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· Looks like it is currently supported.
· Hans to send sample.

· Usage Notes Status
· 
[image: image1.emf]Clinical Statement  Pattern Usage Notes (draft v0.1).doc


· Attribute Level Descriptions Status
· CS Pattern Discussion
· 
[image: image2.emf]D:\data\SROs\ Message-Service-Content Position.ppt


· Vocabulary Harmonization
· Mood code vocabulary needs to be raised as proposals.  Described in the model.
· 
[image: image3.emf]OO-200908-01-CLUS TER.doc
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Clinical Statement Pattern Usage Notes, draft v0.1

As stated in the scope of Clinical Statement, the purpose of the pattern is to allow consistent design of clinical models. In use, the pattern is similar to a D-MIM. It is never used directly but is a model that other models are derived from. 


The concept of a “pattern” is not properly defined in HL7, but the difference between it and other models is mainly one of coverage. A model derived from a D-MIM can only have content that is in that D-MIM. With CSP your model can be fully derived from the pattern, or just a part of your model may be, that part that is considered “clinical”. The Clinical Statement Pattern is only intended to apply to “clinical” parts of a model. This is a somewhat circular definition, and the word “clinical” has different meanings. 


The CSP model diagram appears to be “exclusive”, because, like all current RIM models, it has no “exit points” pictured. In the case of CSP this is an illusion created by the conventions of the current tools. CSP only applies to parts of models. It applies to groups of classes that are "clinical", notwithstanding the difficulty of defining "clinical". Naturally, this definition has gray areas, but models or areas of models that are "not clinical" or are clearly not modelled in CSP are not forbidden in any way by CSP. They are just not mentioned. 


Where CSP does apply (or is applied) the intention is it should apply perfectly. You either conform to the pattern, or declare that the pattern doesn’t apply to your model or model fragment. It is not intended that you use the Clinical Statement Pattern, but then vary the class definitions and attributes to suit. The concept of model conformance and derivation is covered in other HL7 references, the Refinement, Constraint and Localization guide, with extra information in the HDF, and Core Principles documents.

If a model has areas that are similar to Clinical Statement, then the intention is that those be modelled consistently with CSP. This should be a fully conformance, with no extra attributes or cardinalities. 

CSP is not meant to replace the RIM. CSP exists to illustrate good practices of modelling. It is not meant to exclude anything from the RIM, but does only include RIM features that have been encountered in the clinical domains brought forward to the CSP WG. The RIM has multiple ways of doing the same thing and some concepts and combinations of concepts appear unnecessary for clinical data. CSP evolves however, and additional RIM attributes and classes can be added, at the appropriate points of the model where they are shown tro be necessary, via a change control process. No RIM attribute is forbidden in principle, but many are only appropriate in some circumstances. It is allowing these known good combinations and downplaying others that CSP is about.


Unfortunately at this time there is no tool based way in HL7 to check conformance of one model to another. There is nothing unique about CSP in that respect. It is a manual task to ensure that your model is a true derivation, with the difference that CSP may only apply to some parts of the model. 


Although the typical way to use CSP is similar to a D-MIM, other methods are possible. In particular CSP can be used as a CMET ([reference]), and plugged into your model directly. This is of course really a CMET that has been itself been derived from the CSP “D-MIM”, but with no changes. It is the CSP instantiated as a usable model rather than a pattern to derive from. The CSP CMET acts exactly like any other CMET, albeit a large one. For most uses the CMET is overkill and a more constrained model appropriate to the specific domain is preferred. In practice people create CMETs that are CSP conformant, and use those for the clinical parts of wider models. An alternative is just to model part of a wider model as CSP conformant, this being equivalent to putting the contents of the CMET directly on the main diagram. Essentially CSP is just being used as a guide to modelling the clinical part of your model.

CSP can be used as an HL7 Template, or more likely can be used to create a more specialised HL7 template. This is not the place for a full description of HL7 templates (see template spec [reference]), but in basic terms an HL7 Template is a RIM based model that is applied on top of another RIM model. It can be in the form of a series of RIM compatible assertions (commonly seen in CDA templates eg CCD), or it can be a graphical RIM based model. Any RIM model can be used as a template. All HL7 CMETs for instance are capable of being used as templates, as is the CSP as a whole, or any model derived from it. 


To use an HL7 graphical template on an existing model, the Care Provision model for example, you simply create another RIM based model that is a true constraint of Care Provision (for example, a lab test battery). Your implementation guide then states that all messages must conform to the Care Provision model in the normal way, and additionally, the parts of message instances that deal with lab tests, must conform the diagram of the lab test battery template. This does not mean that all parts of a Care Provision must look like lab tests, only the parts of it that you specify. 


Following this analogy, you can use the whole of CSP as a template and apply it to just clinical parts of other models. Or, more likely, you would derive a clinical model from CSP and apply it as a template onto some part of a larger model. A whole series of different CSP derived templates can be used on top of a model (such as CDA) to describe the various clinical data sets that are needed.

Unfortunately there is no tooling that directly supports checking of the clinical part of the message against the template, but it is possible to create XSD schemas to do this second stage validation in addition to the normal HL7 XSD check. 


To do:


The edges of CS


Austin’s guidelines about exiting the pattern


How to find, how to cross


Short Usage Walkthrough? Or is this just duplicating the Constraint and Localisation:


Start from scratch


There is no easy way to start from one model and create another in HL7


Starting from the actual CS model probably won’t help


But you can…CS isn’t here to say how to model


If your model is large in scope, eg a DMIM, or itself covers much clinical scope,  you may just want to subtract a few classes and unroll a few others.


Draw classes, keeping to the CS pattern


Constrain, unroll, refine

Add non-CS parts as needed, or add model fragment to an non-CS model.
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To Document, Message, or Service?
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Problem Statement

		Today it is challenging to clearly understand when to use a message, a service, or a document to communicate certain data.

		Rene Spronk cumulated various discussions and produced the following whitepaper

		http://www.ringholm.de/docs/04200_en.htm 

		John Koitsch created a document as well

		However, questions still remain.

		The following slides attempt to put keywords and definitions from Siemens perspective that we then can move forward into our conversations in the Industry to better shape and remove the confusion.
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Enterprise Integration using



Objects, Messages, or Services: 



A Comparison


1 Introduction


Objects, messages, and services each represent an approach to enterprise integration. (NOTE:  the term ‘services’ is used here in a formal sense as defined in this discussion rather than in the more generic, technical implementation sense (e.g. web services) in which the term is often used.)  In particular, each approach may be used as part of an overall analysis, design, and implementation strategy to solve the complex, multi-dimensional problems that are often somewhat simplistically collected under the single rubric of ‘enterprise application integration strategies.’ However, the idea of fulfilling the interface requirement as a first-class activity tends to invert many software engineering practices. By making the specification of a given service important, the Enterprise is made a first-class citizen as realized through an enterprise architecture. 


It should be noted that these three paradigms – objects, messages, and services – are  not mutually exclusive, i.e. each paradigm carries with it aspects of the other two. For example, a service paradigm still uses objects to expose interfaces, objects irrespective of ‘formal’ service notions still provide ‘services’ (in the most generic sense of the term), and messages are passed between objects to invoke advertised object capabilities.  In fact, the contrasts between the three paradigms arise primarily from differences in granularity, focus, and definitional scope. This discussion compares and contrasts the three paradigms in the context of enterprise application integration, making a final recommendation that services constitute a superior approach in multi-enterprise, complex ‘business’ contexts such as that which characterizes the community-of-interest of the NCI and caBIG™. 


2 The Nature of Software Development and Integration


Enterprise software is – at least in intent – designed, implemented, and deployed to address a business need of one or more enterprise stakeholders.  Unfortunately, the understanding of the details and subtleties of the business-need-of-interest, although possibly well-understood by other enterprise stakeholders (e.g. users), may not be well understood by those tasked with the development of the technology solution targeted to support the business need.  In particular, details surrounding business context, exception pathways, data semantics, and interaction variability, although essential for a successful technology solution, are often not adequately communicated to the development team. This does not happen for lack of commitment on the part of the stakeholders, but rather for lack of a methodology which clearly and crisply links business need to technology solution. Thus, even within a single notional “project,” there is often a significant gap between the resources who understand the Problem (and therefore inhabit the Problem Space) and those responsible for crafting the Solution (and therefore inhabit the Solution Space.)


In addition, as if the complexity of communication between the Problem Space and the Solution Space is not difficult enough,  no single developer would -- or could -- create all of the components necessary for a given enterprise-level system, especially in large projects within or between large enterprises. As a consequence of this essential ‘compartmentalization of development tasks,’  the development of visible, functional application code necessarily happens in parallel with the creation of communication pathways and shared (or assumed) understanding within or across development teams.  


The idea of “Design-by-contract” was first formally articulated by Bertrand Meyer nearly 20 years ago.  As it is applied to enterprise (application or component) integration, the term denotes the idea that software components should interact by voluntary participation in a well-defined contract. That is, these software components should realize certain essential characteristics of these contracts. Referring to Martin Fowler’s Accountability Pattern, one would identify one of two components participating in the contract as the Commissioning Party (the CC in the interaction) and the other as the Responsible Party (the RC). These concepts provide some basic background that can aid in having this discussion, and so these terms will be used below. 


2.1 The Semantics of Software Integration



(NOTE   For the purposes of capturing the essence of the hidden and expressed meanings of integrating disparate system components, a component requesting capabilities from another will be referred to as a Calling Component (CC) while the component to whom the request is directed will be referred to as the Receiving Component (RC) in the following discussion.)



Irrespective of any ambiguities that may exist between the Problem Space and the Solution Space, one thing remains crystal clear to the developer of a technology solution involving integration of more than one component (regardless of the granularity of that component):  the rules by which the software components communicate with one another. Often, the specifics of these rules are enumerated within the grammar of the development language (e.g. Smalltalk, Java, C#, etc.).  If the rules are not language-specific they are ‘paradigm-specific’ (e.g. J2EE, .NET, or COM, etc.). These rules, by definition, must be rigorously and judiciously observed by developers as a matter of course in writing software whenever a need to separate concerns requires a separation of components. The verification as to whether or not these rules were correctly and completely followed happens when source code is compiled and/or executed .  (NOTE:  although certain types of errors can be found at compilation time, others can only be discovered at run-time
).


Regardless of the language or paradigm, the effort of integration can be subdivided into four related dimensions of definitional/specification effort, i.e. “things the developer must know to accomplish component-to-component integration/communication”:



1. Integration Context Semantics


2. Informational Semantics


3. Functional Semantics


4. Behavioral Semantics


To reiterate:  Integrating two (or more) software components, regardless of granularity, requires that each of these four aspects of meaning (semantics) be well understood, i.e. any ambiguity in any of the four specifications will result in integration/interoperability errors in certain (possibly not initially but ultimately well-defined) situations.   It is also important to recognize that in a particular context, developers work to understand each of the four dimensions only to the extent necessary to accomplish their particular development task, an extent which may not be sufficient to eliminate semantic ambiguity in the integration effort.


Integration Context  Semantics:



The first dimension, integration context semantics, is, in some sense, the raison d’être for software integration, i.e., the reason one is connecting the software components in the first place. Examples include leveraging some analytic capability foreign to the CC but resident in a known RC, accessing a database, or manipulating a business process across organizational boundaries, etc..  Historically, relatively lack of traceability (discussed in more detail in a subsequent section) between the business Problem and the technical (integration) Solution – and the various assumptions on both sides of the equation that are not explicitly defined or expressed – are one of the biggest causes of integration problems following initial development.



Informational Semantics:


The second dimension, informational semantics, involves defining meaning (and ultimately the structure of) the static data that must be exchanged by the integrated components to support the integration context. This ranges from primitive data types to rich structures laced with hidden meaning. Failure to disambiguate the static data (and associated meta-data) ultimately leads to the integrating components ‘misunderstanding’ the meaning of the exchanged static structures.



Functional Semantics:



The third dimension – functional semantics -- defines the explicit operations that are exposed by the RC, i.e. the universe of behavior that the CC wants/needs to access. These operations define both the specific expected behaviors of the RC for the CC to examine as well as the specifics of data/meta-data elements that are passed in to or out of each operation, i.e.,  the information necessary to facilitate some expressed behavior that is supported within the integration context.




Behavioral Semantics:



Finally, the interaction’s behavioral semantics specify the internal behavior that the RC uses to perform the exposed/defined operations. In some cases, this behavior is relatively simple.  However, it is not uncommon that there are levels of behavior ‘hidden’ behind/within other operations, e.g. calls to other components, private object methods, etc.. It is this ‘hidden behavior’ that often causes untold headaches for developers trying to understand apparently well-understood component integration scenarios when, in fact, the scenarios produce unexpected results.


2.2 Business Context and System Boundaries



Components can be combined into subsystems, and subsystems into systems. Systems are defined within some business context. For example, a set of software components that defines a means of admitting patients can be thought of as a Patient Admitting (business) system. This system may provide for integration by defining a number of components that could be accessed by other systems’ components. These other systems would have some dependency on some functionality associated with Admitting a Patient. 


The integrating context for the CCs (that may, in fact, be systems themselves) is synonymous with the business context of these outward facing components of the Patient Admitting System. The integrating context of components within the Patient Admitting System would most likely include various behavioral aspects associated with the admitting of patients. More granularly, the functionality and information requirements for integrating with the Patient Admitting System would be scoped by the business / integrating context of the system. For example, the outward facing components of the system might define the function “Admit” or “Transfer” or “Discharge” while the information requirements of the integration might be some representation of a “patient.” In sum, the actual mechanics of the operation cannot be unambiguously separated from the integration context, i.e., “why” the component is being called in the first place.


The following table demonstrates how this system (the RC) would map the four dimensions of integration semantics.


			Semantic


			Expression by the System





			Integration Context 


			“admit a patient”





			Information


			Patient data/meta-data





			Functional


			search for existing patient, create new patient, etc.





			Behavioral


			call MPI service, call Create Patient EHR service, Audit, etc.








Table 1: The four dimensions of integration semantics defined for the example RC system


3 Contract-based Integration, Objects, and Messages


In theory, contract-based integration takes into account all of the semantics of integration, i.e. it facilitates the robust and non-ambiguous definition of the four ‘dimensions of integration’ discussed in Section 2. In practice, however, integration using only (fine-grained) objects and/or messages can only facilitate participation in a given contract to a limited fashion due to limitations which arise from the inherent structure of these two integration paradigms.  The following sections discuss these limitations as a prelude to identifying service-based integration as the preferred methodology for building robust integration architectures based on contract-driven considerations.


3.1 Object-to-Object Integration



Objects are reusable software components, that can be, in addition to being able to be utilized in different contexts, can also be utilized (“called” or “invoked”) by other objects. This utilization between two objects is, in fact, defined by contracts   In object-to-object integration, objects expose a contract (usually called an interface) that explicitly defines the functional and informational semantics involved in entering into an ‘integration contract’ with that object
. Therefore, the notion of contract-based integration forms the foundation of software development in general, and of object-oriented development in particular (e.g., as embodied in third-generation languages such as Java, C++, C#, etc.)  (It should be noted, however, that Meyer believes that most object-oriented languages  a priori contain insufficient semantics/grammatical constructs to completely define a non-ambiguous contract.)


Various contract-based frameworks for object-to-object integration have emerged over the years, the most widely adopted of which include J2EE, COM, COM+, DICOM, and CORBA.  Common features of each framework include a means of registering objects (and their interfaces), and for accessing objects via the advertised interfaces for reuse across system boundaries. Actual run-time usage of a registered object usually means defining (in run-time code) some part of the integration context and the RC’s exposed operations, as well as specifying the requisite information components that will be either sent by the CC to the RC, or received by the CC from the RC.  Thus, the frameworks leverage one of most powerful characteristics of object-oriented design: encapsulation. 


Unfortunately, however, each of the object-to-object frameworks for enterprise reuse suffers from several shortcomings, the most important of which are technology dependency and technology centricity. The term ‘technology dependency’ indicates that the framework, in fact, demands that all objects participating in a given integration be developed on the same technology (i.e. same development language or common run-time mapping framework). Recent advances in the utilization of ‘byte-code-based languages’ like Java and most notably C# (within the .NET framework) can, to a large extent, overcome the technology dependency weakness of object-to-object frameworks.  However, the problem of ‘technology-centricity’ remains.



The term ‘technology centricity’ refers to a much more fundamental problem with object-to-object integration strategies, i.e. that of defining the integration context by means of the technology rather than vice versa. This perspective thereby prohibits (or at least severely clouds) the very real issue of providing explicit traceability between the business context (the Problem Space) and the technology solution (the Solution Space).  In other words, given that the primary motivation of enterprise integration is developing a Solution that solves a particular enterprise business problem, the commitment to technology centricity overlooks the fundamental (and critical) relationship of ‘technology integration context supporting business integration context’ rather than the reverse.


More specifically, within a business context, it may be inappropriate to define technology at all:  e.g., a system’s trading partners may have applications written in different languages or use different integration frameworks altogether.  Referring back to the Admit Patient business context (discussed above), all of the effort to build, compile, test, and register some set of components to admit, transfer, and/or discharge a patient could be for naught because other teams who might potentially utilize the Admit Patient component are not clear on the four dimensions if integration semantics of the ‘Admit Patient contract’ because these semantics cannot be unambiguously expressed at the object level within a traditional object-oriented framework, even one geared towards enterprise integration.   Restated, development teams not directly involved in the design and construction of the Admit Patient component (object) will lack sufficient specifications to non-ambiguously determine why the component was built in the first place or what it means to enter into an “admit a patient contract.” To summarize, the very aspects of objects that provided a large set of patterns for integration actually obscure the reason for the integration in the first place.   Specifically, the following deficiencies are characteristic of object-to-object integration:



· The intersection between business context and integration context is not specified.


· A particular object (or set of objects) is not bound to a particular business context.



· Contract-based responsibilities for a given object in the context of a specific interaction are not explicitly defined.  For example, is an object intended to encompass the act of admitting a patient, or is it only a single part of a composition of activities that might admit a patient. Is an object authoritative for a particular system? Is it considered by CCs to be the only means of admitting a patient, for example, or are there other components that do the same thing?



· Objects generally provide fine-grained interfaces. This is, in fact, what is taught regarding software development to support an appropriate separation of concerns amongst objects. But these fine-grained interfaces naturally imply fine-grained usage, which can lead to shortcomings in distributed systems and transactions. For example, the computing power required to “call” an object on the same computer
 is an order of magnitude less than calling an object on a distant computer. As integration usually happens between computers (or between processes), this granularity issue directly affects the efficacy of the solution.



· Error handling (at the ‘business exception’ level) is not explicitly defined, e.g. how are errors within the business context communicated, and to what extent are specific errors within a component actually business errors (as opposed to technical errors)?


· An object’s encapsulation boundary means that objects are not required to define the behaviors that are hidden within its border. For the purposes of the contract, these behaviors are considered proprietary and are therefore subject to assumptions during run-time interaction scenarios.  To quote Wethern’s Law of Suspended Judgment:  “Assumption is  the Mother of all screw-ups.”


3.2 Message-Based Integration



Objects communicate by sending and receiving ‘messages,’ the CC first invoking an RC’s specific ‘responsibilities or capabilities,’ and the RC then (potentially) returning static data to the CC as a result of executing those responsibilities.  Therefore, messages are an integral part of contract-based integration.


When one talks about ‘message-based enterprise integration,’ the reference extends beyond the simple notion of ‘messages passed between objects as a result of an object-to-object integration strategy.’  In particular, the term denotes the situation where one or more messages are passed between system components based on a number of potential triggers including system state change, user action, internal system (non-state-based) rules or event triggers, etc.  For example, a set of  messages may be bound to a set of behaviors or operations that help to define the integrating context of a particular component (or set of components) whose granularity may vary from that of a single object to an entire system.  In particular, information is exchanged between various components as the essence of a particular integration context. 



Message-based integration attempts to overcome some of the deficiencies of ‘pure’ object-oriented integration through two mechanisms:



· Utilizing objects to build separated systems that force the definition of a business context. These separated systems integrate through the use of contracts, whether implied or explicit.



· Business context is described within a rich message which contains both the functional and informational aspects of the integration.


Therefore, message-based integration solves some problems.  However, it introduces others. In particular, since the functional characteristics of integration are implied in the message itself, it is not obvious how a given message relates to the entirety of the business context. For example, for a given message, the following questions are valid, but difficult to answer as a method of validating the actual context of business integration:


· What is being integrated by a given message? Why? 


· What functionality is being called? 


· What is the separation between the actual functional characteristic and the information that is supporting that functionality? 



To return to the notion of multiple developers working with multiple components for multiple systems within an enterprise, these questions create a friction that grows exponentially as the complexity/scope of enterprise integration increases. At its worst, message-based integration hides things to such an extent that the loss of a developer requires the re-tooling of all messages that support a given business integration.



3.3 Service-based Integration


In some ways object-oriented design is such a powerful notion that it is tempting to simply leverage its strengths wherever possible figuring that it will provide the necessary aspects of both messaging and services (at least in the generic sense) along the way.  In particular,  object-to-object integration requires messaging, and, as a consequence, systems built with objects are integrated using messaging.  Furthermore, object-to-object integration is based on contracts, and so object-level contracts are used and reused and extended to support system integration.   Missing, however, is a consistent mechanism for communicating the four-dimensional integration semantics.   


Service integration strategies leverage most of the characteristics of the objects with which they are built, and utilize well-defined messages within a contract-based integration scheme. And in fact, service-based integration could be (at least partially) understood by simply noting that it provides a set of constraints on objects, messages, and contracts. 



However services are not objects (although their interfaces may be expressed by objects), and do not share the basic traits of inheritance, encapsulation, and polymorphism which fundamentally characterize objects, i.e., the set of principles underlying object-oriented software design. Nor are they truly message-oriented, since their functionality is facilitated by messages, but the semantic of service integration is specified outside of the message boundaries. 


Rather, services are a fundamentally different architectural paradigm because the concept of a service takes, as its starting point, the notion of integration (often at a business level) within a distributed computing environment as a given.  In this context, it is inappropriate to  presuppose a tight technological coupling, or in many cases, even synchronicity, between the CC and the RC. In fact, the only mechanism binding a set of distributed service components together is a four-dimensional service contract. With services, this service contract must, to whatever extent possible, contain the semantics of integration for the Responsible Party (see Fowler’s Accountability Pattern).


The integration context having been specified as an obligation between CC and RC, it is necessary to understand the behaviors and information that support the integration context. These integration semantics are unambiguously specified in the four-dimensional service contract itself, i.e. each service and its usage is scoped by its own service contract. 


3.4 Principles of Service Design


Because services cannot directly leverage the principles that make objects so enduring (e.g. encapsulation, polymorphism, and inheritance.), it is necessary to construct a set of principles that support service-oriented definition and design. These principles must exist and be accurately and explicitly referred to during development because so many aspects of service specification can, in the absence of such clarifying principles, become simply a matter of interpretation.  Enterprise Architecture is the framework that provides the service specification principles and thus plays a critical role in successful service design.  The following principles are considered essential for enterprise-level service specifications which explicitly define testable, verifiable four-dimensioned service contracts:


1.  Virtualization



Because services are intended to provide mechanisms of (business-level) integration, they must support some level of virtualization.  Virtualization means that the characteristics of the service’s behavior are hidden behind the interface.  However, because services are intended to support the explicit reuse of an integration context, only behaviors scoped entirely within the integration context should be allowed to be completely virtualized.  


2.  Aggregation



Service operations should be able to be aggregated behind other service operations. For example a service operation, “Admit Patient” may call an operation on another service to “Validate whether the Patient exists in the system.”


3.  Unity of Purpose



Services should support a unity of purpose within a taxonomy of services. Certain services are more granular than others, providing fine control over some business entity (a “Person,” e.g.) or function. Other services may aggregate these basic services to provide reusable functionality to the enterprise. Still other services may embody a business process that requires a high degree of specification in its own right (“Admit Patient”). 


4.  Technology Independence


Services should be specified apart from an actual technology. Services can -- and in many cases should -- be realized using multiple technologies that are derived from a single specification. This is due to the nature of technology as a meeting a set of requirements through its own capacities (e.g. bandwidth utilization, performance, etc.). Services bound to a technology may be bound to a service level agreement (SLA).  SLA’s are an integral part of the service contract that can specify quality of service levels and other contextual elements of the implementation of the service.


5.  Layered Conformance Policy


One corollary to technology independence (above) is that services should support a layered policy of conformance for an organization. The service specification will provide a primary means of integrating with trading partners since services ultimately are exposed via contracts which express integration semantics. As these semantics can be realized in a variety of technologies, they provide a logical means of measuring conformance, in addition to technological means, i.e. the specific technology binding for a given service provides a testable implementation of that service’s four-dimensioned service contract specification. It would be valid to expose a Patient Administration Service with common semantics in two or more technologies, or perhaps even in a common technology but with different SLA’s.


3.5 Services Defined


From the preceding discussion of service-based integration and the set of guiding principles, we can derive the following definition:  Services are abstract specifications that explicitly define each of the ‘four dimensions’ necessary to unambiguously specify a testable, enforceable run-time contract between two enterprise-level components, i.e. there is an explicit definition of the service’s  semantics for integration context, operations, informational components, and describe both internal and external behaviors.


Services may be built using object-oriented technologies, and they will likely receive and send messages that are bound to their operations. Services may be implemented in any technology that is capable of describing the appropriate integration mechanisms (functions and information), and should be able to refer to the specified business context and non-obvious behaviors.


Services may be (and often are) the primary means of an organization providing access to a portion of its business context, and to the extent that a business context defines the integration context, the service may be called a business service.  However, services do not have to be business services (though they are especially well-suited to that role). 


Finally, services do not exist independently.  Instead, they are created to separate concerns within the larger context of an enterprise architecture designed to support integration. In nearly all cases, because they are unsuited to provide monolithic functionality, services will have many dependencies, all of which can be explicitly identified as part of the service’s integration contract.    Services thus provide a well-defined means of specifying and providing reusable, durable business-level functionality and therefore support a level of business-to-technology traceability not possible with object-to-object or message-based integration per se. Thus over time, services provide a means of specifying a business’ core business offerings, as well as establishing a path for increasing return on investment through reuse and durability.


4 Governance: Validating Integration


Governance is the definition and application of testable, verifiable  principles of functionality and/or quality within the context of software development. For distributed systems, this governance is generally scoped to the issue of business integration.  From a business perspective, the most critical differentiation between objects, messages, and services concerns the structure against which governance is asserted.  Thus, the effectiveness of the governance process itself is dependent on how effectively a particular integration paradigm can express the four-dimensions of integration semantics.



Using object-to-object integration, the governance is manifest in the epistemology of object construction, i.e. via code-level distinctions that must be made and observed to achieve object integration. Examples of such distinctions include degree of coherence and coupling between object classes, code reviews (either automated or by-hand) to enforce naming standards, code clarity, etc., unit and system tests, etc. This type of finely- granulated object-level governance is effective to a point, but lacks direct traceability between the actual business need motivating the creation of the objects (which is typically more coarsely granulated) and the more finely-granulated object-oriented solution. Additionally, it does not support governance’s positive aspect of providing clarity to the integration effort.


Message-based integration provides a simpler structure for governance, i.e. one which is manifest as assertions of correctness and/or completeness against the message specification and run-time content. However, because the message holds both the static semantics of the message (information semantics) and the dynamic semantics of integration (i.e. integration context, functional behavior, etc.), messages effectively hide the act of integration within the message’s boundaries. This requires run-time extraction of interaction semantics (‘context parsing’), a process that is computationally challenging to perform non-ambiguously, resource intensive, and, in most cases, difficult to trace to original business intent. When enterprise integration frameworks grow to involve tens or hundreds of message specifications/types with the result of thousands (or millions) of actual message instances that must be parsed as part of specific integration scenarios, it becomes increasingly difficult to fully test or enforce run-time conformance. Finally, messages contain no structures to describe complex behaviors that may impact the motivation for integration in the first place, a fundamental barrier to effective governance. 



Services embody governance at the interface through the explicit instantiation of the service contract. This “four-dimensional contract specification” explicitly binds the service’s behavior and information requirements to the expected business context, as well as clarifying the role of virtualized (formerly internalized) behaviors as necessary. Services thus facilitate enforceable governance by making the four-dimensional service contract a “first-order citizen” in the enterprise architecture, providing testable run-time conformance and quantitative quality verification. These integration components thus become primary constructs in a piece of software’s lifecycle. In addition, the semantics of integration are expressed and clarified within the distributed environment in such a way so as to allow both manageability, reuse, and Problem-to-Solution traceability. Finally, services allow governance to take on a positive aspect by facilitating and enabling business-level integration and durable reuse. 


















































































































































































































































� The issue of compilation is an important one, and the issue of enterprise integration in some senses hangs on it. Compilations, for example, only check rules that can be applied against static code, leaving out a significant number of  run-time errors. It is interesting, but not central to this discussion, to note that the majority of business concerns often generate these run-time errors rather than compile time errors. Some of the greatest breakthroughs in distributed computing revolve around the mapping of these business errors into a compilation framework. See the w3c standard, Choreography Description Language, for more details.




� I.e. in using that object.  Multiple objects can extend a single defined interface. With polymorphism, this interface can then be thought of as defining part of the integration context for those objects, but do not in fact take into account encapsulated behaviors and the other semantics of integration. In other words, in spite of it being a core pattern for object-oriented design and usage, it does not help to make the integration context clearer, only to promote reuse.  This is not central to understanding enterprise integration per se, but does establish that the patterns of usage of objects themselves do not inherently support solutions for enterprise integration.




� Specifically within the same process.
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Conceptual Simplification
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Templates
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		Document



Pattern One

Pattern Two

Pattern N    

Template 1

Template N
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Pattern

		Provides for a particular area of focus a consistent modeling approach that Domains can draw from and/or contribute to.

		Patterns effectively supercede the purpose of CMETs as they provide consistency, while enabling templates, which use them, the opportunity to enter/exit wherever necessary and subset wherever necessary.

		Patterns are expressed as a series of constraints, made visible through a diagram.







Copyright © 2008 Siemens Medical Solutions USA, Inc. All rights reserved.

*



Use Case: Order

		Targeted request to do something

		Message or Service with Content

		Act Control needs to be able to operate on individual components whether content is simple, composite, or document.

		Workflow may be interrupted, but still managed

		The Order Pattern provides guidance how to generally model an order.
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Template

		A template defines for a specific use case the required model to transmit that data set.

		A template can utilize none, one, or more patterns to construct its model.

		Templates are expressed as a series of constraints, with traceability to the source that they constrain.
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Use Case: Discharge Summary

		Records summary/highlight of events during patient stay.

		Composed by the attending physician

		References take-home prescriptions or suggested follow-up treatment

		Does not constitute the request itself.

		Requesting it requires message or service

		Shares same object id though

		A template is defined that incorporates multiple patterns to reflect the information needs for a Discharge Summary
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Payload

		The payload in either of these exchange mechanisms can vary, again, on a continuum



Document 

Simple

Composite
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Simple

		Composed by a machine

		Machine readable

		Detailed fragments
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Composite

		Composed by a machine

		Machine readable

		Composition of various detailed fragments
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Document

		Composed by a human

		Machine AND human readable

		Persists for extended period of time
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Exchange Mechanisms

		There are three exchange mechanisms that have key characteristics, but at the same time are on a continuum, i.e., the choice is not always obvious.



Document

Sharing

Messaging

Service
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Message

		Tell, Push, Put 

		I have the data and going to direct it to a targeted recipient (one or more) who is expected to do something with it

		Based on an agreed to Dynamic Model to manage workflow 

		There is an implied order of processing

		There are receiver responsibilities to act

		Typically asynchronous

		The message persists for the duration of the interaction

		The payload can be

		Simple (e.g., HL7 V2 – ADT)

		Composite (e.g., HL7 V2 – ORU)

		Document (XDR)

		Message IDs & Object IDs are in play to identify the message and individual components of its content.
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Service

		Ask, Pull, Get

		I don’t have the data, I know who to ask and am asking

		Based on an agreed to Dynamic Model to manage workflow

		The consumer is unknown.

		The service provides a series of data transformations based on input and yields an agreed to output

		Typically synchronous

		The payload can be:

		Simple (Q/R)

		Composite (Validation)

		Document (??)

		Object IDs
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Document Sharing

		Publish/Subscribe:

		I have the data and want to share with whoever wants to look at it, without obligations

		Based on a Static Model

		No expected Receiver Responsibilities

		Persists

		The Payload can be:

		Simple (events)

		Composite (events)

		Document (XDS)

		Doc Id & Object IDs







Copyright © 2008 Siemens Medical Solutions USA, Inc. All rights reserved.

*



How about?

		There are three paradigms, Message, Service, and Document Sharing, all using the RIM as their information model

		Templates are used to constrain the RIM for specific use cases.

		Patterns are used to promote consistent development of templates where templates use the same domain space.

		Message adds Act Control that instantiates an action on a payload component based on a Dynamic Model

		Message Ids and Object Ids used to apply act control to specific individual components (Object Ids) or the entire content (Message Ids)

		Service adds …..

		Document Sharing adds….
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Implications

		RIM is used as source to derive Patterns

		Patterns are created to promote consistency in a particular domain space, e.g., Clinical Statement, Common Product, Specimen, etc.

		Consequently, deprecate CMETs

		Templates combine zero, one, or more Patterns, plus other content from the RIM for specific use cases.

		Templates are a clearly defined set of constraints on the RIM.

		Use of Patterns promotes consistent modeling to similar issues, while still be able to constrain the Patterns to relevant subsets (classes, relationships, attributes, value sets)

		The RIM is the schema for all payload in any message, service, or document sharing exchange mechanism.

		The Payload expressed in that schema is essentially a series of 1 or more templates (demarcated by template IDs)

		Challenge is how to avoid repetitive data, e.g., the Patient being the subject of all 10 orders/allergies/whatever.
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SUMMARY RECOMMENDATION


Revise the definition of CLUSTER to distinguish it from its parent class, GROUPER

VOCABULARY OBJECTS CHANGE SUMMARY

<<REQUIRED – fill in the numbers in the rightmost three columns that total the number of vocabulary changes in the proposal.  This is used to cross-check the accuracy of capturing and applying the requested changes>>

		Abbrev.

		Description

		# to add

		# to remove

		# to change



		D

		Concept Domains

		

		

		



		S

		Code Systems

		

		

		



		C

		Concept Codes in a Code System

		

		

		1



		V

		Value Sets

		

		

		



		B

		Context Bindings

		

		

		





		POSITION OF CONCERNED ORGANIZATIONS:


<<REQUIRED - This table should contain one row for each organization (e.g., TC, SIG, other SDO) known to be interested, and should outline any consultation with – and feedback from – the organization.  Overwrite the examples below. >>



		ORG

		RECOMMENDATION APPROVAL STATUS

		AFFECTED ELEMENTS OF INTEREST TO ORG



		OO

		

		CLUSTER



		SDWG

		

		CLUSTER



		CSWG

		

		





ISSUE:


The current definition of CLUSTER is out of synch with the current definition of its parent class, GROUPER.

CURRENT STATE:


GROUPER 


Definition: An ACT that organizes a set of component acts into a semantic grouping that share a particular context such as timeframe, patient, etc.


<b>Discussion:</b> The focus in a GROUPER act is the grouping of the contained acts.  For example “a request to group” (RQO), “a type of grouping that is allowed to occur” (DEF), etc.


Unlike WorkingList, which represents a dynamic, shared, continuously updated collection to provide a “view” of a set of objects, GROUPER collections tend to be static and simply indicate a shared set of semantics.  Note that sharing of semantics can be achieved using ACT as well.  However, with GROUPER, the sole semantic is of grouping.


CLUSTER


Description: A group of entries within a composition, topic or category that have a logical association with one another. 


The representation of a single observation or action might itself be multi-part. The data might need to be represented as a nested set of values, as a table, list, or as a time series. The Cluster class permits such aggregation within an entry for such compound data.


Examples include "Haematology investigations" which might include two or more distinct batteries.


A cluster may contain batteries and/or individual entries


OPTIONS CONSIDERED:


Deprecate CLUSTER

Make CLUSTER a child of OBS


RATIONALE:


RECOMMENDATION DETAILS:


Modify Concept Code:  CLUSTER

Code System  Act Class


New Description:  An ACT that organizes a set of component acts into a semantic grouping that have a shared subject. The subject may be either a subject participation (SBJ), subject act relationship (SUBJ), or child participation/act relationship types.


<b>Discussion:</b> The focus in a CLUSTER act is the grouping of the contained acts.  For example “a request to cluster” (RQO), “a type of cluster that is allowed to occur” (DEF), etc.


Examples: "Haematology investigations" which might include two or more distinct batteries performed on the same specimen, “Isolate cluster” which includes all testing performed on a specific isolate.


DISCUSSION:


The above definition for CLUSTER is consistent with how OO has used CLUSTER in its Laboratory Result model. In that model, cluster is used to group all testing performed on a specific specimen.

ACTION ITEMS:


M&M to implement recommendation

RESOLUTION:


<< REQUIRED before recommendation can be closed.  Indicates how recommendation was brought to closure. Can include notes on further study or networking required, and by whom.>>


Vocabulary Submission Checklist:


The following identifies the pieces of information that must be included or identified for the different types of vocabulary harmonization actions.  It is included here for convenience in order to make certain the proposal is complete; this is not intended to be ‘filled in’, but are things that must be checked and/or considered when making the proposals.  Any of these that are not included or done must be done during the application of the harmonization proposals after the meeting, and thus may not be deduced correctly if not explicit.  Each of these needed pieces of information is REQUIRED for that particular operation.

New Concept Domain: 


Parent Domain if the new Domain is not at the root


Definition, plus three examples of concepts which would be in the same semantic category labeled by the Domain OR an Example binding. NOTE: these are not coded concepts, ie codes from a codeSystem

The name of the new Domain should follow the current practice pattern for naming


Modify Concept Domain:


New Parent if hierarchy change


Evaluation or Disposition of existing bindings


Impact on any models if name is to be changed


Remove Concept Domain:


Disposition of existing bindings


Removal comment


New Code Systems


Whether they are HL7-maintained or External, OID if one exists


Description


Full name (title) and short name (with no spaces or punctuation)

Modify Code System:


Only descriptions or full names may be modified; for content see Concept Codes


Deprecate/Delete Code System:


Disposition of existing value sets built on it, along with their existing bindings


Identification of what it is being superceded by


Deprecation comment


New Concept Codes:


The code system they are to be added to


The extensional value set(s) they are to be added to, if any


Their parent, if they are not at the root of the code system


Whether or not they are abstract (selectable)


Mnemonic, or code value (try to follow any pre-existing practice pattern)

Description


Print Name (try to follow any pre-existing practice pattern)

Deprecation/Deletion of Concept Codes:


The code system they are to be removed from


The new parent for any child concepts they may have had

The extensional value set(s) that they should also be removed from, if any


Deprecation comment


Modify Concept Codes:


The code system it is in


Modified description (if that is the modification)


Change to/from abstract (if that is the modification)


Change position of code in hierarchy – identify old/new parent, and any impacts on child codes


New Value Set:


Name (without spaces); must fit the current practice pattern of naming style

Name (Title)

Optional Description


Code System it is based on (primary)


Extensional vs. Intensional


Definition expression/contents list


Deprecate/Delete Value Set:


Disposition of existing bindings, both Model and Context


Identification of other value sets that include the one to be deleted


Modify Value Set


Updated Print Name, with identification of Model bindings affected


Updated defining expression/contents list


New Context Binding


Name of Domain plus Name of Value Set plus OID of Value Set (if present) plus Context


Modify Context Binding


Name of Domain plus Name of Value Set plus OID of Value Set (if present) plus New Context


Removal of Existing Context Binding


Name of Domain plus Name of Value Set plus OID of Value Set (if present) plus Context


Note that you must follow up name changes to Concept Domains or Value Sets that are done during the harmonization meeting are applied to any bindings that have been specified in the Static Model (using the RMIM designer tool) so that the binding will point to the new name of the object.


Recommendation Details: Template for Vocabulary Proposal


EXISTING CONTEXT: positions the proposal within the HL7 vocabulary, and provides related descriptions necessary for understanding and evaluating the proposal.  Use as many levels as necessary in each hierarchy illustrated.

RIM_nnnn



Concept Code (conceptID = xxxxxx)




Concept Code (conceptID = xxxxxx)





Concept Code (conceptID = xxxxxx)


Description [optional]: provide existing description for any concept for which description is to be changed, or where specifics in the description are critical to understanding the proposed change.  Descriptions may occur at multiple levels, but are illustrated in this template only once.


Parent (RoleClass / ActClass / EntityClass ( choose one) [required for roleCode, actCode, and entityCode concepts]: give the full hierarchy for the classCode to which the code belongs.



Concept Code for classCode (conceptID = xxxxxx)




Concept Code for classCode (conceptID = xxxxxx)





Concept Code for classCode (conceptID = xxxxxx)


Description of classCode: provide existing description only for the classCode to which the code belongs


Value Set [optional]: for any concept for which a valueSet change is proposed, list (or describe) existing value sets of interest in evaluating the proposal.


RECOMMENDATION: freeform description of the recommended changes, making reference to the Existing Context as appropriate.


Always provide conceptID when mentioning any existing concept.


For all new concepts and values, provide:



Concept Code



Concept Name (print name)



Concept Description


� identifier by which proposal is known to sponsor



� must be sponsored by an HL7 TC, the HL7 International Committee, an HL7 SIG, or an ANSI or ISO accredited SDO



� for sponsor tracking only; not for Harmonization identification



� for sponsor tracking only, Sponsor’s status must be “Approved” for submission to Harmonization








