  </substanceAdministration>
  </pertinentInformation3>
  </careProvisionEvent>
  </subject2>
  </registrationEvent>
  </subject>
<queryAck>
  <queryId extension="11" /> 
  <statusCode code="1" /> 
  <queryResponseCode code="1" /> 
  <resultCurrentQuantity value="1" /> 
  <resultRemainingQuantity value="1" /> 
</queryAck>
</controlActProcess>
</QUPC_IN043200UV01>
</soapenv:Body>
</soapenv:Envelope>
Appendix VIII – Lab codes used for VT/AF scenario
	Name
	GLIMS
	UMLS
	Unit(GLIMS)

	Potassium measurement
	ZL-003
	C0202194
	mmol/l

	Hemoglobin measurement
	ZL-562
	C0518015
	g/dl

	Platelet Count measurement
	ZL-565
	C0032181
	G/L

	White Blood Cell Count procedure
	ZL-564
	C0023508
	G/L

	Creatinine measurement
	ZL-006
	C0201975
	mg/dl

	INR
	ZL-589
	C0525032
	Ratio

	High density lipoprotein cholesterol measurement
	ZL-086
	C0392885
	mg/dl

	Low density lipoprotein cholesterol measurement
	ZL-087
	C0202117
	mg/dl

	Total Cholesterol
	ZL-080
	C0201950
	mg/dl

	Triglycerides measurement
	ZL-081
	C0202236
	mg/dl

	Hematocrit level
	ZL-563
	C0518014
	%

	Lactate dehydrogenase
	ZL-092
	C0202113
	U/l

	Alkaline phosphatase measurement
	ZL-099
	C0201850
	U/l

	Gamma glutamyl transferase measurement
	ZL-098
	C0202035
	U/l

	Prothrombin time assay
	ZL-580
	C0033707
	%

	GOT (AST)
	ZL-090
	C0004002
	U/l

	GPT (ALT)
	ZL-091
	C0201836
	U/l

	Sodium measurement
	ZL-004
	C0037473
	mmol/l

	Chloride Measurement
	ZL-001
	C0201952
	mmol/l

	Troponin T Measurement
	ZL-1881
	C0077404
	ng/l
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� IHE Care Coordination Framework, Content Modules, �HYPERLINK "http://wiki.ihe.net/index.php?title=1.3.6.1.4.1.19376.1.5.3.1.1" \l "Medical_Documents_Specification_1.3.6.1.4.1.19376.1.5.3.1.1.1"�http://wiki.ihe.net/index.php?title=1.3.6.1.4.1.19376.1.5.3.1.1#Medical_Documents_Specification_1.3.6.1.4.1.19376.1.5.3.1.1.1�


�	 HL7 Common Terminology Services (CTS), Release 1, http://www.hl7.org/v3ballot/html/infrastructure/cts/cts.htm


�	 http://www.nlm.nih.gov/research/umls/


�	 REpresentational State Transfer: �HYPERLINK "http://en.wikipedia.org/wiki/Representational_State_Transfer"�http://en.wikipedia.org/wiki/Representational_State_Transfer� 


�	 �HYPERLINK "http://curl.haxx.se/"�http://curl.haxx.se/� 


�	 �HYPERLINK "http://wiki.ihe.net/index.php?title=PCC-1" \l "General_Query_Query_Cancel"�http://wiki.ihe.net/index.php?title=PCC-1#General_Query_Query_Cancel� 


� In Linux lxml requires libxml2 and libxslt to be properly installed so you 'd better install these with the package management tool of your Linux distribution (e.g. apt-get in Debian/Ubuntu) to look for packages like libxml2-dev or libxslt-devel if the build with the easy_install fails by issuing.


� In Linux (and other *nix systems) it also requires the installation of libevent


�	 �HYPERLINK "http://www.mongodb.org/display/DOCS/Windows+Service"�http://www.mongodb.org/display/DOCS/Windows+Service� 


� In the following discussion all links etc. use the localhost but of course you can use the host machine’s IP address to access it from elsewhere


� �HYPERLINK "http://ihewiki.wustl.edu/wiki/index.php/XDS_Main_Page" \l "XDS_Toolkit_GUI"�http://ihewiki.wustl.edu/wiki/index.php/XDS_Main_Page#XDS_Toolkit_GUI� 


� By default the Toolkit has a Unix/Linux-type folder name. If you are in Windows change it to something like D:\iCARDEA\xdstools2 
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( PIX Query [ITI-9]



( PIX Update Notification [ITI-10]







































Patient Identity Feed [ITI-8](











Patient Identity Source































Patient Identity Cross-reference Manager



































































































































































































































































































































































Patient Identity Consumer




















































