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Initial Announcement

Normally, a terminology is – in simplified speak – an explanation of the terms in use. However, in the healthcare domain a terminology is mostly identified with a terminology of the medical domain. In contrast to this generic assumption, this document tries to explain the terms (and concepts) which are used to write Technical Frameworks and specifications like standards and implementation guides.

Furthermore, there have been some claims that this document is HL7 centric. However, it can be shown that all concepts are more or less applicable to DICOM and ebXML – as two examples for other standards – as well. Unfortunately, these concepts are not formally introduced/mentioned/used explicitly there. E.g., conformance profiles specify additional constraints onto the base standard. DICOM also provides optional elements (part 5, section 7.4.5). A statement from a vendor about their consideration in an implementaiton can also be declared an implementable profile. But the interested reader is invited to explore this for himself by reading this document.

Disclaimer
Up to now, I haven't taken much care of the wording. Therefore, most probably it needs a lot of improvement – my apologies for that.

Furthermore, this document is still not ready yet. But I would like to distribute it regularly so we can collect comments and discuss them on-/offline. Therefore, quite a lot of the sections only contain keywords so far.

This document is currently not endorsed by IHE but distributed for comments among the co-chairs. A few activists have announced their interest and see a necessity to provide such a document. Therefore, they have submitted the first comments.

Currently, the paper is structured as follows:

· Architectural overview

· Terminology explanations

· Issues with Testing

Acknowledgements

The author wants to thank Keith Boone, John Moehrke, Francois Macary and Manuel Metz for their initial contribution. Furthermore, Rob Snelick, Bettina Lieske, Len Gebase and Marco Eichelberg for their kind reviews and comments.

 AUTONUMLGL  Open Issues
· It should be discussed whether the presence or absence of an (empty) element (in XML) makes a difference or not! Of course, there is a difference, but does it have an impact on interface implementations? E.g. for xPath expressions in XSLTs?

· which terms are still missing?

· some sections are still open, i.e. do not contain content but keywords

· does it make sense to introduce a section "Concepts" followed by another section for the binding to the standards? Or do we need another structure?

· mapping to standards is not finalized

· translation of values during message routing

 AUTONUMLGL  Closed Issues

none

 AUTONUMLGL  Introduction

Integrating the Healthcare Enterprise (IHE) is an initiative designed to stimulate the integration of the information systems that support modern healthcare institutions. Its fundamental objective is to ensure that in the care of patients all required information for medical decisions is both correct and available to healthcare professionals. The IHE initiative is both a process and a forum for encouraging integration efforts. It defines technical frameworks for the implementation of established (messaging) standards to achieve specific clinical goals. It includes a thorough testing process for the implementation of this framework. And it organizes educational sessions and exhibits at major meetings of medical professionals to demonstrate the benefits of this framework and encourage its adoption by industry and users.

The approach employed in the IHE initiative is not to define new integration standards, but rather to support the use of existing standards – initially DICOM and HL7, but potentially others, as appropriate in their respective domains – in an integrated manner, defining configuration choices when necessary. When clarifications or extensions to existing standards are necessary, IHE refers recommendations to the relevant standards bodies.

 AUTONUMLGL  Audience

 XE "audience of this document" The intended audience of this document is:

· Technical staff of vendors participating in the IHE initiative

· IT departments of healthcare institutions

· Experts involved in standards development

· Anyone interested in the technical aspects of integrating healthcare information systems

· and last, but not least, implementers and developers

 AUTONUMLGL  Relationship to Standards

The different IHE Technical Frameworks identify functional components of a distributed healthcare environment (referred to as IHE Actors), solely from the point of view of their interactions in the healthcare enterprise. At its current level of development, it defines a coordinated set of transactions based on a set of different standards – HL7 v2.x, HL7 V3 (CDA), DICOM and ebXML just to name a few. As the scope of the IHE initiative expands, transactions based on other standards will be included as required.

IHE is therefore an implementation framework, not a standard. Referencing IHE as a standard is inappropriate. 

However, the different Technical Frameworks make use of different standards. When starting reading the different Technical Frameworks – and also the underlying standards – one will become aware, that the used terminologies differ (see chapter 7). Or in other words: the same term is used for different concepts. But when discussing these issues with different experts no common understanding is given. Everyone has a slightly different understanding. Thus the objective of this paper is to clearly define the cross-standard terminology and to provide a common ground of understanding.
This Whitepaper introduces and explains the different terms with the objective of creating a common terminology, although it is unclear, whether it becomes possible to change something in future releases of the different currently existing Technical Frameworks. So at first, a common terminology for IHE must be established – independent of the used/underlying standards! The consequences of this terminology paper upon the different technical frameworks will be evaluated in a subsequent step and are not part of this paper.

IHE provides different Wiki pages with a Glossary containing a list of words; these only explain pure abbreviations and simple terms, but no detailed explanation. It should be noted, that this Whitepaper does NOT provide a vocabulary in the sense of coding systems. It should list the used terms in the Technical Frameworks and provide a detailed explanation for them.

The following
 is an unsorted/unstructured list of terms/keywords used in the Technical Frameworks:

· required XE "required" 
· "R" XE "R" 
· required but may be empty XE "required but may be empty" 
· "R2" XE "R2" 
· "RE" XE "RE" 
· "R+" XE "R+" 
· mandatory XE "mandatory" 
· conformance XE "conformance" 
· conformance indicator XE "conformance indicator" 
· compliance XE "compliance" 
· null values XE "null values" 
· null flavors XE "null flavors" 
· fixed values XE "fixed values" 
· populated XE "populated" 
· present XE "present" 
· absent XE "absent" 
· delete indication XE "delete indiciation" 
· profiles XE "profiles" 
· integration profiles XE "profile:integration" 
· conformance profiles XE "profile:conformance" 
· message profiles XE "message profile" 

 XE "profile:message" 
· conditions XE "conditions" 
· repetitions XE "repetitions" 
· cardinality XE "cardinality" 
· length XE "length" 
· conformance statements XE "conformance statements" 

 XE "conformance statement:conformance" 
· integration statements XE "integration statements" 

 XE "statement:integration" 
· …

These terms are explained in the subsequent sections.

 AUTONUMLGL  System Architecture

 XE "system architecture"  Although the different messaging standards utilized by the IHE frameworks address the communication between information systems, certain assumptions concerning the capability and architecture of the connected systems must be made in order to ensure interoperability. Those are discussed in this section.

 AUTONUMLGL  General "Capability" of a System
The capability of a system acting as an information partner within a given landscape is linked to the way the information that is received or sent is handled internally. Potentially, three different situations might occur:

· The system’s user interface offers a field to type in or present specific information that is not stored internally
 (A).

· The system stores specific information internally, but does not present it through the user interface
 (B).

· The system’s user interface offers a field to type in or present specific information that is also stored internally
 (C)
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Figure 1: General System Capability

For interfacing, option (B) or (C) are essential in order to be capable of providing specific information.

Although, systems are typically implemented following option C, the fact that a field is present on the user interface does not necessarily imply that information is also entered, stored and also communicated to another system. In order to ensure data entry, the user interfaces contain mandatory fields that the user has to fill out in order to continue with the application flow (e.g. name and date of birth of a patient). 

However, in the medical context, a binary logic whether a piece of information is present or absent is not sufficient. In many situations the information can not be provided (e.g., due to the patient being unconscious) or is not provided. Highly sophisticated applications provide some means to enter some more details about it, e.g., that the patient was asked but unable to answer or that the patient was not asked. In reality, these means are very rare. (e.g., because the patient does not want to answer the question related to this piece of information).

 AUTONUMLGL  Interfacing
If it comes to exchanging data between two different systems (See Figure 2) normally two interface modules communicate with each other (1). One is sending data; the other is going to receive it. In doing so, both are using the same protocol (or language). The latter is essential for interoperability however.

The sending system has to collect the data and to convert it into the language of the protocol. Normally, this is done by accessing a database (3). The receiving system extracts the data out of the transmitted data and stores it within its internal database (7).

In most cases the interface modules are not concerned with what the application program for the GUI is doing (4, 5, 8 and 9). Furthermore, it is quite unusual that the interface module takes the data from the screen (2) or directly presents it to the screen (6). However, the latter (6) is perhaps possible for display messages, i.e. messages requesting to directly providing the information from a message instance to the screen.
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Figure 2: Interfacing

The question is raised what causes a sending system to send data? Entering data – sometimes is equated with a real-world event – or regularly running services (cron or at jobs
) notifying an interface module that there is some data which requires transmission to a communication partner.

The way the notification is conveyed to the interface module – directly (e.g., by message queues) or indirectly (e.g., by specific database tables) – and whether there is a distinction in the application and interface module at all are reasonable technical questions but those are in principle irrelevant for this whitepaper and should not be discussed here.

 AUTONUMLGL  Relevance for Interfaces
What are the essentials of this analysis?

When talking about interface specifications the architecture of the systems in behind should not matter. It is important whether a system is capable of supporting specific features/information requested from a standard. Therefore, the specification of standards should separate this kind of information: a) whether a system must be capable of supporting specific information (relevant for a developer) and b) under which circumstances this information is populated in a message instance (at runtime).

The first can be achieved by a simple yes/no flag. If it is set to yes, a developer has to write lines of code for it. In derived specifications (i.e., profiles) this flag can only be switched from "no" to "yes".

The latter requires further examination which will be explained following.

 AUTONUMLGL  Message Routing

Another question worth discussing is the routing functionality of System B (see Figure 3). This section explores the impact on the data; it does not define the target system nor any receiver responsibilities in case of misrouted messages or error handling. It is important to that the correct handling of received information becomes important if the data is used as input to other actors.

What happens if information received from System A via (1) should be sent to System C via (5)? The easiest way is the unification of the receiving and sending interface. This solution is quite uncommon as the routed information should also be taken care of in the application itself, e.g. because of delays between receipt and subsequent submission. Therefore, the receiving interface stores the information within the database (3) and the sending interface takes it out of the database upon request afterwards (4).

Another option is the internal routing between both interfaces (7) which is also quite uncommon.
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Figure 3: Message Routing

But even if information is sent from System A via System B to System C it is not necessarily true that the stored information stays the same (A, A´ and A´´). The different interface modules translate it to and from the used interface protocols into an internal format/value/code. The issues arising from this translation is not part of this whitepaper
.

But storing this information internally can be defined as "being capable". A distinction between (B) and (C) as explained in Figure 1 above is not necessary here. (Note: (C) would present this value to the user; (B) will keep it hidden.)

 AUTONUMLGL  Serving Interfaces with Data

A totally different question is the combination of the general capability of a system in combination with its interface behavior: Is it always true that specific information which is generally available within the database of a system (B or C) is exchanged with a foreign system (3+1 in Figure 2)? Of course it is not. This belongs to the (internal) directives of the corresponding vendor.

From an interface perspective there is no difference whether specific data is hidden for an interface module or whether it is not implemented at all.

 AUTONUMLGL  Relevance for Interfaces
As a consequence, in order to prove the general capability, a system must create a message where such an element is populated and vice versa. If a system processes specific information there must be a situation where this information is available. Otherwise, the interface specification is not correct.

 AUTONUMLGL  Delete Indication

HL7 Version 2.x has the notion of a "delete indication". Most probably it is known as "two double quotes"
. The idea behind this concept is to notify a third party about the deletion of specific information. In order to do so, the sending system itself must be capable of maintaining a history about previous information. The typical way of achieving this is the use of a "shadow table"
 that stores historic information. Refer to Figure 4. So, if the user enters (or deletes) information, the current value is transferred into the database (1). Any previous information is transferred internally into the shadow table (2).
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Figure 4: Delete Indication

Without such a mechanism, an interface module is unable to distinguish between a simple missing (empty) value and a deleted value. Therefore, there is a precondition on the sending side.

Having such a mechanism in place allows a system to send the two double quotes to notify the receiving system about the deletion.

The receiving system may handle this information properly –with or without such a means in place.

 AUTONUMLGL  Receiver Responsibility
 XE "receiver responsibility" Another important issue is the expected behavior for the receiver: The receiver of this information (two double quotes) is now informed that the information sent previously is wrong and must be deleted.

An example may be an errant patient name. The clerk at the front desk realizes that he typed in a wrong name and eliminates the name from the form. The sending application stores this information in the database, also updating the "shadow table". The interface module compares the current empty value in the table with the previous value and realizes that this information has been deleted. As a consequence, it inserts the two double quotes. The receiver takes this information as an indication to delete the value in its database table as well. If the receiver has the same mechanism in place, the "shadow table" must be updated as well.

Deleting information without any history may cause jurisdictional problems if specific information is not available any more, but the patient has been treated based on wrong information! Therefore, a solution must be provided.

 AUTONUMLGL  Impact of Order of Messages
 XE "message order:impact" If two parties are exchanging information, the result is easy to determine
. If more than two parties are exchanging the same kind of information, the result depends on the order of the sent messages.
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Figure 5: Receiver Responsibility

The following table provides an interaction scenario with concrete values. It is assumed that in System A or System C the appropriate change has been applied:

	Result in System:

Transaction=information
	comment
	System A
	System B
	System C

	1="x"
	
	"x"
	"x"
	<empty>

	2="y"
	
	"x"
	"y"
	"y"

	1=<empty>
	deleted in System A
	<empty>
	"y"
	"y"

	2=<empty>
	deleted in System C
	<empty>
	"y"
	<empty>

	1="z"
	
	"z"
	"z"
	<empty>

	2="x"
	
	"z"
	"x"
	"x"

	2=<delete>
	deleted in System C with history
	"z"
	<empty>
	<empty>


As one can see, empty information or concrete delete indications will have different results.

 AUTONUMLGL  Message Population (Misinterpretation of Data Elements)

 XE "message population" Achieving semantic interoperability requires some means to identify misinterpretations when creating or consuming a message. However, one cannot detect if there is a cross-over of information on the sending side (Fields 2 and 3) or the receiving side (Fields 1 and 2). See Figure 6.
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Figure 6: Message Population

Therefore, the different parties have to trust in the information placed in the messages, i.e. whether a number in the field for the order placer number really represent the placer number and nothing else. This issue is important, but exceeds the scope of this paper.

 AUTONUMLGL  Dynamic Behavior

tbd.

message + response => message pairs

responsibilities

 AUTONUMLGL  Keywords for Use

The key words "MUST", "MUST NOT", "REQUIRED", "SHALL", "SHALL NOT", "SHOULD", "SHOULD NOT", "RECOMMENDED", "MAY", and "OPTIONAL" in this document and the different Technical Frameworks are to be interpreted as described in RFC 2119.

For further information please visit:

http://tools.ietf.org/html/rfc2119
 AUTONUMLGL  IHE (internal) Technical Terminology
This section is intended to provide explanations for the different terms listed in the introduction.

 AUTONUMLGL  Presence/Absence of an element
 XE "element:presence" Within a message or document
 an element can have different kinds of presence. Figure 7 provides an overview:
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Figure 7: Presence of an Element

An element within a message can either be present or absent, but not both at the same time. Therefore, those abstract concepts in the diagram above represent antonyms.

If information is absent one cannot draw any conclusions.

Another aspect is the handling of default and fixed values. They are used if no information is available from a message. Therefore, these two classes are treated as specializations of "absent". This will be elaborated in this paper later on.

If an element is present it may appear in different ways. First of all, it can be empty, i.e. it does not contain any useful information.

An absent element is always treated as empty.

As indicated in Figure 7, for specific implementation technologies like XML, an empty element can be present or absent (shown in the dashed box). The table below demonstrates an example.

A problematic value is padding where a field is extended to a specific length by adding specific characters. Typical values are zeros for digits and blanks for text. Fortunately, HL7 does not make use of padding. DICOM has an even number of characters for text elements. However, it is worth explaining for completeness. If there is no clear definition about how to identify padding values, different applications may treat it differently, i.e. overwriting valid values. Most applications will not be aware of specific responsibilities for these values.

In the used standards three kinds of encoding may appear:

· ER7 (HL7 standard Encoding Rules)

· XML (HL7 XML encoding)

· DICOM

In the following an example is given for ER7 and XML:

	HL7 v2.x ER7 Encoding
	HL7 v2.x XML Encoding

	...

PID|||||Smith^Jane|

...
	...

<PID>

<PID.3>

</PID.3>

<PID.5>

<XPN.1><FN.1>Smith</FN.1></XPN.1>

<XPN.2>Jane</XPN.2>

</PID.5>

</PID>

...


Figure 8: Example Encoding

As an element is at least treated in HL7 encoding rules (ER7) as not present, it cannot be distinguished between absent and empty fields. The above table shows that ER7 does not distinguish between an empty element (Pid.3) and an empty element (PID.7). In HL7 XML, the elements are distinguished.
 AUTONUMLGL  Null values/flavours
 XE "null values" The concept of "null flavours" in HL7 V3 accounts for all possibilities of why required information might not be available.
In principle, there is no distinction between "null values" and "null flavours". Both represent the concept of indicators why certain information is not conveyed. 

The following is the list from HL7 NE (Normative Edition) 2006 (www.hl7.org). Some of the listed entries also represent specific values:

	Level
	Mnemonic
	Print Name
	Definition/Description

	1 
	NI
	No​Information
	No information whatsoever can be inferred from this exceptional value. This is the most general exceptional value. It is also the default exceptional value. 

	2 
	OTH
	other
	The actual value is not an element in the value domain of a variable. (e.g., concept not provided by required code system).

	3 
	NINF
	negative infinity
	Negative infinity of numbers.

	3 
	PINF
	positive infinity
	Positive infinity of numbers.

	2 
	UNK
	unknown
	A proper value is applicable, but not known.

	3 
	ASKU
	asked but unknown
	Information was sought but not found (e.g., patient was asked but didn't know)

	4 
	NAV
	temporarily unavailable
	Information is not available at this time but it is expected that it will be available later.

	3 
	QS
	Sufficient Quantity
	The specific quantity is not known, but is known to be non-zero and is not specified because it makes up the bulk of the material.

'Add 10mg of ingredient X, 50mg of ingredient Y, and sufficient quantity of water to 100mL.' The null flavor would be used to express the quantity of water. 

	3 
	NASK
	not asked
	This information has not been sought (e.g., patient was not asked)

	3 
	TRC
	trace
	The content is greater than zero, but too small to be quantified.

	2 
	MSK
	masked
	There is information on this item available but it has not been provided by the sender due to security, privacy or other reasons. There may be an alternate mechanism for gaining access to this information. 

Note: using this null flavor does provide information that may be a breach of confidentiality, even though no detail data is provided. Its primary purpose is for those circumstances where it is necessary to inform the receiver that the information does exist without providing any detail. 

	2 
	NA
	not applicable
	Known to have no proper value (e.g., last menstrual period for a male).

	1 
	NP
	not present
	Value is not present in a message. This is only defined in messages, never in application data! All values not present in the message must be replaced by the applicable default, or no-information (NI) as the default of all defaults. 


In HL7 V3 the different values for null flavours are handled by attributes in the XML representation. Therefore, instead of a specific value a special code is used to represent the reason for the missing information. In HL7 v2.x this replacement is easy to implement for coded elements whereas it may cause difficulties for other data types like strings and numbers. This requires the use of specific escape sequences instead of the whole field value raising a debate about backward compatibility.

 AUTONUMLGL  Profiles
The different standards as well as IHE make use of the term profiles in different contexts:

	integration profile:  XE "profile:integration" 

 XE "integration profile" 
	An integration profile is used in the IHE Technical Frameworks. It describes the workflow for a specific use case. It combines actors and interactions facilitating base standards.

	conformance profile:  XE "profile:conformance" 

 XE "conformance profile" 
	A conformance profile is a constraint to either the underlying standard or another conformance profile normally specifying constraints on messages or documents.

Unfortunately, this kind of profile is not always declared explicitly (HL7), but implicitly (DICOM).


In principle this whitepaper examines both. However, not all terms explained in this document are used in integration or conformance profiles. But when they are used, it must be done consistently. Hence, the explanation of "required" when used with an interaction for an actor, a data element in a message or an attribute in a DICOM IE/module should be the same.

There are different usages of conformance profiles in the end: The standard itself is in principle a profile with the smallest "set of constraints", so that it is generally applicable to almost all applications. In that case, each profile will be a true superset of its base standard/profile, or the set of systems conforming to the profile will be a true subset of the set of systems conforming to the base standard.
A user (hospital, realm, etc.) may decide to issue a set of profiles for interfaces in order to specify his requirements to a vendor.

A vendor in return implements something. The realized interface follows a profile again. At least, this profile specifies the requirements of what this interface needs. It is quite often the case that options control the behaviour of an interface, i.e. whether and where specific information is placed in a message. This variability (see variation below) may be hard to document, nevertheless it can be expressed in form of a profile with a possible large set of conditions (see below).

 AUTONUMLGL  Conformance
 XE "conformance" Treating the standard as a profile makes the specification and handling much easier: Therefore, in the Figure 9 diagram the profile is an abstract class. The standard is the first derivation with a certain set of constraints.

In an ideal scenario, every individual specification is based on this standard, but provides additional constraints according to the rules. If a profile releases/weakens a single constraint, it will result in a conflicting profile. (IHE specifies the Technical Frameworks as additional constraints only. Hence, in the IHE world this kind should not exist!)

This derivation hierarchy
 will ultimately end in an implementable profile where no optionality is allowed, i.e. for each element a clear statement is present indicating whether it is supported or not. 
An implementation guide and the different Technical Frameworks lie somewhere in between: They add some more constraints combined with hints for implementers. They are called constrainable profile, i.e. optional elements are allowed.
An annotation profile only adds some textual information, but no additional constraints.
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Figure 9: Profile Hierarchy

Note 1: a conflicting profile can also be created based on a constrainable profile, but this does not help in the discussion towards implementable profiles.

Note 2: Whenever a standard provides choices for implementers this kind of hierarchy is applicable. Hence it is valid for HL7, IHE and DICOM.

tbd: sender vs. receiver (There is a big issue of how conformance profiles are interpreted depending on your perspective (sender, receiver, intermediate).)

 AUTONUMLGL  Optionality

 XE "optionality" different options: R, RE, R2, O, X, .. with different 
kind of allowed constraints
.

 AUTONUMLGL  mandatory vs. required

 XE "mandatory" 

 XE "required" HL7 version 2.x and V3 use different terminology. Therefore, "required" in v2.x and V3 have a different semantics.

=> clarify here

=> check with R+

 AUTONUMLGL  Difference between standard and profile

The HL7 v2.x standard has other means to specify the details than used with profiles. This is currently discussed as a new proposal for v2.8.

HL7 V3 takes HMD (hierarchic message definitions) which can be used to add further constraints.

DICOM has no notion of a profile at all. However, it provides optional elements which can be made required in implementations.

 AUTONUMLGL  Variations

 XE "interface behavior:options" 

 XE "variability" A problem is the possible variability an interface may provide. Most vendors have implemented a lot of options which alter the behaviour of an interface. This makes it very difficult to provide a good and precise implementable profile. In principle, these variations can be expressed by conditions referring to an option of the interface module (e.g., information about diagnoses are available in this or that way if purchased by a customer).

However, a vendor should find a way providing a documentation allowing for an exact description.

 AUTONUMLGL  Compliance
tbd XE "compliance" 
 AUTONUMLGL  Optionality: Distinction between RE and R2

IHE Integration Profiles use existing baseline standards (DICOM, HL7, IEEE, W3C) and inherit constraints on individual messages or transactions from those standards. Each standard may have a slightly different mechanism for specifying requirements on message attributes (attribute A is required always, attribute B is optional, attribute C shall only be present when these conditions are met, ...). IHE does not relax constraints from baseline standards, but may profile messages by tightening or clarifying constraints in the context of individual IHE transactions.
Different baseline standards may also differ by having a richer set of tools for expressing values (asked but not known, did not ask, replace with a zero length string). IHE does not replace those tools nor try to use those same tools across different standards. IHE does use profiling conventions and applies these values to attributes in messages, to modules in files or to individual files in a collection of files or folder. IHE uses the following terms for profiling messages; the terms below are applied in the context of a sending application that is transmitting a message or creating a file or other object.

For the original discussion about this topic the reader is referred to the Appendix A.

	Optionality
	Meaning
	Comment

	R
	Is required to be sent and populated with data by the baseline standard. Shall always be present and contain data.
	This field must be implemented to make an interaction possible.

	R+
	This is an IHE extension. This field was listed as optional or otherwise not required in the baseline standard. In the context of this transaction, IHE requires that this field be present and populated with data.
	IHE uses R+ to help call out to the reader that the baseline standard does not require this attribute, but the IHE transaction does make this mandatory.

	R2
	Required if the value is present as input to the sending system.
	R2 defines a mechanism for providing flexibility to the user (human or machine input) to the system. The system that sends this message is required to be able to accept the data through a GUI or electronic input. When that data is entered, the system is required to send the message with that data. If the data is not entered, the system sends the data as zero length or using an appropriate mechanism based on the underlying standard.

The purpose of this designation is to allow customers to know they can send this data, and that the entry of the data is under the control of their staff members.

	C
	Attribute shall be present if one or more conditions are met. These conditions are normally external to the application and must be determined by the application.
	An example of a conditional field might be the contrast agent used in a CT study. If the study used contrast for a set of images, the image meta data would include the type of contrast used. If no contrast was used, the images would contain no reference to contrast information.

	O
	Optional
	For fields with the optionality “optional”, the vendor can decide whether he wants to support it or not.

Therefore, he has to constrain it to either "R", "R2", "C" or "X".

	X
	Attribute shall not be sent.
	IHE requires that this data shall not be sent in the context of this transaction.

In some standards, that means you transmit as an empty string (HL7 V2). In other standards, that means that attributes are not present in the message (DICOM).


 AUTONUMLGL  Constrainable Profiles -> Implementable Profiles

The benefit of IHE is to constrain the freedom of HL7 messages in the context of a specific use cases by defining so-called “IHE (integration) profiles”. These profiles still contain a certain degree of freedom through the optionality of the utilized HL7 messages and their elements. Software vendors typically base their implementation on those profiles and use the optionality in accordance to the capabilities of their system. 

The HL7 messages a software vendor actually supports within a given profile should be clearly documented. This documentation should result in an implementable profile which does not contain any optional elements, i.e., each element is declared as either supported or not supported.

These implementable profiles can (must?) be provided for the sending and receiving system separately by the appropriate vendors. On the receiving side, "R" fields will lead to an error 
if it is empty. "RE" fields will be handled, but empty fields do not cause an error. "X" fields are ignored (normally without an error even if populated).

From this point of view the optionality from the IHE profile can be replaced be other optionalities in the vendor's implementable profile. The following table describes what is allowed:

	use in IHE profile
	allowed in imple​mentable profile
	comment

	R
	R
	no flexibility for vendor - is a MUST

	RE
	R, RE
	

	R2
	R, X

	some flexibility;

These options are comparable to what is expressed by conditions in v2.x, except that the condition is indirectly given by the sending system

	O
	R, RE, X
	full flexibility


Table 1: Implementation of RE vs. R2

 AUTONUMLGL  Receiver Behavior

We don't believe that there is any implied receiver behavior. Thus if a profile writer really wants to declare receiver behavior they must explicitly put that in the transaction. 

 AUTONUMLGL  Length
 XE "length" The following table provides an overview about the consequences of a specific length when implemented as sender and receiver:

	
	Sender
	Receiver
	Consequence

	implemented max. Length
	10
	20
	Normally, this combination is fine because the receiver can always store the sent information.

But if the receiver is changing the information to something with a greater length it will cause a problem if it is returned to the original sender.

	
	20
	10
	The receiver can only store the information by truncation. Therefore, a loss of information is – most probably - not avoidable.

This kind of problem can only be detected if it is tested with information of maximum length.

	
	10
	10
	no conflict


Table 2: possible combinations of implemented length

According to the above table true interoperability (for exchange of data back and forth) is only possible if sender and receiver have implemented the same length. Otherwise, it may result in problems. This is especially dangerous if codes are affected (Imagine that an interface shortens an ICD10 code from 6 to 5 characters!).

Nowadays, no one takes care of the length when setting up an interface at a site. Problems are detected individually in specific environments. Most of the implementations have long enough fields to avoid conflicts. But the probability of errors rises if the length of the stored information increases.

 AUTONUMLGL  Truncation

tbd

 XE "truncation" In combination with length a specific behavior becomes important: truncation.

This may raise the question whether how information is made persistent? Does the interface check against the possible maximum length? If so, are there any means to mark truncated elements? Or does the interface return an error value?

 AUTONUMLGL  Cardinality
 XE "cardinality" Different elements require the transmission of more than a single value. A good example thereof is "patient name": A patient often has several names of different types, e.g., their name at birth and their legal name. 

The common behaviour is repeating the element filling in different values in each of the occurrences/repetitions.

However, applications may support only a limited amount of repetitions. In such a case, the maximum becomes relevant.

 AUTONUMLGL  Occurrence vs. Repetitions
 XE "occurrence" 

 XE "repetition" The standards use the terms "cardinality", “occurrence” and "repetition" alternatively. “Cardinality” is the overall term, if one talks about repeating a field to convey different values. The difference is in the way the maximum is counted. "Occurrence" counts each value individually. "Repetition" does not count the first occurrence. Therefore, they differ by one.

However, the overall maximum is what counts in the end.

 AUTONUMLGL  Notation
Therefore, one should talk about cardinality and specify the minimum and maximum cardinality. The common way most of the standards do it is as follows:

	cardinality
	explanation

	[0..0]
	element does not occur

	[0..1]
	an element can occur once

	[1..1]
	an element must occur once

	[0..m]
	an element is optional and can occur up to m times

	[1..m]
	an element must occur once, but it can occur up to m times

	[0..*]
	an element is optional but can occur arbitrary number of times

	[1..*]
	an element must occur once, but can occur an arbitrary number of times

	[n..*]
	an element must occur n times, but it can occur an arbitrary number of times

	[n..m]
	an element must occur n times, but it can occur up to m times


Table 3: Cardinality

The two numbers indicate the minimum and maximum cardinality. The minimum cardinality must be lower or equal to the maximum cardinality.

Note: According to the encoding rules an arbitrary amount of occurrences can be accessed. Therefore, it makes only sense to just refer to populated elements.

Note 2: It is possible to have a repetition with no information, i.e., all components in that repetition are empty. This requires special treatment. It depends on the parser and the interface API.

 AUTONUMLGL  Conditions

tbd:

 XE "condition" in HL7 v2.x mixed with the concept of optionality

In HL7 v2.x we have a fixed combination of R/X for true/false, i.e. whenever a condition is met the optionality is set "R", if the condition is false the optionality is "X". This may cause some problems because this drastic combination may be too restrictive?

 AUTONUMLGL  Default and fixed values

tbd:

 AUTONUMLGL  Data Types

tbd

 XE "data type" realization: additional constraints (binding to fields of record sets), promotion and demotion in V3

 AUTONUMLGL  Vocabulary (tables/code values, values sets)

 XE "vocabulary" 

 XE "code system" In specifications one will find different terms
: vocabulary, codesystems or tables and code values and value sets.

The meaning in behind is to use specific values for certain kind of information.

tbd

 AUTONUMLGL  Different kinds of tables

In principle there are four different kinds of tables which are presented in Figure 10 – at least HL7 v2.x lists them this way. However, it seems applicable to other standards as well:
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Figure 10: Different kinds of tables

The author is of the opinion, that the standard again combines different aspects of tables: a) whether the standard present a list of table values or not, b) whether this list has a specific origin e.g., being imported from another SDO like ISO, c) whether this list is complete or not and finally d) whether the listed values must be used or not.

 AUTONUMLGL  Encoding
tbd

conversion of data into a serialized representation

 AUTONUMLGL  Assignment to Standards
 XE "standards:assignments" The following table provides an overview which of the above mentioned features are possible within a specific standard. As one can easily see they are not in sync:

	Standard
	
	HL7
	
	DICOM

	Version
	v2.x
	v2.x
	V3
	

	Element
Encoding
	ER7
	XML
	XML
	

	absent elements
	not possible, i.e. no distinction from a present information
	yes
	yes
	yes

	present elements
	always
	yes
	yes
	yes

	empty elements
	yes
	yes
	yes
	yes

	null flavour
	no: currently not possible

	no: currently not possible
	yes
	no

	delete indication
	yes
	yes
	no
	no

	value (i.e. populated)
	yes
	yes
	yes
	yes


Table 4: Assignment to Standards

Furthermore, it must be noted, that the same term (e.g. "required") is used differently within the standards.

 AUTONUMLGL  Models
tbd

 XE "models" A correct behaviour requires the use of proper models. Otherwise, it will become very difficult to achieve interoperability. E.g., if there is a one-to-many relation ship between persons and patients this should be implemented the same way. Otherwise, specific implications out of this structure cannot be realized correctly.

It is unclear, whether this aspect should be part of this document or not?

 AUTONUMLGL   Normative Definitions of Terms

This section should provide the normative definition of the terms IHE uses in its Technical Frameworks:

	IHE term
	abbreviation
	Definition

	required
	R
	

	required, optional in base standard
	R2
	

	required but may be empty
	RE
	

	mandatory
	R+
	

	optional
	O
	

	not supported
	X
	


Table 5: normative definitions of terms

tbd

	

	The question is, whether IHE provide a definition for the abbreviation or for the term?



 AUTONUMLGL   Mapping to Bas Standards

 XE "mapping to base standards" The terms explained above must be mapped to the underlying standards. Therefore, a table should be provided:

	IHE term
	HL7 v2.x
	HL7 V3
	DICOM
	ebXML
	…

	mandatory
	R+
	
	
	
	

	required
	R
	mandatory

?????
	type 1
	
	

	required but may be empty
	RE
	required
	type 2
	
	

	optional
	O
	
	type 3
	
	

	not supported
	
	
	
	
	

	cardinality
	repetitions
	cardinality
	
	
	

	min length
	
	-
	-
	
	

	max length
	max length
	-
	-
	
	


Table 6: mapping to standards

tbd: This table is not sufficient yet. It requires improvement according to the development of this paper!

 AUTONUMLGL   Testing (Foundation)

 XE "testing" Systematic testing would prevent users from accidental detection of errors. However, it requires a deep understanding of the underlying concepts and the impact for testing procedures. It also influences the machinery necessary to perform those tests.

There are different aspects to analyse when it comes to testing:

· test procedures, i.e., different ways to test interfaces

· conformance testing, i.e., horizontal and vertical tests

· testing real interfaces/applications vs. documentation

· testing aspects of the different terms

These aspects are analysed in the following:

 AUTONUMLGL   Test Procedures

 XE "testing:procedures" Below we list three distinct testing activities
. the list is not inclusicw but provides examples for discussion.

a) the IHE connect-a-thon

b) mass-testing (AHML at University of Ballarat, Australia)

c) HL7 certification (e.g. ZTG in Germany)

All three are orthogonal to each other, i.e. none of them can replace another. The differences are as follows:

 AUTONUMLGL   IHE Connect-a-thon

 XE "connect-a-thon" The IHE Connectathon is the healthcare IT industry's only large-scale interoperability testing event. Connectathons are held annually in Asia, Europe and North America. During the Connectathon systems exchange information with complementary systems from multiple vendors, performing all of the transactions required for the roles they have selected, called IHE Actors, in support of defined clinical use cases, called IHE Profiles. 

The Connect-a-thon participation is a pre-requisite for the IHE showcase demonstration at the annual conferences of the Healthcare Information and Management Systems Society (HIMSS) or World of Health IT (WoHIT).

Neutral persons – so-called monitors –check whether the specification is fulfilled. Due to the huge amount of tests performed within that week (>1000 test) it is almost impossible to verify all details. Therefore, testing is reduced to fundamentals. Typically, a test is successful if an interaction could be performed without visible problems. The result of a successful test is an IHE integration statement indicating the vendors software product and the IHE actor that has been tested. the depth of testing is precursory - generally only glaring incompatiblities are detected.

Furthermore, a vendor may use a connect-a-thon for two different purposes. He may decide to present a prototype in order to participate in demonstration, or he may want to test his pre-release software module. However, in principle a connect-a-thon performs a best-case (positive) testing.

 AUTONUMLGL   Mass testing

 XE "AHML" The Australian Health Care Messaging Lab (AHML) at the University of Ballarat performs some kind of mass-testing, i.e., a huge set of generated messages are tested randomly against a constrainable profile issued by a specific realm, e.g. nation or hospital chain.

 AUTONUMLGL   HL7 Certification

The statement of a certificate is “that with a reasonable amount of efforts no errors could be detected”. It does not state, that a software module is free of errors. 

A connect-a-thon does not provide a certificate. IHE as well as HL7 has always stated not to perform certification! Currently, the only know organisation providing such a test is the ZTG in Krefeld, Germany, which issues their own label.

The CCHIT in US also performs a certification.

Therefore, the tests have to cover all possible facts including handling errors. (Here a message with structural, syntactical and semantical errors is meant – not a normal error messages.) This include the presence of all required elements, the absence of all forbidden elements, checking occurrences defined with cardinality, evaluation of conditions, min/max length of all elements, use of the correct vocabulary for all tables - just to name a few.

 AUTONUMLGL   Conclusion

From this perspective, all three types of testing are orthogonal to each other and therefore necessary to achieve interoperability.

 AUTONUMLGL   Conformance Testing of Profiles

 XE "testing:conformance" 

 XE "conformance:testing" Currently, two different conformance testing approaches exist:


a) horizontal


b) vertical

Both are orthogonal to each other. The differences are as follows:

 AUTONUMLGL   Creation of Profiles

How does the development of interfaces take place?

Typically, a vendor implements the standard, hopefully in a conformant way (see Figure 11, dashed arrows). Therefore, he can create a constrainable or even better an implementable profile based on what he has implemented.

For a specific scenario, a specialised constrainable profile may exist. The profiles of the sender and the receiver should be a specialization (shown as arrows) thereof by adding constraints (dashed arrows) which is at least the most important requirement in order to establish a successful communication.

In return the interfaces should be conformant to both, the standard and the realm specific constrainable profile, in parallel.

It can be expected, that both vendors (for the sending and receiving application) have chosen to add a different set of constraints. Therefore, the profiles are most probably not identical
. The addition of constraints is of course oriented on the requirements of the underlying application.
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Figure 11: Profile

Hence, the question may arise, what kind of constraints is allowed to be added to a constrainable profile in order to claim conformance in the end? E.g., is it allowed to either increase or decrease the length of a field? 

Successful communication can take place if the profiles of the two applications are conformant to each other even if they are different.

When it comes to testing, the message instants must conform to the requested profiles – whether they are referenced in a message or not.

 AUTONUMLGL   horizontal testing

testing sender against receiver

 AUTONUMLGL   vertical testing

testing (implementable) profile against underlying (constrainable) profile

 AUTONUMLGL   Test interfaces vs. documentation

tbd

"conformance levels" (HL7 v2.8 proposal #605)

correctness
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Figure 12: testing interfaces/application vs. documentation

liability of documentation: if part of a contract

 AUTONUMLGL   Testing the different aspects of terminology

 XE "testing:different defined terms" This section deals with the results of testing the terms as explained above.
 AUTONUMLGL  Testing null values/flavors

tbd XE "testing:null values/flavors" : the conformance profiles have to mention – somewhere – whether null values/flavors are supported or not.
 AUTONUMLGL  Testing Optionality hierarchically

 XE "testing:optionality" within hierarchy: adding constraints:

between user (constrainable profile) and vendor (implementable profile)

	higher level profile
	R
	R
	RE
	RE
	O
	X
	X

	addt'l constraint profile
	R
	RE, O, X
	R, RE
	O, X
	R, RE, O, X
	R, RE, O
	X

	result
	(
	(
	(
	(
	(
	(
	(


Table 7: Testing Optionality hierarchically

 AUTONUMLGL  Testing Optionality as Sender/Receiver (Behaviour)

 XE "testing:sender/receiver behaviour" This clearly is something that requires clarification. What has been discussed is the following:

1) RE is generally tested in the same way that R is tested. The exception is that R should not be allowed to be empty in the resulting transaction (clearly user interface is not dictated). Therefore, it must be tested twice – with and without a value.

2) R2 is generally tested in the same way that O is tested. A vendor has an option what to implement. But once he has decided, it cannot be changed afterwards, i.e. he either implements "R" or "X". In both cases one should be aware of the attribute being sent in a non-conformant encoding such as a private data element.

3) R2 could be poked by the tests. That is to say that the products should be encouraged to try to send R2 attributes and allowed to not show only after giving the tester good reason why the attribute could not be sent. In many cases this is due to system workflow, user-interface, or capability constraints. Almost any excuse would have to be accepted as reasonable.

 AUTONUMLGL  Sender/Receiver Incompatibilities

The different options for optionality may have an impact on message exchange. This section should elaborate on the different pairs. The following table does not take care of conditions:

	sender
	receiver
	result

	O
	R
	information may be missing on receiver side

	O
	RE
	information may be missing, but receiver can handle it

	O
	O
	undetermined

	O
	X
	no problem

	R
	R
	ok

	R
	RE
	information may be missing, but receiver can handle it

	R
	O
	undetermined

	R
	X
	receiver will drop information

This kind of behaviour should be disallowed (if the underlying profile requires it) as the receiver is ignoring the information.

	RE
	R
	problem: information may be missing on receiver side

	RE
	RE
	ok

	RE
	O
	ok

	RE
	X
	ok

	X
	R
	violation: missing information on receiver side

	X
	RE
	violation, but receiver can handle missing information

	X
	O
	undetermined

	X
	X
	ok


Table 8: optionality combinations

Open Issues: What is a violation? We haven't distinguished between horizontal and vertical testing of profiles. This should be separated!

 AUTONUMLGL  Testing Length

 AUTONUMLGL  vertical: constrainable vs. implementable profile

 XE "testing:length" 

 XE "length:testing" Implementable profiles with the supported length specified may delegate this testing to tools like the messaging workbench (MWB XE "MWB" ) which will compare the profiles of sender and receiver.

If those profiles are not available, the only prevention is a systematic testing of:

	storage capabilities
	each application must provide the details.

	maximum length
	What is the maximum length for a certain information that a single application can send in an environment

	minimum length
	According to the previous facts this analysis is of lower importance. It may be interesting for applications entering an existing environment. Then it is important to know the minimal length this application must support for this element!


Table 9: testing length

 AUTONUMLGL  horizontal: Sender vs. Receiver

tbd

	
	Sender
	
	Receiver
	Consequence

	implemented min. Length
	n
	<
	m
	error

	
	n
	=
	m
	ok

	
	n
	>
	m
	ok

	implemented max. Length
	n
	<
	m
	ok

	
	n
	=
	m
	ok

	
	n
	>
	m
	error


Table 10: testing possible combinations of implemented length

 AUTONUMLGL  Testing Truncation

 XE "testing:truncation" 

 XE "truncation:testing" 
 AUTONUMLGL  Testing Cardinality

tbd XE "testing:cardinality" 

 XE "cardinality:testing" 
	
	base profile
	profile under test
	test result

	cardinality
	[0..0]
	[n..m]
	error, if n<>0 or m<>0

	
	[0..1]
	[n..m]
	error, if n<>0 or m>1

	
	[0..x]
	[n..m]
	error, if m>x

	
	[1..1]
	[n..m]
	error, if n<1 or m>1

	
	[1..x]
	[n..m]
	error, if n<1 or m>x


Table 11: testing cardinality

 AUTONUMLGL  Testing Conditions

How can one decide whether a condition is met or not? Therefore, a condition should be testable with the information contained in the message. It is hard to check external information (real world events) which is not modeled internally.

 AUTONUMLGL  Testing Data Types

 XE "testing:data types" 
 AUTONUMLGL  Testing Vocabulary

 XE "testing: vocabulary" 
 AUTONUMLGL  Testing Encoding

 XE "testing: encoding" 
 AUTONUMLGL   Practising Testing

The following tables provide an overview of the options for a behavior. If this behavior is acceptable for a specific optionality this is marked with "Y". Perhaps this section is overlapping with the previous one?

	Sender Behavior
	R 
	R2
	RE
	O 

	Test 1: Tester informs the system that the value of the attribute is “X”.

(This might be through paper, through another transaction, through configuration, or through some mechanism defined in the test plan.)

	a) Produce a message containing the attribute with a value of X
	Y
	Y
	Y
	Y

	b) Produce a message containing the attribute with a null value
	
	
	
	

	c) Produce a message not containing the attribute
	
	
	
	Y

	d) No message (reject transaction)
	
	
	
	

	Test 2: Tester provides sender no information about the value of the attribute

	a) Produce a message containing the attribute with a value of X
	
	
	
	

	b) Produce a message containing the attribute with a null value
	
	Y
	Y
	Y

	c) Produce a message not containing the attribute
	
	
	
	Y

	d) No message (reject transaction)
	Y
	
	
	


Null* is any null type supported by the underlying protocol.  If the underlying protocol does not support null types, then a missing value is permitted.

	Receiver Behavior
	R 
	R2
	RE
	O 

	Test 3: A message is received containing the attribute with a value of X

	a) Process the message using the value in the attribute.
	Y
	Y
	Y
	Y

	b) Process the message ignoring the value in the attribute (use null or default)
	
	
	
	Y

	c) Process the message ignoring the attribute
	
	
	
	Y

	d) Reject the message as invalid
	
	
	
	

	Test 4: A message is received containing the attribute with a null value.  (This test does not apply to protocols that lack the null concept.)

	a) Process the message using the value in the attribute.
	
	
	
	

	b) Process the message ignoring the value in the attribute (use null or default)
	
	Y
	Y
	Y

	c) Process the message ignoring the attribute
	
	
	Y
	Y

	d) Reject the message as invalid
	Y
	
	
	

	Test 5: A message is received missing the attribute.

	a) Process the message using the value in the attribute.
	
	
	
	

	b) Process the message ignoring the value in the attribute (use null or default)
	
	
	Y
	Y

	c) Process the message ignoring the attribute
	
	
	Y
	Y

	d) Reject the message as invalid
	Y
	Y
	
	


This is for discussion purposes.  There is not yet agreement on the behavior.  These correspond to my initial proposal and now incorporate a proposed management of null/missing for various protocols.

	Test
	IHE Type
	Acceptable Result(s)

	Tester informs the system that the value of the attribute is “X”.

(This might be through paper, through another transaction, through configuration, or through some mechanism defined in the test plan.)
	R
	A message containing the attribute with a value of X

	
	R2
	A message containing the attribute with a value of X

	
	RE
	A message containing the attribute with a value of X

	
	O
	a) A message containing the attribute with a value of X

Or

b) A message missing the value.

	Tester provides sender no information about the value of the attribute
	R
	No message (reject transaction)

	
	R2
	A message containing a null

	
	RE
	A message containing a null*

	
	O
	A message missing the value, or a null*.


Null* is any null type supported by the underlying protocol.  If the underlying protocol does not support null types, then a missing value is permitted.

Tests for receiving systems

	Test
	IHE Type
	Acceptable Result(s)

	The message sent contains an attribute with a value of X
	R
	The message is processed using the value in the message.

	
	R2
	The message is processed using the value in the message.

	
	RE
	The message is processed using the value in the message.

	
	O
	a) The message is processed using the value in the message.

Or

b) The message is processed using a null or missing value for the attribute. 

Or

The attribute contents may be ignored.

	The message sent contains an attribute with a null value.  (This test does not apply to protocols that lack the null concept.)


	R
	The message and transaction are rejected as invalid.

	
	R2
	The message is processed using a null or default value.  

	
	RE
	The message is processed using a null or default value.

 Or

The attribute contents may be ignored.

	
	O
	The message is processed using a null or default value.

Or

The attribute contents may be ignored.

	The message sent is missing this attribute.  
	R
	The message and transaction are rejected as invalid.

	
	R2
	The message and transaction are rejected as invalid.

	
	RE
	The message is processed using a null or default value

Or

The attribute contents may be ignored.

	
	O
	The message is processed using a null or default value

Or

The attribute contents may be ignored.


	

	It must be verified, that those results are acceptable!
Furthermore, given the optionality "R+" will change the results!
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 AUTONUMLGL  Optionality: Distinction between RE and R2

The first subsection reflects the initial discussion between the experts. However, we have to come to a result for the use in Technical Frameworks.

 AUTONUMLGL  Discussion
The discussion between IHE experts resulted in the decision that there is indeed a difference between RE and R2, and that we thus would need BOTH
. Where RE could possible not be known by the sender and could be seen as very close to R2, the difference between the two is seen more in the variability allowed by the sender. In the case of R2 the sender must send something if he has implemented
 this element. In the case of RE, it is possible that the attribute field would be not sent at all. This depends on the encoding rule, i.e., whether they allow for empty fields. For example: In XML, empty attributes are often not encoded/expressed at all. 

	Optionality
	Meaning
	Comment

	R
	Required and can not be empty
	This field must be implemented to make an interaction possible.

	RE
	Required and can be empty
	The communication mechanism of the field with an optionality RE has to be implemented by the software vendor (option B or C above in Figure 1). In specific situations however, the field can be empty and has to be transmitted as such (e.g. the maiden name is not filled in).

	R2
	Required only if the value is known
	R2 defines the communication mechanism for fields that will always be present in certain types of applications and always absent if others. E.g. if a clinical systems does not offer any possibility to capture the patient’s insurance information, the associated information can not be transmitted.

If the vendor has decided to implement this element he must send a value. But he can also decide to not support it. Therefore, this field is system-depending, i.e. one system will always send it, others never.

	O
	Optional
	For fields with the optionality “optional”, the vendor can decide whether he wants to support it or not.

Therefore, he has to constrain it to either "R", "RE", "R2" or "X".

	X
	not supported
	This field is definitely not supported by an application. Therefore it will always be empty.


Table 13: Distinction between RE and R2

One of the important factors we determined is that we also have to make it clear to IHE Profile writers that one can only move an attribute to a more constrained value and can not relax. Further it needs to be clearly understood that RE is more constrained than R2 is, although there are cases where RE and R2 are indistinguishable on the sending side.

This has also an impact on testing.

 AUTONUMLGL   Definitions from Technical Frameworks

ITI 2:3.23.5.2.3 (Context of PWP query)

The Personnel White Pages Directory shall contain valid values for these attributes if the value is available. These attributes are sufficiently useful that the provider should utilize it in the defined way. Personnel White Pages Consumers should expect that the information in these attributes are valid, but shall be robust to empty values.

ITI 2: Appendix C

This is an IHE extension. If the sending application has data for the field, it is required to populate the field. If the value is not known, the field may not be sent.

(Editor’s note: This is in the HL7 section of profiling)

Rad 2: 2.3

This is an IHE extension. If the sending application has data for the field, it is required to populate the field.  If the value is not known, the field may not be sent.

(Editor’s note: Same as ITI; this falls under HL7 profiling)

Lab 3: 2.2.1.1

In a note: The usage requirement ‘R2’ is a synonym of the usage requirement code ‘RE’ which appears in the volume 2 of this TF. R2 is retained in this volume 3 for consistency with all other content profiles specifications across IHE domains.

Lab 2: 2.3.1 (RE, not R2)

Required if available. The element may be missing from the message, but shall be sent by the sending application if there is relevant data.  A conformant sending application shall be capable of providing all "RE" elements.  If the conformant sending application knows the required values for the element, then it shall send that element.  If the conformant sending application does not know the required values, then that element may be omitted.

Receiving applications will be expected to process (save/print/archive/etc.) or ignore data contained in the element, but shall be able to successfully process the message if the element is omitted (no error message should be generated if the element is missing).

PCC 2: 3.3.1

Data elements that are marked required if known (R2) must be sent when the sending application has that data available. The sending application must be able to demonstrate that it can send all required if known elements, unless it does not in fact gather that data. When the information is not available, the sending application may indicate the reason that the data is not available.
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� Please notify about missing terms!


� When talking about "database" this document has in mind any means to store information internally, no matter which way this is achieved, or to use this information at all. Typically, one will think of relational databases, but other ways (e.g. files, USB-sticks, flash memory) are possible as well. From the perspective of this document this is of no relevance.


� Perhaps timestamps may represent information of this kind?


� So, whatever is typed into a certain field will be transferred – in more or less the same way – into a field of the database. Whether it is taken directly or indirectly or combined with other information does not matter at this point.


� These are services running at scheduled times.


� We should add a mark to explore it later.


� Quite often, the two double quotes are misinterpreted as null values!


� There may be other options to achieve this goal, but these are out of scope of this document. 


� Only if each message is a complete "transaction" on its own - which is the case for HL7 but not for DICOM. For example, the sequencing of image transmission (storage), MPPS and Storage Commitment is undefined for an IHE Modality actor, and so is the mapping between transactions and DICOM network associations (TCP connections). Therefore, the result is not always easy to determine, but of course more than two systems are even more complex.


� In this document we only talk about messages but everything is also valid for documents as well.


� Though I am using the means of class diagrams, this is not a real class diagram, because a conflicting profile does not inherit all the properties, so that it cannot be specialization!


� For HL7 v2.8 a proposal is on the table to discuss and introduce null flavors. But as of today it is not introduced in HL7 v2.x yet.


� Rob Snelick is putting together a white paper that talks about testing environments and their objectives.


� It is not correct, to conclude from missing documented profiles for an implemented interface (of sender or receiver) to profiles being conformant to the requirement based on mere claims issued by the vendor!


� We do not have a null flavor in v2 messaging! All we can is to send a delete indicator (two double quotes), but this is different from null values. There is a proposal for v2.8 on the table dealing with null flavours.





�PAGE \# "'Seite: '#'�'"  �Seite: 19���This should probably be inserted into the HL7 V2 conformance section. We should also note that the “conformance profile” is the governing document even if it is in contrast with the standard.


�reorganisieren -> wegfallen!


�PAGE \# "'Seite: '#'�'"  �Seite: 19���how to test


�PAGE \# "'Seite: '#'�'"  �Seite: 22���here we are using the terms of a specific standard. Shouldn't this be replaced by something independent? We have to check with null values.


�PAGE \# "'Seite: '#'�'"  �Seite: 22���must be checked! Refers to the original discussion as listed in Appendix A.


�PAGE \# "'Seite: '#'�'"  �Seite: 24���clarify and define


�PAGE \# "'Seite: '#'�'"  �Seite: 35���Rob: Need both where, in IHE? Currently IHE does not recognize RE. Also, when building an XML profile, what does R2 equate to, RE. What is the ramification of this? (FO: this is the reflection of the discussion)
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