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Introduction
Goals
The goal of this document is to summarize the information interchange patterns indentified in reviews of the information interchange standards published by Standard Development Organization (SDO) members of the U.S. Health Information Technology Standards Panel (HITSP) and identified in the Office of the National Coordinator for Health Information Technology’s (ONC) Common Data Transport (CDT) Draft AHIC Extension/Gap document (May 4, 2009).
It is not a goal of this document to identify all information interchange patterns that could be envisioned.

The scope statement for the Information Interchange subcommittee of the Foundations Harmonization committee is included as one of the appendices.

Document Structure
· The Executive Summary provides a high-level summary of the document.
· The Information Interchange Patterns section includes interaction patterns organized into three broad categories: query, publish/subscribe, and action request/response. Each of these categories lists one or more interaction patterns. Each of the interaction patterns includes a description and diagram of the pattern, and examples from the various standards.
· The Summary provides a brief summary of the results of the analysis.
· The Appendix provides additional information:

· The Glossary provides a list of terms, abbreviations, and acronyms used in this document.

· The Application Role Category Model section provides a model of the application role categories listed in the Information Interchange Patterns section in two formats: text and diagram.
Executive Summary
As a result of its review of existing standards from the HITSP members that are identified as Standards Development Organizations as well as its review of the Office of the National Coordinator for Health Information Technology’s Common Data Transport Draft AHIC Extension/Gap document, the Information Interchange subcommittee has identified a set of interaction patterns from the standards of Standard Development Organization (SDO) members of the U.S. Health Information Technology Standards Panel (HITSP) and from the Office of the National Coordinator for Health Information Technology’s (ONC) Common Data Transport (CDT) Draft AHIC Extension/Gap document. This document describes the identified patterns at a high level, identifies responsibilities of the application roles, and identifies examples of these patterns in the standards of the member SDOs.

Information Interchange Patterns
The section includes a subsection for each of the interaction pattern categories: query, publish/subscribe, and action request/response. Each of these categories lists one or more interaction patterns. Each of the interaction patterns includes a description, a diagram of the pattern, examples from the standards of the HITSP member SDOs, their relationship to other patterns, and a brief summary.

The interaction pattern categories are presented in the following order:

· query
· publish/subscribe
· action request/response.
Communications acknowledgements, receipt acknowledgements, and other types of acknowledgements are deliberately not included in this document. 
While some examples of the patterns are presented, the primary goal is to identify and characterize the patterns themselves. The examples of the patterns within any SDO is typically not an exhaustive list.
Similarly, the descriptions of the interaction patterns only describe the success scenario. It’s recognized that there are numerous ways in which an interaction pattern could fail. However the failure conditions and consequent results and identification of any possible interactions are deliberately excluded in this document.

While it is recognized that they are essential for implementations, authorization and authentication are not addressed in this document.

While there are typically business agreements that are required in order to implement these interactions patterns, the criteria and specification of those is not addressed in this document.

The patterns are independent of batch/real time transmission.

Query Category
This category is characterized by:

1. an information recipient desiring information from an information supplier

2. an information supplier supplying information to an information recipient
This category includes the following interaction patterns:

· query/response
· distributed query

· availability notification/query/response

· availability notification/information retrieval

Query/Response
Query/Response Overview
This pattern consists of a query from an information recipient to an information supplier followed by a query response from the information supplier back to the information recipient that includes the requested information.

This pattern is an example of the “pull” model for information exchange.
Query/Response Diagram
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Query/Response Application Role Categories

· information recipient
· Information Interchange responsibilities:

· Send: query
· Receive: query response
· Typically the query from the information recipient includes attribute values to identify the items to be returned in the query response.
· information supplier
· Information Interchange responsibilities:

· Receive: query
· Send: query response
· Typically the query response may return none, one, or more items meeting the query criteria.
Query/Response Examples

· DICOM: Relevant Patient Information Query Service Class C-FIND/C-FIND response, Substance Administration Query Service Class C-FIND/ Substance Administration Query Service Class C-FIND response, Query/Response Service Class C-FIND/C-GET (Note: this implements query/response as a two-step process)
· HL7 V2.6: Get Person Demographics (QBP Q21)/Get Person Demographics Response (RSP K21), Find Candidates (QBP Q22)/Find Candidates Response (RSP K22), Get Corresponding Identifiers (QBP Q23)/Get Corresponding Identifiers Response (RSP K23)
· HL7 V3: [Patient Registry Get Demographics Query  (PRPA_TE201307UV02)] Patient Registry Query By Identifier (PRPA_MT201307UV02)/[Patient Registry Get Demographics Query Response (PRPA_TE201308UV02)] Patient Demographics (PRPA_MT201303UV02)
· IHE: Cross-Enterprise Document Sharing (XDS)
· NCPDP SCRIPT: Medication History Request (RXHREQ)/ Medication History Response (RXHRES)
· OASIS Emergency Data Exchange Language Resource Messaging (EDXL-RM): RequestInformation/ResponseToRequestInformation, RequestResourceDeploymentStatus/ReportResourceDeploymentStatus
· X12: 270 Health Care Eligibility Benefit Inquiry/271 Health Care Eligibility Benefit Response, 276 Health Care Claim Status Request/277 Health Care Claim Status Response
· ONC Common Data Transport: Query/Retrieve
Query/Response Relationship to Other Interaction Patterns

This pattern is similar to the other patterns in this category in that the information recipient obtains the desired information from the information supplier. 

This pattern differs from the Distributed Query in that the information recipient and information supplier communicate directly and that a single query response is returned.
Query/Response Summary

· This pattern may be used when one system (information recipient) wishes to obtain information from another system (information supplier).
Distributed Query

Distributed Query Overview
This pattern consists of an information recipient sending a single query to a query distributor, the query distributor forwarding the query to multiple information suppliers, and each of the information suppliers sending the query response to the information recipient

This pattern is an example of the “pull” model for information exchange.
Distributed Query Diagram
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Distributed Query Application Role Categories

· information recipient

· Information Interchange responsibilities:

· Send: query
· Receive: query response
· query distributor

· Information Interchange responsibilities:

· Receive: query

· Send: query
· information supplier
· Information Interchange responsibilities:

· Receive: query

· Send: query response
Distributed Query Examples

· OASIS Emergency Data Exchange Language (EDXL) Distribution Element (DE) Note: this standard allows for sending a query to multiple recipients (just the query forwarding portion of the interchange pattern)
· ONC Common Data Transport: Distributed Query
Distributed Query Relationship to Other Interaction Patterns

This pattern is similar to Query/Response in that there is an information recipient and information supplier. 

This pattern differs from Query/Response in several ways: (1) there is an intermediary that receives the query and forwards it to multiple information suppliers, (2) the information recipient sends only a single query and receives multiple query responses, and (3) the information recipient needn’t have any direct  knowledge of the information suppliers before receiving the message.
Distributed Query Summary

This pattern may be used when an information recipient desires information from more than one information supplier.
Availability Notification/Query/Response

Availability Notification/Query/Response Overview
This pattern consists of an information supplier/availability notifier providing a notification of availability to an information recipient/availability recipient, the information recipient/availability recipient sending a query to the information supplier/availability notifier, and the information supplier/availability notifier sending the query response to the information recipient/availability recipient.

This pattern is an example of the “pull” model for information exchange.
Availability Notification/Query/Response Diagram
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Availability Notification/Query/Response Application Role Categories

· information recipient/availability recipient
· Information Interchange responsibilities:

· Send: query

· Receive: query response, availability notification

· information supplier/availability notifier
· Information Interchange responsibilities:

· Receive: query

· Send: query response, availability notification
Availability Notification/Query/Response Examples
· DICOM: N-CREATE Instance Availability Notification SOP Instance (corresponds to just the notification portion of the interaction pattern) 
· OASIS Notification of Document Availability Integration Profile: ITI-25 (corresponds to just the notification portion of the interaction pattern)

· ONC Common Data Transport: Notify-Retrieve Pattern
Availability Notification/Query/Response Relationship to Other Interaction Patterns

This pattern is similar to Query/Response in that it contains all the interactions that Query/Response does.
This pattern differs from Query/Response in that the information supplier/availability notifier also provides an availability notification to the information recipient/availability recipient which leads to the query and query response.
Availability Notification/Query/Response Summary

This pattern may be used when the information recipient/availability recipient utilizes a “pull” model for information exchange and the information supplier provides an availability notification.
Availability Notification/Information Retrieval

Availability Notification/Information Retrieval Overview
This pattern consists of an information source/availability notifier providing a notification of availability to an information recipient/availability recipient, followed by the information recipient/availability recipient retrieving the information directly from the information source/availability notifier.

This pattern is an example of the “pull” model for information exchange.
Availability Notification/Information Retrieval Diagram
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Availability Notification/Information Retrieval Application Role Categories

· information recipient/availability recipient
· Information Interchange responsibilities:

· Send: 

· Receive: availability notification

· retrieve information directly from information source
· information source/availability notifier
· Information Interchange responsibilities:

· Receive: 

· Send: availability notification

· allow the information recipient/availability recipient to directly retrieve the information

Availability Notification/Information Retrieval Examples

· OASIS Notification of Document Availability Integration Profile: ITI-25 (corresponds to just the notification portion of the interaction pattern)

· ONC Common Data Transport: Notify-Retrieve Pattern
Availability Notification/Information Retrieval Relationship to Other Interaction Patterns

This pattern is similar to Availability Notification/Query/Response in that the information source/availability notifier provides an availability notification to the information recipient/availability recipient.
This pattern differs from Availability Notification/Query/Response in that the information recipient/availability recipient retrieves the information directly from the information source/availability notifier (rather than sending a query and receiving the query response).
Availability Notification/Information Retrieval Summary

This pattern may be used when direct access to the information source system is available to the information recipient or when query/response is not applicable.
Publish/Subscribe Category
This category is characterized by:

1. a notification from an information supplier application role category to an information recipient application role category
2. the utilization of the “push” model for information exchange.
This category includes the following interaction patterns:

· Publish/subscribe

· Event notification

Publish/Subscribe
Publish/Subscribe Overview
This pattern consists of an event subscriber subscribing to a notification service from an event publisher, followed by the event publisher sending event notifications to the event subscriber when the events occur. 
An “unsubscribe” mechanism is not explicitly a part of this pattern.

This pattern is an example of the “push” model for information exchange.
Publish/Subscribe Diagram
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Publish/Subscribe Application Role Categories

· event publisher
· Information Interchange responsibilities:

· Send: event notification
· Receive: subscribe request
· event subscriber
· Information Interchange responsibilities:

· Receive: event notification
· Send: subscribe request
Publish/Subscribe Examples

· HL7 V 2.6: Create Subscription (Q16) (the subscribe portion of Publish/Subscribe)

· ONC Common Data Transport: 
publish-subscribe pattern
Publish/Subscribe Relationship to Other Interaction Patterns

This pattern is similar to Event Notification in that the event subscriber receives event notifications using the “push” model for information exchange.
This pattern differs from Event Notification in that the event subscriber’s subscription request is handled using the same communications channel as the notification.
Publish/Subscribe Summary

This pattern may be used when the event subscriber desires immediate notification when certain events occur in the event publisher system, the event publisher system supports the “push” model for information exchange, the event subscriber has the ability to send a subscription request, and the event publisher has the ability to receive and process a subscription request.
Event Notification

Event Notification Overview
This pattern consists of an event notifier sending an event notification to an event recipient.

Any subscribe and unsubscribe mechanism is not included as part of the interaction pattern.

This pattern is an example of the “push” model for information exchange.
Event Notification Diagram
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Event Notification Application Role Categories

· event notifier
· Information Interchange responsibilities:

· Send: event notification

· Receive: 

· event recipient
· Information Interchange responsibilities:

· Receive: event notification

· Send: 
Event Notification Examples

· HL7 V2.6: Admit/Visit Notification (A01), Transfer a Patient (A02), Discharge/End Visit (A03), Register a Patient (A04), Pre-Admit a Patient (A05), Add Patient Account (P01), Unsolicited Observation Message (R01)
· HL7 V3: [Patient Registry Record Revised (PRPA_TE201302UV02)] Patient Revise (PRPA_MT201302UV02)
· NCPDP SCRIPT: New Prescription (NEWRX), Prescription Fill Status Notification (RXFILL)
· OASIS Emergency Data Exchange Language Resource Messaging (EDXL-RM): OfferUnsolicitedResource, ReleaseResource
· X12: 820 Payment Order/Remittance Advice, 835 Health Care Claim Payment & Remittance Advice, 837 Health Care Claim
· ONC Common Data Transport: Unsolicited Delivery Pattern
Event Notification Relationship to Other Interaction Patterns

This pattern is similar to Publish/Subscribe in that the event notifier sends event notifications to the event recipient.
This pattern differs from Publish/Subscribe in that the event recipient doesn’t send a subscribe request to the event notifier as part of the interaction pattern. The request to receive event notifications may occur using some other communication channel.
Event Notification Summary

This pattern may be used when the event recipient desires immediate notification when certain events occur in the event notifier system and when the event notifier system supports the “push” model for information exchange or “in specialized situations where the recipient’s authorization is defined by business agreements, policy or regulatory requirements” (Source: Office of the National Coordinator for Health Information Technology’s (ONC) Common Data Transport (CDT) Draft AHIC Extension/Gap).
Action Request Category
This category is characterized by:

1. An action requestor sending an action request to an action performer, and the action performer sending the action response back to the action requestor
This category includes the following interaction patterns:

· Action Request/Response

Action Request/Response
Action Request/Response Overview
This pattern consists of an action requestor sending an action request to an action performer, and the action performer sending the action response back to the action requestor

Action Request/Response Diagram
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Action Request/Response Application Role Categories

· action requestor
· Information Interchange responsibilities:

· Send: action request
· Receive: action response
· action performer
· Information Interchange responsibilities:

· Receive: action response
· Send: action request
· Performing the requested action

Action Request/Response Examples

· DICOM: Hanging Protocol Storage C-STORE request/Hanging Protocol Storage C-STORE response
· HL7 V2.6: General Order Message (O01)/General Order Response Message Response to Any ORM (O02), Laboratory Order Message (O21)/General Laboratory Order Response Message to Any OML (O22), Imaging Order Message (O23)/Imaging Order Response Message to Any OMI (O24)
· HL7 V3: [Patient Registry Add Request (PRPA_TE201311UV02)] Patient Activate (PRPA_MT201301UV02)/[Patient Registry Add Request Accepted (PRPA_TE201312UV02)] Patient Identifiers (PRPA_MT201304UV02)
· NCPDP SCRIPT: Prescription Change Request (RXCHG)/ Prescription Change Response (CHGRES), Refill Prescription Request (REFREQ)/Refill Prescription Response (REFRES), Cancel Prescription Request (CANRX)/ Cancel Prescription Response (CANRES)
· OASIS Emergency Data Exchange Language Resource Messaging (EDXL-RM): RequestResource/ResponseToRequestResource, RequisitionResource/RequisitionResource, RequestReturn/ResponseToRequestReturn, RequestQuote/ResponseToRequestQuote, RequestExtendedDeploymentDuration/ResponseToRequestExtendedDeploymentDuration
· X12: 278 Request for Authorization and Services Review/278 Response to an Authorization and Services Review Request
Action Request/Response Relationship to Other Interaction Patterns

This pattern is similar to Query/Response in that there is a message and a related response.
This pattern differs from Query/Response in several ways: (a) in Query/Response, the event recipient typically includes some qualifying criteria to be used in the information source’s search for the information, (b) in Query/Response, the information source is merely returning information already in its system; (c) in Action Request/Response, the action performer performs an action that adds new information to its system and may provide that information to the action requestor in conjunction with providing a confirmation that it performed the action.
Action Request/Response Summary

This pattern may be used when the action requester would like the action performer to perform an action in its system and return the results of the action.
Summary

The interaction patterns listed cover a wide range of information interchange scenarios seen in the US healthcare environment. Together, they create a helpful framework for categorizing healthcare information interchanges along one axis. Recognizing these patterns is expected to assist with the process of defining a comprehensive dynamic model.
Appendices
Glossary
This glossary of terms has been compiled from multiple sources. When a term has multiple meanings within the context of this project, the different meanings are included with the abbreviation of the source organization included in parenthesis after the name of the term. For synonyms, the definition is included only once. Terms in italics are defined in this glossary. Terms not used in this report are generally not included.
abstract category: a category of application role that needn’t have any actual instances in the real world; it was created to simplify the model
application role (HL7): An abstraction that expresses a portion of the messaging behavior of an information system
information interchange: a synonym for interchange

information interchange pattern: “a representative sequence of interactions between information systems which are exchanging health information” (Source: Office of the National Coordinator for Health Information Technology’s (ONC) Common Data Transport (CDT) Draft AHIC Extension/Gap). See interaction pattern.
interaction (HL7): a single, one-way information flow that supports a communication requirement expressed in a scenario.
interaction (HL7 Version 3): A unique association between a specific message type (information transfer), a particular trigger event that initiates or "triggers" the transfer, and the Receiver Responsibilities (in terms of response interactions) associated with the receipt of the Interaction.
interaction model 
interaction pattern: a category of choreographed information interchanges

interchange: the one way exchange of information between two parties

pull: a model for information exchange where an information interchange originates with the information recipient/requestor. Contrast with push.
push (adapted from Wikipedia): a model for information exchange where an information interchange originates with the publisher. “Push services are often based on information preferences expressed in advance. This is called a publish/subscribe model. A client might "subscribe" to various information "channels". Whenever new content is available on one of those channels, the server would push that information out to the user.” Contrast with pull.
Subscribe (Business Message Standard (BMS) Catalogue Item Synchronisation): A data synchronization function that refers to the creation of a subscription that lists the criteria for receiving publications.

Application Role Category Model
The model of these application role categories is presented in two formats: text and diagram.
Categories labeled as abstract are primarily for modeling purposes. The names of abstract categories are italicized in the Application Role Category Diagram.

Application Role Category Definitions
The application role categories are defined with respect to the types of messages they send and receive.
action performer: this category sends action responses and receives action requests.

action requestor: this category sends action requests and receives action responses.

availability notifier: this is an abstract category that sends availability notification.

availability recipient: this is an abstract category that receives availability notifications.

event notifier: this category sends event notifications.

event publisher: this category sends event notifications and receives subscribe requests.

event recipient: this category receives event notifications.

event subscriber: this category sends subscribe requests and receives event notifications.

information recipient: this category sends queries and receives query responses.

information recipient/availability recipient: this category sends queries and receives query responses and availability notifications.

information retriever: this is an abstract category that retrieves information directly from an information source.
information retriever/availability recipient: this category receives availability notifications and directly retrieves information from an information source.

information source: this is an abstract category that allows information retrievers to directly retrieve information.

information source/availability notifier: this category sends availability notifications and allows information retrievers to directly retrieve information.
information supplier: this category sends query responses and receives queries.

information supplier/availability notifier: this category sends availability notifications and query responses and receives queries.

query distributor: this category sends queries and receives queries.

query recipient: this is an abstract category that receives queries.

query sender: this is an abstract category that sends queries.

Application Role Category Diagram

The following diagram illustrates the relationship among the actors, in this case the relationship among the application role categories.

The arrow icon indicates a generalization relationship between two actors. It can be interpreted to mean the actor at the opposite end from the arrowhead can perform all the actions the actor pointed to does and more. This relationship is sometimes referred to as an “inheritance” relationship: the actor at the opposite end of the arrowhead “inherits” all the capabilities of the actor being pointed to, plus it has additional capabilities.

This diagram is also known as a “Role Map”.
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